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CA 7  FATE AND BEHAVIOUR IN THE ENVIRONMENT 
This document provides detailed summaries of new fate and behaviour studies which were not 
available at the time of the first EU review of amidosulfuron and were therefore not evaluated for the 
Annex I inclusion of this active substance. Existing studies already submitted for the first EU review 
are found evaluated in the Draft assessment report (DAR) or its Addenda; in the present document 
these studies are therefore only briefly referenced, marked in grey shade. In exemption from this, upon 
specific request by the RMS expressed at the pre-application meeting, studies that have been 
submitted as part of the confirmatory data post Annex I are summarised and discussed as ‘new 
information’, even though they have undergone review for the EU by former RMS AGES Austria and 
are found summarised in the ‘Addendum to monograph prepared in the context of post Annex I 
procedure (new Annex II data)’, December 2010 (rev. 1 Feb. 2011) and are reflected in the updated 
EU List of Endpoints of December 2010.   
 
Complete reports to all studies are included in the electronic dossier provided by Bayer CropScience. 
The numbering and the headlines correspond to latest EU requirements. 
 
For transparent overall data interpretation and risk assessment, key endpoints derived from both, old 
and new studies, are listed in overview tables, where applicable. For easy discrimination, new 
information is printed black, whilst existing information is repeated in grey shaded font.  
 
The studies concerning the fate and behaviour of amidosulfuron in the environment were conducted 
using one radiolabel position, [pyrimidyl-2-14C], as well as unlabelled amidosulfuron. The structure of 
amidosulfuron and the position of the radiolabel is as follows: 
 
Structural formula of amidosulfuron (AE F075032): 
 
* = pyrimidyl-2-14C label 

N

N

OCH3

OCH3

N
H

O

N
H

SO2

N
SO2

CH3

CH3

*

 

 
Substance coding  
For historic reason, different coding or naming systems have been used for the designation of 
metabolites in study reports and associated documents. For better transparency and readability, a 
consistent naming strategy will be followed in the present document, identifying each component by a 
numeric code, and a “report name”. 
 
To maintain comparability to documents from the first submission for Annex I inclusion, numeric 
identifier will be 
(a) the AgrEvo/Aventis CropScience alphanumeric substance code (AE xxxxxx), or 
(b) where none assigned, the Bayer CropScience alphanumeric substance code (BCS-XXxxxxx). 

with an associated “report name” as shown below. 
 
Where applicable, the components will be addressed in a constant order of appearance. This applies 
for tabulated information, as well as for the sorting of study summaries in the document main text. 
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1) Amidosulfuron (parent substance)  AE F075032 

2) Amidosulfuron-desmethyl    AE F101630 

3) Amidosulfuron-desmethyl-chloropyrimidine BCS-CO41838 

4) Amidosulfuron-guanidine   BCS-CO41839 

5) Amidosulfuron-biuret    BCS-CQ51287 

6) Amidosulfuron-ADMP    AE F092944 

7) Amidosulfuron-ADHP    AE F094206 

8) Amidosulfuron-sulfamic acid   BCS-AW41401 

9) A.-(Guanidinocarbonyl)sulfamic acid  BCS-BI49539 

An overview of chemical structures, names and synonyms of the components discussed in Section 7 is 
provided below, extracted from Document N3. 
 
Company Code Numbers 
Chemical Structures 
Chemical Formulas / Molecular Weights 

CAS# / CA index name 
IUPAC nomenclature 
Other names / codes 

Occurrence 

AE F075032   
 

N

N

OCH3

OCH3

N
H

O

N
H

SO2

N
SO2

CH3

CH3

 
Stoichiometric formula: C9 H15 N5 O7 S2   
Molecular weight:  369.4 
 

CAS-No.: 120923-37-7 
 
CAS-name: 3,5-Dithia-2,4-
diazahexanamide, N-(4,6-dimethoxy-2-
pyrimidinyl)-4-methyl-, 3,3,5,5-
tetraoxide 
 
1-(4,6-dimethoxypyrimidine-2-yl)-3-
mesyl(methyl)-sulfonylurea (IUPAC) 
 
Amidosulfuron 
Hoe 075032 
BCS-AA38179 

Used as 
active 
substance in 
all reports 
 

AE F101630   
 

N

N

OCH3N
H

O

N
H

SO2

N
SO2

CH3

OH

CH3

 
Stoichiometric formula: C8 H13 N5 O7 S2   
Molecular weight:  355.4 
 

CAS-No.: 935867-69-9 
 
CAS-name: Methanesulfonamide, N-
[[[[(1,6-dihydro-4-methoxy-6-oxo-2-
pyrimidinyl)amino]carbonyl]amino]sul
fonyl]-N-methyl- 
 
3-(4-hydroxy-6-methoxypyrimidin-2-
yl)-1-(N-methyl-N-methylsulfonyl-
aminosulfonyl)-urea (IUPAC) 
 
Hoe 101630 
“metabolite B” 
Amidosulfuron-Desmethyl 
BCS-BB54362 

Aerobic Soil 

Anaerobic 
Soil 

Water/Sed. 
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Company Code Numbers 
Chemical Structures 
Chemical Formulas / Molecular Weights 

CAS# / CA index name 
IUPAC nomenclature 
Other names / codes 

Occurrence 

BCS-CO41838   
 

N

N

OCH3N
H

O

N
H

SO2

N
SO2

CH3

OH

Cl

CH3

 
Stoichiometric formula: C8 H12 Cl N5 O7 S2 
Molecular weight:  389.0 
 

CAS-No.: not-listed 
 
1-(5-chloro-4-hydroxy-6-
methoxypyrimidin-2-yl)-3-
mesyl(methyl)sulfamoylurea (IUPAC) 
 
Amidosulfuron-Desmethyl-
chloropyrimidine 
(Sodium salt: BCS-CO78570) 
“metabolite E” 
“U4” 
structure replaced substance 
AE 1569309  

aerobic soil 

BCS-CO41839   
 

NH2

NH

N
H

O

N
H

SO2

N
SO2

CH3

CH3

 
Stoichiometric formula:  C4 H11 N5 O5 S2 
Molecular weight:  273.3 
 
 
 

CAS-No.: not listed 
 
1-amidino-3-
mesyl(methyl)sulfamoylurea (IUPAC) 
 
Amidosulfuron-Guanidine 
(Sodium salt: BCS-CO80263) 
“metabolite A” 
“U2” 
structure replaced substance 
AE F128870 

Aerobic soil 
Lysimeter 
leachates 

BCS-CQ51287   
 

NH2

O

N
H

O

N
H

SO2

N
SO2

CH3

CH3

 
 

Stoichiometric formula: C4 H10 N4 O6 S2  
Molecular weight:  274.3 

CAS-No.: not-listed 
 
1-[mesyl(methyl)sulfamoyl]biuret 
(IUPAC) 
 
Amidosulfuron-Biuret 
(Sodium salt: BCS-CQ56642) 

Aerobic Soil 

 

AE F092944   
 

N

N

NH2

O

O
CH3

CH3  
 
Stoichiometric formula: C6 H9 N3 O2 
Molecular weight:  155.2 

CAS-No.: 36315-01-2 
 
CAS-name: 2-Pyrimidinamine, 4,6-
dimethoxy-  
 
2-amino-4,6-dimethoxypyrimidine 
(IUPAC) 
 
Amidosulfuron- ADMP  
Hoe 092944 
BCS-AA25052 

Hydrolysis 
(pH 3 and 4) 
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Company Code Numbers 
Chemical Structures 
Chemical Formulas / Molecular Weights 

CAS# / CA index name 
IUPAC nomenclature 
Other names / codes 

Occurrence 

AE F094206   
 

N

N

OHNH2

OH  
 

Stoichiometric formula: C4 H5 N3 O2 
Molecular weight:  127.10 
 

CAS-No.: 56-09-7 
 
CAS-name: 4(3H)-Pyrimidinone, 2-
amino-6-hydroxy- 
 
2-amino-4,6-dihydroxypyrimidine 
(IUPAC) 
 
Amidosulfuron- ADHP 
Hoe 094206 

Anaerobic 
Soil 

Water/Sed. 

BCS-AW41401   
 

N

N

OCH3N
H

O

N
H

SO2

OH

OCH3  
Stoichiometric formula: C7 H10 N4 O6 S  
Molecular weight:  278.2 
 

CAS-No.:591747-53-4 
 
CAS-name: Sulfamic acid, N-[[(4,6-
dimethoxy-2-
pyrimidinyl)amino]carbonyl]- 
 

[(4,6-dimethoxypyrimidin-2-
yl)carbamoyl]sulfamic acid (IUPAC) 

 
Amidosulfuron-sulfamic acid 
BCZF1404-1-1 

Hydrolysis 
(pH 5) 
 

BCS-BI49539   

SO 2

N H 2

N H

N
H

O

N
H

OH

 
Stoichiometric formula: C2 H6 N4 O4 S  
Molecular weight:  182.15 
 

CAS-No.:44984-18-1 
 
CAS-name: Sulfamic acid, N-
[[(aminoiminomethyl)amino]carbonyl]
- 
 
Amidosulfuron- 
(Guanidinocarbonyl)sulfamic acid 
(IUPAC) 

Water/Sed. 
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CA 7.1  Fate and behaviour in soil 
CA 7.1.1  Route of degradation in soil 
Route of degradation of amidosulfuron in soil, aerobic conditions:  
In laboratory studies using a 14C-radiolabel positioned in the pyrimidyl moiety, two initial degradation 
routes were observed for amidosulfuron in aerobic soil: O-demethylation at the pyrimidine ring 
forming amidosulfuron-desmethyl (AE F101630), and cleavage of the urea moiety to result in 
amidosulfuron-ADMP (AE F092944). Further, the degradate amidosulfuron-desmethyl was found to 
undergo a biochlorination reaction forming amidosulfuron-desmethyl-chloropyrimidine (BCS-
CO41838). Moreover, degradation of amidosulfuron-desmethyl at the pyrimidine ring results in the 
formation of degradates amidosulfuron-biuret (BCS-CQ51287) and amidosulfuron-guanidine (BCS-
CO41839). 
The absolute abundance of the individual metabolites showed significant soil-to-soil variation, 
predominant products reaching major levels were amidosulfuron-desmethyl (up to 49.6%), 
amidosulfuron-guanidine (up to 38.6%), amidosulfuron-desmethyl-chloropyrimidine (up to 12.2%), 
amidosulfuron-biuret (up to 6.3%), and amidosulfuron-ADMP (up to 9.9%). All degradates are 
transient intermediates, which are either transformed to their respective metabolic downstream 
products, mineralized to carbon dioxide (up to 46.6%), or integrated into the soil matrix as non-
extractable residues (up to 45.5%). The degradation of amidosulfuron in soil was shown to be a 
microbially mediated process. 
 
Route of degradation of amidosulfuron in soil, anaerobic conditions:  
Degradation in soil under anaerobic conditions appeared to follow similar routes as observed under 
aerobic conditions, however metabolites abundance was low due to slower degradation. 
Amidosulfuron-desmethyl represented the predominant product (14.5%, 60 days after soil flooding), 
additionally a further downstream degradate amidosulfuron-ADHP (AE F094206) was reported at 
10.9% (90 days after soil flooding). Ring opening, and mineralisation to CO2 did not proceed under 
anaerobic conditions. 
 
Route of degradation of amidosulfuron in soil, photolysis:  
Amidosulfuron is not significantly photodegraded on soil surface. 
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Figure 7.1.1- 1: Proposed degradation pathway of amidosulfuron in soil  
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CA 7.1.1.1  Aerobic degradation 
The route of degradation of amidosulfuron in soil under aerobic conditions in the dark was 
investigated in a comprehensive set of laboratory studies, using soils of varying texture, physico-
chemical properties and different regional provenance. One radiolabel position [pyrimidyl-2-14C], was 
employed; the treatments were based on an application rate equivalent to 45 g/ha: 
• 12 soils under standard aerobic conditions at 20 °C and at approx. 40% maximum water 

holding capacity (MWHC); 
• one soil under cold aerobic conditions at 10 °C and 40% MWHC 

 
The studies on the first 8 soils, and the study at 10°C were evaluated and considered acceptable during 
the original EU review of amidosulfuron (EFSA scientific report 2007, 116, 1-86.). The following 
studies are included in the baseline dossier. 
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Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.1.1.1/01; E:.:t ゕ, >,; 1989; M-122934-01-1 
Title: Hoe 075032-14-C Kinetics and Metabolism in soil under aerobic conditions at an 

application rate of 0.06 mg kg hoch -1 (Part I) 
Report No.: A40368 
Document No.: M-122934-01-1 
Guideline(s): USEPA (=EPA): § 162-1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.1.1/02; E:/:. B, ,F; 1991; M-130544-01-1 
Title: Hoe 075032-14-C Kinetics and Metabolism in Sandy Clay Loam SCL(F) under 

aerobic conditions at an application rate of 0.06 mg kg-1 
Report No.: A46505 
Document No.: M-130544-01-1 
Guideline(s): USEPA (=EPA): § 162-1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.1.1/03; iEj/. R, +,; 1993; M-132498-01-1 
Title: Identification of the major metabolite of HOE 075032 in a Sandy Clay Loam soil 

under aerobic conditions. Addendum to report CT1D300791 
Report No.: A51571 
Document No.: M-132498-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.1.1/04; (kしd. C,; 2001; M-202744-01-1 
Title: Degradation and metabolism of amidosulfuron (AE F075032) in one soil under 

standard conditions 
Report No.: C012457 
Document No.: M-202744-01-1 
Guideline(s): SETAC: Part 1, 1.1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.1.1/05; L/.jt ゕ, F,; 1991; M-130584-01-1 
Title: Hoe 075032-14-C Kinetics and metabolism in loamy sand LS 2.2 under aerobic 

conditions at 10 C and at an application rate of 0.06 mg kg-1 
Report No.: A46546 
Document No.: M-130584-01-1 
Guideline(s): USEPA (=EPA): § 162-1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.1.1/06; ?oじenfki>ia+c. れ,; 1988; M-121145-01-2 
Title: Data on the residue behaviour and metabolism in plants Hoe 075032 
Report No.: C044583 
Document No.: M-121145-01-2 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
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Report: KCA 7.1.1.1/07; ヌjtbä//a.だcJ) w,; 2004; M-232783-01-1 
Title: Statement (2) of Bayer CropScience, Metabolism and Environmental Fate on 

questions from the RMS Austria regarding the submission of the dossier for 
amidosulfuron (AE F075032) 

Report No.: C042515 
Document No.: M-232783-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
 
Report: KCA 7.1.1.1/08; :cä/J`カ:k龽:?. K,; 2005; M-249306-01-1 
Title: Amidosulfuron Statement (4) of Bayer CropScience on the identification and analysis 

of the soil metabolite AE 1569309 
Report No.: C047856 
Document No.: M-249306-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
 
 
With regard to the above studies and documents, in the EFSA Scientific Report (2007) 116 under 
point 4.1.1. [page 17] the following is stated:  
 
“Soil experiments (8 different soils) were carried out under aerobic conditions in the laboratory 
(20°C, 38-40% maximum water holding capacity (MWHC) in the dark. The formation of residues not 
extracted by acetonitrile:water were a sink for the applied pyrimidinyl ring-14C-radiolabel 
(accounting for 19-46% of the applied radiolabel (AR) after ca. 100 days). Mineralisation to carbon 
dioxide of this radiolabel accounted for 3-47 % AR after ca. 100 days. The major (>10%AR) 
extractable breakdown products present in the experiments were AE F101630 (max. 49.6%AR after 7 
days), AE F128870 (max. 38.6%AR after 56 days) and AE 1569309 (max. 12.1%AR after 35 days). 
Two chromatographically separated but unidentified components ‘C’ and ‘D’ accounted for >5%AR 
at two consecutive time points in 2 of the soils investigated (‘C’ at a maximum of 7.7%AR with 
maxima occurring between days 3 and 14; ‘D’ at a maximum of 8.8%AR with maxima occurring 
between days 21 and 70). A groundwater exposure assessment is therefore triggered for these 
unidentified metabolites.” 

In the EFSA 'List of Studies to be generated' a request for experimental clarification on metabolite 'D' 
was in consequence filed, recommending in footnote (16) [page 32] “In practice a new soil laboratory 
study with soils and incubation conditions comparable to that of Till. C.P 1989 (Study M88017 
[=KCA 7.1.1.1/01]) will probably be required to address the identity of metabolite D. A full material 
balance and adequate characterisation of the extractable radioactivity will be essential in any new 
study conducted.”  
 
As such experimental activity was conducted by the notifier and submitted for evaluation during the 
post-Annex I reapproval procedure for amidosulfuron, for details hereon see information provided 
under the next headline below. 
 
Studies submitted and evaluated in the course of the post-Annex I procedure for amidosulfuron: 

One experimental study (KCA 7.1.1.1/09) and one accompanying statement (KCA 7.1.1.1/10) were 
provided as part of the confirmatory data submission, and are found summarised and evaluated in the 
“Addendum to Monograph prepared in the context of post Annex I procedure (new Annex II data)”, 
Dec. 2010, rev. 1 Feb. 2011. Upon request by the RMS these documents are re-submitted for approval 
renewal as formally “new information”, and summary and discussion is provided again here below.   
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Report: KCA 7.1.1.1/09; れzhgc. ,H; 2010; M-366012-01-1 
Title: [Pyrimidyl-2-14C]AE F075032 (amidosulfuron): Aerobic soil 

metabolism/degradation - Repeat of study "Hoe 075032-14-C; Kinetics and 
metabolism in soil under aerobic conditions at an application rate of 0.06 mg kg-1 
(part I)" (Doc no. M88017) by ,,B< Zi/j (1989) as an attempt of clarification of 
component "D" 

Report No.: MEF-09/687 
Document No.: M-366012-01-1 
Guideline(s): OECD 307; EU 95/36/EC amending 91/414/EEC; US EPA, Subdivision N, Section 

162-1 
Guideline deviation(s): not applicable 
GLP/GEP: yes 
 
Executive Summary 
As a repeat of study Zti./ ォ, ,S; 1989; M-122934-01-1 (KCA 7.1.1.1/01), the biotransformation of 
[pyrimidyl-2-14C]amidosulfuron was studied in three soils from Germany and one soil from the United 
States: The collection sites were identical with or neighbouring to the collections sites of the former 
study. 
 

Soil Source Texture (USDA) pH OC [%] 
V (SLV) Frankfurt, Germany sandy loam 5.8 0.8 

L1 (S 2.1) Speyer, Germany sand 6.1 0.5 
L2 (LS 2.2) Speyer, Germany sand 5.6 1.5 
M (SL 2) Leland, USA loam 5.7 0.6 

 
Amidosulfuron was applied at the nominal rate of 0.06 mg/kg soil, which is equivalent to about 
45 g/ha field application rate and the soils were incubated for 118 days under aerobic conditions in the 
dark at ca. 20 °C and ≥ 40% MWHC.  
 
Material balances were 94.2 to 103.2% (soil V), 94.9 to 101.2% (soil L1), 92.5 to 100.8% (soil L2), 
and 96.3 to 101.5% (soil M) of the applied radioactivity [% AR]. 
 
The maximum amount of carbon dioxide was 25.9 (soil V), 36.6 (L1), 42.9 (L2) and 12.3% AR (M) at 
study end (DAT-118) in soil V, L1, L2 and M, respectively. Formation of volatile organic compounds 
(VOC) was insignificant as demonstrated by values of ≤ 0.2% AR at all sampling intervals for all 
soils. 
 
Extractable residues decreased from 102.8, 101.0, 100.5, and 100.8% AR at DAT-0 to 42.3, 34.1, 35.3 
and 55.8% AR at study end (DAT-118) for soils V, L1, L2 and M, respectively. Non-extractable 
residues increased from 0.3, 0.2, 0.3 and 0.5% AR at DAT-0 to 26.0, 24.2, 16.8 and 29.2% AR at the 
end of the study period, respectively.  
 
The amount of amidosulfuron in soil extracts decreased from DAT-0 to DAT-118 from 98.9, 97.6, 
95.7 and 96.2% AR to 4.5, 1.5, 0.4, and 7.5% AR in soils V, L1, L2 and M, respectively. Applying 
single first order kinetics (soils L1 and L2) and first order multi compartment kinetics (soils V and M) 
a half-life (geometric mean) of 16.4 days was calculated for amidosulfuron in the tested soils under 
aerobic conditions.  
 
Three major transformation products reaching levels of clearly more than 10% AR and two minor 
metabolites reaching maximum levels of more than 5% AR but less than 10% AR were identified and 
quantified in this study: 
Metabolite amidosulfuron-guanidine (BCS-CO41839) was the most prominent degradate. It increased 
to levels of up to 27.0% AR. In all soils this component had reached a plateau level at the end of the 
study. Metabolite amidosulfuron-desmethyl (AE F101630) transiently reached up to 18.6% AR. In all 
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soils it reached its maximum levels within the first three weeks of the study and afterwards clearly 
decreased. Depending on soil, metabolite amidosulfuron-desmethyl-chloropyrimidine 
(BCS-CO41838) reached its highest levels (maximally 12.2% AR) between DAT-21 and DAT-61. 
Subsequently its concentrations decreased towards the end of the study. Metabolite amidosulfuron-
ADMP (AE F092944) increased in soil M until the end to max. values of 9.9% AR. In contrast, in the 
other soils it was detected only transiently. The minor metabolite amidosulfuron-biuret 
(BCS-CQ51287) was detected transiently with up to 6.3% AR in soil L1 and up to 4.9% AR in soil V. 
In the other two soils it reached only very minor percentages.  
 
Depending on soil, one or two very minor components designated Unknown 1 (max. 2.7% AR) and 
Unknown 2 (max. 1.0% AR) were transiently detected. They were quantified throughout the study but 
were not structurally identified. 
 
One main goal ofthe current study was to identify, if appearing, a metabolite with a similar 
chromatographic behaviour of a degradate designated component 'D' in the earlier study by Till (KCA 
7.1.1.1/01). Throughout the whole study repeat, no candidate peak with similarities to component 'D' 
was visible in the chromatograms of all four soils. 
 
Moreover, the results of the present study clearly showed that the molecule structures of two major 
metabolites had to be re-assigned: The structure of the metabolite designated component 'A', with the 
formally proposed structure of AE F128870 was changed to the structure of amidosulfuron-guanidine. 
The structure of the metabolite designated component 'E', with the formally proposed structure of 
AE F1569309 was changed to the structure of Amidosulfuron-desmethyl-chloropyrimidine. 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
 
[pyrimidyl-2-14C]amidosulfuron 
Sample ID: KATH 6572 
Specific Activity: 5.28 MBq/mg 
Radiochemical Purity: not reported 
Chemical Purity: not reported 

 
2.  Test Soil 
The study was carried out using four different soils (see Table CA 7.1.1.1- 1). The soils were collected 
from field sites identical or neighbouring to those that had been in use in study tjE:. ,ぃ S,; 1989; M-
122934-01-1 (KCA 7.1.1.1/01). The test soils were used in fresh condition, sampled from the field 
according to ISO 10381-6 and sieved to a particle size ≤ 2 mm. These soils are representative for 
agricultural use areas as required by the guidelines and cover a representative range of physico-
chemical properties. 
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Table CA 7.1.1.1- 1:  Physico-chemical properties of test soil 

Parameter Results / Units 
Soil Designation V (SLV) L1 (S 2.1) L2 (LS 2.2) M (SL 2) 
Geographic Location     

City Frankfurt Speyer Speyer Leland 
Country Germany Germany Germany USA 

Textural Class (USDA) Sandy loam sand sand loam 
Sand [50 µm – 2 mm] 61% 89% 87% 39% 
Silt [2 µm – 50 µm] 27% 8% 10% 50% 
Clay [< 2 µm] 12% 3% 3% 11% 

pH  5.8 6.1 5.6 5.7 
Organic Carbon 0.8% 0.5% 1.5% 0.6% 
Organic Matter 1 1.4% 0.9% 2.6% 1.0% 
Cation Exchange Capacity 
[meq/100 g] 

6.5 3.9 8.2 9.5 

Water Holding Capacity  37.3% 29.9% 41.6% 41.0% 
1 % organic matter = % organic carbon x 1.724 

USDA: United States Department of Agriculture 
 
Overall, the properties of the soils used in the present study were well comparable to those used in the 
study El/j. ュ, ,S; 1989; M-122934-01-1 (KCA 7.1.1.1/01). A minor divergence was observed for soil 
“M” in sand/silt content. The soil used in the present study had a higher content of sand (39% as 
compared to 15%) and a lower portion of silt (50% as compared to 67%). Furthermore the organic 
carbon content of soil L2 was lower in the sampled batch of the present study (1.5% as compared to 
2.9%). 
 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for degradation in soil under aerobic conditions consisted of 300 mL Erlenmeyer 
flasks, fitted with trap attachments (permeable for oxygen) containing soda lime for absorption of 
14CO2 and a polyurethane foam plug for adsorption of volatile organic compounds. 
 
For preparation of the test systems, 100 g dry weight equivalents of the sieved soils were weighed into 
each test vessel. The test vessels were then fitted with trap attachments and equilibrated at 20 °C in the 
dark. 
 
The study application rate (SAR) was approximately 0.06 mg per kg soil dry weight. The test item was 
applied dropwise onto the soil surface of the respective test systems in 1030 µL water/methanol 85/15 
(v/v) with approx. 0.5% acetonitrile. Soil moisture was adjusted to ≥ 40% of the maximum water 
holding capacity (MWHC) for the individual test vessels.  
 
The test systems were incubated in the dark for 118 days at 20.7 °C and with a soil moisture of about 
40% MWHC in a climatic chamber. 
 
2.  Sampling 
10 sampling intervals were distributed over the entire incubation period of 118 days. Duplicate 
samples were processed and analysed 0, 1, 4, 7, 14, 21, 40, 61, 91 and 118 days after treatment (DAT). 
Microbial soil biomass was determined at start and end of the study (DAT-0 and DAT-118). 
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3.  Analytical Procedures 
Carbon dioxide absorbed by soda lime was liberated with glacial acetic 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. 
 
At each sampling interval the entire soil of each test system was extracted five times at ambient 
temperature using a mechanical shaker and acetonitrile/water 4/1 (v/v). After each extraction step, 
extract and soil were separated by centrifugation (3000 x g) and decantation. The radioactivity content 
of the ambient soil extracts was determined by LSC. The soil extracts were concentrated and analysed 
by phenyl hexyl phase HPLC/radiodetection. The limit of quantitation (LOQ) for 
HPLC/radiodetection analysis of the soil extracts was 0.4% AR. As secondary profiling method, the 
HPLC method used in study /E/:. ノ , S,; 1989; M-122934-01-1 (KCA 7.1.1.1/01) was performed. TLC 
was used only for an additional verification of the identity of a single metabolite (ADMP). 
 
The exhaustive extracted soils were air-dried, homogenized and non-extractable residues were 
determined by combustion/LSC. 
 
Test item and main degradation products were identified by HPLC co-chromatography with reference 
items and by HPLC-MS(/MS) including accurate mass determination. 
 
The chemical identity of carbon dioxide absorbed by the soda lime of the trap attachment was 
confirmed by barium hydroxide precipitation.  
 
After quantitation of NER by combustion/LSC, further characterization of DAT-118 samples was 
conducted. Aliquots of the exhaustively extracted soils were subjected to an alkaline treatment 
followed by fractionation of soil humic substances. 
 
The degradation kinetics of amidosulfuron was determined according to FOCUS kinetics (2006) 1 
using the software KinGUI v1.1 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.  RESULT AND DISCUSSION 
 
Results indicated that the anticipated standardized conditions were maintained over the duration of the 
laboratory study. The results showed that the selected soil was viable. 
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A. DATA 
 
Table CA 7.1.1.1- 2: Degradation of amidosulfuron in soil V under aerobic conditions (values expressed 

as % AR) 

Compound Replicate DAT 
 No. 0 1 4 7 14 21 40 61 91 118 

amidosulfuron 
A 96.7 92.9 93.6 82.2 64.4 55.3 29.6 18.8 7.7 4.4 
B 101.0 93.2 87.9 81.3 65.1 53.3 31.5 18.4 7.6 4.7 

Mean 98.9 93.1 90.8 81.7 64.7 54.3 30.6 18.6 7.6 4.5 
a.-desmethyl-

chloropyrimidi
ne 

A n.d. n.d. n.d. 0.7 3.0 4.6 7.0 6.6 5.1 4.3 
B n.d. n.d. 0.7 0.8 2.6 4.4 6.6 6.1 5.5 4.4 

Mean n.d. n.d. 0.4 0.7 2.8 4.5 6.8 6.3 5.3 4.4 

a.-desmethyl 
A n.d. 0.9 2.2 4.9 5.3 4.5 4.4 3.0 1.7 1.4 
B n.d. 0.7 1.8 3.8 4.6 5.5 3.0 3.1 1.2 1.5 

Mean n.d. 0.8 2.0 4.3 5.0 5.0 3.7 3.1 1.5 1.5 

a.-guanidine 
A n.d. n.d. n.d. 2.0 6.7 11.8 16.5 21.1 26.2 25.8 
B n.d. n.d. n.d. 1.4 5.4 10.1 16.2 21.0 25.9 26.5 

Mean n.d. n.d. n.d. 1.7 6.0 10.9 16.4 20.5 26.1 26.1 

a.-biuret 
A n.d. n.d. n.d. n.d. 2.3 2.3 6.5 4.0 4.5 4.3 
B n.d. n.d. n.d. 0.8 1.7 2.9 5.8 4.8 4.9 4.4 

Mean n.d. n.d. n.d. 0.4 2.0 2.6 6.1 4.4 4.7 4.3 

a.-ADMP 
A 2.2 2.5 1.4 1.2 1.9 3.3 2.3 1.9 1.6 n.d. 
B 3.1 2.5 1.7 1.3 2.2 2.0 2.4 0.7 2.3 n.d. 

Mean 2.6 2.5 1.5 1.2 2.1 2.7 2.4 1.3 1.9 n.d. 

Unknown 1 
A n.d. n.d. n.d. n.d. 1.1 n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. 1.5 n.d. 0.8 n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. 1.3 n.d. 0.4 n.d. n.d. n.d. 

Unknown 2 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. 2.1 1.5 n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. 1.0 0.7 n.d. n.d. n.d. n.d. n.d. 

Impurity 
A 1.2 1.4 1.4 1.6 1.6 1.3 1.4 1.8 0.8 1.3 
B 1.3 1.6 1.6 2.0 1.3 1.3 1.3 1.3 0.9 1.0 

Mean 1.3 1.5 1.5 1.8 1.4 1.3 1.4 1.5 0.8 1.1 
Unidentified 
radioactivity 

A 0.1 0.1 1.6 0.8 0.1 0.2 0.7 0.9 0.7 0.6 
B 0.1 0.4 1.6 1.2 0.4 0.8 0.3 3.5 1.1 0.1 

Mean 0.1 0.3 1.6 1.0 0.3 0.5 0.5 2.2 0.9 0.3 
Total 

Extractable 
Residues 

A 100.2 97.9 100.2 93.3 86.3 83.2 68.5 58.1 48.3 42.0 
B 105.4 98.4 95.3 94.4 86.4 80.3 68.0 57.8 49.3 42.5 

Mean 102.8 98.1 97.8 93.9 86.3 81.8 68.2 58.0 48.8 42.3 

Carbon 
Dioxide 

A n.a. < 0.1 0.2 0.6 2.1 4.1 10.1 14.8 22.6 26.6 
B n.a < 0.1 0.2 0.5 2.1 4.5 9.7 14.5 22.6 25.2 

Mean n.a. < 0.1 0.2 0.6 2.1 4.3 9.9 14.6 22.6 25.9 

VOC 
A n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
B n.a < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Non-

Extractable 
Residues 

A 0.3 1.1 3.1 4.9 8.8 13.0 22.0 23.3 24.3 26.1 
B 0.3 1.1 3.4 4.7 9.8 13.1 20.8 24.4 25.5 25.9 

Mean 0.3 1.1 3.2 4.8 9.3 13.1 21.4 23.9 24.9 26.0 

Total 
Recovery 

A 100.6 99.0 103.5 98.9 97.1 100.4 100.6 96.2 95.2 94.7 
B 105.7 99.5 98.9 99.7 98.2 98.0 98.5 96.7 97.5 93.6 

Mean 103.2 99.3 101.2 99.3 97.7 99.2 99.6 96.5 96.3 94.2 
n.d.: not detected, n.a.: not analysed, DAT: day after treatment 
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Table CA 7.1.1.1- 3: Degradation of amidosulfuron in soil L1 under aerobic conditions (values 

expressed as % AR) 

Compound Replicate DAT 
 No. 0 1 4 7 14 21 40 61 91 118 

amidosulfuron 
A 98.5 96.4 91.2 85.0 70.1 54.7 28.0 12.6 4.6 1.9 
B 96.7 96.7 92.2 81.7 66.7 50.9 29.4 14.3 3.5 1.2 

Mean 97.6 96.5 91.7 83.3 68.4 52.8 28.7 13.5 4.1 1.5 
a.-desmethyl-
chloropyrimid

ine 

A n.d. n.d. n.d. 1.1 2.2 3.3 4.8 7.4 4.3 4.2 
B n.d. n.d. n.d. 0.9 2.4 4.0 5.2 6.0 5.6 5.6 

Mean n.d. n.d. n.d. 1.0 2.3 3.7 5.0 6.7 5.0 4.9 

a. -desmethyl 
A n.d. n.d. 1.1 4.4 7.5 8.6 7.3 4.2 2.3 1.1 
B n.d. n.d. 1.4 4.5 7.1 9.2 8.4 5.4 1.9 1.0 

Mean n.d. n.d. 1.2 4.4 7.3 8.9 7.9 4.8 2.1 1.0 

a.-guanidine 
A n.d. n.d. n.d. 0.9 5.0 7.3 14.9 23.1 23.3 24.2 
B n.d. n.d. n.d. 1.5 5.8 7.9 15.4 20.7 24.7 23.7 

Mean n.d. n.d. n.d. 1.2 5.4 7.6 15.1 21.9 24.0 24.0 

a.-biuret 
A n.d. n.d. n.d. n.d. 1.6 3.3 6.8 5.6 3.4 1.5 
B n.d. n.d. n.d. n.d. 0.7 3.0 5.9 5.4 2.4 1.1 

Mean n.d. n.d. n.d. n.d. 1.1 3.2 6.3 5.5 2.9 1.3 

a.-ADMP 
A 1.0 2.1 1.5 1.7 1.0 1.3 1.4 1.4 1.0 n.d. 
B 1.2 1.3 1.0 1.4 1.2 n.d. 0.6 n.d. 0.8 n.d. 

Mean 1.1 1.7 1.3 1.5 1.1 0.7 1.0 0.7 0.9 n.d. 

Unknown 1 
A n.d. n.d. n.d. n.d. n.d. n.d. 0.8 n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. 0.7 n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. 0.4 n.d. 0.4 n.d. n.d. n.d. 

Impurity 
A 2.0 1.8 2.1 1.7 2.0 1.6 1.0 1.1 1.3 0.7 
B 1.4 1.6 1.7 1.4 2.1 2.1 1.7 1.0 0.6 1.1 

Mean 1.7 1.7 1.9 1.6 2.1 1.9 1.4 1.0 0.9 0.9 
Unidentified 
radioactivity 

A 0.1 0.1 0.3 0.9 0.1 1.5 0.5 0.4 0.3 0.8 
B 1.1 1.2 0.9 2.4 0.2 0.4 0.2 0.6 0.4 0.1 

Mean 0.6 0.6 0.6 1.6 0.2 1.0 0.4 0.5 0.3 0.4 
Total 

Extractable 
Residues 

A 101.6 100.3 96.2 95.7 89.5 81.8 65.5 55.9 40.6 34.3 
B 100.5 100.8 97.2 93.7 86.9 77.5 66.9 53.4 39.9 33.8 

Mean 101.0 100.6 96.7 84.7 88.2 79.7 66.2 54.7 40.3 34.1 

Carbon 
Dioxide 

A n.a. < 0.1 0.3 0.9 3.3 6.3 14.2 25.0 n.a. 35.4 
B n.a. < 0.1 0.3 1.0 3.1 6.6 15.5 22.7 33.3 37.9 

Mean n.a. < 0.1 0.3 1.0 3.2 6.5 14.8 23.9 33.3 36.6 

VOC 
A n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
B n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 n.d. < 0.1 < 0.1 < 0.1 
Non-

Extractable 
Residues 

A 0.2 0.7 2.2 3.6 7.2 10.8 20.6 19.9 21.4 24.2 
B 0.2 0.6 2.1 3.6 7.1 12.2 15.3 20.2 22.8 24.1 

Mean 0.2 0.6 2.2 3.6 7.1 11.5 18.0 20.1 22.1 24.2 

Total 
Recovery 

A 101.7 100.9 98.7 100.2 100.0 99.0 100.3 100.8 95.2 1 93.9 
B 100.6 101.5 99.5 98.3 97.1 96.3 97.7 96.3 96.0 95.8 

Mean 101.2 101.2 99.1 99.2 99.2 97.6 99.0 98.6 95.6 94.9 
n.d.: not detected, n.a.: not analysed, DAT: day after treatment 
1 including 14CO2 value of replicate (B) 
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Table CA 7.1.1.1- 4: Degradation of amidosulfuron in soil L2 under aerobic conditions (values 

expressed as % AR) 

Compound Replicate DAT 
 No. 0 1 4 7 14 21 40 61 91 118 

amidosulfuron 
A 96.3 90.8 82.5 36.9 14.2 7.6 3.9 1.4 1.2 0.7 
B 95.1 90.1 80.4 39.0 11.2 4.9 2.6 0.7 0.5 n.d. 

Mean 95.7 90.4 81.5 38.0 12.7 6.3 3.3 1.0 0.9 0.4 
a.-desmethyl-
chloropyrimid

ine 

A n.d. n.d. 1.4 4.7 10.2 11.3 9.5 8.3 6.7 4.9 
B n.d. n.d. 2.2 5.7 11.6 11.9 9.0 8.2 6.3 6.5 

Mean n.d. n.d. 1.8 5.2 10.9 11.6 9.2 8.3 6.5 5.7 

a.-desmethyl 
A n.d. 3.0 5.0 18.9 10.4 6.7 1.3 1.3 0.6 n.d. 
B n.d. 2.9 5.7 18.3 13.6 4.8 1.5 0.9 0.6 n.d. 

Mean n.d. 3.0 5.3 18.6 12.0 5.7 1.4 1.1 0.6 n.d. 

a.-guanidine 
A n.d. n.d. n.d. 5.4 16.7 21.0 24.6 26.3 27.0 26.8 
B n.d. n.d. 1.8 7.0 18.0 22.4 26.9 28.2 26.1 27.2 

Mean n.d. n.d. 0.9 6.2 17.3 21.7 25.7 27.2 26.6 27.0 

a.-biuret 
A n.d. n.d. n.d. 1.0 1.5 n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. 0.8 1.2 n.d. n.d. n.d. 0.6 n.d. 

Mean n.d. n.d. n.d. 0.9 1.4 n.d. n.d. n.d. 0.3 n.d. 

a.-ADMP 
A 3.5 2.9 2.0 8.2 1.9 1.2 1.4 n.d. n.d. n.d. 
B 2.8 3.0 2.6 4.3 2.2 0.7 n.d. 0.5 0.7 n.d. 

Mean 3.2 3.0 2.3 6.2 2.1 0.9 0.7 0.3 0.3 n.d. 

Unknown 1 
A n.d. n.d. n.d. 1.6 n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. 1.4 n.d. 0.6 n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. 1.5 n.d. 0.3 n.d. n.d. n.d. n.d. 

Impurity 
A 1.6 1.8 2.2 1.2 1.3 1.7 2.1 1.7 0.8 1.5 
B 1.3 1.3 1.7 2.0 1.9 2.1 1.8 1.1 1.1 1.5 

Mean 1.4 1.5 1.9 1.6 1.6 1.9 1.9 1.4 1.0 1.5 

Unidentified 
radioactivity 

A 0.3 0.3 0.7 3.1 2.6 0.7 0.7 0.4 0.2 1.1 
B 0.1 0.1 0.2 1.5 0.4 1.3 0.2 0.1 0.6 0.5 

Mean 0.2 0.2 0.5 2.3 1.5 1.0 0.4 0.3 0.4 0.8 
Total 

Extractable 
Residues 

A 101.8 98.8 93.7 81.1 58.8 50.3 43.4 39.4 36.7 35.0 
B 99.2 97.4 94.6 79.9 60.0 48.7 42.0 39.7 36.6 35.6 

Mean 100.5 98.1 94.1 80.5 59.4 49.5 42.7 39.6 36.6 35.3 

Carbon 
Dioxide 

A n.a. 0.1 0.9 6.8 22.9 28.3 36.8 39.4 41.3 42.8 
B n.a. 0.1 1.1 7.3 21.7 29.1 35.4 39.3 41.3 43.1 

Mean n.a. 0.1 1.0 7.1 22.3 28.7 36.1 39.3 41.3 42.9 

VOC 
A n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
B n.a. < 0.1 < 0.1 < 0.1 0.3 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Mean n.a. < 0.1 < 0.1 < 0.1 0.2 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Non-

Extractable 
Residues 

A 0.3 1.3 3.6 7.2 12.4 18.4 15.3 15.7 15.0 17.5 
B 0.3 1.3 4.6 7.2 11.0 16.7 17.3 16.6 14.1 16.1 

Mean 0.3 1.3 4.1 7.2 11.7 17.5 16.3 16.1 14.6 16.8 

Total 
Recovery 

A 102.1 100.2 98.3 95.1 94.1 96.9 95.6 94.5 93.0 95.3 
B 99.5 98.8 100.3 94.4 93.0 94.4 94.7 95.6 92.0 94.8 

Mean 100.8 99.5 99.3 94.7 93.6 95.7 95.1 95.0 92.5 95.1 
n.d.: not detected, n.a.: not analysed, DAT: day after treatment 
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Table CA 7.1.1.1- 5: Degradation of amidosulfuron in soil M under aerobic conditions (values 

expressed as % AR) 

Compound Replicate DAT 
 No. 0 1 4 7 14 21 40 61 91 118 

amidosulfuron 
A 97.2 90.8 87.2 78.1 67.8 50.6 31.9 20.1 9.8 7.4 
B 95.1 90.0 89.3 80.6 65.2 55.4 35.2 18.6 10.7 7.7 

Mean 96.2 90.4 88.2 79.4 66.5 53.0 33.6 19.3 10.3 7.5 
a.-desmethyl-
chloropyrimid

ine 

A n.d. n.d. 0.4 0.8 4.5 6.5 10.5 11.4 12.0 10.3 
B n.d. n.d. n.d. 1.2 4.0 5.6 10.0 13.0 10.8 10.2 

Mean n.d. n.d. 0.2 1.0 4.3 6.1 10.2 12.1 11.4 10.2 

a.-desmethyl 
A n.d. 0.6 1.9 3.5 3.0 3.2 3.6 3.9 2.0 2.3 
B n.d. 1.0 2.1 3.1 3.9 3.9 3.2 2.8 2.5 1.7 

Mean n.d. 0.8 2.0 3.3 3.4 3.5 3.4 3.3 2.3 2.0 

a.-guanidine 
A n.d. n.d. 0.7 2.1 5.6 8.3 16.4 17.3 23.9 21.6 
B n.d. n.d. 0.8 2.4 4.8 7.9 14.5 17.7 21.6 21.7 

Mean n.d. n.d. 0.8 2.3 5.2 8.1 15.4 17.5 22.7 32.7 

a.-biuret 
A n.d. n.d. n.d. 1.0 n.d. 2.4 2.8 1.6 1.2 1.1 
B n.d. n.d. n.d. n.d. 1.4 1.6 1.5 2.1 1.1 0.8 

Mean n.d. n.d. n.d. 0.5 0.7 2.0 2.2 1.8 1.1 1.0 

a.-ADMP 
A 2.3 3.0 2.2 2.4 3.8 9.0 7.4 8.6 8.6 9.7 
B 2.7 3.0 2.0 1.6 4.1 5.7 6.7 10.8 10.7 10.1 

Mean 2.5 3.0 2.1 2.0 3.9 7.4 7.0 9.7 9.7 9.9 

Unknown 1 
A n.d. n.d. n.d. 0.9 1.5 2.4 3.0 1.1 1.0 1.0 
B n.d. n.d. n.d. 1.1 1.4 1.5 2.4 1.9 0.9 0.7 

Mean n.d. n.d. n.d. 1.0 1.4 1.9 2.7 1.5 1.0 0.8 

Impurity 
A 1.9 1.7 1.7 1.8 1.4 1.0 0.9 1.6 1.5 1.2 
B 2.0 2.4 1.6 1.1 1.5 1.3 1.0 0.9 1.2 1.2 

Mean 1.9 2.0 1.6 1.4 1.5 1.2 1.0 1.3 1.3 1.2 
Unidentified 
radioactivity 

A 0.3 0.1 0.9 0.6 0.7 < LOQ 0.9 1.1 0.7 1.1 
B < LOQ 0.6 0.7 0.9 2.4 2.3 0.5 1.0 < LOQ 1.7 

Mean 0.1 0.3 0.8 0.7 1.5 1.2 0.7 1.1 0.3 1.4 
Total 

Extractable 
Residues 

A 101.7 96.2 94.8 91.1 88.2 83.4 77.3 66.7 60.7 55.8 
B 99.8 97.0 96.4 92.1 88.7 85.3 75.0 68.7 59.4 55.8 

Mean 100.8 96.6 95.6 91.6 88.5 84.4 76.2 67.7 60.1 55.8 

Carbon 
Dioxide 

A n.a. < 0.1 0.1 0.3 0.9 1.6 4.4 7.1 10.6 12.3 
B n.a. < 0.1 0.1 0.3 1.0 1.8 4.0 n.a. n.a. 12.2 

Mean n.a. < 0.1 0.1 0.3 0.9 1.7 4.2 7.1 10.6 12.3 

VOC 
A n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
B n.a. < 0.1 < 0.1 < 0.1 < 0.1 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Non-

Extractable 
Residues 

A 0.5 1.7 4.8 6.7 9.7 14.2 18.2 23.4 24.9 28.8 
B 0.5 1.7 4.8 6.0 10.1 13.7 19.1 23.3 26.3 29.6 

Mean 0.5 1.7 4.8 6.4 9.9 13.9 18.6 23.4 25.6 29.2 

Total 
Recovery 

A 102.1 98.0 99.7 98.1 98.9 99.2 99.9 97.2 96.2 96.9 
B 100.4 98.7 101.3 98.4 99.7 100.9 98.2 99.2 1 96.3 1 97.6 

Mean 101.3 98.3 100.5 98.3 99.3 100.1 99.0 98.2 96.3 97.2 
n.d.: not detected, n.a.: not analysed, DAT: day after treatment 
1 including 14CO2 value of replicate (A) 
 
 
B. MATERIAL BALANCE 
Mean material balances were 98.6% AR (range of 94.2 to 103.2% AR) for soil V, 98.6% AR (range of 
94.9 to 101.2% AR) for soil L1, 95.8% AR (range of 92.5 to 100.8% AR) for soil L2 and 99.1% AR 
(range of 96.3 to 101.5% AR) for soil M. 
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C. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES 
Extractable residues decreased from DAT-0 to DAT-118 from 102.8 to 42.3% AR in soil V, from 
101.0 to 34.1% AR in soil L1, from 100.5 to 35.3% AR in soil L2 and from 100.8 to 55.8% AR in soil 
M. 
 
Non-extractable residues decreased from DAT-0 to DAT-118 from 0.3 to 26.0% AR in soil V, from 
0.2 to 24.2% AR in soil L1, from 0.3 to 16.8% AR in soil L2 and from 0.5 to 29.2% AR in soil M. 
 
D. VOLATILES 
The maximum amount of carbon dioxide was 25.9, 36.6, 42.9 and 12.3% AR at study end (DAT-118) 
in soil V, L1, L2 and M, respectively. Formation of volatile organic compounds was insignificant as 
demonstrated by values of ≤ 0.2% AR at all sampling intervals for all soils. 
 
E. DEGRADATION OF PARENT COMPOUND 
The amount of amidosulfuron in the soil extracts decreased from DAT-0 to DAT-118 from 98.9 to 
4.5% AR in soil V, from 97.6 to 1.5% AR in soil L1, from 95.7 to 0.4% AR in soil L2 and from 96.2 
to 7.5% AR in soil M. 
 
Three major transformation products reaching levels of more than 10% AR and two minor metabolites 
reaching more than 5% AR but less than 10% AR were identified and quantified in this study: 
 
Metabolite amidosulfuron-guanidine (BCS-CO41839) was the most prominent degradate. It increased 
to levels of up to 27.0% AR. In all soils this component had reached a plateau level at the end of the 
study. 
 
Metabolite amidosulfuron-desmethyl (AE F101630) transiently reached up to 18.6% AR. In all soils it 
reached its maximum levels within the first three weeks of the study and afterwards clearly decreased. 
 
Depending on soil, metabolite amidosulfuron-desmethyl-chloropyrimidine (BCS-CO41838) reached 
its highest levels (maximally 12.2% AR) between DAT-21 and DAT-61. Subsequently its 
concentrations decreased towards the end of the study. 
 
Metabolite amidosulfuron-ADMP (AE F092944) increased in soil M until study end to max. values of 
9.9% AR. In contrast, in the other soils it was detected only transiently. 
The minor metabolite amidosulfuron-biuret (BCS-CQ51287) was detected transiently with up to 
6.3% AR in soil L1 and up to 4.9% AR in soil V. In the other two soils it reached only very minor 
amounts. 
 
Depending on soil, one or two very minor components designated Unknown 1 (max. 2.7% AR) and 
Unknown 2 (max. 1.0% AR) were transiently detected. They were quantified throughout the study but 
were not structurally identified. 
 
Amidosulfuron-ADHP (AE F094206) was used in the present study as reference substance to compare 
with the detected components. It did not co-elute with one of the degradates of amidosulfuron in this 
study. 
 
In addition to these metabolites an impurity, already present in the application solution, was detected 
in all soils. Throughout the whole study its concentrations stayed more or less unchanged between 
0.9% AR and 2.1% AR and did not co-elute with another component observed in the study. 
 
The total of unidentified residues amounted to a maximum of 3.8% AR and no single component 
exceeded 2.7% AR at any sampling interval in any soil. 
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The degradation of amidosulfuron followed single first order (SFO) kinetics in soils L1 and L2 and / 
first order multi compartment (FOMC) kinetics in soils V and M based on lowest chi2 error values and 
visual assessments of fits. The DT50 value of amidosulfuron under aerobic conditions was 23.1, 22.1, 
5.7 and 24.5 days in soil V, L1, L2 and M, respectively. 
 
F. Comparison of Identified Metabolites in the Present and the Study :Z:i. ャ, ,F; 1989; M-

122934-01-1 (KCA 7.1.1.1/01): Partial Revision of Assignment of Structures to Metabolites 
The structure assigned to the major chromatographic peak originally designated component 'A' had to 
be revised. No degradate of the chemical structure originally proposed for component 'A' was 
detected. Since no reference material for AE F128870 was available (chemical synthesis of proposed 
structure failed) its chromatographic behaviour could not be investigated within the two HPLC 
methods. Instead, in the present study the major peak with a chromatographic behaviour similar to 
component 'A' of previous study by t.E:: ぃ, F,; 1989; M-122934-01-1 (KCA 7.1.1.1/01) was isolated 
and the structure of the substance unambiguously elucidated as being amidosulfuron-guanidine (BCS-
CO41839), which could be synthesized to serve as a reference. Moreover, a structure re-assignment of 
component 'A' in the earlier studies now to amidosulfuron-guanidine is clearly supported by the close 
similarity in kinetic behaviour of component 'A' in the study by i.Etj ,ゅ ,S; 1989; M-122934-01-1 
(KCA 7.1.1.1/01) and of amidosulfuron-guanidine in the present study. The former assignment of 
component 'A' to the structure of AE F128870 therefore has to be regarded as erroneous and was 
indirectly disproven within this study. 
 
Also the structure assigned to the major chromatographic peak originally designated component 'E' 
had to be revised. No peak with a retention time of AE 1569309 was detected throughout the whole 
study. As clearly shown in the present study using both HPLC methods, AE 1569309 reference 
material did not co-elute with any of the components observed in this study. The former assignment of 
component 'E' to the structure of AE 1569309 therefore was disproven within this study1. Therefore, 
the peak with a chromatographic behaviour similar to component 'E' was isolated and the structure 
elucidated as being amidosulfuron-desmethyl-chloropyrimidine (BCS-CO41838) using LC-MS/MS 
including accurate mass determination. Additionally, the identity of a.-desmethyl-chloropyrimidine 
was confirmed in the soil extracts by HPLC-co-chromatography with synthesized authentic reference 
item (radio-labelled). 
 
The structure assigned to the major chromatographic peak originally designated component 'B' was 
clearly confirmed. Metabolite amidosulfuron-desmethyl (AE F101630) was identified by HPLC 
co-chromatography in two independent methods and by HPLC-MS/MS after isolation from extracts. 
Moreover, the structural confirmation of component 'B' in the earlier studies is clearly supported by 
the similar kinetic behaviour of component 'B' in the study by t.Ej/ ォ, F,; 1989; M-122934-01-1 (KCA 
7.1.1.1/01) and of amidosulfuron-desmethyl in the present study (i.e. in both studies this major 
metabolite increased very quickly in soil L2 and then decreased slower). 
 
Original aim of this study was to investigate, if a component with a similar chromatographic behaviour 
as component 'D' observed in the previous study by E:t/. B, S,; 1989; M-122934-01-1; (KCA 
                                                 
1 The structure of AE 1569309 would have well fitted into the earlier soil pathway, as logical precursor metabolite to AE 
F128870. However, that precursor proposal was wrong (see before). Proposed structure AE 1569309 was observed as a 
metabolite in the rat and well identified by NMR and FAB-MS with molecular ion visible there. Further, plant metabolite M3 
had previously been proposed to be AE 1569309 based on HPLC/MS in a preliminary test. Experimentally linking soil 
metabolite E to plant metabolite M3 via chromatogram comparison indicated similar relative retention factors. However, no 
spike & co-elution experiment had been performed due to the time elapsed between the studies, and no direct reference 
material comparison was to be run for metabolite E, since AE 1569309 could not be synthesized. Later, a minimal quantity of 
authentic AE F1569309 could be made via biosynthesis using bacteria and soil fungi. The authentic AE F1569309 indicated 
similar relative retention factors compared to that seen earlier from soil extract component 'E', but not any spike & co-elution 
testing was possible, due to time elapsed between the studies. In conclusion, the earlier structure assignment was very 
plausible, but never unambiguously confirmed by any experiment. 
 

 T
hi
s 
do
cu
me
nt
 i
s 
co
py
ri
gh
t 
pr
ot
ec
te
d.
  

 A
ny
 d
is
tr
ib
ut
io
n,
 r
ep
ro
du
ct
io
n 
or
 p
ub
li
ca
ti
on
 r
eq
ui
re
s 
 

 t
he
 c
on
se
nt
 o
f 
Ba
ye
r 
AG
 (
or
 i
ts
 r
es
pe
ct
iv
e 
af
fi
li
at
e)
. 
 

 A
ny
 u
se
 o
f 
th
e 
do
cu
me
nt
 o
r 
it
s 
co
nt
en
t 
fo
r 
re
gu
la
to
ry
 o
r 
 

 a
ny
 o
th
er
 c
om
me
rc
ia
l 
pu
rp
os
e 
is
 p
ro
hi
bi
te
d 
an
d 
co
ns
ti
tu
te
s 
 

 a
 v
io
la
ti
on
 o
f 
th
e 
un
de
rl
yi
ng
 l
ic
en
se
 a
gr
ee
me
nt
. 
 



Bayer – Crop Science Division Page 23 of 170 
2016-05-31 

Document MCA: Section 7 Fate and behaviour in the environment 
Amidosulfuron 
 
7.1.1.1/01) would be observed again using comparable soils and study conditions. In the study M-
122934-01-1 component 'D' eluted between components B and E, very close to component 'E'. At later 
stages it was poorly separated from 'E' and was observed as a peak shoulder of component 'E'. In the 
study M-122934-01-1 component 'D' accumulated to maximum values of 8.8% AR with highest 
values between day 20 and day 70. 
 
When applying an HPLC method identical with the optimized method of E:li. R, ,F; 1989; M-122934-
01-1; (KCA 7.1.1.1/01), the sequence of metabolites in the chromatograms of the present study was 
the same as in the Till study. Thus in the present study such a peak would have been expected in the 
chromatographic region between metabolites amidosulfuron-desmethyl and amidosulfuron-desmethyl-
chloropyrimidine, directly before amidosulfuron-desmethyl-chloropyrimidine. Throughout the whole 
study repeat, no candidate peak with similarities to component 'D' was visible in the chromatograms of 
all four soils.  
 
Since in the study M-122934-01-1 (KCA 7.1.1.1/01) component 'D' co-eluted with component 'E' at 
the later stages, it was checked if this could have been the case in the present study, too. Therefore, the 
isolated radioactive peak for desmethyl-chloropyrimidine was investigated for purity using three 
different HPLC methods: In each case only a single pure component was observed. 
 

III.  CONCLUSIONS 
Amidosulfuron was rapidly to well degraded and well mineralized in soil under aerobic conditions in 
the laboratory in the dark. The calculated best fit DT50 values were between 5.7 and 24.5 days in the 
tested soils. 
 
Formation of carbon dioxide was significant (up to 42.9% AR) at study end indicating the potential for 
a complete mineralization of amidosulfuron and its degradation products. 
 
Using soils and conditions comparable to the study :tjL. ヶ, F,; 1989; M-122934-01-1; (KCA 
7.1.1.1/01) the absence of two formerly proposed metabolites were demonstrated by state of the art 
analytical methodology and five degradation products were identified with the following maximum 
occurrences: amidosulfuron-desmethyl-chloropyrimidine with 12.1% AR, amidosulfuron-desmethyl 
with 18.6% AR, amidosulfuron-guanidine with 32.7% AR, amidosulfuron-biuret with 6.3% AR and 
amidosulfuron-ADMP with 9.9% AR. 
 
Formation of non-extractable residues (NER) was up to 29.2% AR at study end, which is an indication 
for biotic degradation of amidosulfuron. 
 
The structure of the metabolite designated component 'A', with the formally proposed structure of 
AE F128870 was changed to the structure of BCS-CO41839 (amidosulfuron-guanidine). 
 
The structure of the metabolite designated component 'E', with the formally proposed structure of 
AE 1569309 was changed to the structure of amidosulfuron-desmethyl-chloropyrimidine (BCS-
CO41838). 
 
A minor metabolite formerly designated as component 'D' (study M-122934-01-1, KCA 7.1.1.1/01) 
was not detected in the present study. 
 

***** 
 
In a supplement to the aerobic soil degradation study by みü?.c6 Ä,; 2010; M-366012-01-1 (KCA 
7.1.1.1/09) a clarification of the non-detect of any compound which could be assigned to the former 
component “C” is given. 
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Report: KCA 7.1.1.1/10; ?れzく §. イ,; ョSitzz. =,; 2011; M-400350-01-1 
Title: Amidosulfuron - Supplement to the study MEF-09/687 - [pyrimidyl-2-14C]AE 

F075032 (Amidosulfuron): Aerobic soil metabolism/degradation 
Report No.: MEF-11/032 
Document No.: M-400350-01-1 
Guideline(s): not specified 
Guideline deviation(s): not specified 
GLP/GEP: no 
 
In the study M-122934-01-1 (KCA 7.1.1.1/01) component ‘C’ eluted between components ‘B’ and 
‘E’, very close to component ‘B’. The peaks of ‘B’ and ‘C’ were sufficiently separated, although not 
on the baseline, and ‘C’ was observed on the peak tailing of ‘B’. In the study by Till component ‘C’ 
rapidly accumulated to maximum values of 7.7% AR with highest values between day 3 and day 
14/21. 
 
When applying an HPLC method identical with the optimized method of Till the sequence of 
metabolites in the chromatograms of study みö゛zc. Ö,; 2010; M-366012-01-1 (KCA 7.1.1.1/09) was 
the same as in the study Ztj.i ,ャ F,; 1989; M-122934-01-1, (KCA 7.1.1.1/01). Thus, in the present 
study such a peak would have been expected in the chromatographic region between metabolites a.-
desmethyl and a.-desmethyl-chloropyrimidine, directly behind a.-desmethyl. Throughout the study 
repeat, a very minor candidate peak with a retention time similar to component 'C' was visible in the 
chromatograms of one of four soils. However, the overall behaviour of this peak, occurrence in 
different soils, maximum abundance, time course of formation and decline, was clearly different from 
that of component ‘C’ in the study of Till (KCA 7.1.1.1/01). 
 
Since in the study M-122934-01-1 (KCA 7.1.1.1/01) component 'C' eluted in the peak tailing of 
component 'B', it was checked if ‘C’ could have been hidden behind a.-desmethyl. The isolated 
radioactive peak for a.-desmethyl was investigated for purity using three different HPLC methods: 
alkaline using boric acid buffer, acidified using H2SO4 and HPLC method applied for LC-MS analysis, 
acidified using formic acid. In each case only a single pure component was observed. 
 
Although not explicitly stated in the study report, the methods applied in the study M-366012-01-1 
(KCA 7.1.1.1/09) were also able to detect component "C" and, if present at significant levels, to 
elucidate its structure. 
However, no metabolite with a behaviour similar to that described for component "C" in the study M-
366012-01-1 (KCA 7.1.1.1/01) was observed. 
 

***** 
 

Two further studies on metabolism of amidosulfuron in two extreme soils (loam with 0.5% OC, clay 
with 34% OC), dated 1991, could not be traced in the baseline dossier for undocumented reason. For 
completeness, they are therefore included here on supplemental dossier level and are summarized in 
analogy to the procedures for new studies (KCA 7.1.1.1/11 and KCA 7.1.1.1/12). These studies do not 
provide any additional pathway information. 
 
Report: KCA 7.1.1.1/11; .Ejt: ゕ, F,; 1991; M-130546-01-1 
Title: Kinetics and metabolism in sandy clay loam SCL(E) under aerobic  conditions at an 

application rate of 0.06 mg kg-1 Hoe 075032-14C 
Report No.: A46507 
Document No.: M-130546-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
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Executive Summary 
The route and rate of degradation of [2-14C]-amidosulfuron was studied in one soil under aerobic 
conditions in the laboratory in the dark at 20 ± 2 °C and 40% of the maximum water holding capacity 
for 100 days: 
 

Soil Source Texture (USDA) pH OM [%] 
E (SCL) Brenes, Spain loam 5.8 0.9 

 
A study application rate of 0.06 mg/kg soil dry weight was applied based on a field application rate of 
0.045 kg/ha. 
 
The mean material balance was 97.6% AR. The maximum amount of carbon dioxide was 12.7% AR 
at study end. 
 
Extractable residues decreased from DAT-0 to DAT-100 from 97.7 to 66.4% AR. Non-extractable 
residues (NER) increased from DAT-0 to DAT-100 from not detectable amounts to 16.6% AR. 
 
The amount of amidosulfuron in the soil extract decreased from DAT-0 to DAT-100 from 97.7 to 
46.2% AR. 
 
Besides the formation of carbon dioxide, one degradation product, AE F101630, was identified with a 
maximum occurrence of 7.0% AR at study end (DAT-100). One unidentified metabolite amounted to 
a maximum of 13.1% AR at study end and was identified as BCS-CO41839 in a later study 
(KCA 7.1.1.1 /09). 
 
First order kinetics were observed for the aerobic degradation of amidosulfuron with a DT50 value of 
95 days. 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
 
[pyrimidyl-2-14C]amidosulfuron 
Sample ID: HOE 075032 00 ZE99 0003 
Specific Activity: 2.60 MBq/mg 
Radiochemical Purity: > 98% 
Chemical Purity: not reported 

 
2.  Test Soil 
The study was carried out using one soil (see Table CA 7.1.1.1- 1). The test soils were used in fresh 
condition and sieved to a particle size ≤ 2 mm. 
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Table CA 7.1.1.1- 6:  Physico-chemical properties of test soil 

Parameter Results / Units 
Soil Designation E (SCL) 
Geographic Location  

City Brenes 
Country Spain 

Textural Class (USDA) loam 
Sand [50 µm – 2 mm] 37.8% 
Silt [2 µm – 50 µm] 38.0% 
Clay [< 2 µm] 24.2% 

pH  7.4 
Organic Matter  0.9% 
Cation Exchange Capacity [meq/100 g] 16.0 
Water Holding Capacity  37.3% 
USDA: United States Department of Agriculture 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for degradation in soil under aerobic conditions consisted of 250 mL Erlenmeyer 
flasks, fitted with trap attachments (permeable for oxygen) containing soda lime for absorption of 
14CO2 and glass wool coated in paraffin for adsorption of volatile organic compounds. 
 
For preparation of the test systems, 50 g dry weight equivalents of the sieved soils were weighed into 
each test vessel and the soil moisture was adjusted to 40% of the maximum water holding capacity 
(MWHC). The test vessels were then equilibrated at 20 °C in the dark. 
 
The study application rate (SAR) was approximately 0.06 mg per kg soil dry weight. The test item was 
applied dropwise onto the soil surface of the respective test systems in 300 µL acetone. Soil moisture 
was adjusted to 40% MWHC for the individual test vessels.  
 
The test systems were incubated in the dark for 100 days at 20 ± 2 °C. Soil moisture was adjusted 
every seven days if necessary. 
 
2.  Sampling 
Nine sampling intervals were distributed over the entire incubation period of 100 days. Duplicate 
samples were processed and analysed 0, 3, 7, 14, 21, 35, 49, 70 and 100 days after treatment (DAT). 
Microbial soil biomass was determined at start and end of the study. 
 
3.  Analytical Procedures 
Carbon dioxide absorbed by soda lime was liberated with hydrochloric acid and trapped in 
methoxyethanol/ethanolamine (3/1; v/v). The radioactivity content was determined by liquid 
scintillation counting (LSC). 
 
The glass wool coated with paraffin oil of the trap attachments were extracted with benzene/propan-2-
ol (2/1; v/v) to desorb VOC. The radioactivity content was determined by LSC. 
 
At each sampling interval the entire soil of each test system was extracted at ambient temperature 
using acetonitrile/water 4/1 (v/v). After centrifugation, the remaining soil was re-extracted until less 
than 2% of the applied radioactivity was found in the extract. The radioactivity content of the soil 
extracts was determined by LSC.  
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The soil extracts were concentrated and analysed by reversed phase HPLC/radiodetection. The limit of 
quantitation (LOQ) for HPLC/radiodetection analysis of the soil extracts was at least 1% AR as shown 
by the smallest quantifiable peak.  
 
The exhaustive extracted soils were dried and non-extractable residues were determined by 
combustion/LSC. 
 
Test item and main degradation products were identified by HPLC co-chromatography with reference 
items. 
 
The degradation kinetics of amidosulfuron was determined assuming first order kinetics.  
 
II.  RESULT AND DISCUSSION 
 
Results indicated that the anticipated standardized conditions were maintained over the duration of the 
laboratory study. The results showed that the selected soil was viable. 
 
A. DATA 
 
Table CA 7.1.1.1- 7: Degradation of amidosulfuron in soil E under aerobic conditions (values expressed 

as % AR) 

Compound Replicate DAT 

 No. 0 3 7 14 21 35 49 70 100 
amidosulfuron Mean 97.7 96.3 95.1 90.2 86.2 80.2 68.3 62.7 46.2 
a.-desmethyl Mean n.d. n.d. n.d. 1.0 2.6 4.3 5.3 5.1 7.0 

a.-guanidine 1 Mean n.d. n.d. n.d. n.d. n.d. n.d. 5.3 9.0 13.1 

Unidentified 
radioactivity 

A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
Total Extractable 

Residues 

A 97.81 96.38 95.39 91.37 89.71 83.19 78.44 76.59 65.87 
B 97.51 96.26 94.90 91.00 87.97 85.74 79.38 77.01 66.92 

Mean 97.7 96.3 95.1 91.2 88.8 84.5 78.9 76.8 66.4 

Carbon Dioxide 
A n.d. n.d. 0.22 0.70 1.88 4.46 6.53 9.60 13.13 
B n.d. n.d. 0.17 0.73 1.62 3.04 6.20 10.38 12.25 

Mean n.d. n.d. 0.2 0.7 1.8 3.8 6.4 10.0 12.7 

VOC 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
Non-Extractable 

Residues 

A n.d. 3.10 3.58 7.34 6.32 10.85 11.60 10.89 15.87 
B n.d. n.d. n.d. 6.48 8.02 9.21 11.98 12.19 17.30 

Mean n.d. 1.6 1.8 6.9 7.2 10.0 11.8 11.6 16.6 

Total Recovery 
A 97.81 99.48 99.19 99.41 97.91 98.50 96.57 97.08 94.87 
B 97.51 96.26 95.07 98.21 97.55 97.99 97.56 99.58 96.47 

Mean 97.7 97.9 97.1 98.8 97.7 98.2 97.1 98.3 95.6 
n.d.: not detected , DAT: day after treatment 
1 identified in a later study (KCA 7.1.1.1 /09) 
 
B. MATERIAL BALANCE 
The mean material balance was 97.6% AR (range of 95.6 to 98.8% AR). 
 
C. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES 
Extractable residues decreased from DAT-0 to DAT-100 from 97.7 to 66.4% AR. 
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Non-extractable residues decreased from DAT-0 to DAT-100 from not detectable amounts to 
16.6% AR. 
 
D. VOLATILES 
The maximum amount of carbon dioxide was 12.7% AR at study end (DAT-100). Formation of 
volatile organic compounds was not detected at all sampling intervals. 
 
E. DEGRADATION OF PARENT COMPOUND 
The amount of amidosulfuron in the soil extract decreased from DAT-0 to DAT-100 from 97.7 to 
46.2% AR. 
 
One degradation product, AE F101630, was identified with a maximum occurrence of 7.0% AR at 
study end (DAT-100). One unidentified metabolite amounted to a maximum of 13.1% AR at study 
end and was identified as amidosulfuron-guanidine (BCS-CO41839) in a later study. 
 

III.  CONCLUSIONS 
 
Amidosulfuron was moderately degraded in soil under aerobic conditions in the dark in the laboratory. 
The calculated half-life was 95 days in the tested soil. The major degradation products amidosulfuron-
desmethyl (AE F101630) and amidosulfuron-guanidine (BCS-CO41839) were formed. 
 

***** 
 
Report: KCA 7.1.1.1/12; /:.L/ ,B F,; 1991; M-130585-01-1 
Title: Kinetics and metabolism in silt loam SL under aerobic conditions  at an application 

rate of 0.06 mg kg-1 Hoe 075032-14C 
Report No.: A46547 
Document No.: M-130585-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Executive Summary 
The route and rate of degradation of [2-14C]-amidosulfuron was studied in one soil under aerobic 
conditions in the laboratory in the dark at 20 ± 2 °C and 40 - 60% of the maximum water holding 
capacity (40% MWHC from study start, at DAT-13 adjusted to 60% MWHC) for 100 days: 
 

Soil Source Texture (USDA) pH OM [%] 
SL Spalding, Great Britain clay 6.4 20.0 

 
A study application rate of 0.06 mg/kg soil dry weight was applied based on a field application rate of 
0.045 kg/ha. 
 
The mean material balance was 98.5% AR. The maximum amount of carbon dioxide was 6.1% AR at 
study end. 
 
Extractable residues decreased from DAT-0 to DAT-100 from 94.4 to 55.8% AR. Non-extractable 
residues (NER) increased from DAT-0 to DAT-100 from 3.4 to 34.9% AR. 
 
The amount of amidosulfuron in the soil extract decreased from DAT-0 to DAT-100 from 94.4 to 
19.6% AR. 
 
Besides the formation of carbon dioxide, one degradation product, amidosulfuron-desmethyl 
(AE F101630), was identified with a maximum occurrence of 20.4% AR at DAT-49, slightly 
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decreasing towards study end. One unidentified metabolite amounted to a maximum of 12.5% AR at 
study end and was identified as amidosulfuron-guanidine (BCS-CO41839) in a later study 
(KCA 7.1.1.1 /09). 
 
First order kinetics were observed for the aerobic degradation of amidosulfuron with a DT50 value of 
45 days. 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
 
[pyrimidyl-2-14C]amidosulfuron 
Code No.: HOE 075032 00 ZE99 0003 
Specific Activity: 2.60 MBq/mg 
Radiochemical Purity: > 98% 
Chemical Purity: not reported 

 
2.  Test Soil 
The study was carried out using one soil (see Table CA 7.1.1.1- 1). The test soils were used in fresh 
condition and sieved to a particle size ≤ 2 mm. 
 
Table CA 7.1.1.1- 8:  Physico-chemical properties of test soil 

Parameter Results / Units 
Soil Designation SL 
Geographic Location  

City Spalding 
Country Great Britain 

Textural Class (USDA) clay 
Sand [50 µm – 2 mm] 8.4% 
Silt [2 µm – 50 µm] 36.4% 
Clay [< 2 µm] 55.2% 

pH  7.4 
Organic Matter  20.0% 
Cation Exchange Capacity [meq/100 g] 73.6 
Water Holding Capacity  81.6% 
USDA: United States Department of Agriculture 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for degradation in soil under aerobic conditions consisted of 250 mL Erlenmeyer 
flasks, fitted with trap attachments (permeable for oxygen) containing soda lime for absorption of 
14CO2 and glass wool coated in paraffin for adsorption of volatile organic compounds. 
 
For preparation of the test systems, 50 g dry weight equivalents of the sieved soils were weighed into 
each test vessel and the soil moisture was adjusted to 40% of the maximum water holding capacity 
(MWHC). The test vessels were then equilibrated at 20 °C in the dark. 
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The study application rate (SAR) was approximately 0.06 mg per kg soil dry weight. The test item was 
applied dropwise onto the soil surface of the respective test systems in 300 µL acetone. Soil moisture 
was adjusted to 40% MWHC for the individual test vessels. At DAT-13 the soil moisture was adjusted 
to 60% MWHC. 
 
The test systems were incubated in the dark for 100 days at 20 ± 2 °C. Soil moisture was adjusted 
every seven days if necessary. 
 
2.  Sampling 
Nine sampling intervals were distributed over the entire incubation period of 100 days. Duplicate 
samples were processed and analysed 0, 3, 7, 14, 21, 35, 49, 70 and 100 days after treatment (DAT). 
Microbial soil biomass was determined at start and end of the study. 
 
3.  Analytical Procedures 
Carbon dioxide absorbed by soda lime was liberated with hydrochloric acid and trapped in 
methoxyethanol/ethanolamine (3/1; v/v). The radioactivity content was determined by liquid 
scintillation counting (LSC). 
 
The glass wool coated with paraffin oil of  the trap attachments were extracted with benzene/propan-2-
ol (2/1; v/v) to desorb VOC. The radioactivity content was determined by LSC. 
 
At each sampling interval the entire soil of each test system was extracted at ambient temperature 
using acetonitrile/water 4/1 (v/v). After centrifugation, the remaining soil was re-extracted until less 
than 2% of the applied radioactivity was found in the extract. The radioactivity content of the soil 
extracts was determined by LSC.  
 
The soil extracts were concentrated and analysed by reversed phase HPLC/radiodetection. The limit of 
quantitation (LOQ) for HPLC/radiodetection analysis of the soil extracts was at least 1.9% AR as 
shown by the smallest quantifiable peak.  
 
The exhaustive extracted soils were dried and non-extractable residues were determined by 
combustion/LSC. 
 
Test item and main degradation products were identified by HPLC co-chromatography with reference 
items. 
 
The degradation kinetics of amidosulfuron was determined assuming first order kinetics.  
 
II.  RESULT AND DISCUSSION 
 
Results indicated that the anticipated standardized conditions were maintained over the duration of the 
laboratory study. The results showed that the selected soil was viable. 
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A. DATA 
 
Table CA 7.1.1.1- 9: Degradation of amidosulfuron in soil E under aerobic conditions (values expressed 

as % AR) 

Compound Replicate DAT 

 No. 0 3 7 14 21 35 49 70 100 
amidosulfuron Mean 94.4 86.6 86.6 83.6 69.2 55.3 46.0 35.0 19.6 

a.-desmethyl Mean n.d. 1.9 5.0 7.5 13.7 19.3 20.4 19.5 18.1 

a.-guanidine 1 Mean n.d. n.d. n.d. n.d. n.d. 3.8 5.8 10.4 12.5 
Unidentified 
radioactivity Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 5.7 

Total Extractable 
Residues 

A 93.81 87.78 91.68 88.24 82.50 78.65 72.76 64.55 54.66 
B 94.95 89.15 91.58 94.01 83.24 78.36 71.62 65.32 57.00 

Mean 94.4 88.5 91.6 91.1 82.9 78.5 72.2 64.9 55.8 

Carbon Dioxide 
A n.d. n.d. n.d. 0.23 0.65 1.73 3.23 5.12 5.34 
B n.d. n.d. n.d. 0.23 0.64 1.80 3.26 5.20 6.77 

Mean n.d. n.d. n.d. 0.2 0.6 1.8 3.2 5.2 6.1 

VOC 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Non-Extractable 
Residues 

A 3.47 7.68 8.24 14.27 13.56 19.13 23.34 27.97 34.49 
B 3.42 7.83 7.45 11.62 13.18 17.70 22.83 28.06 35.26 

Mean 3.4 7.8 7.8 12.9 13.4 18.4 23.1 28.0 34.9 

Total Recovery 
A 97.28 95.46 99.92 102.74 96.71 99.51 99.33 97.64 94.49 
B 98.37 96.98 99.03 105.86 97.06 97.86 97.71 98.58 99.03 

Mean 97.8 96.3 99.4 104.2 96.9 98.7 98.5 98.1 96.8 
n.d.: not detected , DAT: day after treatment 
1 identified in a later study (KCA 7.1.1.1 /09) 
 
 
B. MATERIAL BALANCE 
The mean material balance was 98.5% AR (range of 96.3 to 104.2% AR). 
 
C. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES 
Extractable residues decreased from DAT-0 to DAT-100 from 94.4 to 55.8% AR. 
 
Non-extractable residues decreased from DAT-0 to DAT-100 from 3.4 to 34.9% AR. 
 
D. VOLATILES 
The maximum amount of carbon dioxide was 6.1% AR at study end (DAT-100). Formation of volatile 
organic compounds was not detected at all sampling intervals. 
 
E. DEGRADATION OF PARENT COMPOUND 
The amount of amidosulfuron in the soil extract decreased from DAT-0 to DAT-100 from 94.4 to 
19.6% AR. 
 
One degradation product, amidosulfuron-desmethyl (AE F101630), was identified with a maximum 
occurrence of 20.4% AR at DAT-49 and slightly decreasing towards study end (DAT-100). One 
unidentified metabolite amounted to a maximum of 12.5% AR at study end and was identified as 
amidosulfuron-guanidine (BCS-CO41839) in a later study. 
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III.  CONCLUSIONS 
 
Amidosulfuron was well degraded in soil under aerobic conditions in the dark in the laboratory. The 
calculated half-life was 45 days in the tested soil. The major degradation products amidosulfuron-
desmethyl and amidosulfuron-guanidine were formed. 
 

***** 
 
A brief overview summary of metabolite abundances across above studies is provided in 
Table CA 7.1.1.1- 10.  
 
Table CA 7.1.1.1- 10 Abundance ranges for degradation products of amidosulfuron in aerobic soil [% of 

applied]. Maximum values are marked bold / underlined. 

Study  
Reference 

KCA 
7.1.1.1 /01 

KCA  
7.1.1.1 

/02 

KCA  
7.1.1.1 /04 

KCA  
7.1.1.1 /05 

KCA  
7.1.1.1 /07 

KCA 
7.1.1.1 

/11 

KCA 
7.1.1.1 

/12 

Soil designation and 
type 

SLV 
sandy 
loam 

S 2.1 
sand 

LS 2.2 
loamy 
sand 

SL 2 
silt 

loam 

SCL 
sandy 
clay 
loam 

Birkenheide 
sandy loam 

LS 2.2 
loamy sand 

V 
sandy 
loam 

L1 
sand 

L2 
sand 

M 
loam 

E 
loam 

SL 
clay 

Temperature °C 20 20 20 20 20 20 10 20 20 20 20 20 20 
A.-desmethyl 15.6 16.5 49.6 7.0 5.2 8.4 40.4 5.0 8.9 18.6 3.5 7.0 20.4 
A.-guanidine 24.2 7.9 15.0 25.8 16.6 38.6 9.8 26.1 24.0 27.2 22.7 13.1 12.5 
A.-desmethyl-
chloropyrimidine 

8.6 14.3 1 9.1 10.4 n.d. 10.8 n.d. 6.8 6.7 11.6 12.2 n.d. n.d. 

A.-biuret n.d. n.d. n.d. n.d. n.d. n.d. n.d. 6.1 2 6.3 1.4 2.2 n.d. n.d. 
A.-ADMP n.d. n.d. n.d. n.d. n.d. n.d. n.d. 2.7 1.7 6.2 2 9.9 n.d. n.d. 
CO2 8.8 2.9 10.7 11.3 46.6 20.4 3.6 25.9 36.6 42.9 12.3 12.7 6.1 
NER 31.9 32.0 45.5 28.7 19.2 26.8 36.3 26.0 24.2 17.5 29.2 16.6 34.9 

n.d. = not detected 
1 metabolites “D” and “E” not resolved 
2 single value 
 
Applying the trigger values specified in Regulation 1107/2009, it is concluded that the following 
components should be considered relevant for risk assessment: Amidosulfuron (AE F075032), 
amidosulfuron-desmethyl (AE F101630), amidosulfuron-desmethyl-chloropyrimidine (BCS-
CO41838), amidosulfuron-guanidine (BCS-CO41839), amidosulfuron-biuret (BCS-CQ51287), and 
amidosulfuron-ADMP (AE F092944). 
 
 

CA 7.1.1.2  Anaerobic degradation 
 
Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
The degradation behaviour of amidosulfuron in soil under anaerobic conditions in the dark in the 
laboratory was studied in one soil using radiolabelled test item, and was considered acceptable during 
the original EU review for Annex I inclusion of amidosulfuron (EFSA scientific report 2007, 116, 1-
86). The following study is included in the baseline dossier. No additional studies are submitted in the 
context of application for approval renewal. 
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Report: KCA 7.1.1.2/01; :7龼älJf.Hiz/a A,; 1992; M-137874-01-1 
Title: Hoe 075032-14C Anaerobic soil Metabolism 
Report No.: A48777 
Document No.: M-137874-01-1 
Guideline(s): USEPA (=EPA): § 162-2 
Guideline deviation(s): not specified -- 
GLP/GEP: yes 
 
EFSA peer review conclusion (2007): Data on anaerobic degradation in soil (laboratory 20°C) 
indicated that amidosulfuron was more persistent than under aerobic conditions and formed the 
metabolite AE F094206 at up to 10.9%AR, that was not observed in significant amounts in the 
available aerobic experiments. Under anaerobic conditions mineralisation of the pyrimidinyl ring-14C-
radiolabel to carbon dioxide was negligible.  
 
The List of EU Endpoints (rev. 3, December 2010) states the following information:  
 
 Half-life of amidosulfuron > 300 days 
 Metabolites: 
  Amidosulfuron-ADHP (AE F094206) 10.9 % (90 days after flooding) 
  Amidosulfuron-desmethyl (AE F101630)  14.5 % (60 days after flooding) 
 
No changes to these information are proposed in the context of approval renewal. 
 
 

CA 7.1.1.3  Soil photolysis 
 
Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
The degradation behaviour of amidosulfuron on soil surface under photolytic conditions in the 
laboratory was studied in two soils using radiolabelled test item, and was considered acceptable during 
the original EU review for Annex I inclusion of amidosulfuron (EFSA scientific report 2007, 116, 1-
86).  
 
The following studies are included in the baseline dossier. No additional studies are submitted in the 
context of application for approval renewal. 
 
Report: KCA 7.1.1.3/01; t7にJiz.A/?äj) イ,; 3e.s)_2 K, ,s; 1989; M-123337-01-1 
Title: Hoe 075032-14C Photodegradation on Soil 
Report No.: A40582 
Document No.: M-123337-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.1.3/02; üc.+x!゜ Ii Q,; 2003; M-230615-01-1 
Title: Amidosulfuron (AE F075032): Soil photolysis 
Report No.: C031983 
Document No.: M-230615-01-1 
Guideline(s): SETAC: 1; 2; USEPA (=EPA): FIFRA/530/09-90-078 
Guideline deviation(s): not specified  
GLP/GEP: yes 
 
EFSA peer review conclusion (2007): photolysis would not be expected to contribute significantly to 
the degradation of amidosulfuron under field conditions. 
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The List of EU Endpoints (rev. 3, December 2010) states the following information:  
 
  Photolytic degradation on soil surface can be considered of minor importance for the  
  elimination of amidosulfuron. 
 
No changes to these information are proposed in the context of approval renewal. 
 
 

CA 7.1.2  Rate of degradation in soil 
CA 7.1.2.1  Laboratory studies 
CA 7.1.2.1.1  Aerobic degradation of the active substance 
Amidosulfuron was found well degraded in soil under aerobic conditions in the laboratory. To 
implement new experimental data on parent and metabolites, and new guidance for kinetic evaluation 
of experimental data, an update of the overall pathway kinetic evaluation was made (KCA 7.1.2.1.1/18 
and KCA 7.1.2.1.2/12). An overview of the DT50/DT90 and formation fractions of amidosulfuron and 
its major degradation products under aerobic conditions in the laboratory is provided in 
Table CA 7.1.2.1.1- 1 and Table CA 7.1.2.1.1- 2 below, for details reference is made to the individual 
study summaries.  
 
Table CA 7.1.2.1.1- 1: Overview of soil degradation non-normalised and normalised DT50/90 values for 

amidosulfuron and its metabolites based on laboratory studies. 

Compound Laboratory Aerobic Conditions 
DT50 

[days] 
DT90 

[days] 
DT50 

20 °C pF2/10kPa 

[days] 
amidosulfuron 18.0 59.6 14.4 
a.-desmethyl (AE F101630) 12.5 41.6 10.8 
a.-desmethyl-chloropyrimidine (BCS-CO41838) 70.0 223 59.8 
a.-guanidine  (BCS-CO41839) 490 > 1000 399 
a.-biuret (BCS-CQ51287) 30.7 102 26.0 
a.-ADMP (AE F092944) 22.9 75.7 19.3 

 
 
Table CA 7.1.2.1.1- 2: Compilation of formation fractions for the formation of metabolites in aerobic soil 

Formation fraction 
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Minimum 0.151 0.095 0.489 0.215 0.387 0.104 
Maximum 0.674 0.147 0.702 0.314 0.731 0.286 

Arithmetic mean 0.291 0.121 0.564 0.268 0.539 0.193 
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Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.1.2.1.1/01; L/:.j R, F,; 1989; M-122934-01-1 
Title: Hoe 075032-14-C Kinetics and Metabolism in soil under aerobic conditions at an 

application rate of 0.06 mg kg hoch -1 (Part I) 
Report No.: A40368 
Document No.: M-122934-01-1 
Guideline(s): USEPA (=EPA): § 162-1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.2.1.1/02; E:.li ゕ, F,; 1991; M-130544-01-1 
Title: Hoe 075032-14-C Kinetics and Metabolism in Sandy Clay Loam SCL(F) under 

aerobic conditions at an application rate of 0.06 mg kg-1 
Report No.: A46505 
Document No.: M-130544-01-1 
Guideline(s): USEPA (=EPA): § 162-1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.2.1.1/03; jt2Jl-.カäぢzjä Ö,; 1993; M-138644-01-1 
Title: Hoe 075032-14C, Degradation kinetics in soil SLV under aerobic conditions 
Report No.: A49610 
Document No.: M-138644-01-1 
Guideline(s): BBA: Part IV, 4-1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.2.1.2/04; じ?つcJcI:/ョ j/. Y,; 1993; M-138645-01-1 
Title: Hoe 075032-14C, Degradation kinetics in a silt and a loam soil under aerobic 

conditions 
Report No.: A49611 
Document No.: M-138645-01-1 
Guideline(s): BBA: Part IV, 4-1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.2.1.1/05; イ2)゜ . B,; 2001; M-202744-01-1 
Title: Degradation and metabolism of amidosulfuron (AE F075032) in one soil under 

standard conditions 
Report No.: C012457 
Document No.: M-202744-01-1 
Guideline(s): SETAC: Part 1, 1.1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.2.1.1/06; äcüL-k)zcI. C,; 2001; M-205918-01-1 
Title: Kinetic evaluation of the aerobic soil metabolism of AE F075032 in different soils 

using TopFit 2.0 Code: AE F075032, AE F101630, AE F128870 
Report No.: C014079 
Document No.: M-205918-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
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Report: KCA 7.1.2.1.1/07; jL:t. ,R ,>; 1991; M-130584-01-1 
Title: Hoe 075032-14-C Kinetics and metabolism in loamy sand LS 2.2 under aerobic 

conditions at 10 C and at an application rate of 0.06 mg kg-1 
Report No.: A46546 
Document No.: M-130584-01-1 
Guideline(s): USEPA (=EPA): § 162-1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.2.1.1/08; Fbzc.ez)! イ,; 2004; M-249303-01-1 
Title: Statement on kinetic (re-)evaluation of the soil degradation data under special 

consideration of AE 1569309 Statement on request of RMS Austria Code: AE 
F075032 AE 1569309 

Report No.: C047853 
Document No.: M-249303-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
 
Report: KCA 7.1.2.1.1/09; ?z!z(F・ a. X,; +eaä:.§H5vヂ F,; 2006; M-271969-01-1 
Title: Kinetic evaluation of laboratory soil degradation studies with amidosulfuron and its 

metabolite AE 1569309 to determine input parameters for model calculations 
Report No.: MEF-06/126 
Document No.: M-271969-01-1 
Guideline(s): not specified 
Guideline deviation(s): not specified 
GLP/GEP: no 
 
Report: KCA 7.1.2.1.1/10; ??.+6z`ä( ヌ,; れlozx5i?J. R,; 2007; M-283756-01-1 
Title: Kinetic evaluation of a laboratory soil degradation study  with amidosulfuron and its 

metabolites "C" and "D"  to determine input parameters for model calculations 
Report No.: MEF-07/042 
Document No.: M-283756-01-1 
Guideline(s): not applicable 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
Studies submitted and evaluated in the course of the post-Annex I procedure for amidosulfuron: 
 
Report: KCA 7.1.2.1.1/11; a5み4a. ,K; 2010; M-366012-01-1 
Title: [Pyrimidyl-2-14C]AE F075032 (amidosulfuron): Aerobic soil 

metabolism/degradation - Repeat of study "Hoe 075032-14-C; Kinetics and 
metabolism in soil under aerobic conditions at an application rate of 0.06 mg kg-1 
(part I)" (Doc no. M88017) by ゕ,<, Z:ij (1989) as an attempt of clarification of 
component "D" 

Report No.: MEF-09/687 
Document No.: M-366012-01-1 
Guideline(s): OECD 307; EU 95/36/EC amending 91/414/EEC; US EPA, Subdivision N, Section 

162-1 
Guideline deviation(s): not applicable 
GLP/GEP: yes 
 
This experimental study was provided as part of the confirmatory data submission, and is found 
summarised and evaluated in the “Addendum to Monograph prepared in the context of post Annex I 
procedure (new Annex II data)”, Dec. 2010, rev. 1 Feb. 2011. Upon request by the RMS the study is 
re-submitted for approval renewal as formally “new information”, and summary and discussion is 
available in the present document MCA above, please refer to point KCA 7.1.1.1/09. 
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Report: KCA 7.1.2.1.1/12; ゜ .れz§ä H,; <i/c・ ä. F,; 2011; M-400350-01-1 
Title: Amidosulfuron - Supplement to the study MEF-09/687 - [pyrimidyl-2-14C]AE 

F075032 (Amidosulfuron): Aerobic soil metabolism/degradation 
Report No.: MEF-11/032 
Document No.: M-400350-01-1 
Guideline(s): not specified 
Guideline deviation(s): not specified 
GLP/GEP: no 
 
This supplemental discussion to the data of study KCA 7.1.1.1/09 was generated as part of the 
confirmatory data submission, and is found summarised and evaluated in the “Addendum to 
Monograph prepared in the context of post Annex I procedure (new Annex II data”, Dec. 2010, rev. 1 
Feb. 2011. Upon request by the RMS the study is re-submitted for approval renewal as formally “new 
information”, and summary and discussion is available in the present document MCA under point 
KCA 7.1.1.1/10. 
 
Report: KCA 7.1.2.1.1/13; +?龾ョ/j/. W,; 2010; M-360784-03-1 
Title: Kinetic evaluation of laboratory aerobic soil degradation 

of amidosulfuron and its metabolites in four soils 
Report No.: MEF-09/696 
Document No.: M-360784-03-1 
Guideline(s): not applicable 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
This modelling report was provided as part of the confirmatory data submission, and is found 
summarised and evaluated in the “Addendum to Monograph prepared in the context of post Annex I 
procedure (new Annex II data”, Dec. 2010, rev. 1 Feb. 2011. 
 
In context of the present application for approval renewal, this evaluation is superseded by a new 
evaluation KCA 7.1.2.1.1/18 which was made to implement additional data and to update for latest 
guidance document recommendations. Therefore, no summary and discussion is included here. 
 
Report: KCA 7.1.2.1.1/14; 2ケtli.=e W,; 2009; M-360772-01-1 
Title: Kinetic evaluation of laboratory aerobic soil degradation of amidosulfuron and its 

metabolites different soils 
Report No.: MEF-09/712 
Document No.: M-360772-01-1 
Guideline(s): not applicable 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
This modelling report was provided as part of the confirmatory data submission, and is found 
summarised and evaluated in the “Addendum to Monograph prepared in the context of post Annex I 
procedure (new Annex II data”, Dec. 2010, rev. 1 Feb. 2011. 
 
In context of the present application for approval renewal, this evaluation is superseded by a new 
evaluation KCA 7.1.2.1.1/18 that was made to implement additional data and to update for latest 
guidance document recommendations. Therefore, no summary and discussion is included here. 
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Report: KCA 7.1.2.1.1/15; ダ!0$ä. E,; 2010; M-387660-01-1 
Title: Amendment to the Kinetic evaluation of laboratory aerobic soil degradation of 

amidosulfuron and its metabolites 
Report No.: MEF-10/540 
Document No.: M-387660-01-1 
Guideline(s): not applicable 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
This modelling report was provided as part of the confirmatory data submission, and is found 
summarised and evaluated in the “Addendum to Monograph prepared in the context of post Annex I 
procedure (new Annex II data”, Dec. 2010, rev. 1 Feb. 2011. 
 
In context of the present application for approval renewal, this evaluation is superseded by a  new 
evaluation KCA 7.1.2.1.1/18 that was made to implement additional data and to update for latest 
guidance document recommendations. Therefore, no summary and discussion is included here. 
 
New studies (non EU-evaluated) submitted in context of Annex I approval renewal: 
 
Report: KCA 7.1.2.1.1/16; t:.Ej B, +,; 1991; M-130546-01-1 
Title: Kinetics and metabolism in sandy clay loam SCL(E) under aerobic  conditions at an 

application rate of 0.06 mg kg-1 Hoe 075032-14C 
Report No.: A46507 
Document No.: M-130546-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Experimental study, summarised and discussed before under point KCA 7.1.1.1/11 of this document. 
Data of this study has been considered in the overall pathway kinetic evaluation KCA 7.1.2.1.1/18. 
 
Assuming first order kinetics the DT50 value of amidosulfuron under aerobic conditions was 95 days 
and the corresponding DT90 was 314 days. 
 
Degradation kinetics of amidosulfuron in soil E under aerobic conditions  

 DT50 DT90 Rate constant k Regression factor r 
Soil [days] [days] [days -1]  

E (SCL) 95 314 -0.0073 -0.994 
 

***** 
 
Report: KCA 7.1.2.1.1/17; Lj/j. ,ゕ <,; 1991; M-130585-01-1 
Title: Kinetics and metabolism in silt loam SL under aerobic conditions  at an application 

rate of 0.06 mg kg-1 Hoe 075032-14C 
Report No.: A46547 
Document No.: M-130585-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Experimental study, summarised and discussed before under point KCA 7.1.1.1/12 of this document. 
 
Assuming first order kinetics the DT50 value of amidosulfuron under aerobic conditions was 45 days 
and the corresponding DT90 was 150 days. 
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Degradation kinetics of amidosulfuron in soil SL under aerobic conditions  

 DT50 DT90 Rate constant k Regression factor r 
Soil [days] [days] [days -1]  
SL 45 150 -0.0153 -0-996 

 
 
According to the OECD 307 guidance, soils used in degradation studies should be covering a range of 
relevant agricultural soils (as an example sandy loam, silty loam, loam or loamy sand are mentioned). 
For the organic matter, OECD 307 recommends to use soils with an OC content between 0.5 and 
2.5%. As both the taxonomic class (clay soil) and properties (20 % organic matter, equivalent to 34% 
organic carbon) of the test soil used in this study considerably deviate from those recommended by the 
guidance, the data from this study was excluded from the overall pathway kinetic evaluation KCA 
7.1.2.1.1/18 to derive kinetic information for modelling purposes. 
 
Data of this study has been considered in the overall pathway kinetic evaluation KCA 7.1.2.1.1/18. 
 

***** 
 
Report: KCA 7.1.2.1.1/18; ゕ20.ia3xe イ,; 2016; M-553089-01-1 
Title: Amidosulfuron (AMS) and metabolites - Kinetic evaluation of degradation in soil 

under aerobic laboratory conditions 
Report No.: EnSa-16-0100 
Document No.: M-553089-01-1 
Guideline(s): none 
Guideline deviation(s): none 
GLP/GEP: no 
 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation studies M-122934-01-1, M-
130544-01-1, M-202744-01-1, M-138644-01-1, M-138645-01-1 (Baseline Dossier, KCA 7.1.1.1/01, 
KCA 7.1.1.1/02, KCA 7.1.1.1/04, KCA 7.1.2.1.1/03 and KCA 7.1.2.1.2/04), M-366012-01-1 and M-
130546-01-1, (Supplemental Dossier, KCA 7.1.1.1/09 and KCA 7.1.1.1/11) was performed with the 
software KinGUI 2.1 according to FOCUS kinetics (2014) to derive half-lives for amidosulfuron and 
its degradation products amidosulfuron-desmethyl (AE F101630), amidosulfuron-desmethyl-
chloropyrimidine (BCS-CO41838), amidosulfuron-guanidine (BCS-CO41839), amidosulfuron-biuret 
(BCS-CQ51287) and amidosulfuron-ADMP (AE F092944), which are suitable for environmental risk 
assessments (trigger endpoints) and modelling.  
 
Only the results for amidosulfuron are described here. The results for the degradation products are 
reported in section CA 7.1.2.1.2 (KCA 7.1.2.1.2/12) of this document. 
 
Single first order was the most appropriate kinetic model to describe the degradation process in all 
studied soils.  
 
The DT50 values (trigger endpoints) for amidosulfuron range from 2.26 to 97.6 days, with a geometric 
mean of 18.0 days. The normalised (20 °C, pF2) modelling endpoints range from 2.26 to 68.0 days 
with a geometric mean of 14.4 days. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation studies .Lj:t ャ, S,; 1989; M-122934-01-1, Et.li ,B 
S,; 1991; M-130544-01-1, (qwn. C,; 2001; M-202744-01-1, ÜlazlJiäjo&(. Y,; 1993; M-138644-01-1, 
A:bä゗?/J/).tz Ö,; 1993; M-138645-01-1 (Baseline Dossier, KCA 7.1.1.1/01, KCA 7.1.1.1/02, KCA 
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7.1.1.1/04, KCA 7.1.2.1.1/03 and KCA 7.1.2.1.2/04), く .ねz゜ z O,; 2010; M-366012-01-1 and .Ljti B, 
S,; 1991; M-130546-01-1, (Supplemental Dossier, KCA 7.1.1.1/09 and KCA 7.1.1.1/11) were used. In 
these studies, the degradation of amidosulfuron was studied in various soils covering different soil 
types under aerobic conditions in the dark in the laboratory for up to 120 days at 20 °C, and test 
concentrations of 45 to 68 g a.s./ha. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006, 2014) using the software 
KinGUI 2.1 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. Time zero 
values of parent/applied substances were set to sum of all measured residues/material balance. 
Consequently, time zero values of respective metabolites were set to zero. Free fitting the initial 
amount of the parent and fixing the initial amount to 0 for metabolites was used.  
 
The selection of the most appropriate kinetic model was based on a detailed statistical analysis 
including visual assessment, χ2 statistics, randomness of residuals, and t-test significance following the 
FOCUS guidance (2006, 2014). 
 
The modelling DT50 values were corrected to pF2 and an ambient temperature of 20°C. 
 

II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for the degradation of amidosulfuron 
in all soils. Table CA 7.1.2.1.1- 3 summarises the results of the kinetic analysis. 
 
Table CA 7.1.2.1.1- 3: Kinetic parameters for the degradation of amidosulfuron in soils under aerobic 

conditions for trigger and modelling purpose according to FOCUS  

Study Soil type 
(name) pH Kinetic 

Model 1 
DT50 

[days] 
DT90 

[days] 

DT50  
20 °C 

pF2/10kPa 
[days] 

ɛ-error 
[%] 

t-test 
 

Visual 
Assessment 2 

KCA 7.1.1.1/01 Sandy loam 
(SL V) 

5.5 3 SFO 21.0 69.9 19.1 6.16 <0.001 + 

KCA 7.1.2.1.1/01 Loamy Sand 
(S 2.1) 

5.9 3 SFO 31.0 103 21.7 4.77 <0.001 + 

M-122934-01-1 Loamy Sand 
(LS 2.2) 

5.0 3 SFO 2.26 7.50 2.26 2.51 <0.001 + 

 Silt loam (SL 
2) 

5.6 3 SFO 21.8 72.5 17.0 7.69 <0.001 + 

KCA 7.1.1.1/02  
KCA 7.1.2.1.1/02 
M-130544-01-1 

Clay loam 
(SCL F) 

7.4 4 SFO 19.3 64.1 13.8 6.76 <0.001 + 

KCA 7.1.1.1/11 
KCA 7.1.2.1.1/16 
M-130546-01-1 

Loam (SCL 
E) 

7.4 4 SFO 97.6 324 68.0 1.73 <0.001 + 

KCA 7.1.2.1.1/03 
M-138644-01-1 

Sandy loam 
(SL V II) 

5.8 3 SFO 24.5 81.5 20.2 3.29 <0.001 + 

KCA 7.1.2.1.2/04 Loam (LEA 
I) 

7.2 3 SFO 16.6 55.3 12.7 2.95 <0.001 + 

M-138645-01-1 Silt loam 
(LEA II) 

6.2 3 SFO 19.4 64.3 12.6 10.3 <0.001 + 

KCA 7.1.1.1/04 
KCA 7.1.2.1.1/05 
M-202744-01-1 

Sandy loam 
(LS) 

6.0 3 SFO 9.52 31.6 7.10 6.96 <0.001 + 
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KCA 7.1.1.1/09 Sandy loam 

(V) 
5.8 3 SFO 24.1 80.1 20.3 2.58 <0.001 + 

KCA 7.1.2.1.1/11 Sand (L1) 6.1 3 SFO 22.1 73.3 22.1 2.60 <0.001 + 
M-366012-01-1 Sand (L2) 5.6 3 SFO 5.70 18.9 5.70 15.6 <0.001 + 

 Silt loam 
(Leland) 

5.7 3 SFO 26.4 87.8 19.1 3.00 <0.001 + 

Geometric mean 18.0 59.6 14.4  
1 SFO: single first order 

2 visual assessment: + = good 

3 Measured in CaCl2 

4 Medium for the measurement of soil pH not stated 

 
 

III.  CONCLUSIONS 
 
The DT50 values (trigger) for amidosulfuron range from 2.26 to 97.6 days, with a geometric mean of 
18.0 days. The normalised (20°C, pF2) modelling endpoints range from 2.26 to 68.0 days with a 
geometric mean of 14.4 days. 
 

***** 
 
Note: for a statistical evaluation on pH-dependence of soil half-life please refer to KCA 7.1.2.1.2 /03; 
there is no significant correlation. 
 
 

CA 7.1.2.1.2  Aerobic degradation of metabolites, breakdown and reaction products 
An overall summary of the laboratory degradation rates of amidosulfuron including its degradation 
products relevant for assessment in soil was already provided in section CA 7.1.2.1.1, the same 
experimental and modelling studies apply for the present chapter. An updated overall kinetic 
evaluation covering both parent and metabolite was presented under point KCA 7.1.2.1.1. 
 
 
Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
Studies submitted and evaluated in the course of the post-Annex I procedure for amidosulfuron: 
New studies submitted for Annex I approval renewal: 
 
same as listed for point CA 7.1.2.1.1 above. 
 

***** 
 
One additional experimental study under data point CA 7.1.2.1.2 is provided in the context of 
application for approval renewal, to derive soil half-live information for component Amidosulfuron-
ADHP (AE F094206) as is required by Commission Regulation (EU) 283/2013 for degradates 
exceeding groundwater trigger concentration in lysimeter leachate. In this experiment, radiolabelled 
Amidosulfuron-ADHP was dosed directly to the test soils.    
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Report: KCA 7.1.2.1.2/11; nz.Üeaf ね,; 2016; M-551583-01-1 
Title: 2-Amino-4,6-dihydroxy-[2-14C]pyrimidine - Aerobic degradation in four soils 
Report No.: S14-00506 
Document No.: M-551583-01-1 
Guideline(s): OECD Test Guideline No. 307 

Commission Regulation (EU) No 283/2013 in accordance with Regulation 
(EC) No 1107/2009 
US EPA OCSPP Test Guideline No. 835.4100 / 835.4200 

Guideline deviation(s): none 
GLP/GEP: yes 
 
Executive Summary 
The rate of degradation of [pyrimidine-2-14C]amidosulfuron-ADHP (AE F094206) was studied in four 
soils under aerobic conditions in the dark in the laboratory for 60 days at 20 ± 2 °C and 55 ± 5% of the 
maximum water holding capacity. 
 
Soil Source Texture  

(USDA) 
pH 1 OC  

[%] 
Laacher Hof AXX (AX) Monheim am Rhein, Germany Loamy sand 5.4 1.8 
Dollendorf II (DD) Blankenheim, Germany Clay loam 7.3 5.2 
Hoefchen am Hohenseh 4a (HaH) Burscheid, Germany Silt loam 6.0 2.4 
Laacher Hof Wurmwiese (WW) Monheim am Rhein, Germany Sandy loam 5.1 2.1 
1 pH value was derived from aqueous 0.01 M CaCl2 suspension 

 
A nominal study application rate of 35.56 μg test item/50 g soil dry weight was applied.  
 
Mean material balances were in the range from 90.6 to 102.2% AR (for soil AX), 91.5 to 104.6% AR 
(for soil DD), 90.5 to 101.2% AR (for soil HaH) and 92.7 to 103.4% AR (for soil WW). 
 
The maximum amount of carbon dioxide was 21.2, 18.9, 22.9 and 23.3% AR at study end (DAT-60) 
in soil AX, DD, HaH and WW, respectively. Formation of volatile organic compounds (VOC) was 
insignificant as demonstrated by values of < 0.1% AR (< LOD) at all sampling intervals for all soils. 
 
Extractable residues decreased from DAT-0 to DAT-60 from 99.1 to 22.6% AR in soil AX, from 91.9 
to 7.5% AR in soil DD, from 96.6 to 15.7% AR in soil HaH and from 96.7 to 19.4% AR in soil WW. 
The amount of the test item in the soil extracts decreased from 98.8, 90.9, 92.4 and 93.6% of applied 
amount at study start (DAT-0) to 12.8, 6.2, 10.6 and 14.1% of applied amount at study end (DAT-60) 
in soils AX, DD, HaH and WW, respectively. 
 
Non-extractable residues (NER) increased from DAT-0 to DAT-60 from 3.1 to 50.0% in soil AX, 
from 8.5 to 78.2% AR in soil DD, from 4.1 to 61.7% AR in soil HaH and from 3.0 to 60.7% AR in 
soil WW. 
 
The experimental data could be best described by a first order multi compartment (FOMC) kinetic 
model for soil AX, DD and HaH and by double first order in parallel (DFOP) for soil WW. The DT50 
values of amidosulfuron-ADHP under aerobic conditions were 0.13, 0.01, 0.06 and 0.06 days in soil 
AX, DD, HaH and WW, respectively. It is concluded that amidosulfuron-ADHP has no potential for 
accumulation in the soil environment. 
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I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
 
[pyrimidine-2-14C]amidosulfuron-ADHP 
Code: 2015-002025 
Specific Activity: 4.684 MBq/mg 
Radiochemical Purity: 98.78% 
Chemical Purity: 96.63% 

 
2.  Test Soil 
The study was carried out using four different soils (see Table CA 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. 
 
Table CA 7.1.2.1.2- 1:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation Laacher Hof 
AXX Dollendorf II Hoefchen Am 

Hohenseh 4a 
Laacher Hof 
Wurmwiese 

Geographic Location     
City Monheim Blankenheim Burscheid Monheim 

State North Rhine-
Westphalia 

North Rhine-
Westphalia 

North Rhine-
Westphalia 

North Rhine-
Westphalia 

Country Germany Germany Germany Germany 

GPS Coordinates N 51° 04.645’ 
E 006° 53.53’ 

N 050° 22.785’ 
E 006° 42.790‘ 

N 51° 04.013’ 
E 007° 06.305’ 

N 51° 04.857‘ 
E 006° 55.251‘ 

Textural Class (USDA) Loamy sand Clay loam Silt loam Sandy loam 
Sand [50 µm – 2 mm] 25% 33% 25% 55% 
Silt [2 µm – 50 µm] 62% 38% 62% 32% 
Clay [< 2 µm] 13% 29% 13% 13% 

pH (soil/0.01 M CaCl2 1/2) 5.4 7.3 6.0 5.1 
pH (soil/water 1/1) 5.7 7.4 6.3 5.4 
pH (saturated paste) 5.7 7.4 6.3 5.4 
pH (soil/1 N KCl 1/1) 5.2 7.0 5.7 4.8 
Organic Carbon 1.8% 5.2% 2.4% 2.1% 
Organic Matter 1 3.1% 9.0% 4.1% 3.6% 
Cation Exchange Capacity [meq/100 g] 7.9 20.7 11.1 10.0 
Water Holding Capacity     

maximum [g H2O ad 100 g soil DW] 49.82 77.62 58.49 58.03 
at 0.1 bar (pF 2.0) 15.0% 34.7% 35.3% 23.0% 

Bulk Density (disturbed) [g/cm3] 1.19 1.15 1.02 1.25 
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Parameter Results / Units 

Soil Designation Laacher Hof 
AXX Dollendorf II Hoefchen Am 

Hohenseh 4a 
Laacher Hof 
Wurmwiese 

Microbial Biomass [mg microbial carbon per 
kg soil DW] 2     

Start (BIO-) 3 214.3/251.8  379.2/328.6   304.0/349.7  211.0/192.5   
Middle (BIO- / BIO+) 176.3/146.8 362.2/365.1 227.7/311.6 134.2/134.8 
End (BIO- / BIO+) 108.5/112.0 327.0/243.1 194.9/146.5 97.3/95.5 

DW: dry weight 

USDA: United States Department of Agriculture 

1 % organic matter = % organic carbon x 1.724 

2 BIO- samples were left untreated, BIO+ samples were applied with solvent of application solution (155 µL H2O (+1% 
NH3)). 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in soil under aerobic conditions consisted of Erlenmeyer glass 
flasks (e.g. 300 mL). Each flask was fitted with a trap attachment (permeable for oxygen) containing 
soda lime for absorption of carbon dioxide and a PU plug for adsorption of volatile organic 
compounds (VOC). 
 
For preparation of the test systems, 50 g dry weight equivalents of the sieved soils were weighed into 
each test vessel. 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 test vessels were then 
fitted with trap attachments and equilibrated to study conditions. 
 
The nominal study application rate (SAR) was 35.56 µg per 50 g soil dry weight. The test item was 
applied dropwise onto the soil surface of the respective test systems in 155 µL H2O (+1% NH3). After 
application, the test vessels (except DAT-0 samples) were fitted with trap attachments. 
 
The test systems were incubated in the dark for 60 days at 21.3 °C and a soil moisture of 
55 ± 5%% MWHC in a climatic chamber. 
 
2.  Sampling 
Eight sampling intervals were distributed over the entire incubation period of 60 days. Duplicate 
samples were processed and analysed 0, 0.04, 0.16, 1, 3, 7, 14 and 60 days after treatment (DAT). 
Microbial soil biomass was determined at start, middle and end of the study. 
 
3.  Analytical Procedures 
Carbon dioxide absorbed by soda lime was liberated with 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 acetone to desorb VOC. The 
radioactivity content was determined by LSC. 
 
At each sampling interval the entire soil of each test system was extracted two times at ambient 
temperature using a mechanical shaker and H2O (+1% NH3) followed by an extraction using a 
microwave and H2O (+1% NH3) at 70 °C followed by an ambient extraction with acetone. After each 
extraction step, extract and soil were separated by centrifugation and decantation. The volume of each 
extract was determined and the first and second ambient extract and the microwave soil extract were 
combined and the volume of this total extract was determined. The radioactivity content of these 
extracts was determined by LSC. 
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The exhaustive extracted soils were air-dried, homogenized and non-extractable residues were 
determined by combustion/LSC. 
 
For quantification, an off-line HPLC fraction collection followed by counting of collected fractions in 
LUMA plates was used. 
 
The degradation kinetics of amidosulfuron was determined according to FOCUS kinetics (2006) 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 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.  RESULT AND DISCUSSION 
 
Results indicated that the anticipated standardized conditions were maintained over the duration of the 
laboratory study. The results showed that the selected soil was viable. 
 
A. DATA 
 
Table CA 7.1.2.1.2- 2: Degradation of amidosulfuron-ADHP (AE F094206) in soil AX under aerobic 

conditions (values expressed as % AR) 
Compound Replicate DAT 

 No. 0 0.04 0.16 1 3 7 14 60 

a.-ADHP 
A 98.8 53.0 51.4 21.7 38.7 24.0 29.7 n.a. 
B n.a. 66.0 52.7 21.8 40.3 27.7 26.3 13.5 

Mean 98.8 59.5 52.0 21.7 39.5 25.8 28.0 13.5 
Sum of 

Unid./Diff. 
Residues 

A 1.5 11.1 4.9 14.3 5.2 9.3 6.6 n.a. 
B n.a. 7.0 4.9 12.0 4.9 7.3 7.1 8.7 

Mean 1.5 9.0 4.9 13.1 5.1 8.1 6.8 4.2 
Total Extractable 

Residues 1 

A 100.4 64.1 56.3 36.0 43.9 33.2 36.3 23.0 
B 97.7 72.9 58.2 33.7 45.2 34.9 33.5 22.1 

Mean 99.1 68.5 57.2 34.8 44.5 34.1 34.9 22.6 

Carbon Dioxide 2 
A n.a. 0.1 0.5 4.7 8.3 13.0 12.9 23.2 
B n.a. 0.0 0.6 5.7 8.5 11.2 16.6 19.1 

Mean n.a. 0.0 0.5 5.2 8.4 12.1 14.7 21.2 

VOC 2 
A n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Non-Extractable 
Residues 2 

A 2.9 29.2 34.0 60.1 45.6 55.6 41.6 50.1 
B 3.3 18.2 39.3 54.8 40.3 55.6 40.5 50.0 

Mean 3.1 23.7 36.7 57.4 42.9 55.6 41.0 50.0 

Total Recovery 1 
A 103.4 93.3 90.8 100.7 97.8 101.9 90.8 96.2 
B 101.0 91.2 98.0 94.2 93.9 101.7 90.5 91.2 

Mean 102.2 92.2 94.4 97.5 95.8 101.8 90.6 93.7 
n.a.: not analysed, DAT: day after treatment 
1 Difference to Material Balance values due to rounding errors as well as clean up and chromatographic losses. 
2 Values taken from Material Balance. 
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Table CA 7.1.2.1.2- 3: Degradation of amidosulfuron-ADHP (AE F094206) in soil DD under aerobic 

conditions (values expressed as % AR) 
Compound Replicate DAT 

 No. 0 0.04 0.16 1 3 7 14 60 

a.-ADHP 
A 90.9 27.5 23.8 10.4 10.6 6.3 6.3 6.5 
B n.a. 39.1 23.8 13.1 13.3 5.4 5.5 5.8 

Mean 90.9 33.3 23.8 11.8 12.0 0.6 5.9 6.2 
Sum of 

Unid./Diff. 
Residues 

A 1.2 3.9 6.6 7.9 5.6 4.4 1.1 2.8 
B n.a. 4.6 7.5 3.0 2.3 3.7 2.4 0.0 

Mean 1.2 4.3 7.1 5.4 3.9 4.0 1.8 1.4 
Total Extractable 

Residues 1 

A 92.1 31.4 30.4 18.3 16.2 10.7 7.5 9.3 
B 91.8 43.7 31.4 16.0 15.6 9.6 7.9 5.8 

Mean 91.9 37.6 30.9 17.2 15.9 10.2 7.7 7.5 

Carbon Dioxide 2 
A n.a. 0.0 0.3 3.4 6.3 21.5 20.9 22.2 
B n.a. 0.0 0.0 3.9 6.7 13.3 14.8 15.5 

Mean n.a. 0.0 0.2 3.6 6.5 17.4 17.9 18.9 

VOC 2 
A n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Non-Extractable 
Residues 2 

A 8.1 65.5 64.1 70.0 80.1 65.3 71.2 76.2 
B 8.9 50.4 64.5 71.5 75.2 81.4 66.7 80.3 

Mean 8.5 58.0 64.3 70.7 77.7 73.3 69.0 78.2 

Total Recovery 1 
A 100.1 97.0 94.8 91.7 102.6 97.4 99.6 107.6 
B 100.7 94.1 95.9 91.4 97.6 104.4 89.4 101.6 

Mean 100.4 95.6 95.4 91.5 100.1 100.9 94.5 104.6 
n.a.: not analysed, DAT: day after treatment 
1 Difference to Material Balance values due to rounding errors as well as clean up and chromatographic losses. 
2 Values taken from Material Balance. 
 
Table CA 7.1.2.1.2- 4: Degradation of amidosulfuron-ADHP (AE F094206) in soil HaH under aerobic 

conditions (values expressed as % AR) 
Compound Replicate DAT 

 No. 0 0.04 0.16 1 3 7 14 60 

a.-ADHP 
A 92.4 52.9 35.2 15.4 30.0 11.3 10.5 11.1 
B n.a. 52.0 31.5 15.3 27.4 11.7 14.1 10.1 

Mean 92.4 52.5 33.4 15.3 28.7 11.5 12.3 10.6 
Sum of 

Unid./Diff. 
Residues 

A 3.4 8.7 9.6 6.2 4.8 4.1 5.8 4.5 
B n.a. 8.8 13.2 6.1 4.6 4.1 3.8 5.8 

Mean 3.4 8.7 11.4 6.2 4.7 4.1 4.8 5.1 
Total Extractable 

Residues 1 

A 95.8 61.6 44.8 21.6 34.8 15.4 16.3 15.6 
B 97.4 60.8 44.6 21.4 31.9 15.8 17.8 15.9 

Mean 96.6 61.2 44.7 21.5 33.4 15.6 17.1 15.7 

Carbon Dioxide 2 
A n.a. 0.0 0.2 4.4 6.4 18.5 20.5 22.2 
B n.a. 0.0 0.1 5.1 6.8 16.7 19.0 23.5 

Mean n.a. 0.0 0.1 4.7 6.6 17.6 19.8 22.9 

VOC 2 
A n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Non-Extractable 
Residues 2 

A 4.1 37.3 46.7 64.5 55.9 62.7 65.3 61.9 
B 4.0 34.3 45.2 64.0 54.8 63.3 63.3 61.5 

Mean 4.1 35.8 46.0 64.2 55.4 63.0 64.3 61.7 

Total Recovery 1 
A 99.9 98.9 91.8 90.4 97.2 96.6 102.2 99.7 
B 101.4 95.1 89.9 90.5 93.5 95.8 100.1 101.0 

Mean 100.6 97.0 90.8 90.5 95.3 96.2 101.2 100.3 
n.a.: not analysed, DAT: day after treatment 
1 Difference to Material Balance values due to rounding errors as well as clean up and chromatographic losses. 
2 Values taken from Material Balance. 
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Table CA 7.1.2.1.2- 5: Degradation of amidosulfuron-ADHP (AE F094206) in soil WW under aerobic 

conditions (values expressed as % AR) 
Compound Replicate DAT 

 No. 0 0.04 0.16 1 3 7 14 60 

a.-ADHP 
A 93.6 58.2 26.6 11.1 34.9 17.0 20.4 14.3 
B n.a. 52.0 37.2 10.9 39.3 18.3 23.1 13.9 

Mean 93.6 55.1 31.9 11.0 37.1 17.7 21.8 14.1 
Sum of 

Unid./Diff. 
Residues 

A 3.4 10.1 30.4 10.7 7.6 8.1 10.9 4.1 
B n.a. 8.7 22.0 16.1 9.6 7.3 7.7 6.6 

Mean 3.4 9.4 26.2 13.4 8.6 7.7 9.3 5.3 
Total Extractable 

Residues 1 

A 97.0 68.2 57.0 21.8 42.6 25.1 31.4 18.3 
B 96.5 60.7 59.2 27.0 48.9 25.6 30.8 20.4 

Mean 96.7 64.5 58.1 24.4 45.7 25.4 31.1 19.4 

Carbon Dioxide 2 
A n.a. 0.0 0.1 2.8 7.5 16.7 15.8 22.4 
B n.a. 0.0 0.2 3.7 8.1 10.2 16.0 24.3 

Mean n.a. 0.0 0.1 3.2 7.8 13.4 15.9 23.3 

VOC 2 
A n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean n.a. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Non-Extractable 
Residues 2 

A 3.2 24.8 32.4 69.9 46.9 50.8 49.9 61.1 
B 2.8 37.8 36.5 62.3 35.8 61.9 48.0 60.4 

Mean 3.0 31.3 34.5 66.1 41.4 56.4 48.9 60.7 

Total Recovery 1 
A 100.2 93.1 89.5 94.5 97.0 92.6 97.1 101.8 
B 99.3 98.5 96.0 93.0 92.7 97.7 94.8 105.1 

Mean 99.8 95.8 92.7 93.8 94.8 95.2 95.9 103.4 
n.a.: not analysed, DAT: day after treatment 
1 Difference to Material Balance values due to rounding errors as well as clean up and chromatographic losses. 
2 Values taken from Material Balance. 
 
B. MATERIAL BALANCE 
Mean material balances were in a range from 90.6 to 102.2% AR (for soil AX), 91.5 to 104.6% AR 
(for soil DD), 90.5 to 101.2% AR (for soil HaH) and 92.7 to 103.4% AR (for soil WW). 
 
C. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES 
Extractable residues decreased from DAT-0 to DAT-60 from 99.1 to 22.6% AR in soil AX, from 91.9 
to 7.5% AR in soil DD, from 96.6 to 15.7% AR in soil HaH and from 96.7 to 19.4% AR in soil WW. 
 
Non-extractable residues (NER) increased from DAT-0 to DAT-60 from 3.1 to 50.0% AR in soil AX, 
from 8.5 to 78.2% AR in soil DD, from 4.1 to 61.7% AR in soil HaH and from 3.0 to 60.7% AR in 
soil WW. 
 
D. VOLATILES 
The maximum amount of carbon dioxide was 21.2, 18.9, 22.9 and 23.3% AR at study end (DAT-60) 
in soil AX, DD, HaH and WW, respectively. Formation of volatile organic compounds (VOC) was 
insignificant as demonstrated by values of < 0.1% AR (< LOD) AR at all sampling intervals for all 
soils. 
 
E. DEGRADATION OF PARENT COMPOUND 
The amount of amidosulfuron-ADHP in the soil extracts decreased from DAT-0 to DAT-60 from 98.8 
to 13.5% of applied amount in soil AX, from 90.9 to 6.2% of applied amount in soil DD, from 92.4 to 
10.6% of applied amount in soil HaH and from 93.6 to 14.1% of applied amount in soil WW. 
 
Because this is a rate study, no degradation products were identified. 
 
The degradation of amidosulfuron-ADHP (AE F094206) followed first order in multi compartment 
(FOMC) kinetics in soils AX, DD and HaH and double first order in parallel (DFOP) kinetics in soil 
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WW, based on lowest chi2 error values and visual assessments of fits. Table CA 7.1.2.1.2- 6 
summarizes the best-fit results of the DT50 and DT90 calculations. 
 
Table CA 7.1.2.1.2- 6: Best-fit degradation kinetics of amidosulfuron-ADHP (AE F094206) 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 

Laacher Hof AXX FOMC 0.13 > 1000 13.42 o 
Dollendorf II FOMC 0.01 4.1 5.07 + 

Hoefchen am Hohenseh 4a FOMC 0.06 46.6 13.52 o 
Laacher Hof Wurmwiese DFOP 0.06 111 18.40 o 

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

 
III.  CONCLUSIONS 

 
Amidosulfuron-ADHP (AE F094206) was degraded in soil under aerobic conditions in the dark in the 
laboratory with calculated best-fit half-lives ≤ 0.1 days in the tested soils. 
 

***** 
 
Report: KCA 7.1.2.1.2/12; ゕä.2izpoく  U,; 2016; M-553089-01-1 
Title: Amidosulfuron (AMS) and metabolites - Kinetic evaluation of degradation in soil 

under aerobic laboratory conditions 
Report No.: EnSa-16-0100 
Document No.: M-553089-01-1 
Guideline(s): none 
Guideline deviation(s): none 
GLP/GEP: no 
 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation studies /ti.Z ャ, S,; 1989; M-
122934-01-1, tEt:. ,B ,S; 1991; M-130544-01-1, wfü2. ,ュ; 2001; M-202744-01-1, :tく ?぀äa.ÜjJ:! ,K; 
1993; M-138644-01-1, X/cj1?゘a/J/(. Ä,; 1993; M-138645-01-1 (Baseline Dossier, KCA 7.1.1.1/01, 
KCA 7.1.1.1/02, KCA 7.1.1.1/04, KCA 7.1.2.1.1/03 and KCA 7.1.2.1.2/04), みc゛ 5.c Ä,; 2010; M-
366012-01-1 and jEl:. ゅ, S,; 1991; M-130546-01-1, (Supplemental Dossier, KCA 7.1.1.1/09 and KCA 
7.1.1.1/11) was performed with the software KinGUI 2.1 according to FOCUS kinetics (2014) to 
derive half-lives for amidosulfuron and its degradation products amidosulfuron-desmethyl 
(AE F101630), amidosulfuron-desmethyl-chloropyrimidine (BCS-CO41838), amidosulfuron-
guanidine (BCS-CO41839), amidosulfuron-biuret (BCS-CQ51287) and amidosulfuron-ADMP 
(AE F092944), which are suitable for environmental risk assessments (trigger endpoints) and 
modelling. Only the results for the degradation products a.-desmethyl, a.-desmethyl-chloropyrimidine, 
a.-guanidine, a.-biuret and a.-ADMP are described here. The results for the amidosulfuron are reported 
in section CA 7.1.2.1.1 (KCA 7.1.2.1.1/18) of this document. 
 
Single first order was the most appropriate kinetic model to describe the degradation process in all 
studied soils.  
 
The DT50 values (trigger) range from 7.22 to 23.8 days (geomean: 12.5 days) for a.-desmethyl, from 
45.2 to 168 days (geomean: 70.2 days) for a.-desmethyl-chloropyrimidine, from 334 to 697 days 
(geomean: 490 days) for a.-guanidine, from 20.4 to 68.0 days (geomean: 30.7 days) for a.-biuret and 
from 4.75 to 166 days (geomean: 22.8 days) for a.-ADMP. The normalised (20°C, pF2) modelling 
endpoints range from 5.18 to 21.7 days (geomean: 10.8 days) for a.-desmethyl, from 38.1 to 125 days 
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(geomean: 59.8 days) for a.-desmethyl-chloropyrimidine, from 334 to 520 days (geomean: 399 days) 
for a.-guanidine, from 14.8 to 57.4 days (geomean: 26.0 days) for a.-biuret and from 4.75 to 120 days 
(geomean: 19.3 days) for a.-ADMP. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation studies /i.Et ヶ, S,; 1989; M-122934-01-1, L:j.t ゅ, 
F,; 1991; M-130544-01-1, K§9!. ュ,; 2001; M-202744-01-1, jjc龿zjzQuJlf. K,; 1993; M-138644-01-1, 
M-138645-01-1 (Baseline Dossier, KCA 7.1.1.1/01, KCA 7.1.1.1/02, KCA 7.1.1.1/04, KCA 
7.1.2.1.1/03 and KCA 7.1.2.1.2/04), ねzz.゜ 6 G,; 2010; M-366012-01-1 and liLj. ,ヶ S,; 1991; M-
130546-01-1, (Supplemental Dossier, KCA 7.1.1.1/09 and KCA 7.1.1.1/11) were used. In these 
studies, the degradation of amidosulfuron was studied in various soils covering different soil types 
under aerobic conditions in the dark in the laboratory for up to 120 days at 20 °C, and test 
concentrations of 45 to 68 g a.s./ha. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006, 2014) using the software 
KinGUI 2.1 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. Time zero 
values of parent/applied substances were set to sum of all measured residues/material balance. 
Consequently, time zero values of respective metabolites were set to zero. Free fitting the initial 
amount of the parent and fixing the initial amount to 0 for metabolites was used.  
 
The selection of the most appropriate kinetic model was based on a detailed statistical analysis 
including visual assessment, χ2 statistics, randomness of residuals, and t-test significance following the 
FOCUS guidance (2006, 2014). 
 
The modelling DT50 values were corrected to pF2 and an ambient temperature of 20 °C. 
 

II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for the degradation of all degradation 
products in all soils. Table CA 7.1.2.1.2- 7 to Table CA 7.1.2.1.2- 11 summarise the results of the 
kinetic analysis. 
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Table CA 7.1.2.1.2- 7: Kinetic parameters for the degradation of amidosulfuron-desmethyl (AE F101630) 

in soils under aerobic conditions for trigger and modelling purpose according to 
FOCUS and formation fractions 

Study Soil type (name) pH Kinetic 
Model 1 

DT50 
[days] 

DT90 
[days] f.f. 

DT50  
20 °C 

pF2/10kPa 
[days] 

St. 
(χ2) 

KCA 7.1.1.1/01 Sandy loam (SL V) 5.5 2 SFO 23.8 79.0 - 4 21.7 18.0 
KCA 7.1.2.1.1/01 
M-122934-01-1 

Loamy Sand (LS 2.2) 5.0 2 SFO 14.4 47.9 0.674 14.4 9.63 

KCA 7.1.1.1/02  
KCA 7.1.2.1.1/02 
M-130544-01-1 

Clay loam (SCL F) 7.4 3 SFO 7.22 24.0 0.185 5.18 23.3 

KCA 7.1.1.1/04 
KCA 7.1.2.1.1/05 
M-202744-01-1 

Sandy loam (LS) 6.0 2 SFO 10.2 33.9 0.213 7.61 25.4 

KCA 7.1.1.1/09 Sandy loam (V) 5.8 2 SFO 9.35 31.1 0.252 7.89 13.7 
KCA 7.1.2.1.1/11 Sand (L1) 6.1 2 SFO 15.4 51.1 0.268 15.4 13.5 
M-366012-01-1 Sand (L2) 5.6 2 SFO 9.21 30.6 - 4 9.21 8.37 

 Silt loam (Leland) 5.7 2 SFO 18.1 60.0 0.151 13.1 19.7 

Geometric mean 12.5 41.6  10.8  
Arithmetic mean  0.291   
1 SFO: single first order 

2 Measured in CaCl2 

3 Medium for the measurement of soil pH not stated 

4 decline fit 

 
 
Table CA 7.1.2.1.2- 8: Kinetic parameters for the degradation of amidosulfuron-ADMP (AE F092944) in 

soils under aerobic conditions for trigger and modelling purpose according to 
FOCUS and formation fractions 

Study Soil type (name) pH 1 Kinetic 
Model 2 

DT50 
[days] 

DT90 
[days] f.f. 

DT50  
20 °C 

pF2/10kPa 
[days] 

St. 
(χ2) 

KCA 7.1.1.1/09 Sandy loam (V) 5.8 SFO 15.0 49.8 0.095 12.7 39.8 
KCA 7.1.2.1.1/11 Sand (L2) 5.6 SFO 4.75 15.8 - 3 4.75 18.9 
M-366012-01-1 Silt loam (Leland) 5.7 SFO 166 551 0.147 120 15.3 

Geometric mean 22.8 75.7  19.3  

Arithmetic mean  0.121  
1 Measured in CaCl2 

2 SFO: single first order 

3 decline fit 
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Table CA 7.1.2.1.2- 9: Kinetic parameters for the degradation of amidosulfuron-desmethyl-

chloropyrimidine (BCS-CO41838) in soils under aerobic conditions for trigger and 
modelling purpose according to FOCUS and formation fractions 

Study Soil type (name) pH Kinetic 
Model 1 

DT50 
[days] 

DT90 
[days] f.f. 

DT50  
20 °C 

pF2/10kPa 
[days] 

St. 
(χ2) 

KCA 7.1.1.1/04 
KCA 7.1.2.1.1/05 
M-202744-01-1 

Sandy loam (LS) 6.0 3 SFO 168 557 0.223 125 6.34 

KCA 7.1.1.1/09 Sandy loam (V) 5.8 3 SFO 45.2 150 0.276 38.1 5.29 
KCA 7.1.2.1.1/11 Sand (L1) 6.1 3 SFO 49.5 165 0.215 49.5 10.7 
M-366012-01-1 Sand (L2) 5.6 3 SFO 56.1 186 0.314 56.1 12.6 

 Silt loam (Leland) 5.7 3 SFO 79.8 265 0.311 57.8 3.15 

Geometric mean 70.2 223  59.8  
Arithmetic mean  0.268  
1 SFO: single first order 

2 visual assessment: + = good 

3 Measured in CaCl2 

4 Medium for the measurement of soil pH not stated 

 
Table CA 7.1.2.1.2- 10: Kinetic parameters for the degradation of amidosulfuron-guanidine (BCS-

CO41839) in soils under aerobic conditions for trigger and modelling purpose 
according to FOCUS and formation fractions 

Study Soil type (name) pH 1 Kinetic 
Model 2 

DT50 
[days] 

DT90 
[days] f.f. 

DT50  
20 °C 

pF2/10kPa 
[days] 

St. 
(χ2) 

KCA 7.1.1.1/04 
KCA 7.1.2.1.1/05 
M-202744-01-1 

Sandy loam (LS) 6.0 3 SFO 697 >1000 3 0.731 520 4.00 

KCA 7.1.1.1/09 Sand (L1) 6.1 3 SFO 334 >1000 3 0.499 334 3.51 
KCA 7.1.2.1.1/11 
M-366012-01-1 

Silt loam (Leland) 5.7 3 SFO 506 >1000 3 0.387 366 5.42 

Geometric mean 490 >1000 3  399  
Arithmetic mean  0.539  
1 Measured in CaCl2 

2 SFO: single first order 

3 worst case default 
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Table CA 7.1.2.1.2- 11: Kinetic parameters for the degradation of amidosulfuron-biuret (BCS-CQ51287) 

in soils under aerobic conditions for trigger and modelling purpose according to 
FOCUS and formation fractions 

Study Soil type (name) pH 1 Kinetic 
Model 2 

DT50 
[days] 

DT90 
[days] f.f. 

DT50  
20 °C 

pF2/10kPa 
[days] 

St. 
(χ2) 

KCA 7.1.1.1/09 Sandy loam (V) 5.8 3 SFO 68.0 226 0.187 57.4 15.7 
KCA 7.1.2.1.1/11 Sand (L1) 6.1 3 SFO 20.8 69.0 0.286 20.8 17.7 
M-366012-01-1 Silt loam (Leland) 5.7 3 SFO 20.4 67.8 0.104 14.8 12.8 

Geometric mean 30.7 102  26.0  
Arithmetic mean  0.192  
1 Measured in CaCl2 

2 SFO: single first order 

 
III.  CONCLUSIONS 

 
The DT50 values (trigger) range from 7.22 to 23.8 days (geomean: 12.5 days) for a.-desmethyl, from 
45.2 to 168 days (geomean: 70.2 days) for a.-desmethyl-chloropyrimidine, from 334 to 697 days 
(geomean: 490 days) for a.-guanidine, from 20.4 to 68.0 days (geomean: 30.7 days) for a.-biuret and 
from 4.75 to 166 days (geomean: 22.8 days) for a.-ADMP. The normalised (20°C, pF2) modelling 
endpoints range from 5.18 to 21.7 days (geomean: 10.8 days) for a.-desmethyl, from 38.1 to 125 days 
(geomean: 59.8 days) for a.-desmethyl-chloropyrimidine, from 334 to 520 days (geomean: 399 days) 
for a.-guanidine, from 14.8 to 57.4 days (geomean: 26.0 days) for a.-biuret and from 4.75 to 120 days 
(geomean: 19.3 days) for a.-ADMP. 
 
 

***** 
 
Report: KCA 7.1.2.1.2/13; C゜ $4/?ch. D,; 2016; M-555189-01-1 
Title: Evaluation of pH-dependency of soil degradation and adsorption data of 

Amidosulfuron (AMS) and its metabolites - Statement - 
Report No.: M-555189-01-1 
Document No.: M-555189-01-1 
Guideline(s): none 
Guideline deviation(s): none 
GLP/GEP: no 
 
Since amidosulfuron is known to be an ionisable compound, a statistical data evaluation was made to 
check for possible pH-dependency of soil degradation half-life, for the parent substance and all soil 
metabolites. The assessment was based on Kendall’s rank correlation test. The results of the statistical 
test were expressed as Kendall-tau value showing strength of a correlation, ranging between 0 and 1, 
and the p-value defining level of significance, with a default limit value of 0.05. 
 
The results of the statistical evaluation are presented in the following tables.  
 

 T
hi
s 
do
cu
me
nt
 i
s 
co
py
ri
gh
t 
pr
ot
ec
te
d.
  

 A
ny
 d
is
tr
ib
ut
io
n,
 r
ep
ro
du
ct
io
n 
or
 p
ub
li
ca
ti
on
 r
eq
ui
re
s 
 

 t
he
 c
on
se
nt
 o
f 
Ba
ye
r 
AG
 (
or
 i
ts
 r
es
pe
ct
iv
e 
af
fi
li
at
e)
. 
 

 A
ny
 u
se
 o
f 
th
e 
do
cu
me
nt
 o
r 
it
s 
co
nt
en
t 
fo
r 
re
gu
la
to
ry
 o
r 
 

 a
ny
 o
th
er
 c
om
me
rc
ia
l 
pu
rp
os
e 
is
 p
ro
hi
bi
te
d 
an
d 
co
ns
ti
tu
te
s 
 

 a
 v
io
la
ti
on
 o
f 
th
e 
un
de
rl
yi
ng
 l
ic
en
se
 a
gr
ee
me
nt
. 
 



Bayer – Crop Science Division Page 53 of 170 
2016-05-31 

Document MCA: Section 7 Fate and behaviour in the environment 
Amidosulfuron 
 
Table CA 7.1.2.1.2- 12: Statistical evaluation for pH dependency of  DT50: amidosulfuron 

Soil pH  
(CaCl2) 

DT50 
[days] 

SL V 5.5 19.1 
S 2.1 5.9 21.7 
LS 2.2 5.0 2.3 
SL 2 5.6 17.0 
SCL F 7.4 13.8 
SCL E 7.4 68.0 
SL V II 5.8 20.2 
LEA I 7.2 12.7 
LEA II 6.2 12.6 
LS 6.0 7.1 
V 5.8 20.3 
L1 6.1 22.1 
L2 5.6 5.7 
Leland 5.7 19.1 
Kendall’s tau  0.326 
p-value  0.123 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the DT50 and soil pH does not exist. 

 

Table CA 7.1.2.1.2- 13: Statistical evaluation for pH dependency of  DT50:  amidosulfuron-desmethyl 

Soil pH  
(CaCl2) 

DT50 
[days] 

SL V 5.5 21.7 
LS 2.2 5.0 14.4 
SCL F 7.4 5.2 
LS 6.0 7.6 
V 5.8 7.9 
L1 6.1 15.4 
L2 5.6 9.2 
Leland 5.7 13.1 
Kendall’s tau  -0.5 
p-value  0.108 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the DT50 and soil pH does not exist. 
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Table CA 7.1.2.1.2- 14: Statistical evaluation for pH dependency of  DT50: amidosulfuron-desmethyl-

chloropyrimidine 

Soil pH  
(CaCl2) 

DT50 
[days] 

LS 6.0 125 
V 5.8 38.1 
L1 6.1 49.5 
L2 5.6 56.1 
Leland 5.7 57.8 
Kendall’s tau  0 
p-value  1 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the DT50 and soil pH does not exist. 

 

Table CA 7.1.2.1.2- 15: Statistical evaluation for pH dependency of  DT50: amidosulfuron-guanidine 

Soil pH  
(CaCl2) 

DT50 
[days] 

LS 6.0 520.0 
L1 6.1 334.0 
Leland 5.7 366.0 
Kendall’s tau  -0.333 
p-value  1 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the DT50 and soil pH does not exist. 

 

Table CA 7.1.2.1.2- 16: Statistical evaluation for pH dependency of  DT50: amidosulfuron-biuret 

Soil pH  
(CaCl2) 

DT50 
[days] 

V 5.8 57.4 
L1 6.1 20.8 
Leland 5.7 14.8 
Kendall’s tau  0.333 
p-value  1 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the DT50 and soil pH does not exist. 
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Table CA 7.1.2.1.2- 17: Statistical evaluation for pH dependency of  DT50: amidosulfuron-ADMP 

Soil pH  
(CaCl2) 

DT50 
[days] 

V 5.8 12.7 
L2 5.6 4.8 
Leland 5.7 120.0 
Collombey 7.6 3.4 
Speyer 2.2 6.0 12.4 
Les Evouettes 7.3 19.6 
Nambsheim 8.0 30.8 
Pavia 5.5 173.3 
Speyer 2.2 6.7 3.6 
Vercelli 6.1 30.6 
Pappelacker 7.3 8.0 
Uffholz 6.1 11.2 
Otzberg 7.4 4.4 
Kendall’s tau  -0.338 
p-value  0.126 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the DT50 and soil pH does not exist. 

 

 

Table CA 7.1.2.1.2- 18: Statistical evaluation for pH dependency of  DT50: amidosulfuron-ADHP 

Soil pH  
(CaCl2) 

DT50 
[days] 

Laacher Hof AXXa 6.3 668.0 
Dollendorf II 7.3 14.0 
Hoefchen am Hohenseh 6.1 1.2 
Laacher Hof Wurmwiese 5.1 80.8 
Kendall’s tau  0 
p-value  1 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the DT50 and soil pH does not exist. 

 
Overall Conclusion: The statistical evaluation of the degradation data of amidosulfuron and its 
metabolites demonstrated that for none of the evaluated substances a significant correlation of DT50 to 
the soil pH exists. 
 
 

CA 7.1.2.1.3  Anaerobic degradation of the active substance 
The degradation rate of amidosulfuron in soil under anaerobic conditions in the dark in the laboratory 
was EU reviewed for Annex I inclusion, and was considered acceptable during the original EU review 
of amidosulfuron (EFSA scientific report 2007, 116, 1-86). The following study is included in the 
baseline dossier. No additional studies are submitted in the context of application for approval 
renewal. 
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Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.1.2.1.3/01; cヴäjJ?!.Vlj゛ / G,; 1992; M-137874-01-1 
Title: Hoe 075032-14C Anaerobic soil Metabolism 
Report No.: A48777 
Document No.: M-137874-01-1 
Guideline(s): USEPA (=EPA): § 162-2 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
 
Report: KCA 7.1.2.1.3/02; tyäc?Uj゗/Jj!. Q,; 2003; M-232780-01-1 
Title: Statement of Bayer CropScience, Metabolism and Environmental Fate on questions 

from the Austrian UBA regarding the submission of the dossier for amidosulfuron 
(AE F075032) 

Report No.: C042514 
Document No.: M-232780-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
 
Amidosulfuron was found to break down slowly under anaerobic conditions with a half-life of 
> 300 days in the tested soil. 
 
 

CA 7.1.2.1.4  Anaerobic degradation of metabolites, breakdown and reaction products 
No studies are submitted within this supplemental dossier for the amidosulfuron Annex I Renewal. 
 
Anaerobic conditions in soil will not prevail for extended time periods and on a full field plot scale 
under the intended use conditions of amidosulfuron. Considering the slow breakdown of 
amidosulfuron under anaerobic conditions, metabolites will not be formed to significant extent, and 
will be degraded when the soil turns back to aerobic conditions. Specific studies on anaerobic 
degradation of relevant metabolites, degradation and reaction products in soil are therefore not 
required. 
 
 

CA 7.1.2.2  Field studies 
CA 7.1.2.2.1  Soil dissipation studies 
Even though formally not triggered under Commission Regulation (EU) No 283/2013 in accordance 
with Regulation (EC) No 1107/2009, a field soil dissipation study has been conducted for 
amidosulfuron on winter wheat at three European sites. The study was performed with application 
rates of 0.03 or 0.06 kg a.s./ha in spring. The study was EU evaluated and accepted during the Annex I 
inclusion of amidosulfuron (EFSA scientific report 2007, 116, 1-86). 
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Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.1.2.2.1/01; ö7.=ョ ?` ヌ,; 1999; M-185640-01-1 
Title: Amidosulfuron water dispersible granula 750 g/kg (Code: AE F075032 00 WG75 

A109) Investigation of the dissipation of AE F075032 00 WG75 A109 in soil under 
field conditions 

Report No.: C003109 
Document No.: M-185640-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
From the data available calculations of DT50 and DT90 values were not possible. Amidosulfuron is 
very rapidly degraded in soil under field conditions. No significant downward movement occurs. 
 
The EU list of endpoints states:  
“DT50f: From the data available calculation not possible. Pending on the soil type and the 
application rate residues declined below the LOQ (< 0.002 mg/kg) after 1-3 months after application 
in the 0-20 cm soil layer. < 0.002 mg/kg in deeper soil layers. DT90f: From the data available 
calculation not possible.” 
 
No changes are proposed to these conclusions. 
 
 

CA 7.1.2.2.2  Soil accumulation studies 
As concluded from the various laboratory and field degradation experiments, there is no potential for 
an accumulation of residues of amidosulfuron and its major metabolites in soil. Field accumulation 
studies have not been performed and are not required for amidosulfuron. 
 
 

CA 7.1.3  Adsorption and desorption in soil 
CA 7.1.3.1  Adsorption and desorption 
The mobility in soil of amidosulfuron and its metabolites relevant for assessment was studied by batch 
equilibrium tests on a variety of different soils. An overview of the data is presented in 
Table CA 7.1.3.1- 1 below.  
 
Table CA 7.1.3.1- 1: Soil adsorption data of amidosulfuron and its metabolites relevant for assessment 

Component / Soil pH 
[CaCl2] 

OC 
[%] 

KF  

[mL/g] 
KOC 

[mL/g] 1/n  

Amidosulfuron 
Silt loam (SL 2) 5.6 a) 0.72 0.60  b) 81.9 1.01 
Sandy loam (SL V) 6.1 a) 1.05 0.06  b) 5.7 0.97 
Loamy sand (LS 2.2) 5.0 a) 2.92 0.57 b) 17.9 1.10 
Sandy loam (Birkenheide) 6.02 0.94 0.1860 19.8 0.9499 
Clay loam (Minnesota) 5.80 3.15 2.3656 75.1 0.9080 
Silt loam (Sarotti) 7.38 1.30 0.1915 14.7 0.9209 
Clay (Canada) 7.6 a) 1.81 0.61 33.70 0.82 
Sandy loam(Laacher Hof AXXa) 6.1 1.6 0.202 12.6 0.9321 
Loam (Dollendorf II) 7.3 4.6 0.329 7.2 0.8892 
Silt loam (Hoefchen am Hohenseh) 6.3 1.9 0.174 9.2 0.9154 
Sandy loam (Laacher Hof Wurmwiese) 5.1 1.8 0.404 22.5 0.9432 
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Component / Soil pH 
[CaCl2] 

OC 
[%] 

KF  

[mL/g] 
KOC 

[mL/g] 1/n  

Loam (Hanscheider Hof) 5.6 2.8 0.407 14.5 0.9111 
Arithmetic mean     0.94 
Geometric mean   0.34 18.6  

A.-desmethyl (AE F101630) 
Sandy loam (Birkenheide) 6.02 a) 0.94 0.1265 13.4 0.967 
Clay loam (Minnesota) 5.80 a) 3.15 1.0423 33.1 0.891 
Silt loam (Sarotti) 7.38 a) 1.30 0.1512 11.6 0.943 

Arithmetic mean     0.934 
Geometric mean   0.27 17.3  

A.-desmethyl-chloropyrimidine (BCS-CO41838) 
Loamy sand (Laacher Hof AXXa) 5.9 2.1 0.568 27.0 0.9137 
Loam (Hoefchen am Hohenseh 4a) 6.6 2.6 0.614 23.6 0.9300 
Silt loam (Hanscheiderhof) 6.0 2.5 0.789 31.6 0.9108 
Clay loam (Dollendorf II) 7.0 5.0 1.073 21.5 0.9144 
Loam (Leland) 5.7 0.6 0.287 47.8 0.9330 

Arithmetic mean     0.92 
Geometric mean   0.61 29.1  

A.-guanidine (BCS-CO41839) 
Loamy sand (Laacher Hof AXXa) 5.9 2.1 0.240 11.4 0.8723 
Loam (Hoefchen am Hohenseh 4a) 6.6 2.6 0.337 13.0 0.9119 
Silt loam (Hanscheiderhof) 6.0 2.5 0.289 11.6 0.9054 
Clay loam (Dollendorf II) 7.0 5.0 0.649 13.0 0.8797 
Loam (Leland) 5.7 0.6 0.232 38.7 0.9460 

Arithmetic mean     0.90 
Geometric mean   0.32 15.4  

A.-biuret (BCS-CQ51287) 
Loamy sand (Laacher Hof AXXa) 5.9 2.1 0.012 0.6 1.0526 
Loam (Hoefchen am Hohenseh 4a) 6.6 2.6 0 e) 0 N/A c) 
Silt loam (Hanscheiderhof) 6.0 2.5 0 e) 0 N/A c) 
Clay loam (Dollendorf II) 7.0 5.0 0.009 0.4 0.8851 
Loam (Leland) 5.7 0.6 0 e) 0 N/A 

Arithmetic mean   0.00 0.2 0.99 
Geometric mean   N/A N/A N/A 

A.-ADMP (AE F092944) 
Sand (S 2.1) 5.00 1.17 2.47 211 0.69 
Loamy sand (LS 2.2) 5.00 2.91 2.59 89 0.86 
Loamy sand (SL 2.3) 4.70 1.32 8.25 625 0.65 
Sandy loam (SL V) 6.10 1.04 4.11 395 0.78 
Silty clay (Kanada) 7.70 1.80 16.50 917 0.62 

Arithmetic mean     0.72 
Geometric mean 

EFSA consolidated endpoints  
considering further data    

Arithmetic mean: 
Geometric mean: 

  5.14 335.5 
 
 
 

275.8 d) 

 
 
 

0.76 d) 
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Component / Soil pH 
[CaCl2] 

OC 
[%] 

KF  

[mL/g] 
KOC 

[mL/g] 1/n  

A.-ADHP (AE F094206) 
Sandy loam (AX) 6.3 1.8 5.0 276.7 0.8827 
Loam (DD) 7.3 1.7 11.1 654.4 0.9982 
Silt loam (HaH) 6.1 5.0 6.0 120.6 0.9042 
Loam (WW) 5.1 1.9 5.8 304.4 0.8915 

Arithmetic mean     0.92 
Geometric mean   6.63 285.5  

a) Medium of pH measurement not stated 
b) original KF values are based on molar concentrations. These values were recalculated by notifier (Kley, 2001) and 

accepted by RMS (LoEP rev.4, December 2010). 
c) no adsorption of the test item was detected for soils Hoefchen Am Hohenseh 4a, Dollendorf II and Leland, therefore the 

adsorption constant could not be calculated and was set to 0 mL/g. 
d) EFSA pooled data including various (non-Bayer) sources to generate a consolidated endpoint. 
 
 
The data for all components was subjected to a statistical evaluation on possible pH-dependence of 
Koc; there is no significant correlation for any component. (please refer to KCA 7.1.2.1.2 /03). 
 
 

CA 7.1.3.1.1  Adsorption and desorption of the active substance 
The adsorption and desorption behaviour of amidosulfuron in soil was studied via batch equilibrium 
experiments. The information was EU reviewed for Annex I inclusion, and was considered acceptable 
during the original EU review of amidosulfuron (EFSA scientific report 2007, 116, 1-86). The 
following studies are included in the baseline dossier. Two additional studies are submitted in the 
context of application for approval renewal. 
 
Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.1.3.1.1/01; k.カä(jj/e Ü,; 1990; M-127597-01-1 
Title: Hoe 075032 Adsorption/Desorption in the System Soil/Water 
Report No.: A44733 
Document No.: M-127597-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
 
The List of EU Endpoints (rev. 3, December 2010) states the following information: 
 
Amidosulfuron 

Soil pH OC % KF KOC n 
Silt loam (SL 2) 5.6 0.72 0.60 2 81.94 1.01 
Sand (S 2.1) 1 5.0 1.17 0.03 2.56 1.74 
Sandy loam (SL V) 6.1 1.05 0.06 5.71 0.97 
Loamy sand (LS 2.2) 5.0 2.92 0.57 2 17.87 1.10 
1 not considered for evaluation 
2 original KF values are based on molar concentrations. These values were recalculated by 

notifier (Kley, 2001) and accepted by RMS (LoEP rev.4, December 2010). 
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Report: KCA 7.1.3.1.1/02; れv?bioa. み,; 2001; M-202742-01-1 
Title: Adsorption/desorption of amidosulfuron (AE F075032) in three different soils 
Report No.: C012456 
Document No.: M-202742-01-1 
Guideline(s): OECD: 106 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
 
The List of EU Endpoints (rev. 3, December 2010) states the following information: 
 
Amidosulfuron 

Soil pH (CaCl2) OC % KF KOC 1/n 
Sandy loam (Birkenheide) 6.02 0.94 0.1860 19.8 0.9499 
Clay loam (Minnesota) 5.80 3.15 2.3656 75.1 0.9080 
Silt loam (Sarotti) 7.38 1.30 0.1915 14.7 0.9209 

 
***** 

 
New studies (non EU-evaluated) submitted in context of Annex I approval renewal: 
 
Two additional studies for amidosulfuron are submitted in the context of approval renewal. The first 
study, dated 1991, testing amidosulfuron adsorption on soils of extreme properties and/or overseas 
provenience and two clay minerals, could not be traced in the baseline dossier for undocumented 
reason. For completeness, it is therefore included here on supplemental dossier level and summarized 
in analogy to the procedures for new studies (KCA 7.1.3.1.1 /03). Only one of the tested matrices is 
considered representative for agricultural soil, and yielded an adsorption coefficient within the range 
of other agricultural soils. A second study testing adsorption of amidosulfuron on 5 representive 
agricultural soils was newly conducted to enlarge the overall dataset (KCA 7.1.3.1.1 /04). 
 
Report: KCA 7.1.3.1.1/03; Pä/て?ü7tl?). ね,; Zqj.Ia8 ロ,; 1991; M-130695-01-1 
Title: Adsorption/desorption in the system soil/water and soil-mineral/water  Hoe 075032  

substance, pure   Code:Hoe 075032 00 ZB98 0001 
Report No.: A46680 
Document No.: M-130695-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Executive Summary 
The adsorption and desorption behaviour of amidosulfuron was studied in four soils and two soil 
minerals in batch equilibrium experiments in the dark at 20 °C and under abiotic conditions. 
 

Soil Source Texture (USDA) pH OC [%] 
England Hoechst UK Ltd. GB silty clay 7.0 16.17 
Canada Hoechst Canada clay 7.6 1.81 
Arizona A University of Arizona, Maricopa Agricultural 

Center, Research Farm 
loamy fine sand 8.0 0.16 

Arizona B University of Arizona, Maricopa Agricultural 
Center, Research Farm 

sandy loam 7.95 0.26 

Kaolin Riedel de Haen, Seelze, F.R.G. soil mineral 3.7 - 
Montmorillonit Fluka Chemie AG, Neu-Ulm, F.R.G. soil mineral 2.0 - 
 

 
The adsorption phase of study was carried out using air-dried soils sterilised in an autoclave with a 
soil-to-solution ratio of 1/2.4 for soil England and 1/2 for all other soils and soil minerals. 
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Amidosulfuron was applied at nominal concentrations of 0.4, 1.0, 2.0 and 4.0 mg/L in aqueous CaCl2 
solution for all soils, except for soil England where three concentrations were used only (1.0, 2.0 and 
4.0 mg/L). The desorption phase was performed for the highest concentration only by supplying pre-
adsorbed soil samples with fresh aqueous 0.01 M CaCl2 solution for two desorption cycles. Adsorption 
and desorption cycles took place for 24 hours equilibration time each. 
 
The mass balances accounted to 102.1, 108.2, 96.4 and 86.5% for soil Arizona A, Arizona B, Canada 
and England, respectively. For soil minerals Kaolin and Montmorillonit the mass balances accounted 
for 72.2 and 56.7%, respectively. The low values for mass balance are not due to degradation as 
verified by HPLC analysis but can be ascribed to insufficient extraction efficiency of water and 
acetonitrile for the soil minerals Kaolin and Montmorillonit, respectively. 
 
The calculated Freundlich coefficients derived from isotherms KF were 3.61 and 0.61 for soils 
England and Canada, respectively, and 1.04 for soil mineral Kaolin. Due to the lack of adsorption of 
the test item to soils Arizona A and Arizona B and due to 100% adsorption to the soil mineral 
Montmorillonit within two hours it was not possible to determine isotherms. The corresponding KOC 
values were 33.70 and 22.26 for soils Canada and England, respectively, and 0 for soils Arizona A and 
Arizona B. Due to the very high organic carbon content in the peat soil England this soil is not 
considered in risk assessment as it is not presenting a typical agricultural soil. Furthermore, soils 
Arizona A and Arizona B were not considered in risk assessment due to their very low organic carbon 
content of < 0.3%. 
 
Considering natural soils only, the adsorption behaviour of amidosulfuron can be correlated with the 
cation exchange capacity (coefficient of correlation r2 = 0.88) and the organic carbon content (r2 = 
0.97). 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
unlabelled amidosulfuron 
Certificate No.: AZ 04475 
Code No.:  Hoe 092944 00 ZB99 0001 
Chemical Purity: 98.5% 

 
2.  Test Soils 
Two soils originating from USA, one soil originating from Canada and England each and two soil 
minerals were used for the test. The soils representing different geographical origins and soil 
properties (see Table CA 7.1.3.1.1- 1). 
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Table CA 7.1.3.1.1- 1:  Physico-chemical properties of test soils 

Parameter Results / Units  
Soil Designation England Canada Arizona A Arizona B Kaolin Montmorillonit 

Source Hoechst UK 
Ltd. GB 

Hoechst 
Canada 

University of 
Arizona, 
Maricopa 

Agricultural 
Center, 

Research Farm 

University of 
Arizona, 
Maricopa 

Agricultural 
Center, 

Research Farm 

Riedel de 
Haen, Seelze, 

F.R.G. 

Fluka Chemie 
AG, Neu-Ulm, 

F.R.G. 

Pesticide use 
history 

Not reported N/A N/A 

Collection 
procedures 

Not reported N/A N/A 

Sampling depth Not reported N/A N/A 
Storage 
conditions 

Not reported N/A N/A 

Storage length Not reported N/A N/A 
Soil Preparation Air-dried and sieved (2 mm) N/A N/A 
Textural Class 
(USDA) 

silty clay clay loamy fine 
sand 

sandy loam soil mineral soil mineral 

Sand 6.30% 3.30% 88.41% 64.39% 0.70% 7.34% 
Silt 46.93% 35.90% 2.84% 16.14% 49.75% 85.94% 
Clay 46.77% 60.80% 8.75% 19.47% 49.55% 6.72% 
pH  7.0 7.6 8.0 7.95 3.7 2.0 
Organic Carbon 16.17% 1.81% 0.16% 0.26% - - 
Organic Matter 27.81 3.11 0.28 0.45 - - 
Cation Exchange 
Capacity 
[meq/100 g] 

86.10 44.40 3.39 10.78 3.89 38.60 

N/A not applicable 
USDA: United States Department of Agriculture 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption/desorption in batch equilibrium experiments consisted of centrifugation 
tubes (volume 100 mL) and screw caps. Air dried soil samples were sieved down to 2 mm particle size 
and are subsequently sterilised in an autoclave under steam pressure by heating for 30 min at 130 °C. 
 
In an adsorption kinetic test, the equilibration time was determined testing five different incubation 
times ranging from 4 to 72 hours for each soil except for soil England, for which four different 
incubation times ranging from 4 to 144 hours were tested. 
 
The adsorption/desorption test was carried out in duplicate using air-dried soil with unlabelled 
amidosulfuron in the dark at 20 °C. Amidosulfuron was applied at nominal concentrations of 0.4, 1.0, 
2.0 and 4.0 mg/L for all soils, except for soil England where three concentrations were used only (1.0, 
2.0 and 4.0 mg/L). The equilibration time was 24 hours for soils Arizona A, Arizona B, Canada and 
soil mineral Kaolin, 2 hours for soil mineral Montmorillonit and 96 hours for soil England. The 
equilibration solution used was 0.01 M aqueous CaCl2 solution with a soil to solution ratio of 1:2 for 
all soils and soil minerals except for soil England for which a soil to solution ratio of 1:2.4 was used. 
The two desorption steps were carried out under the same conditions for the highest test 
concentrations only. 
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2.  Analytical Procedures 
After equilibration the soil was separated from the CaCl2 solution by centrifugation. After adsorption, 
the removed supernatant was replaced by fresh aqueous 0.01 M CaCl2 solution and equilibrated again 
(first desorption). The desorption step was repeated one more time and the remaining soil was 
extracted three times with acetonitrile in order to establish a mass balance. The concentration of the 
test item in the aqueous phases and in the soil extracts was determined by HPLC. Prior to HPLC 
analysis the aqueous phases were extracted with dichloromethane and concentrated. 
 
The analytical method was validated according to linearity, selectivity, accuracy and precision. The 
linear range for the parent compound was determined as 0.4 to 100.0 mg/L. Preliminary results taken 
from a formerly performed adsorption/desorption study revealed that the test compound only exhibits 
weak adsorption properties. Thus, for this study it seemed very unlikely that amidosulfuron was 
adsorbed to soil constituents in a way that less than 5% of the originally applied concentration (1/10 
c0) remained in the aqueous phase. Therefore, it appeared not crucial in the case of the low 
concentration series (1/10 c0) that the general requirement to detect even 1% of the lowest 
concentration tested is not fulfilled. It could be demonstrated for all soils that no interference between 
the test substance amidosulfuron and constituents of the test system occurred on applying the 
analytical methods used. For determination of the accuracy, recovery rates were determined in blank 
CaCl2-solutions, which have been stirred for 16 h with the respective soil and spiked with a stock 
solution containing amidosulfuron dissolved in acetonitrile/triethylamine. 
 
3.  Calculations 
The concentration of amidosulfuron in the aqueous solution was quoted in mg/L or mol/L, 
respectively. Assuming that the density of aqueous CaCl2 solution (0.01 mol/L) is 1 mg/mL 
concentrations may be calculated in the dimensions mg/kg or mol/kg, respectively. Thus, KD-values 
calculated in this way (on the basis mg/L) are identical to those KD-values based on concentration 
values in mg/kg. 
 
The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium 
concentration in the solution from the initial concentration (applied concentration). By establishing the 
mass balances and the stability of the test item with HPLC it was verified that, besides the adsorption 
to the soils, no other significant processes had contributed to the decline of test item measured in the 
supernatant. 
 
The overall mass balance was calculated as sum of amidosulfuron in the removed supernatants 
resulting from the adsorption and desorption steps and amount of amidosulfuron in the soil extracts 
after the final desorption step. 
 
Adsorption and desorption isotherms were calculated of the adsorption data according to the 
Freundlich equation.  
 
II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE 
A material balance was not established in this study. 
 
B. DEGRADATION OF PARENT COMPOUND 
The mass balances of the adsorption/desorption test accounted to 102.1, 108.2, 96.4 and 86.5% for soil 
Arizona A, Arizona B, Canada and England, respectively. For soil minerals Kaolin and 
Montmorillonit the material balances accounted for 72.2 and 56.7%, respectively. The low values for 
mass balance are not due to degradation as verified by HPLC analysis but can be ascribed to 
insufficient extraction efficiency of water and acetonitrile for the soil minerals Kaolin and 
Montmorillonit, respectively. 
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C. FINDINGS 
At the end of the adsorption phase, 16.5-23.5%, 51.0-59.8%, 32.6-34.7% and 99.8-100% were 
adsorbed in soil Canada, England, Kaolin and Montmorillonit, respectively. For soils Arizona A and 
Arizona B minor adsorption was detected for the two lowest test concentrations (range between 2.8 
and 3.5%, see Table CA 7.1.3.1.1- 2). The adsorption coefficients KF of amidosulfuron derived from 
the adsorption isotherms for soils Canada and England were 0.61 and 3.61 mL/g, respectively, and 
1.04 for soil mineral Kaolin. No adsorption of the test item was detected for soils Arizona A and 
Arizona B, whereas the soil mineral Montmorillonit adsorbs amidosulfuron to nearly 100%. 
Therefore, the calculation according to the Freundlich equation could not be performed. The 
adsorption constants KOC(ads) (normalised to organic carbon content) were 33.70 and 22.26 mL/g for 
soils Canada and England, respectively, and 0 for soils Arizona A and Arizona B. The Freundlich 
exponents 1/n were in the range of 0.76 to 0.99 (mean: 0.86; see Table CA 7.1.3.1.1- 3).  
 
At the end of the first desorption phase (performed for the highest test concentration only), 48.2%, 
39.5% and 0.2% of the initially adsorbed amount were desorbed in soil Canada, England and soil 
mineral Montmorillonit, respectively. No desorption was observed in soil Arizona A, Arizona B and in 
soil mineral Kaolin (see Table CA 7.1.3.1.1- 2). At the end of the second desorption phase (performed 
for the highest test concentration only), 96.9%, 46.2%, 24.8% and 0.2% of the initially adsorbed 
amount were desorbed in soil Canada, England, and in soil mineral Kaolin and Montmorillonit, 
respectively. No desorption was observed in soil Arizona A and Arizona B (see Table CA 7.1.3.1.1- 2) 
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Table CA 7.1.3.1.1- 2: Adsorption isotherms: Concentration of amidosulfuron in aqueous and soil 

phase at the end of the adsorption period and percentage of adsorbed and 
desorbed amidosulfuron in soils (mean values) 

Concentration of a.s. Solution Soil 1 Adsorbed 1st Desorption 2nd Desorption 
[mg/L] [mg/L] [µmol/L] [µmol/kg] [%] [%] 2 [%] 2 

Arizona A 
4.084 4.1940 11.35 -0.60 -2.7 3 - 4 - 4 
1.973 2.0195 5.47 -0.25 -2.4 3 n.d. n.d. 
1.093 1.0600 2.87 0.18 3.0 n.d. n.d. 
0.395 0.3825 1.04 0.06 3.2 n.d. n.d. 

Arizona B 
4.084 4.1558 11.25 -0.39 -1.8 3 - 4 - 4 
1.973 2.0155 5.46 -0.23 -2.2 3 n.d. n.d. 
1.093 1.0543 2.85 0.21 3.5 n.d. n.d. 
0.395 0.3838 1.04 0.06 2.8 n.d. n.d. 

Canada 
4.084 3.363 9.10 3.91 17.7 48.2 96.9 
1.973 1.648 4.46 1.76 16.5 n.d. n.d. 
1.093 0.837 2.27 1.39 23.4 n.d. n.d. 
0.395 0.302 0.82 0.50 23.5 n.d. n.d. 

England 
4.084 2.002 5.42 13.53 51.0 39.5 46.2 
1.973 0.926 2.51 6.80 53.1 n.d. n.d. 
1.093 0.439 1.19 4.25 59.8 n.d. n.d. 

Kaolin 
4.084 2.677 7.25 7.62 34.5 -1.7 3 24.8 
1.973 1.330 3.60 3.48 32.6 n.d. n.d. 
1.093 0.720 1.95 2.02 34.1 n.d. n.d. 
0.395 0.258 0.70 0.74 34.7 n.d. n.d. 

Montmorillonit 
4.084 0.0075 0.02 22.07 99.8 0.2 0.2 
1.973 0.0000 0.00 10.68 100.0 n.d. n.d. 
1.093 0.0000 0.00 5.92 100.0 n.d. n.d. 
0.395 0.0000 0.00 2.14 100.0 n.d. n.d. 

n.d.: not determined 
1 The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium concentration in the solution 

from the initial concentration (applied concentration). 
2 % of adsorbed material 
3 Low concentrations of test compound measured in the aqueous phase (near the limit of quantification) are affected with 

uncertainty and therefore easily result in negative values for adsorption/desorption during calculation 

4 Desorption not measurable due to negligible adsorption 
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Table CA 7.1.3.1.1- 3: Adsorption constants of amidosulfuron in soils and soil minerals 

Soil Soil type 
Adsorption  

pH KF  

[mL/g] 1/n r2 KOC 

[mL/g] 

Arizona A loamy fine sand 8.0 0.00 n.d. n.d. 0.00 

Arizona B sandy loam 7.95 0.00 n.d. n.d. 0.00 

Canada clay 7.6 0.61 0.82 0.9750 33.70 

England silty clay 7.0 3.61 0.76 0.9902 22.26 

Kaolin soil mineral 3.7 1.04 0.99 0.9983 n.d. 

Montmorillonit soil mineral 2.0 n.d. n.d. n.d. n.d. 

Mean (arithmetic) 1.05 0.86 0.9878 13.99 

n.d.: not determinable 
Koc: Adsorption/desorption coefficient per organic carbon (K x 100/% organic carbon) 
r2: correlation coefficient 
 
 
III.  CONCLUSIONS 
The adsorption coefficients KF of amidosulfuron for soils Canada and England calculated based on the 
Freundlich isotherms were 0.61 and 3.61 mL/g, respectively, and 1.04 for soil mineral Kaolin. No 
adsorption of the test item was detected for soils Arizona A and Arizona B, whereas the soil mineral 
Montmorillonit adsorbs amidosulfuron to nearly 100%. Therefore the calculation according to the 
Freundlich equation could not be performed. The adsorption constants KOC(ads) (normalised to organic 
carbon content) were 33.70 and 22.26 mL/g for soils Canada and England, respectively, and 0 for soils 
Arizona A and Arizona B. Due to the very high organic carbon content in the peat soil England this 
soil is not considered in risk assessment as it is not presenting a typical agricultural soil. In addition 
soils Arizona A and Arizona B are also not considered in risk assessment due to their organic carbon 
contents below the minimum OECD 106 guideline recommended value of 0.3%. 
 
Considering natural soils only, the adsorption behaviour of amidosulfuron can be correlated with the 
cation exchange capacity (coefficient of correlation r2 = 0.88) and the organic carbon content (r2 = 
0.97).  
 

***** 
 
Report: KCA 7.1.3.1.1/04; al゜ .Y T, ,れ; sq§1ä. E,; 2016; M-550024-01-1 
Title: [pyrimidyl-2-14C]amidosulfuron: Adsorption / desorption on five soils 
Report No.: EnSa-15-0867 
Document No.: M-550024-01-1 
Guideline(s): OECD Test Guideline No. 106; Commission Regulation (EU) No 283/2013 in 

accordance with Regulation (EC) No 1107/2009; US EPA OCSPP Test Guideline 
No. 835.1230 

Guideline deviation(s): none 
GLP/GEP: yes 
 
Executive Summary 
The adsorption and desorption behaviour of amidosulfuron were studied in five soils in batch 
equilibrium experiments in the dark at 20 ± 2 °C. 
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Soil Source Texture (USDA) pH 1 OC [%] 
Laacher Hof AXXa (AX) Monheim, Germany sandy loam 6.1 1.6 
Dollendorf II (DD) Blankenheim, Germany loam 7.3 4.6 
Hoefchen am Hohenseh (HH) Burscheid, Germany silt loam 6.3 1.9 
Laacher Hof Wurmwiese (WW) Monheim, Germany sandy loam 5.1 1.8 
Hanscheider Hof (HN) Burscheid, Germany loam 5.6 2.8 
1 pH measured in CaCl2 

 
The adsorption phase of the study was carried out using air-dried soils, equilibrated in aqueous 0.01 M 
CaCl2 solution with a soil-to-solution ratios of 1/1 (soils DD, HH, WW and HN) and 1:0.7 (soil AX). 
 
[Pyrimidyl-2-14C]amidosulfuron was applied in aqueous 0.01 M CaCl2 solution at test concentrations 
of 0.85, 0.30, 0.10, 0.03 and 0.01 mg/L. 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.  
 
The test item was sufficiently stable throughout the study for all soils. Mean parental mass balances 
were 97.9, 93.6, 95.8, 96.0 and 91.0% AR for soil AX, DD, HH, WW and HN, respectively. Mean 
material balances were 98.9% AR for soil AX (range from 96.6 to 101.4% AR), 99.0% AR for soil 
DD (range from 95.1 to 103.4% AR), 102.1% AR for soil HH (range from 99.0 to 105.2% AR), 99.8% 
AR for soil WW (range from 97.4 to 102.4% AR) and 100.7% AR for soil HN (range from 95.1 to 
105.2% AR). No adsorption to the surface of the test tubes was observed. 
 
In the definitive adsorption test 22.5 – 30.1% AR, 22.3 – 35.3% AR, 13.4 – 20.0% AR, 28.1 – 
35.6% AR and 28.6 – 39.1% AR were adsorbed in soil AX, DD, HH, WW and HN, respectively. 
 
The sorption parameters were calculated using Freundlich isotherms. The calculated adsorption 
constants KF (ads) of the Freundlich isotherms ranged from 0.174 to 0.407 mL/g (mean: 0.303 mL/g) 
and the adsorption constants KFOC(ads) (normalised to organic carbon content) ranged from 7.2 to 
22.5 mL/g (mean: 13.2 mL/g) for the tested soils. The Freundlich exponents 1/n ranged from 0.8892 to 
0.9432 (mean: 0.9182). The desorption KF(des) (mean: 1.965 mL/g) and the normalized KFoc(des) (mean: 
80.4 mL/g) values were significantly higher (approx. 7 times higher) than those obtained for 
adsorption, indicating that amidosulfuron once adsorbed to soil is not readily desorbed. 
 
There is no significant correlation between pH and adsorption for the investigated soils. 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[pyrimidyl-2-14C]amidosulfuron 
Sample ID: KML 9978 
Specific Activity: 3.75 MBq/mg  
Radiochemical Purity: 97.9%  
Chemical Purity: 98.1% 

 
2.  Test Soils 
Five soils were used (see Table CA 7.1.3.1.1- 4). The soils were taken from agricultural use areas 
representing different geographical origins and soil properties. The soils were sieved to a particle size 
of ≤ 2 mm. 
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Table CA 7.1.3.1.1- 4:  Physico-chemical properties of test soils 

Parameter Results / Units 
Soil Designation AX 

(Laacherhof  
AXXa) 

DD 
(Dollendorf II) 

HH 
(Hoefchen am 
Hohenseh 4a) 

WW 
(Laacher Hof 
Wurmwiese) 

HN 
(Hanscheider 

Hof) 
Geographic Location:      

City Monheim Blankenheim Burscheid Monheim Burscheid 
State North Rhine-

Westphalia 
North Rhine-
Westphalia 

North Rhine-
Westphalia 

North Rhine-
Westphalia 

North Rhine-
Westphalia 

Country Germany Germany Germany Germany Germany 
GPS Coordinates N 51° 04.6’ 

E 006° 53.5’ 
N 50° 22.8’ 
E 006° 42.8’ 

N 51°04.0’ 
E 007°06.3’ 

N 51° 04.9’ 
E 006° 55.3’ 

N 51°04.5’ 
E 007°08.43’ 

Pesticide use history None used for the previous five years 
Collection procedures Sample taken with shovel and placed in plastic bags 
Sampling depth 0 – 20 cm 
Storage conditions Stored after sieving and air-drying at approx. 4 °C prior to use. 
Soil Preparation Air-dried and sieved (2 mm) 
Textural Class (USDA) sandy loam loam silt loam sandy loam loam 
Sand 77% 37% 23% 55% 42% 
Silt 15% 37% 61% 31% 45% 
Clay 8% 26% 16% 14% 13% 
pH CaCl2 6.1 7.3 6.3 5.1 5.6 
pH water 6.4 7.4 6.5 5.3 5.8 
Organic Carbon 1.6% 4.6% 1.9% 1.8% 2.8% 
Organic Matter 1 2.8% 7.9% 3.3% 3.1% 4.8% 
Cation Exchange Capacity 
[meq/100 g] 

8.7 21.3 11.1 10.7 10.8 

1 % organic matter = % organic carbon x 1.724 

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 1 day with soil-to-solution ratios of 1/1 for soils DD, HH, WW and HN and 1/0.7 for soil 
AX. The test item was applied at concentrations of 0.85, 0.30, 0.10, 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. 
 
The test systems were shaken by a mechanical overhead shaker in the dark at 20.1 °C in a walk-in 
climatic chamber. 
 

 T
hi
s 
do
cu
me
nt
 i
s 
co
py
ri
gh
t 
pr
ot
ec
te
d.
  

 A
ny
 d
is
tr
ib
ut
io
n,
 r
ep
ro
du
ct
io
n 
or
 p
ub
li
ca
ti
on
 r
eq
ui
re
s 
 

 t
he
 c
on
se
nt
 o
f 
Ba
ye
r 
AG
 (
or
 i
ts
 r
es
pe
ct
iv
e 
af
fi
li
at
e)
. 
 

 A
ny
 u
se
 o
f 
th
e 
do
cu
me
nt
 o
r 
it
s 
co
nt
en
t 
fo
r 
re
gu
la
to
ry
 o
r 
 

 a
ny
 o
th
er
 c
om
me
rc
ia
l 
pu
rp
os
e 
is
 p
ro
hi
bi
te
d 
an
d 
co
ns
ti
tu
te
s 
 

 a
 v
io
la
ti
on
 o
f 
th
e 
un
de
rl
yi
ng
 l
ic
en
se
 a
gr
ee
me
nt
. 
 



Bayer – Crop Science Division Page 69 of 170 
2016-05-31 

Document MCA: Section 7 Fate and behaviour in the environment 
Amidosulfuron 
 
2.  Analytical Procedures 
The suspensions were centrifuged (10 min., 5000 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 five times using 
acetonitrile/water and methanol/water mixtures. The aqueous supernatant and the combined soil 
extracts were analysed by 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 0.5 and 1.7% 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 lyophilized, 
homogenized and the radioactivity content determined by combustion/LSC to establish the material 
balance.  
 
3.  Calculations 
The overall material balance (MB) was calculated as sum of radioactivity of the removed supernatants 
resulting from adsorption and desorption and the residues in the soil determined by combustion 
(including the remaining solution after the last centrifugation step). 
 
The calculation of the parental mass balance for the adsorption was based on the amount of test item 
recovered in the aqueous CaCl2 solution and extracted from the soil and surface of the test vessel with 
an organic solvent. 
 
The amount of test item adsorbed to soil was calculated by subtracting the equilibrium concentration 
in the solution from the initial concentration (applied concentration). By establishing the material 
balances and the stability of the test item with HPLC/radiodetection it was verified that, besides the 
adsorption to soils, no other significant processes had contributed to the decline of test item measured 
in the supernatant 
 
Adsorption and desorption isotherms were calculated by linear regression analysis of the adsorption or 
desorption data according to the Freundlich equation. Based on the Freundlich KF-values, the 
respective Freundlich KF,OC-values were derived by normalisation for the soil organic carbon content. 
 
II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE AND RESULTS OF PRELIMINARY TESTS 
In preliminary tests it was shown, that the test item was stable in CaCl2 solution and did not show 
significant adsorption to the inner surfaces of the test vessels. 
 
Mean material balances were 98.9, 99.0, 102.1, 99.8 and 100.7% of applied radioactivity [% AR] for 
soil AX, DD, HH, WW and HN, 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 
Amidosulfuron was sufficient stable throughout the study. The mean parental mass balances were 
97.9, 93.6, 95.8, 96.0and 91.0% AR after 48 hours for soil AX, DD, HH, WW and HN, respectively. 
 
C. FINDINGS 
At the end of the adsorption phase, 22.5-30.1% AR, 22.3 -35.3% AR, 13.4-20.0% AR, 28.1-35.6% AR 
and 28.6-39.1% AR were adsorbed in soil AX, DD, HH, WW and HN, respectively (see 
Table CA 7.1.3.1.1- 5). The calculated adsorption coefficients KF(ads) of the Freundlich adsorption 
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isotherms ranged from 0.174 to 0.407 mL/g (mean: 0.303 mL/g) and the adsorption constants KOC(ads) 
(normalised to organic carbon content) ranged from 7.2 to 22.5 mL/g (mean: 13.2 mL/g). The 
Freundlich exponents 1/n were in the range of 0.8892 to 0.9432 (mean: 0.9182), indicating that the 
concentration of amidosulfuron affected the adsorption behaviour in the examined concentration range 
(see Table CA 7.1.3.1.1- 7). 
 
At the end of the desorption phase, 26.1-36.0%, 12.6-25.1%, 27.5-39.5%, 33.5-39.5% and 29.0-40.1% 
of the initially adsorbed amount were desorbed in soil AX, DD, HH, WW and HN, respectively (see 
Table CA 7.1.3.1.1- 6). The desorption KF(des) (mean: 1.965 mL/g) and the normalised KOC(des) (mean: 
80.4 mL/g) values were higher (approx. 7 times higher) than those obtained for the adsorption phase 
(see Table CA 7.1.3.1.1- 7).  
 
Table CA 7.1.3.1.1- 5: Definitive test: Concentration of [pyrimidyl-2-14C]amidosulfuron in aqueous 

and soil phase at the end of the adsorption period (mean ± s.d.) 

Concentration of a.s. Soil A Solution Percentage 
[mg/L] [mg/kg] [mg/L] Adsorbed [% AR] 

Laacherhof AXXa (AX) 
0.010 0.002 0.007 30.1 ± 0.7 
0.030 0.005 0.022 26.4 ± 1.7 
0.101 0.019 0.073 27.9 ± 1.0 
0.283 0.050 0.207 26.8 ± 1.3 
0.846 0.127 0.656 22.5 ± 0.1 

Dollendorf (DD) 
0.010 0.004 0.006 35.3 ± 1.9 
0.030 0.010 0.020 32.8 ± 0.4 
0.101 0.032 0.069 31.3 ± 3.0 
0.283 0.096 0.187 34.0 ± 0.9 
0.846 0.189 0.657 22.3 ± 2.6 

Hoefchen am Hohenseh (HaH) 
0.010 0.002 0.008 18.8 ± 0.5 
0.030 0.006 0.024 20.0 ± 0.5 
0.101 0.020 0.081 19.8 ± 0.8 
0.283 0.050 0.232 17.8 ± 1.9 
0.846 0.114 0.733 13.4 ± 1.4 

Laacher Hof Wurmwiese (WW) 
0.010 0.004 0.006 35.6 ± 1.1 
0.030 0.009 0.020 31.7 ± 0.5 
0.101 0.033 0.068 32.5 ± 1.6 
0.283 0.093 0.190 32.9 ± 0.6 
0.846 0.238 0.608 28.1 ± 0.7 

Hanscheider Hof (HN) 
0.010 0.004 0.006 39.1 ± 1.9 
0.030 0.011 0.019 35.8 ± 0.1 
0.101 0.035 0.067 34.1 ± 0.2 
0.283 0.097 0.186 34.2 ± 0.1 
0.846 0.242 0.604 28.6 ± 0.5 

A The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium concentration in the solution 
from the initial concentration (applied concentration). 
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Table CA 7.1.3.1.1- 6: Definitive test: Concentration of [pyrimidyl-2-14C]amidosulfuron in aqueous 

and soil phase at the end of the desorption period (mean ± s.d.) 

Concentration of a.s. Soil A Solution Percentage 
[mg/L] [mg/kg] [mg/L] Desorbed [%IA RA] 

Laacherhof AXXa (AX) 
0.010 0.001 0.001 34.5 ± 2.5 
0.030 0.004 0.002 29.0 ± 1.4 
0.101 0.012 0.010 36.0 ± 10.7 
0.283 0.037 0.020 26.9 ± 0.1 
0.846 0.094 0.050 26.1 ± 1.3 

Dollendorf (DD) 
0.010 0.003 0.000 12.9 ± 0.4 
0.030 0.007 0.002 25.1 ± 11.7 
0.101 0.027 0.005 15.7 ± 0.2 
0.283 0.079 0.017 17.5 ± 11.3 
0.846 0.164 0.025 12.6 ± 3.1 

Hoefchen am Hohenseh (HaH) 
0.010 0.001 0.001 27.5 ± 0.4 
0.030 0.004 0.002 38.9 ± 5.8 
0.101 0.013 0.007 33.2 ± 1.4 
0.283 0.035 0.016 31.8 ± 5.7 
0.846 0.070 0.044 39.5 ± 9.6 

Laacher Hof Wurmwiese (WW) 
0.010 0.002 0.001 33.5 ± 0.5 
0.030 0.006 0.004 37.5 ± 1.8 
0.101 0.020 0.013 38.5 ± 1.0 
0.283 0.057 0.036 39.0 ± 1.0 
0.846 0.144 0.094 39.5 ± 1.1 

Hanscheider Hof (HN) 
0.010 0.003 0.001 29.0 ± 3.1 
0.030 0.007 0.003 30.4 ± 2.3 
0.101 0.023 0.012 33.5 ± 0.9 
0.283 0.067 0.030 30.6 ± 1.9 
0.846 0.145 0.097 40.1 ± 2.6 

A The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium concentration in the solution 
from the initial concentration after the sorption step.  T
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Table CA 7.1.3.1.1- 7: Adsorption and desorption constants of [pyrimidyl-2-14C]amidosulfuron in soils 

Soil Soil type 
 Adsorption Desorption 

pH 1 OC 
[%] 

KF(ads)  
[mL/g] 1/n R2 KFOC(ads) 

[mL/g] 
KF(des)  
[mL/g] 1/n R2 KFOC(des) 

[mL/g] 

AX sandy loam 6.1 1.6 0.202 0.9321 0.9965 12.6 2.115 1.0647 0.9689 132.2 

DD loam 7.3 4.6 0.329 0.8892 0.9851 7.2 3.790 0.9299 0.8469 82.4 

HH silt loam 6.3 1.9 0.174 0.9154 0.9905 9.2 1.269 0.9170 0.9598 66.8 

WW sandy loam 5.1 1.8 0.404 0.9432 0.9973 22.5 1.307 0.9465 0.9982 72.6 

HN loam 5.6 2.8 0.407 0.9111 0.9981 14.5 1.346 0.9057 0.9901 48.1 

Mean (arithmetic) 0.303 0.9182 0.9935 13.2 1.965 0.9528 0.9528 80.4 
1 pH: Value given as determined with 0.01 M calcium chloride solution 

KF: Freundlich coefficient for adsorption (ads) or desorption (des) 
1/n : Slope of the Freundlich adsorption/desorption isotherms 
Koc: Adsorption/desorption coefficient per organic carbon (K x 100/% organic carbon) 
R2: Regression coefficient of Freundlich equation 
 
III.  CONCLUSIONS 
The adsorption coefficient KFoc(ads) (arithmetic mean) of amidosulfuron was 13.2 mL/g. The Freundlich 
exponent n (arithmetic mean) was 0.9182. The desorption constants KF(des) of amidosulfuron were 
about 7 times higher than the respective adsorption constants, indicating a strengthened binding of 
amidosulfuron once adsorbed to soils representing conditions relevant for the environment. 
 
There was no significant correlation between pH and adsorption for the investigated soils.  
 
 

CA 7.1.3.1.2 Adsorption and desorption of metabolites, breakdown and reaction 
products 

 
The adsorption and desorption behaviour of major degradation product amidosulfuron-desmethyl 
(AE F101630) was EU reviewed for Annex I inclusion, and considered acceptable during the original 
EU review of amidosulfuron (EFSA scientific report 2007, 116, 1-86). 
 
In consequence of the new metabolic pathway information obtained from study KCA 7.1.1.1/09 in the 
post-Annex I procedure, new data was generated to describe soil adsorption of metabolites 
amidosulfuron-desmethyl-chloropyrimidine (BCS-CO41838), amidosulfuron-guanidine (BCS-
CO41839), amidosulfuron-biuret (BCS-CQ51287), and amidosulfuron-ADMP (AE F092944). These  
studies were provided as part of the confirmatory data submission, and are found summarised and 
evaluated in the “Addendum to Monograph prepared in the context of post Annex I procedure (new 
Annex II data)”, Dec. 2010, rev. 1 Feb. 2011. Upon request by the RMS these documents are re-
submitted for approval renewal as formally “new information”, and summary and discussion is 
provided again here below.  
  
One additional experimental study on metabolite amidosulfuron-ADHP (AE F094206) is provided in 
the context of application for approval renewal, as is required by Commission Regulation (EU) 
283/2013 for degradates exceeding groundwater trigger concentration in lysimeter leachate.  
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Amidosulfuron-desmethyl: 
 
Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.1.3.1.2/01; ね8äd.ozt れ,; 2001; M-202740-01-1 
Title: Adsorption / desorption of AE F101630 on three different soils 
Report No.: C012455 
Document No.: M-202740-01-1 
Guideline(s): OECD: 106; SETAC: Proc.Ass.Env.Fate, Part 1.4. ; USEPA (=EPA): OPPTS 

835.1220 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
The List of EU Endpoints (rev. 3, December 2010) states the following information: 
 
Amidosulfuron-desmethyl (AE F101630) 

Soil pH (CaCl2) OC % KF KFOC 1/n 
Sandy loam (Birkenheide) 6.02 0.94 0.1265 13.4 0.9672 
Clay loam (Minnesota) 5.80 3.15 1.0423 33.1 0.8914 
Silt loam (Sarotti) 7.38 1.30 0.1512 11.6 0.9425 

 
New studies (non EU-evaluated) submitted in context of Annex I approval renewal: 
 
One additional study on soil adsorption of metabolite amidosulfuron-desmethyl is submitted in the 
context of approval renewal. The study, dated 1992, testing adsorption of the component on 5 soils, 
could not be traced in the baseline dossier for undocumented reason. For completeness, it is therefore 
included here on supplemental dossier level and summarized and discussed in analogy to the 
procedures for new studies (KCA 7.1.3.1.2 /02). The study is considered invalid due to 
methodological issues and therefore of no relevance for risk assessments. 
 
Report: KCA 7.1.3.1.2/02; jzf.ねgzi s,; 1992; M-138281-01-1 
Title: Adsorption/desorption behavior in the system soil/water of  Hoe 101630, a 

metabolite of the sulfonyl urea  Amidosulfuron  Code: Hoe 075032 
Report No.: A49211 
Document No.: M-138281-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Executive Summary 
The adsorption behaviour of amidosulfuron-desmethyl (AE F101630) was studied in five soils in 
batch equilibrium experiments in the dark at room temperature. Desorption steps were not performed 
as the kinetic measurements showed very low sorption of the test substance. 
 

Soil Source Texture (USDA) pH 1 OC [%] 
Arizona S Arizona, USA loamy fine sand 8.0 0.16 

Regina clay Canada silty clay 7.7 1.80 
LS 2.2 LUFA Speyer, Germany loamy fine sand 5.5 2.96 
SL 2.3 LUFA Speyer, Germany sandy loam 4.7 1.32 
SLN Neustadt, Germany loamy fine sand 7.05 0.89 

1 pH measured in CaCl2 
 
The adsorption phase was carried out using sterilized soils in aqueous 0.01 M CaCl2 solution with a 
soil-to-solution ratio of 1/5. Amidosulfuron-desmethyl was applied at nominal concentration of 5.1, 
0.94, 0.19 and 0.038 mg/L. Adsorption took place for 24 hours in the dark at room temperature.  
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The test item was sufficient stable throughout the study. The parental mass balance for all soils was 
> 90% (range of 91 to 99%). The overall mass balances were determined by HPLC/UV analysis of the 
adsorption supernatant and soil extracts.  
 
In the definitive adsorption test 0 – 14.8%, 3.9 – 39.3%, 4.9 – 62.2%, 0 – 60.6% and 0 – 33.3% of the 
applied test item were adsorbed in soils Arizona S, Regina clay, LS 2.2, SL 2.3 and SLN, respectively.  
  
The calculated adsorption coefficients KF(ads) of the Freundlich isotherms for the test soils Arizona S, 
Regina clay, LS 2.2, SL 2.3 and SLN were 0.08, 0.42, 0.72, 0.83 and 0.51 mL/g. The calculated 
adsorption coefficients normalized to the organic carbon content KOC(ads) were 51.1, 23.5, 24.4, 62.9 
and 57.1 for soils Arizona S, Regina clay, LS 2.2, SL 2.3 and SLN, respectively.  
 
The corresponding The Freundlich exponents 1/n were 0.48, 0.59, 0.60, 0.45 and 0.51 (mean: 0.51) for 
soils Arizona S, Regina clay, LS 2.2, SL 2.3 and SLN, respectively. The poor correlations were not 
related to sorption processes but to unavoidable uncertainties in the analytical values when testing very 
low sorbed substances (no or little difference between concentrations at start and after adsorption). 
Therefore, results of this study are not considered reliable and were not used in risk assessment. 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
AE F101630 (unlabelled) 
Product code: Hoe 101630 00 ZC97 0001 
Purity: 97.2%  

 
2.  Test Soils 
Three soils originating from Germany and one each from the USA and Canada were used for the test. 
The soils were taken from areas representing different geographical origins and soil properties (see 
Table CA 7.1.3.1.2- 1). 
 
Table CA 7.1.3.1.2- 1:  Physico-chemical properties of test soils 

Parameter Results / Units 
Soil Designation Arizona S Regina clay LS 2.2 SL 2.3 SLN 

Origin Arizona Canada LUFA Speyer, 
Germany 

LUFA Speyer, 
Germany 

Neustadt, 
Germany 

Pesticide use history not reported 
Collection procedures not reported 
Sampling depth not reported 
Storage conditions not reported 
Storage length not reported 
Soil Preparation soils supplied by the sponsor and used without sieving 
Textural Class (USDA) loamy fine 

sand 
silty clay loamy fine 

sand 
sandy loam loamy fine 

sand 
Sand 85.56% 2.11% 84.27% 61.65% 78.98% 
Silt 5.69% 41.42% 14.87% 29.45% 12.79% 
Clay 8.75% 56.47% 0.86% 8.9% 8.23% 
pH (CaCl2) 8.0 7.7 5.5 4.7 7.05 
Organic Carbon 0.16% 1.80% 2.96% 1.32% 0.89% 
Organic Matter 1 0.28% 3.10% 5.08% 2.27% 1.53% 
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Parameter Results / Units 
Soil Designation Arizona S Regina clay LS 2.2 SL 2.3 SLN 

Cation Exchange Capacity 
[meq/100 g] 

3.39 39.54 8.27 4.68 5.54 

Max. water holding capacity 34.01% 66.51% 43.85% 29.82% 31.96% 
1 % organic matter = % organic carbon x 1.724 

USDA: United States Department of Agriculture 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption in batch equilibrium experiments consisted of centrifuge tubes (volume 
80 mL) and ground glass stoppers.  
 
In preliminary tests, the appropriate adsorption equilibration time and the stability of the test item in 
presence of soil were determined (parental mass balance).  
 
In the definitive test, the adsorption phase was carried out in duplicate using sterilized soils 
(autoclaved at 120 °C for approx. 30 min.) and 0.01 M CaCl2 solution with a soil-to-solution ratio of 
1:5 for all soils. Unlabelled amidosulfuron-desmethyl was applied at concentrations of 5.1, 0.94, 0.19, 
and 0.038 mg/L in 0.01 M triethylamine solution. Adsorption took place for 24 hours equilibration 
time. 
 
The test systems were shaken by a mechanical shaker in the dark at room temperature. 
 
2.  Analytical Procedures 
The suspensions were centrifuged and the supernatants were analysed by HPLC/UV. 
 
In the preliminary parental mass balance test (adsorption test), the soil samples taken after 24 h were 
extracted twice with 40 and 20 mL 0.01 M phosphoric acid/methanol (9:1; v/v) for 1.5 h. The samples 
were centrifuged after each extraction step and the supernatants removed. The supernatants were 
analysed by HPLC/UV to check the stability of the test item and to establish the mass balance. 
 
3.  Calculations 
Amounts of test item are expressed as test item concentration or as percentage of the applied amount 
of test item.  
 
The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium 
concentration in the solution from the initial concentration (applied concentration). By establishing the 
material balances and the stability of the test item with HPLC it was verified that, besides the 
adsorption to the soils, no other significant processes had contributed to the decline of test item 
measured in the supernatant. 
The overall mass balance was calculated as sum of the test item concentration in the removed 
supernatants resulting from the adsorption step and the extraction. 
 
Adsorption isotherms were calculated by linear regression analysis of the adsorption data according to 
the Freundlich equation. Based on the Freundlich KF-values, the respective Freundlich KF,OC-values 
were derived by normalisation for the soil organic carbon content. 
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II.  RESULTS AND DISCUSSION 
 
A. RESULTS OF PRELIMINARY TESTS 
In the preliminary adsorption kinetics test it was shown, that equilibration conditions were attained 
after 20 h for every soil (in agreement with the sponsor samples were shaken for 24 hours in the 
definite test). The mass balance of amidosulfuron-desmethyl, determined in the preliminary adsorption 
test was > 90% for all soils. Thus, the stability in presence of soil was adequate to determine the 
distribution by HPLC/UV in the definitive test. 
 
B. DEGRADATION OF PARENT COMPOUND 
AE F101630 was sufficient stable under the study conditions. The parental mass balances of the 
preliminary adsorption test were 99.35, 96.13, 91.59, 93.94 and 96.84% AR after 24 hours for soil 
Arizona S, Regina clay, LS 2.2, SL 2.3 and SLN, respectively. 
 
C. FINDINGS 
In the definitive adsorption test 0 – 14.8%, 3.9 – 39.3%, 4.9 – 62.2%, 0 – 60.6% and 0 -33.3% of the 
applied test item amount were adsorbed in soils Arizona S, Regina clay, L 2.2, SL 2.3 and SLN, 
respectively (see Table CA 7.1.3.1.2- 2). The calculated adsorption coefficients KF(ads) of the 
Freundlich isotherms for the test soils Arizona S, Regina clay, LS 2.2, SL 2.3 and SLN were 0.08, 
0.42, 0.72, 0.83 and 0.51 mL/g. The calculated adsorption coefficients normalized to the organic 
carbon content KOC(ads) were 51.1, 23.5, 24.4, 62.9 and 57.1 for soils Arizona S, Regina clay, LS 2.2, 
SL 2.3 and SLN, respectively. 
 
The corresponding Freundlich exponents 1/n were 0.48, 0.59, 0.60, 0.45 and 0.51 (mean: 0.51) for 
soils Arizona S, Regina clay, LS 2.2, SL 2.3 and SLN, respectively (see Table CA  7.1.3.1.2- 3).. The 
poor correlations were not related to sorption processes but to unavoidable uncertainties in the 
analytical values when testing very low sorbed substances (no or little difference between 
concentrations at start and after adsorption). 
 
Table CA 7.1.3.1.2- 2: Adsorption test: Concentration of amidosulfuron-desmethyl in aqueous and 

soil phase at the end of the adsorption period 

Concentration of t.i. Soil Solution Percentage 
[mg/L] [mg/kg] [mg/L] Adsorbed A 

Arizona S 
0.05 0.025 0.028 14.827 
0.2 0.011 0.192 1.115 
1 0.151 0.906 0.935 
5 -0.105 5.137 -0.409 

Regina clay 
0.05 0.066 0.020 39.272 
0.2 0.044 0.182 4.501 
1 0.872 0.750 17.150 
5 0.991 4.841 3.866 

LS 2.2 
0.05 0.104 0.013 62.243 
0.2 0.048 0.184 4.922 
1 1.207 0.696 24.933 
5 2.371 4.643 9.250 

SL 2.3 
0.05 0.101 0.013 60.579 
0.2 -0.006 0.195 -0.589 
1 1.099 0.718 23.272 
5 1.271 4.865 4.960 
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Concentration of t.i. Soil Solution Percentage 
[mg/L] [mg/kg] [mg/L] Adsorbed A 

SLN 
0.05 0.056 0.022 33.300 
0.2 -0.028 0.200 -2.850 
1 0.956 0.746 20.809 
5 0.692 4.982 2.700 

A The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium concentration in the solution 
from the initial concentration (applied concentration). 

 
 
Table CA  7.1.3.1.2- 3: Adsorption constants of AE F101630 in soils 

Soil Soil type 
Adsorption 

pH OC 
[%] 

KF(ads)  
[mL/g] 1/n r KOC(ads) 

[mL/g] 

Arizona S loamy fine sand 8.0 0.16 0.08 0.48 0.63 51.14 

Regina clay silty clay 7.7 1.80 0.42 0.59 0.83 23.52 

LS 2.2 loamy fine sand 5.5 2.96 0.72 0.60 0.79 24.35 

SL 2.3 sandy loam 4.7 1.32 0.83 0.45 0.96 62.91 

SLN loamy fine sand 7.05 0.89 0.51 0.51 0.90 57.06 

Mean (arithmetic) 0.51 0.53 0.82 43.80 

pH: Value given as determined with 0.01 M calcium chloride solution 
KF: Freundlich coefficient for adsorption (ads) 
1/n : Slope of the Freundlich adsorption/desorption isotherms 
Koc: Adsorption/desorption coefficient per organic carbon (K x 100/% organic carbon) 
r: correlation coefficient 
 
III.  CONCLUSIONS 
The adsorption coefficient KOC(ads) (arithmetic mean) of amidosulfuron-desmethyl (AE F101630) was 
43.8 mL/g. The Freundlich exponent 1/n (arithmetic mean) was 0.53. 
 
Discussion: The evaluation of the sorption tests with different concentrations of the test substance 
showed poor correlations of the logarithmic concentrations in soil and solution for all soils 
(coefficients of correlation ranging from 0.63 to 0.96), which were linked to analytical issues 
encountered in this non-radiolabel experiment. Presumably for the same reason, Freundlich 
coefficients were notably out of the usual range (0.48 to 0.60), and not in-line with those observed in 
study KCA 7.1.3.1.2 /01. Therefore, results of this study are not considered reliable and were not used 
in risk assessment. 
 

***** 
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Amidosulfuron-desmethyl-chloropyrimidine: 
 
Studies submitted and evaluated in the course of the post-Annex I procedure for amidosulfuron 
 
Report: KCA 7.1.3.1.2/03; c6.れöä ,A; EpcziJ?(. み,; 2010; M-365227-01-1 
Title: [Pyrimidine-2-14C]amidosulfuron-desmethyl-chloropyrimidine (BCS-CO78570): 

Adsorption to soils 
Report No.: MEF-09/733 
Document No.: M-365227-01-1 
Guideline(s): OECD 106; EU 95/36/EC amending 91/414/EEC; US EPA OPPTS 835.1230 
Guideline deviation(s): none 
GLP/GEP: yes 
 
Executive Summary 
The adsorption behaviour of BCS-CO78570 (sodium salt of amidosulfuron-desmethyl-
chloropyrimidine, BCS-CO41838) was studied in five soils in batch equilibrium experiments in the 
dark at 20 ± 1 °C. 
 

Soil Source Texture (USDA) pH 1 OC [%] 
Laacher Hof AXXa (A) Monheim, Germany loamy sand 5.9 2.1 
Hoefchen am Hohenseh Plot 4a (O) Burscheid, Germany loam 6.6 2.6 
Hanscheiderhof Plot 611(H) Burscheid, Germany silt loam 6.0 2.5 
Dollendorf Plot II (D) Blankenheim, Germany clay loam 7.0 5.0 
Leland (L) Leland, USA loam 5.7 0.6 
1 pH measured in CaCl2 
 
The adsorption phase of the study was carried out using pre-equilibrated air-dried soils in 0.01 M 
aqueous CaCl2 solution with ratios of soil to solution of 1:1 for soils A and O, 3:4 for soil H and 1:2 
for soil D. BCS-CO78570 (sodium salt of a.-desmethyl-chloropyrimidine) was applied at 
concentrations of nominal 1.0, 0.3, 0.1, 0.03, and 0.01 mg/L in supernatant. Adsorption took place in 
the dark at 20 ± 1 °C for 72 hours.  
 
The test item was stable throughout the study. The mass balance of the parent compound determined 
for all soils at the highest concentration was > 90%. The overall mass balances (parent and CO2) were 
determined by LSC of the supernatants after adsorption and combustion/LSC of the remaining soils. 
The overall material balance for all concentrations was in the range of 90.4 - 94.5% (mean: 92.4%) of 
the applied radioactivity (AR). In the adsorption test 35.4 - 46.5%, 37.2 - 46.2%, 36.6 - 48.0%, 
33.9 - 44.5%, and 20.4 - 27.8% AR were adsorbed to soils A, O, H, D, and L, respectively. 
 
The adsorption parameters were calculated using the Freundlich adsorption isotherm. The calculated 
adsorption constants KF(ads) of the Freundlich isotherms for the five test soils ranged from 0.287 mL/g 
to 1.073 mL/g (mean: 0.666 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon 
content) ranged from 21 to 48 mL/g (mean: 30 mL/g). The Freundlich exponents 1/n were in the range 
of 0.9108 to 0.9330, indicating that the concentration of the test item affected the adsorption behaviour 
in the examined concentration range.  
 

 T
hi
s 
do
cu
me
nt
 i
s 
co
py
ri
gh
t 
pr
ot
ec
te
d.
  

 A
ny
 d
is
tr
ib
ut
io
n,
 r
ep
ro
du
ct
io
n 
or
 p
ub
li
ca
ti
on
 r
eq
ui
re
s 
 

 t
he
 c
on
se
nt
 o
f 
Ba
ye
r 
AG
 (
or
 i
ts
 r
es
pe
ct
iv
e 
af
fi
li
at
e)
. 
 

 A
ny
 u
se
 o
f 
th
e 
do
cu
me
nt
 o
r 
it
s 
co
nt
en
t 
fo
r 
re
gu
la
to
ry
 o
r 
 

 a
ny
 o
th
er
 c
om
me
rc
ia
l 
pu
rp
os
e 
is
 p
ro
hi
bi
te
d 
an
d 
co
ns
ti
tu
te
s 
 

 a
 v
io
la
ti
on
 o
f 
th
e 
un
de
rl
yi
ng
 l
ic
en
se
 a
gr
ee
me
nt
. 
 



Bayer – Crop Science Division Page 79 of 170 
2016-05-31 

Document MCA: Section 7 Fate and behaviour in the environment 
Amidosulfuron 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[pyrimidine-2-14C]BCS-CO78570 (sodium salt of a.-desmethyl-chloropyrimidine, BCS-CO41838) 
Sample ID: KATH 6339 
Specific Activity: 5.21 MBq/mg  
Radiochemical Purity: > 98%  
Chemical Purity: 99% 

 
2.  Test Soils 
Four soils originating from Germany and one soils originating from the USA were used for the test. 
The soils were taken from agricultural use areas representing different geographical origins and soil 
properties (see Table CA 7.1.3.1.2- 4). 
 
Table CA 7.1.3.1.2- 4:  Physico-chemical properties of test soils 

Parameter Results / Units 
Soil Designation A 

(Laacherhof 
AXXa) 

O 
(Hoefchen am 
Hohenseh Plot 

4a) 

H 
(Hanscheiderhof 

Plot 611) 

D 
(Dollendorf Plot 

II) 

L 
(Leland) 

Geographic 
Location: 

     

City Monheim Burscheid Burscheid Blankenheim Leland 
State North Rhine-

Westphalia 
North Rhine-
Westphalia 

North Rhine-
Westphalia 

North Rhine-
Westphalia 

Mississippi 

Country Germany Germany Germany Germany USA 
GPS Coordinates N 51° 04.647’ 

E 006° 53.517’ 
N 51° 04.011’ 
E 007° 06.327’ 

N 51° 04.482’ 
E 007° 06.361’ 

N 50°22.899’ 
E 06°43.001’ 

N 33° 20.168’ 
W 90° 53.082 

Pesticide use history None used for the previous five years N/A 
Collection 
procedures 

Sample taken with shovel and placed in plastic bags 

Sampling depth 0-20 cm 0-15 cm 
Storage conditions in climate chamber at 6 °C (at receiving facility) Refrigerator at 

4 °C in USA, 
Climate chamber 
at 6 °C at test 
facility  

Storage length less than 3 months after sieving approximately 13 
months 

less than 3 
months after 
sieving 

approximately 14 
months 

Soil Preparation Air-dried and sieved (2 mm) 
Textural Class 
(USDA) 

loamy sand loam silt loam clay loam loam 

Sand 85% 33% 27% 35% 39% 
Silt 8% 44% 53% 28% 50% 
Clay 7% 23% 20% 37% 11% 
pH CaCl2 5.9 6.6 6.0 7.0 5.7 
pH water 6.2 6.9 6.1 7.2 6.0 
Organic Carbon 2.1% 2.6% 2.5% 5.0% 0.6% 
Organic Matter 1 3.6% 4.5% 4.3% 8.6% 1.0% 
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Parameter Results / Units 
Soil Designation A 

(Laacherhof 
AXXa) 

O 
(Hoefchen am 
Hohenseh Plot 

4a) 

H 
(Hanscheiderhof 

Plot 611) 

D 
(Dollendorf Plot 

II) 

L 
(Leland) 

Cation Exchange 
Capacity 
[meq/100 g] 

11.5 14.2 9.2 25.2 9.5 

1 % organic matter = % organic carbon x 1.724 

GPS: global positioning system 
USDA: United States Department of Agriculture 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption in batch equilibrium experiments consisted of Teflon® centrifuge tubes 
(volume 42 mL) and screw caps.  
 
In preliminary tests, the stability of the test item in CaCl2 solution, the adsorption of the test item to 
the test system surface, the optimal soil-to-solution ratio, the appropriate adsorption equilibration time 
and the stability of the test item in presence of soil were determined (parental mass balance test).  
 
In the definitive test, the adsorption phase of the study was carried out in duplicate using pre-
equilibrated air-dried soil with [pyrimidine-2-14C]BCS-CO78570 applied at nominal concentrations of 
1, 0.3, 0.1, 0.03, and 0.01 mg/L in the dark at 20 ± 1 °C for 72 hours. The equilibration solution used 
was 0.01 M aqueous CaCl2 solution with a soil to solution ratio of 1:1 for soils A and O (20 g soil and 
20 g solution), 3:4 for soil H (15 g soil and 20 g solution) and 1:2 for soil D (10 g soil and 20 g 
solution).  
 
The samples were incubated at constant temperature in the dark and continuously agitated using an 
overhead shaker. 
 
2.  Analytical Procedures 
The suspensions were centrifuged (approx. 15 min., 10000 x g) and the radioactivity contents in the 
supernatants were analysed by liquid scintillation counting (LSC). The pH values of the supernatants 
were determined. For the calculation of the mass balance, the remaining soil was air dried, combusted, 
and analysed by LSC. 
 
In the preliminary parental mass balance test, the soil samples taken after 24 and 72 h were extracted 
fivefold with each 16 mL ACN/Milli-Q-water (4/1; v/v), by shaking for 30 min. After each extraction 
step the samples were centrifuged and supernatants decanted. Extracts from ambient extraction steps 
were combined and measured (volume, LSC). After concentration (1:10) an aliquot (50 μL) of 
combined ambient extracts were analysed by HPLC to check the stability of the test item and to 
establish the parental mass balance. 
 
3.  Calculations 
Amounts of test item are expressed as percentage of the applied radioactivity, or as test item 
concentration after conversion by the specific radioactivity.  
 
The amount of test item adsorbed to soil was calculated by subtracting the equilibrium concentration 
in the solution from the initial concentration (applied concentration). By establishing the material 
balances and the stability of the test item by HPLC it was verified that, besides adsorption to soils, no 
other significant processes had contributed to the decline of test item measured in the supernatant. The 
overall material balance was calculated as sum of RA of the removed supernatants resulting from the 
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adsorption step, and the residues in the soil layer determined by combustion (including the remaining 
solution after the last centrifugation step). 
 
Adsorption and desorption isotherms were calculated by linear regression analysis of the adsorption 
data according to the Freundlich equation. Based on the Freundlich KF-values, the respective 
Freundlich KF,OC-values were derived by normalisation for the soil organic carbon content. 
 
II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE AND RESULTS OF PRELIMINARY TESTS 
In preliminary tests it was shown, that the test item did not show significant adsorption to the inner 
surfaces of the test vessels. No breakdown of the test item in pure CaCl2-solutions was determined in 
HPLC-analysis. 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. The parental mass balance of BCS-CO78570 was > 90% for all soils. Thus, the stability in 
presence of soil was adequate to determine the distribution by LSC in the definitive test. 
 
B. DEGRADATION OF PARENT COMPOUND 
The parental mass balance after 72 h were 93.0. 90.4, 91.4 , 92.7 and 94.5% for soils A, O, H, D and 
L, respectively.  
 
C. FINDINGS 
At the end of the adsorption phase, 35.4 - 46.5%, 37.2 - 46.2%, 36.6 - 48.0%, 33.9 - 44.5% and 
20.4 - 27.8% were adsorbed based on the measured [pyrimidine-2-14C]BCS-CO78570 concentration in 
soil A, O, H, D and L, respectively (see Table CA 7.1.3.1.2- 5). Based on the measured [pyrimidine-2-
14C]BCS-CO78570 concentration, the calculated adsorption coefficients KF(ads) of the Freundlich 
adsorption isotherms ranged from 0.287 to 1.073 mL/g (mean: 0.666 mL/g) and the adsorption 
constants KOC(ads) (normalised to organic carbon content) ranged from 21 to 48 mL/g (mean: 30 mL/g). 
The Freundlich exponents 1/n were in the range of 0.9108 to 0.9330 (mean: 0.9204), indicating that 
the concentration of BCS-CO78570 did not affect the adsorption behaviour in the examined 
concentration range (see Table CA 7.1.3.1.2- 6). 
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Table CA 7.1.3.1.2- 5: Definitive test: Concentration of [pyrimidine-2-14C]BCS-CO78570 in aqueous 

and soil phase at the end of the adsorption period (mean ± s.d.) 

Concentration of t.i. Soil Solution Percentage 
[mg/L] [mg/kg] [mg/L] Adsorbed A 

Laacherhof AXXa (A) 
0.010 0.005 0.006 46.5 ± 0.95 
0.031 0.014 0.017 44.7 ± 0.34 
0.09 0.038 0.055 41.2 ± 1.06 
0.29 0.127 0.167 43.1 ± 1.11 
0.91 0.320 0.585 35.4 ± 1.22 

Hoefchen am Hohenseh (O) 
0.010 0.005 0.006 46.2 ± 1.16 
0.031 0.014 0.017 45.1 ± 0.57 
0.09 0.040 0.054 42.7 ± 0.26 
0.29 0.128 0.166 43.6 ± 0.22 
0.91 0.337 0.568 37.2 ± 0.16 

Hanscheiderhof (H) 
0.010 0.007 0.005 48.0 ± 0.11 
0.031 0.019 0.016 46.2 ± 0.05 
0.09 0.053 0.054 42.7 ± 0.62 
0.29 0.172 0.165 43.9 ± 0.38 
0.91 0.442 0.574 36.6 ± 0.50 

Dollendorf (D) 
0.010 0.009 0.006 44.5 ± 0.84 
0.031 0.027 0.017 43.8 ± 0.44 
0.09 0.075 0.056 39.9 ± 0.15 
0.29 0.245 0.171 41.6 ± 0.37 
0.91 0.615 0.598 33.9 ± 0.91 

Leland (L) 
0.010 0.003 0.007 27.8 ± 0.97 
0.031 0.008 0.023 26.3 ± 0.28 
0.09 0.024 0.069 26.0 ± 1.38 
0.29 0.081 0.213 27.6 ± 0.18 
0.91 0.185 0.721 20.4 ± 1.04 

A The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium concentration in the solution 
from the initial concentration (applied concentration). 
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Table CA 7.1.3.1.2- 6: Adsorption constants of [pyrimidine-2-14C]BCS-CO78570 in soils 

Soil Soil type 
Adsorption 

pH KF(ads)  
[mL/g] 1/n R2 KOC(ads) 

[mL/g] 

A loamy sand 5.9 0.568 0.9137 0.9973 27 

O loam 6.6 0.614 0.9300 0.9984 24 

H silt loam 6.0 0.789 0.9108 0.9981 32 

D clay loam 7.0 1.073 0.9144 0.9973 21 

L loam 5.7 0.287 0.9330 0.9948 48 

Mean (arithmetic) 0.666 0.9204 0.9972 30 

pH: Value given as determined with 0.01 M calcium chloride solution 
KF: Freundlich coefficient for adsorption (ads) 
1/n : Slope of the Freundlich adsorption/desorption isotherms 
Koc: Adsorption/desorption coefficient per organic carbon (K x 100/% organic carbon) 
R2: Regression coefficient of Freundlich equation 
 
III.  CONCLUSIONS 
The adsorption constant KOC(ads) (arithmetic mean) of BCS-CO78570 (sodium salt of a.-desmethyl-
chloropyrimidine, BCS-CO41838) was 30 mL/g. The Freundlich exponent 1/n (arithmetic mean) was 
0.9204. 
 

***** 
 
Amidosulfuron-guanidine: 
 
Studies submitted and evaluated in the course of the post-Annex I procedure for amidosulfuron 
 
Report: KCA 7.1.3.1.2/04; ねzxü?. ,O; J.Ea/äöc( み,; 2010; M-363960-02-1 
Title: [Guanidine14C]amidosulfuron-guanidine (BCS-CO80263): Adsorption to soils 
Report No.: MEF-09/732 
Document No.: M-363960-02-1 
Guideline(s): OECD 106; EU 95/36/EC amending 91/414/EEC; US EPA OPPTS 835.1230 
Guideline deviation(s): none 
GLP/GEP: yes 
 
Executive Summary 
The adsorption behaviour of BCS-CO80263 (sodium salt of amidosulfuron-guanidine. BCS-
CO41839) was studied in five soils in batch equilibrium experiments in the dark at 20 ± 1 °C. 
 

Soil Source Texture (USDA) pH 1 OC [%] 
Laacher Hof AXXa (A) Monheim, Germany loamy sand 5.9 2.1 
Hoefchen am Hohenseh Plot 4a (O) Burscheid, Germany loam 6.6 2.6 
Hanscheiderhof Plot 611(H) Burscheid, Germany silt loam 6.0 2.5 
Dollendorf Plot II (D) Blankenheim, Germany clay loam 7.0 5.0 
Leland (L) Leland, USA loam 5.7 0.6 
1 pH measured in CaCl2 
 
The adsorption phase of the study was carried out using pre-equilibrated air-dried soils in 0.01 M 
aqueous CaCl2 solution with ratios of soil to solution of 1:1 for soil A, O, H, and L and of 1:2 for soil 
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D. BCS-CO80263 (sodium salt of BCS-CO41839) was applied at concentrations of nominal 1.0, 0.3, 
0.1, 0.03, and 0.01 mg/L in supernatant. Adsorption took place in the dark at 20 ± 1 °C for 72 hours.  
 
The test item was stable throughout the study. The mass balance of the parent compound determined 
for all soils at the highest concentration was > 90%. The overall mass balances (parent and CO2) were 
determined by LSC of the supernatants after adsorption and combustion/LSC of the remaining soils. 
The overall material balance for all concentrations was in the range of 92.0 - 96.5% (mean: 93.5%) of 
the applied radioactivity (AR). In the adsorption test 20.6 - 31.1%, 26.0 - 34.0%, 23.2 - 31.8%, 
25.6 - 36.7%, and 18.8 - 23.4% AR were adsorbed to soils A, O, H, D, and L, respectively. 
 
The adsorption parameters were calculated using the Freundlich adsorption isotherm. The calculated 
adsorption constants KF(ads) of the Freundlich isotherms for the five test soils ranged from 0.232 mL/g 
to 0.649 mL/g (mean: 0.349 mL/g) and the adsorption constants KFOC(ads) (normalised to organic 
carbon content) ranged from 11 to 39 mL/g (mean: 18 mL/g). The Freundlich exponents 1/n were in 
the range of 0.8723 to 0.9460, indicating that the concentration of the test item affected the adsorption 
behaviour in the examined concentration range.  
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[guanidine-14C]BCS-CO80263 (sodium salt of BCS-CO41839) 
Sample ID: KATH 6330 
Specific Activity: 3.66 MBq/mg  
Radiochemical Purity: > 99%  
Chemical Purity: > 99% 

 
2.  Test Soils 
Four soils originating from Germany and one soils originating from the USA were used for the test. 
The soils were taken from agricultural use areas representing different geographical origins and soil 
properties (see Table CA 7.1.3.1.2- 7). 
 
Table CA 7.1.3.1.2- 7:  Physico-chemical properties of test soils 

Parameter Results / Units 
Soil Designation A 

(Laacherhof 
AXXa) 

O 
(Hoefchen am 
Hohenseh Plot 

4a) 

H 
(Hanscheiderhof 

Plot 611) 

D 
(Dollendorf Plot 

II) 

L 
(Leland) 

Geographic 
Location: 

     

City Monheim Burscheid Burscheid Blankenheim Leland 
State North Rhine-

Westphalia 
North Rhine-
Westphalia 

North Rhine-
Westphalia 

North Rhine-
Westphalia 

Mississippi 

Country Germany Germany Germany Germany USA 
GPS Coordinates N 51° 04.647’ 

E 006° 53.517’ 
N 51° 04.011’ 
E 007° 06.327’ 

N 51° 04.482’ 
E 007° 06.361’ 

N 50°22.899’ 
E 06°43.001’ 

N 33° 20.168’ 
W 90° 53.082 

Pesticide use history None used for the previous five years N/A 
Collection 
procedures 

Sample taken with shovel and placed in plastic bags 

Sampling depth 0-20 cm 0-15 cm 
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Parameter Results / Units 
Soil Designation A 

(Laacherhof 
AXXa) 

O 
(Hoefchen am 
Hohenseh Plot 

4a) 

H 
(Hanscheiderhof 

Plot 611) 

D 
(Dollendorf Plot 

II) 

L 
(Leland) 

Storage conditions in climate chamber at 6 °C (at receiving facility) Refrigerator at 
4 °C in USA, 
Climate chamber 
at 6 °C at test 
facility  

Storage length less than 3 months after sieving approximately 13 
months 

less than 3 
months after 
sieving 

approximately 14 
months 

Soil Preparation Air-dried and sieved (2 mm) 
Textural Class 
(USDA) 

loamy sand loam silt loam clay loam loam 

Sand 85% 33% 27% 35% 39% 
Silt 8% 44% 53% 28% 50% 
Clay 7% 23% 20% 37% 11% 
pH CaCl2 5.9 6.6 6.0 7.0 5.7 
pH water 6.2 6.9 6.1 7.2 6.0 
Organic Carbon 2.1% 2.6% 2.5% 5.0% 0.6% 
Organic Matter 1 3.6% 4.5% 4.3% 8.6% 1.0% 
Cation Exchange 
Capacity 
[meq/100 g] 

11.5 14.2 9.2 25.2 9.5 

1 % organic matter = % organic carbon x 1.724 

GPS: global positioning system 
USDA: United States Department of Agriculture 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption in batch equilibrium experiments consisted of Teflon® centrifuge tubes 
(volume 42 mL) and screw caps.  
 
In preliminary tests, the stability of the test item in CaCl2 solution, the adsorption of the test item to 
the test system surface, the optimal soil-to-solution ratio, the appropriate adsorption equilibration time 
and the stability of the test item in presence of soil were determined (parental mass balance test).  
 
In the definitive test, the adsorption phase of the study was carried out in duplicate using pre-
equilibrated air-dried soil with [guanidine-14C]BCS-CO80263 applied at nominal concentrations of 1, 
0.3, 0.1, 0.03, and 0.01 mg/L in the dark at 20 ± 1 °C for 72 hours. The equilibration solution used was 
0.01 M aqueous CaCl2 solution with a soil to solution ratio of 1:1 for soils A, O, H and L (20 g soil 
and 20 g solution) and a soil to solution ratio of 1:2 for soil D (10 g soil and 20 g solution).  
 
The samples were incubated at constant temperature in the dark and continuously agitated using an 
overhead shaker. 
 
2.  Analytical Procedures 
The suspensions were centrifuged (approx. 10 min., 10000 x g) and the radioactivity contents in the 
supernatants were analysed by liquid scintillation counting (LSC). The pH values of the supernatants 
were determined. For the calculation of the mass balance, the remaining soil was air dried, combusted, 
and analysed by LSC. 
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In the preliminary parental mass balance test, the soil samples taken after 24 and 96 h were extracted 
fivefold with each 16 mL ACN/Milli-Q-water (4/1; v/v), by shaking for 30 min. After each extraction 
step the samples were centrifuged and supernatants decanted. Extracts from ambient extraction steps 
were combined and measured (volume, LSC). After concentration (1:10) an aliquot (50 μL) of 
combined ambient extracts were analysed by HPLC to check the stability of the test item and to 
establish the parental mass balance. 
 
3.  Calculations 
Amounts of test item are expressed as percentage of the applied radioactivity, or as test item 
concentration after conversion by the specific radioactivity.  
 
The amount of test item adsorbed to soil was calculated by subtracting the equilibrium concentration 
in the solution from the initial concentration (applied concentration). By establishing the material 
balances and the stability of the test item by HPLC it was verified that, besides adsorption to soils, no 
other significant processes had contributed to the decline of test item measured in the supernatant. The 
overall material balance was calculated as sum of RA of the removed supernatants resulting from the 
adsorption step, and the residues in the soil layer determined by combustion (including the remaining 
solution after the last centrifugation step). 
 
Adsorption and desorption isotherms were calculated by linear regression analysis of the adsorption 
data according to the Freundlich equation. Based on the Freundlich KF-values, the respective 
Freundlich KF,OC-values were derived by normalisation for the soil organic carbon content. 
 
II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE AND RESULTS OF PRELIMINARY TESTS 
In preliminary tests it was shown, that the test item did not show significant adsorption to the inner 
surfaces of the test vessels. No breakdown of the test item in pure CaCl2-solutions was determined in 
HPLC-analysis. 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. The parental mass balance of BCS-CO80263 was > 90% for all soils. Thus, the stability in 
presence of soil was adequate to determine the distribution by LSC in the definitive test. 
 
B. DEGRADATION OF PARENT COMPOUND 
The parental mass balances after 48 h were 92.0, 92.5, 93.9, 92.6 and 96.5% for soils A, O, H, D and 
L, respectively.  
 
C. FINDINGS 
At the end of the adsorption phase, 20.6-31.1%, 26.0-34.0%, 23.2-31.8%, 25.6-36.7% and 18.8-23.4% 
were adsorbed based on the measured [guanidine-14C]BCS-CO80263 concentration in soil A, O, H, D 
and L, respectively (see Table CA 7.1.3.1.2- 8). Based on the measured [guanidine-14C]BCS-CO80263 
concentration, the calculated adsorption coefficients KF(ads) of the Freundlich adsorption isotherms 
ranged from 0.232 to 0.649 mL/g (mean: 0.349 mL/g) and the adsorption constants KOC(ads) 
(normalised to organic carbon content) ranged from 11 to 39 mL/g (mean: 18 mL/g). The Freundlich 
exponents 1/n were in the range of 0.8723 to 0.9460 (mean: 0.9031), indicating that the concentration 
of BCS-CO80263 did not affect the adsorption behaviour in the examined concentration range (see 
Table CA 7.1.3.1.2- 9). 
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Table CA 7.1.3.1.2- 8: Definitive test: Concentration of [guanidine-14C]BCS-CO80263 in aqueous 

and soil phase at the end of the adsorption period (mean ± s.d.) 

Concentration of t.i. Soil Solution Percentage 
[mg/L] [mg/kg] [mg/L] Adsorbed A 

Soil Laacherhof AXXa (A) 
0.010 0.003 0.007 31.1 ± 1.33 
0.031 0.009 0.022 29.4 ± 0.69 
0.12 0.028 0.091 23.3 ± 0.47 
0.36 0.075 0.287 20.8 ± 0.48 
1.22 0.251 0.967 20.6 ± 0.05 

Soil Hoefchen am Hohenseh (O) 
0.010 0.004 0.007 34.0 ± 0.26 
0.031 0.010 0.021 33.1 ± 0.23 
0.12 0.035 0.084 29.3 ± 0.49 
0.36 0.096 0.266 26.6 ± 1.06 
1.22 0.316 0.902 26.0 ± 0.38 

Soil Hanscheiderhof (H) 
0.010 0.003 0.007 31.8 ± 1.63 
0.031 0.009 0.022 28.8 ± 0.40 
0.12 0.033 0.086 27.8 ± 4.24 
0.36 0.084 0.278 23.1 ± 0.62 
1.22 0.283 0.935 23.2 ± 0.64 

Soil Dollendorf (D) 
0.010 0.008 0.007 36.7 ± 1.07 
0.031 0.022 0.020 35.5 ± 0.21 
0.12 0.072 0.083 30.2 ± 0.32 
0.36 0.190 0.267 26.2 ± 0.27 
1.22 0.623 0.907 25.6 ± 0.40 

Soil Leland (L) 
0.010 0.002 0.008 23.4 ± 0.18 
0.031 0.007 0.024 22.6 ± 0.32 
0.12 0.024 0.095 20.1 ± 0.19 
0.36 0.068 0.294 18.8 ± 1.59 
1.22 0.242 0.976 19.9 ± 1.11 

A The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium concentration in the solution 
from the initial concentration (applied concentration). 
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Table CA 7.1.3.1.2- 9: Adsorption constants of [guanidine-14C]BCS-CO80263 in soils 

Soil Soil type 
Adsorption 

pH KF(ads)  
[mL/g] 1/n R2 KOC(ads) 

[mL/g] 

A loamy sand 5.9 0.240 0.8723 0.9981 11 

O loam 6.6 0.337 0.9119 0.9994 13 

H silt loam 6.0 0.289 0.9054 0.9971 12 

D clay loam 7.0 0.649 0.8797 0.9990 13 

L loam 5.7 0.232 0.9460 0.9985 39 

Mean (arithmetic) 0.349 0.9031 0.9984 18 

pH: Value given as determined with 0.01 M calcium chloride solution 
KF: Freundlich coefficient for adsorption (ads) 
1/n : Slope of the Freundlich adsorption/desorption isotherms 
Koc: Adsorption/desorption coefficient per organic carbon (K x 100/% organic carbon) 
R2: Regression coefficient of Freundlich equation 
 
III.  CONCLUSIONS 
The adsorption constant KFoc(ads) (arithmetic mean) of BCS-CO80263 (sodium salt of amidosulfuron-
guanidine. BCS-CO41839) was 18 mL/g. The Freundlich exponent 1/n (arithmetic mean) was 0.9031. 
 

***** 
 
Amidosulfuron-biuret: 
 
Studies submitted and evaluated in the course of the post-Annex I procedure for amidosulfuron 
 
Report: KCA 7.1.3.1.2/05; `o.F/8ää ロ,; 2010; M-365734-01-1 
Title: [Terminal carbamoyl-14C]BCS-CQ56642 (amidosulfuron-biuret): Adsorption on five 

soils 
Report No.: MEF-10/070 
Document No.: M-365734-01-1 
Guideline(s): OECD 106; US EPA OPPTS 835.1230; EU 95/36/EC amending 91/414/EEC; 

Canadian PMRA DACO Number 8.2.4.2; Japanese MAFF New Test Guideline 
Guideline deviation(s): none 
GLP/GEP: yes 
 
Executive Summary 
The adsorption behaviour of amidosulfuron-biuret (BCS-CQ56642) was studied in five soils in batch 
equilibrium experiments in the dark at 19.1 ± 0.1 °C. 
 

Soil Source Texture (USDA) pH 1 OC [%] 
Laacher Hof AXXa (AX) Monheim, Germany loamy sand 5.9 2.1 
Hoefchen am Hohenseh Plot 4a (HH) Burscheid, Germany loam 6.6 2.6 
Dollendorf Plot II (HN) Blankenheim, Germany clay loam 7.0 5.0 
Hanscheiderhof Plot 611(DD) Burscheid, Germany silt loam 6.0 2.5 
Leland (LL) Leland, USA loam 5.7 0.6 
1 pH measured in CaCl2 
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The adsorption phase of the study was carried out using air-dried soils pre-equilibrated in aqueous 
0.01 M CaCl2 solution with a soil-to-solution ratio of 1/1. Amidosulfuron-biuret was applied at 
nominal concentrations of 1.0, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl2 solution (applied 
as sodium salt BCS-CQ56642). No desorption step was performed due to a very low/no adsorption of 
amidosulfuron-biuret on the test soils. Adsorption took place for 72 hours in the dark at 19.1 ± 0.1 °C. 
 
The test item was sufficient stable throughout the study. The parental mass balance for all soils was in 
the range of 93.9 to 96.2% (mean: 94.9%) of the applied radioactivity. The overall mass balances for 
all concentrations and soils were in the range of 91.8 to 100.6% (mean: 97.2%). 
 
In the definitive adsorption test 0.4 – 1.7% and 0.9 – 1.8% of the applied radioactivity were adsorbed 
in soils Laacher Hof AXXa and Hanscheiderhof, respectively. No adsorption of the test item was 
detected for soils Hoefchen Am Hohenseh 4a, Dollendorf II and Leland. 
  
The adsorption parameters were calculated using the Freundlich adsorption isotherm. The calculated 
adsorption constants KF(ads) of the Freundlich isotherms for the test soils Laacher Hof AXXa and 
Hanscheiderhof were 0.012 and 0.009 mL/g. No adsorption of the test item was detected for soils 
Hoefchen Am Hohenseh 4a, Dollendorf II and Leland. Therefore the adsorption constants were set to 
0 mL/g (mean overall: 0.004 mL/g). The Freundlich exponents 1/n were 1.0526 and 0.8851 (mean: 
0.9689) for soils Laacher Hof AXXa and Hanscheiderhof, respectively. 
 
There is no significant correlation between pH and adsorption for the investigated soils. 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[terminal carbamoyl-14C]BCS-CQ56642 
Sample ID: KATH 6416 
Specific Activity: 5.14 MBq/mg  
Radiochemical Purity: > 99%  
Chemical Purity: > 99% 

 
2.  Test Soils 
Four soils originating from Germany and one soils originating from the USA were used for the test. 
The soils were taken from agricultural use areas representing different geographical origins and soil 
properties (see Table CA 7.1.3.1.2- 10). 
 
Table CA 7.1.3.1.2- 10:  Physico-chemical properties of test soils 

Parameter Results / Units 
Soil Designation AX 

(Laacherhof 
AXXa) 

HH 
(Hoefchen am 
Hohenseh 4a) 

DD 
(Dollendorf II) 

HN 
(Hanscheiderhof) 

LL 
(Leland) 

Geographic 
Location: 

     

City Monheim Burscheid Blankenheim Burscheid Leland 
State North Rhine-

Westphalia 
North Rhine-
Westphalia 

North Rhine-
Westphalia 

North Rhine-
Westphalia 

Mississippi 

Country Germany Germany Germany Germany USA 
GPS Coordinates N 51° 04.6’ 

E 006° 53.5’ 
N 51° 04.0’ 
E 007° 06.3’ 

N 50°22.9’ 
E 006°43.0’ 

N 51° 04.5’ 
E 007° 06.4’ 

N 33° 20.2’ 
W 090° 53.1 

Pesticide use history None used for the previous five years 
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Parameter Results / Units 
Soil Designation AX 

(Laacherhof 
AXXa) 

HH 
(Hoefchen am 
Hohenseh 4a) 

DD 
(Dollendorf II) 

HN 
(Hanscheiderhof) 

LL 
(Leland) 

Collection 
procedures 

Sample taken with shovel and placed in plastic bags 

Sampling depth 0 – 20 cm 
Storage conditions Ambient, after sieving storage in refrigerator  
Storage length less than 10 months after sieving less than 21 months after sieving 
Soil Preparation Air-dried and sieved (2 mm) 
Textural Class 
(USDA) 

loamy sand loam clay loam silt loam loam 

Sand 85% 33% 35% 27% 39% 
Silt 8% 44% 28% 53% 50% 
Clay 7% 23% 37% 20% 11% 
pH CaCl2 5.9 6.6 7.0 6.0 5.7 
pH water 6.2 6.9 7.2 6.1 6.0 
Organic Carbon 2.1% 2.6% 5.0% 2.5% 0.6% 
Organic Matter 1 3.6% 4.5% 8.6% 4.3% 1.0% 
Cation Exchange 
Capacity 
[meq/100 g] 

11.5 14.2 25.2 9.2 9.5 

1 % organic matter = % organic carbon x 1.724 

GPS: global positioning system 
USDA: United States Department of Agriculture 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption in batch equilibrium experiments consisted of centrifuge tubes (volume 
42 mL) and Teflon® screw caps.  
 
In preliminary tests, the stability of the test item in CaCl2 solution, the adsorption of the test item to 
the test system surface, the optimal soil-to-solution ratio, the appropriate adsorption equilibration time 
and the stability of the test item in presence of soil were determined (parental mass balance test).  
 
In the definitive test, the adsorption phase of the study was carried out in duplicate using pre-
equilibrated air-dried soil with [terminal carbamoyl-14C]BCS-CQ56642 (sodium salt of 
amidosulfuron-biuret) applied at nominal concentrations of 1, 0.3, 0.1, 0.03, and 0.01 mg/L in the dark 
at 19.1 ± 0.1 °C for 72 hours. The equilibration solution used was 0.01 M aqueous CaCl2 solution with 
a soil to solution ratio of 1:1 for all soils.  
 
The samples were incubated at constant temperature in the dark and continuously agitated using an 
overhead shaker. 
 
2.  Analytical Procedures 
The suspensions were centrifuged (approx. 10 min., 1140 x g) and the radioactivity contents in the 
supernatants were analysed by liquid scintillation counting (LSC). In order to establish the material 
balance, the remaining soil was extracted twice with 10 mL acetone each at ambient temperature by 
shaking for 30 min. The samples were centrifuged and the supernatants decanted and combined. The 
radioactivity in the supernatants was determined by LSC and the remaining soil was air dried, 
combusted, and analysed by LSC. 
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In the preliminary parental mass balance test, the soil samples taken after 72 h were extracted three 
times with 16 mL acetonitrile/water 4/1 (v/v) at ambient temperature by shaking for 30 minutes each 
except for the samples of soil Dollendorf II, which were extracted five times with the same conditions. 
The samples were centrifuged after each extraction step and the supernatants decanted. The 
supernatants were combined and analysed by LSC. Aliquots of the supernatant and organic extract 
were concentrated and analysed by HPLC to check the stability of the test item and to establish the 
parental mass balance. 
 
3.  Calculations 
Amounts of test item are expressed as percentage of the applied radioactivity, or as test item 
concentration after conversion by the specific radioactivity.  
 
The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium 
concentration in the solution from the initial concentration (applied concentration). By establishing the 
material balances and the stability of the test item with HPLC it was verified that, besides the 
adsorption to the soils, no other significant processes had contributed to the decline of test item 
measured in the supernatant. 
The overall material balance was calculated as sum of radioactivity of the removed supernatants 
resulting from the adsorption step and the residues in the soil layer determined by combustion 
(including the remaining solution after the last centrifugation step). 
 
Adsorption and desorption isotherms were calculated by linear regression analysis of the adsorption 
data according to the Freundlich equation. Based on the Freundlich KF-values, the respective 
Freundlich KF,OC-values were derived by normalisation for the soil organic carbon content. 
 
II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE AND RESULTS OF PRELIMINARY TESTS 
In preliminary tests it was shown, that the test item did not show significant adsorption to the inner 
surfaces of the test vessels. No breakdown of the test item in pure CaCl2-solutions was determined in 
HPLC-analysis. 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. The parental mass balance of amidosulfuron-biuret was > 90% for all soils. Thus, the 
stability in presence of soil was adequate to determine the distribution by LSC in the definitive test. 
 
B. DEGRADATION OF PARENT COMPOUND 
Amidosulfuron-biuret was sufficient stable throughout the study. The mean parental mass balances 
were 95.9, 93.9, 94.0, 94.3 and 96.2% AR after 72 hours for soil AX, HH, DD, HN and LL, 
respectively. 
 
C. FINDINGS 
In the definitive adsorption test 0.4 – 1.7 % and 0.9 – 1.8 % of the applied radioactivity were adsorbed 
in soils AX and HN, respectively. No adsorption of the test item was detected for soils HH, Dollendorf 
and LL (see Table CA 7.1.3.1.2- 11). The calculated adsorption constants KF(ads) of the Freundlich 
isotherms for the test soils AX and HN were 0.012 and 0.009 mL/g. No adsorption of the test item was 
detected for soils HH, DD and LL. Therefore the adsorption constants were set to 0 mL/g (mean 
overall: 0.004 mL/g). The Freundlich exponents 1/n were 1.0526 and 0.8851 (mean: 0.9689) for soils 
AX and HN, respectively (see Table CA 7.1.3.1.2- 12). 
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Table CA 7.1.3.1.2- 11: Definitive test: Concentration of [terminal carbamoyl-14C]BCS-CQ56642 in 

aqueous and soil phase at the end of the adsorption period (mean ± s.d.) 

Concentration of t.i. Soil Solution Percentage 
[mg/L] [mg/kg] [mg/L] Adsorbed A 

Laacherhof AXXa (AX) 
0.010 0.000 0.010 0.7 ± 0.7 
0.029 0.000 0.029 0.4 ± 0.6 
0.10 0.001 0.096 1.3 ± 0.4 
0.29 0.002 0.287 0.6 ± 0.2 
0.97 0.016 0.952 1.7 ± 0.4 

Hoefchen am Hohenseh (HH) 
0.010 0.000 0.010 -1.2 ± 0.7 
0.029 0.000 0.029 -0.6 ± 0.1 
0.10 0.000 0.097 0.3 ± 0.6 
0.29 -0.001 0.290 -0.3 ± 0.6 
0.97 0.001 0.968 0.1 ± 0.2 

Dollendorf (DD) 
0.010 0.000 0.010 -0.3 ± 0.5 
0.029 0.000 0.029 -0.9 ± 0.2 
0.10 -0.001 0.098 -1.3 ± 0.2 
0.29 -0.004 0.293 -1.4 ± 0.7 
0.97 -0.018 0.986 -1.9 ± 0.4 

Hanscheiderhof (HN) 
0.010 0.000 0.010 1.8 ± 0.6 
0.029 0.000 0.029 1.5 ± 0.4 
0.10 0.001 0.096 1.3 ± 0.4 
0.29 0.003 0.286 0.9 ± 0.4 
0.97 0.013 0.955 1.4 ± 0.8 

Leland (LL) 
0.010 0.000 0.010 -0.9 ± 0.2 
0.029 0.000 0.029 -0.9 ± 0.2 
0.10 0.000 0.098 -0.4 ± 0.2 
0.29 -0.002 0.291 -0.7 ± 0.1 
0.97 0.000 0.968 0.0 ± 0.3 

A The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium concentration in the solution 
from the initial concentration (applied concentration). 
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Table CA 7.1.3.1.2- 12: Adsorption constants of [terminal carbamoyl-14C]BCS-CQ56642 in soils 

Soil Soil type 
Adsorption 

pH KF(ads)  
[mL/g] 1/n R2 KOC(ads) 

[mL/g] 

AX loamy sand 5.9 0.012 1.0526 0.9268 0.6 

HH loam 6.6 0 1 N/A N/A 0 

DD clay loam 7.0 0 1 N/A N/A 0 

HN silt loam 6.0 0.009 0.9074 0.9074 0.4 

LL loam 5.7 0 1 N/A N/A 0 

Mean (arithmetic) 0.004 0.9689 0.9171 0.2 

pH: Value given as determined with 0.01 M calcium chloride solution 
KF: Freundlich coefficient for adsorption (ads) 
1/n : Slope of the Freundlich adsorption/desorption isotherms 
Koc: Adsorption/desorption coefficient per organic carbon (K x 100/% organic carbon) 
R2: Regression coefficient of Freundlich equation 
1 No adsorption of the test item was detected for soils HH, DD and LL, therefore the adsorption constant 
 could not be calculated and was set to 0 mL/g 
 
III.  CONCLUSIONS 
The adsorption constants KF(ads) of amidosulfuron-biuret for soils AX and HN calculated based on the 
Freundlich isotherms were 0.012 and 0.009 mL/g, respectively. No adsorption of the test item was 
detected for soils HH, DD and LL. Therefore the calculation according to the Freundlich equation 
could not be performed and the adsorption constants KF(ads) were set to 0 mL/g (mean overall: 
0.004 mL/g). The respective KOC(ads) values for all soils were in the range of 0 to 0.6 mL/g (mean: 
0.2 mL/g).  
There was no significant correlation between pH and adsorption for the investigated soils. 
 

***** 
 
Amidosulfuron-ADMP: 
 
Studies submitted and evaluated in the course of the post-Annex I procedure for amidosulfuron 
 
Report: KCA 7.1.3.1.2/06; u_:t龾/I.+acc れ,; L(/zö.h Y,; 1992; M-136973-01-1 
Title: Adsorption/Desorption of 2-Amino-4,6-dimethoxypyrimidine (Hoe 092944) in the 

system soil/water 
Report No.: A48097 
Document No.: M-136973-01-1 
Guideline(s): OECD 106 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Executive Summary 
The adsorption and desorption behaviour of [14C]AE F092944 (amidosulfuron-ADMP, AE F092944) 
was studied in eight soils in batch equilibrium experiments in the dark at 20 °C. 
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Soil Source Texture (USDA) pH 1 OC [%] 
S 2.1 Landwirtschaftliche Untersuchungs- und 

Forschungsanstalt Speyer, FRG 
sand 5.00 1.17 

LS 2.2 Landwirtschaftliche Untersuchungs- und 
Forschungsanstalt Speyer, FRG 

loamy sand 5.00 2.91 

SL 2.3 Landwirtschaftliche Untersuchungs- und 
Forschungsanstalt Speyer, FRG 

loamy sand 4.70 1.32 

Arizona A University of Arizona, Maricopa Agricultural Center, 
Research Farm, USA 

loamy sand 8.00 0.16 

Arizona B University of Arizona, Maricopa Agricultural 
Center, Research Farm, USA 

sandy loam 7.95 0.26 

SL V Hoechst AG, Frankfurt/Main, FRG sandy loam 6.10 1.04 
SL 2 Hoechst Roussel Agri-Vet Company, Mississipi 

Research Farm, USA 
silt loam 5.60 0.72 

Kanada Hoechst Canada silty clay 7.70 1.80 
1 determined in 0.01 M CaCl2 solution 

 
The adsorption phase of study was carried out using air-dried soils with a soil-to-solution ratio of 1/5 
for all soils. Amidosulfuron-ADMP (AE F092944) was applied at concentrations of 4.6, 2.4, 1.3 and 
0.6 mg/L in aqueous 0.01 M CaCl2 solution. The desorption phase was performed for the highest 
concentration only by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M CaCl2 solution 
for two desorption cycles. Adsorption and desorption cycles took place for 24 hours equilibration time 
each. 
 
Amidosulfuron-ADMP (AE F092944) was sufficient stable throughout the study. The material 
balances were 97.7, 94.2, 93.9, 96.3, 91.9, 94.4, 96.6 and 94.7% of applied radioactivity [% AR] for 
soil S 2.1, LS 2.2, S 2.3, SL V, SL 2, Arizona A, Arizona B and Kanada, respectively.  
 
The calculated adsorption coefficients KF(ads) of the Freundlich adsorption isotherms ranged from 1.05 
to 81.30 mL/g (mean: 14.76 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon 
content) ranged from 89 to 11289 mL/g (mean: 1861 mL/g). The Freundlich exponents n were in the 
range of 0.52 to 0.86 (mean: 0.67), indicating that the concentration of AE F092944 affected the 
adsorption behaviour in the examined concentration range. 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[pyrimidine-2-14C]AE F092944 
Code No.: Hoe 092944 00 ZB99 0001 
Batch No.: 21054 
Specific Activity: 1.84 MBq/mg 
Radiochemical Purity: ≥ 99% 
Chemical Purity: ≥ 99.2% 

 
2.  Test Soils 
Four soils originating from Germany, two soils originating from the USA and one soil originating 
from Canada were used for the test. The soils representing different geographical origins and soil 
properties (see Table CA 7.1.3.1.2- 13). Air dried soil samples were sieved down to 2 mm particle size 
prior to use. 
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Table CA 7.1.3.1.2- 13:  Physico-chemical properties of test soils 

Parameter Results / Units 
Soil Designation S 2.1 LS 2.2 SL 2.3 Arizona A Arizona B SL V SL 2 Kanada 
Source Landwirtschaftliche 

Untersuchungs- und 
Forschungsanstalt 

Speyer, FRG 

University of Arizona, 
Maricopa Agricultural 

Center, Research 
Farm 

Hoechst AG, 
Frankfurt/Main, 

FRG 

Hoechst 
Roussel 
Agri-Vet 

Company, 
Mississipi 
Research 

Farm, USA 

Hoechst 
Canada 

Pesticide use history Not reported 
Collection procedures Not reported 
Sampling depth Not reported 
Storage conditions Not reported 
Storage length Not reported 
Soil Preparation Air-dried and sieved (2 mm) 
Textural Class (USDA) sand loamy 

sand 
loamy 
sand 

loamy 
sand 

sandy 
loam 

sandy loam silt loam silty 
clay 

Sand  [50 µm – 2 mm] 84.30% 84.60% 66.42% 88.41% 64.39% 56.80% 15.30% 2.22% 
Silt  [2 µm – 50 µm] 11.20% 9.70% 24.68% 2.84% 16.14% 31.60% 66.60% 41.31% 
Clay  [< 2 µm] 3.50% 5.70% 8.90% 8.75% 19.47% 11.60% 18.10% 56.47% 
pH  5.00 5.00 4.70 8.00 7.95 6.10 5.60 7.70 
Organic Carbon 1.17 2.91 1.32 0.16 0.26 1.04 0.72 1.80 
Organic Matter 2.01 5.01 2.27 0.28 0.45 1.79 1.23 3.10 
Cation Exchange 
Capacity [meq/100 g] 

3.95 10.59 4.68 3.39 10.78 6.60 16.10 39.54 

USDA: United States Department of Agriculture 
 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption/desorption in batch equilibrium experiments consisted of centrifugation 
tubes (volume 100 mL) and screw caps. 
 
In preliminary tests, the appropriate adsorption equilibration time and the stability of the test item were 
determined. 
 
The adsorption phase was carried out in duplicate using air-dried soil with soil-to-solution ratios of 1/5 
for all soils. AE F092944 was applied at nominal concentrations of 4.635, 2.393, 1.311 and 
0.581 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 to samples of the highest 
test concentration only. Adsorption and desorption took place for 24 hours equilibration time each. 
 
The test systems were transferred on a gyro wheel shaker and equilibrated in the dark at 20 °C. 
 
2.  Analytical Procedures 
After equilibration the soil was separated from the CaCl2 solution by centrifugation. After adsorption, 
the removed supernatant was replaced by fresh aqueous 0.01 M CaCl2 solution and equilibrated again 
(first desorption). The desorption step was repeated one more time (second desorption). The remaining 
soil was air dried and the radioactivity content was determined by combustion/LSC to establish a mass 
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balance. The concentration of the test item in the aqueous phases was determined by LSC due to the 
stability of the test item demonstrated in the adsorption kinetic test.  
 
3.  Calculations 
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 
Material balances were 97.7, 94.2, 93.9, 96.3, 91.9, 94.4, 96.6 and 94.7% of applied radioactivity 
[% AR] for soil S 2.1, LS 2.2, S 2.3, SL V, SL 2, Arizona A, Arizona B and Kanada, respectively, for 
the highest test concentration. The complete material balances found for all soils demonstrated that 
there was no significant loss of radioactivity dissipated from the test systems or during sample 
processing. 
 
B. DEGRADATION OF PARENT COMPOUND 
AE F092944 was sufficient stable as shown within the adsorption kinetic test. 
 
C. FINDINGS 
At the end of the adsorption phase, 15.5-27.1% AR, 25.1-31.8% AR, 37.6-58.6% AR, 4.3-10.9% AR, 
10.4-19.7, 29.0-39.2, 91.3-97.9 and 55.1-77.7% AR were adsorbed in soil S 2.1, LS 2.2, S 2.3, SL V, 
SL 2, Arizona A, Arizona B and Kanada, respectively (see Table CA 7.1.3.1.2- 14). The calculated 
adsorption coefficients KF(ads) of the Freundlich adsorption isotherms ranged from 1.05 to 81.30 mL/g 
(mean: 14.76 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon content) 
ranged from 89 to 11289 mL/g (mean: 1861 mL/g). The Freundlich exponents n were in the range of 
0.52 to 0.86 (mean: 0.67), indicating that the concentration of AE F092944 affected the adsorption 
behaviour in the examined concentration range (see Table CA 7.1.3.1.2- 15). 
 
At the end of the first desorption phase (performed for the highest test concentration only), 41.5%, 
36.0%, 32.7%, n.d.%, 32.6%, 37.68%, 6.3% and 26.6% of the initially adsorbed amount were 
desorbed in soil S 2.1, LS 2.2, S 2.3, SL V, SL 2, Arizona A, Arizona B and Kanada, respectively (see 
Table CA 7.1.3.1.2- 14). At the end of the second desorption phase (performed for the highest test 
concentration only), 30.5%, 40.7%, 28.7%, 28.4%, 37.8%, 33.6%, 6.9% and 24.5% of the initially 
adsorbed amount were desorbed in soil S 2.1, LS 2.2, S 2.3, SL V, SL 2, Arizona A, Arizona B and 
Kanada, respectively (see Table CA 7.1.3.1.2- 14). 
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Table CA 7.1.3.1.2- 14: Adsorption isotherms: Concentration of amidosulfuron-ADMP in aqueous 

and soil phase at the end of the adsorption period and percentage of adsorbed 
and desorbed AE F092944 in soils (mean values) 

Concentration of 
t.i. Solution Soil Adsorbed 1st 

Desorption 
2nd 

Desorption 
[mg/L] [mg/L] [µmol/L] [µmol/kg] [%] [%] 1 [%] 1 

S 2.1 
4.635 3.9185 25.25 23.09 15.5 41.5 30.5 
2.393 1.9560 12.60 14.08 18.3 n.d. n.d. 
1.311 1.0430 6.72 8.64 20.4 n.d. n.d. 
0.581 0.4235 2.73 5.07 27.1 n.d. n.d. 

LS 2.2 
4.635 3.4715 22.37 37.49 25.1 36.0 40.7 
2.393 1.7340 11.17 21.23 27.5 n.d. n.d. 
1.311 0.9510 6.13 11.60 27.5 n.d. n.d. 
0.581 0.3965 2.56 5.94 31.8 n.d. n.d. 

SL 2.3 
4.635 2.8905 18.63 56.21 37.6 32.7 28.7 
2.393 1.3570 8.74 33.38 43.3 n.d. n.d. 
1.311 0.6510 4.20 21.27 50.3 n.d. n.d. 
0.581 0.2405 1.55 10.97 58.6 n.d. n.d. 

Arizona A 
4.635 4.4335 28.57 6.49 4.3 -40.3 2 28.4 
2.393 2.2725 14.64 3.88 5.0 n.d. n.d. 
1.311 1.2160 7.84 3.06 7.2 n.d. n.d. 
0.581 0.5175 3.33 2.05 10.9 n.d. n.d. 

Arizona B 
4.635 4.1515 26.75 15.58 10.4 32.6 37.8 
2.393 2.1390 13.78 8.18 10.6 n.d. n.d. 
1.311 1.1075 7.14 6.56 15.5 n.d. n.d. 
0.581 0.4665 3.01 3.69 19.7 n.d. n.d. 

SL V 
4.635 3.2895 21.20 43.35 29.0 37.6 33.6 
2.393 1.5980 10.30 25.62 33.2 n.d. n.d. 
1.311 0.7995 5.15 16.48 39.0 n.d. n.d. 
0.581 0.3535 2.28 7.33 39.2 n.d. n.d. 

SL 2 
4.635 0.4025 2.59 136.37 91.3 6.3 6.9 
2.393 0.1195 0.77 73.25 95.0 n.d. n.d. 
1.311 0.0465 0.30 40.74 96.5 n.d. n.d. 
0.581 0.0120 0.08 18.33 97.9 n.d. n.d. 

Kanada 
4.635 2.0790 13.40 82.36 55.1 26.6 24.5 
2.393 0.8945 5.76 48.28 62.6 n.d. n.d. 
1.311 0.3850 2.48 29.84 70.6 n.d. n.d. 
0.581 0.1295 0.83 14.55 77.7 n.d. n.d. 

n.d.: not determined 
1 % of adsorbed material 
2 Low concentrations of test compound measured in the aqueous phase (near the limit of detection) must be considered as 

uncertain and therefore easily result in negative values for adsorption during calculation 
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Table CA 7.1.3.1.2- 15: Adsorption constants of amidosulfuron-ADMP in soils and soil minerals 

Soil Soil type 
Adsorption  

pH KF n r2 KOC 

S 2.1 sand 5.00 2.47 0.69 0.9965 211 

LS 2.2 loamy sand 5.00 2.59 0.86 0.9974 89 

SL 2.3 loamy sand 4.70 8.25 0.65 0.9996 625 

Arizona A loamy sand 8.00 1.05 0.52 0.9780 663 

Arizona B sandy loam 7.95 1.82 0.63 0.9716 696 

SL V sandy loam 6.10 4.11 0.78 0.9902 395 

SL 2 silt loam 5.60 81.30 0.58 0.9985 11289 

Kanada silty clay 7.70 16.50 0.62 0.9993 917 

Mean (arithmetic) 14.76 0.67 0.9914 1861 

KF: Freundlich coefficient for adsorption (ads) 
b: Freundlich coefficient 
Koc: Adsorption/desorption coefficient per organic carbon (K x 100/% organic carbon) 
r2: correlation coefficient 
 
III.  CONCLUSIONS 
The adsorption coefficient KOC (arithmetic mean) of amidosulfuron-ADMP (AE F092944) was 
1861 mL/g. The Freundlich exponent n (arithmetic mean) was 0.67.  
 
The results are included in the summary of the adsorption and desorption behaviours of amidosulfuron 
and its major degradation products in soil given in section CA 7.1.3.1. 
 

***** 
 
Note: Amidosulfuron-ADMP (AE F092944) is a terminal metabolite shared with a number of further 
pyrimidinyl class sulfonylurea herbicide active substances. In recent AIR reviews for other Bayer 
active substances forming this degradate (foramsulfuron, mesosulfuron-methyl), EFSA has repeatedly 
requested to pool data available from various (non-Bayer) sources to generate a consolidated endpoint 
on soil adsorption. Even though Bayer as well as some member states have expressed practical 
concerns over such procedure, the new list of EU endpoints for substance foramsulfuron has been 
issued including a such consolidated data set on component AE F092944.  
 
Expecting similar request by EFSA as well in the context of the present AIR review, it is for pragmatic 
reason proposed to use the identical dataset as well for metabolite Amidosulfuron-ADMP 
(AE F092944): 
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Screenshot of consolidated endpoints for AE F092944 as presented in EFSA conclusion on Foramsulfuron.  
 

 
 
Amidosulfuron-ADHP: 
 
New studies (non EU-evaluated) submitted in context of Annex I approval renewal: 
 
Report: KCA 7.1.3.1.2/07; Zcy(*. み,; 2016; M-547183-02-1 
Title: 2-Amino-4,6-dihydroxy-[2-14C]pyrimidine: Adsorption/desorption on four soils 
Report No.: S14-05597 
Document No.: M-547183-02-1 
Guideline(s): OECD Test Guideline No. 106 

Commission Regulation (EU) No 283/2013 in accordance with Regulation 
(EC) No 1107/2009 
US EPA OCSPP Test Guideline No. 835.1230 

Guideline deviation(s): none 
GLP/GEP: yes 
 
Executive Summary 
The adsorption behaviour of amidosulfuron-ADHP (AE F094206) was studied in four soils in batch 
equilibrium experiments in the dark at 22.6 °C. 
 

Metabolite 2 AE F092944 a.k.a IN-J290, a.k.a. IN-J029», a.k.a. ADMP, a.k.a. CP 017477
Soil Type OC % Soil Kd K^ KF K^

pH°> (mUa) tmUa) tmUa) fmL/g)
1/n

Loamy sand
Loamy sand
Sandy loam
Sandy loam
Silt loam
Silty clay
Speyer 2.2, loamy sandc
Pavia, loamy sandc
Drummer, silt loamc
Nambsheim, sandy loamc
Vercelli, silt loamc
Speyer 2.2, loamy sandd
Collombey, loamy sandd
Sisseln, sandy loamd
Vetroz, silt loamd
Drummer, silt loam*
Sarpy, sandy loam*
Spinks, loamy sand*
Sable, silty clay loam*

1.17
2.91
1.32
1.04
0.72
1.80
2.1
0.5
3.1
0.7
1.2
2.29
1.17
1.557
4.05
1.78
0.58

5.0"
5.0 a
4.7 *
6.1a
5.6*
7.7 *
6.4b
5.2b
5.5b
7.8b
5.8b
7.0
7.7
7.8
7.3
6.9

1.15
2.0

2.47
2.59
8.25
4.11
81.3
16.5
1.22
2.26
45.3
0.859
2.35
1.17
0.71
0.83
1.70
11.54
1.92
2.59
32.23

211
89
625
395
11289
917
58.1
452
1460
123
196
50.9
60.4
52.8
42.0
648.3
331.0
225.2
1611.5

0.69
0.86
0.65
0.78
0.58
0.62
0.85
0.81
0.71
0.79
0.82
0.84
0.82
0.92
0.91
0.72
0.68
0.79
0.56

Geometrie mean (if not pH dependent)*
(n= 19)
Arithmetic mean (if not pH dependent)
pH dependence. Yes or No

275.8

No clear correlation
0.76

(a): Measured in CaCh
(b): Measured in H2O
(c): Aikens, PJ.; 2001 (accepted in the RARs for fiupyrsulfuron-methyl, bensulfuron and azimsulfuron; refer to the EFSA

conclusion on the peer review of the active substance flupyrsulfuron-methyl, EFSA (2014a)}
(d): Voelkel, W. 1995 (accepted in the RAR for nicosulfuron; refer to the EFSA conclusion on the peer review of the active

substance nicosulfuron, EFSA (2008))
(e): Nadeau, R.G., Sidhu, R.S., 1996 (accepted in the RARs for sulfosulfuron and halosulfuron; refer to the EFSA conclusion on

the peer review of the active sulfosulfuron, EFSA (2014b))
* Only relevant after implementation of the published EFSA guidance.
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Soil Source Texture (USDA) pH 1 OC [%] 
Laacher Hof AXXa (AX) Monheim, Germany sandy loam 6.3 2.0 
Dollendorf II (DD) Blankenheim, Germany loam 7.3 5.1 
Hoefchen am Hohenseh 4a (HaH) Burscheid, Germany silt loam 6.1 2.1 
Laacher Hof Wurmwiese (WW) Monheim, Germany loam 5.1 2.0 
1 pH measured in CaCl2 

 
The adsorption phase of the study was carried out using air-dried, sterilized soils (γ-irradiation), 
equilibrated in aqueous 0.01 M CaCl2 solution with a soil-to-solution ratio of 1:20 (0.5 g soil / 10 mL 
solution). 
 
2-Amino-4,6-dihydroxy-[2-14C]pyrimidine (amidosulfuron-ADHP) was applied in aqueous 0.01 M 
CaCl2 solution at nominal test concentrations of 0.35, 0.175, 0.035, 0.0175 and 0.0035 µg/mL. The 
equilibration time for adsorption was 1 h. 
 
The test item was sufficient stable throughout the study for all soils. Mean parental mass balances of 
the definitive test at a nominal concentration of 0.35 µg/mL were 93.6, 90.3, 93.8 and 93.6% AR for 
soil AX, DD, HaH and WW, respectively. Mean material mass balances of the definitive test at a 
nominal concentration of 0.35 µg/mL were 98.3, 92.2, 97.8 and 98.8% AR for soil AX, DD, HaH and 
WW, respectively. No adsorption to the surface of the test tubes was observed. 
 
The sorption parameters were calculated using Freundlich isotherms. The calculated adsorption 
constants KF (ads) of the Freundlich isotherms ranged from 5.0 to 11.1 mL/g (mean: 7.0 mL/g) and the 
adsorption constants KOC(ads) (normalised to organic carbon content) ranged from 218 to 289 mL/g 
(mean: 261 mL/g) for the tested soils. The Freundlich exponents 1/n ranged from 0.8827 to 0.9982 
(mean: 0.9192).  
 
There is no significant correlation between pH and adsorption for the investigated soils. According to 
the mobility index of Briggs, the test item is low mobile in all tested soils. 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
2-amino-4,6-dihydroxy-[2-14C]pyrimidine 
Code: CC-676 
Specific Activity: 4.684 MBq/mg  
Radiochemical Purity: > 98%  
Chemical Purity: > 96% 

 
2.  Test Soils 
Four soils originating from Germany were used for the test. The soils were taken from agricultural use 
areas representing different geographical origins and soil properties (see Table CA 7.1.3.1.2- 16). The 
soils were sieved to a particle size of ≤ 2 mm and sterilized by gamma radiation for the adsorption 
batch equilibrium experiments. 
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Table CA 7.1.3.1.2- 16:  Physico-chemical properties of test soils 

Parameter Results / Units 
Soil Designation AX 

(Laacherhof  
AXXa) 

DD 
(Dollendorf II) 

HaH 
(Hoefchen am 
Hohenseh 4a) 

WW 
(Laacher Hof 
Wurmwiese) 

Geographic Location:     
City Monheim Blankenheim Burscheid Monheim 
State North Rhine-

Westphalia 
North Rhine-
Westphalia 

North Rhine-
Westphalia 

North Rhine-
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates N 51° 04.6’ 

E 006° 55.5’ 
N 51° 04.6’ 
E 006° 53.5’ 

N 51°04.0’ 
E 007°06.3’ 

N 50° 22.9’ 
E 006° 43.0’ 

Pesticide use history None used for the previous five years 
Collection procedures Sample taken with shovel and placed in plastic bags 
Sampling depth 0 – 20 cm 
Storage conditions Ambient, after sieving, air-drying and sterilization prior to use   
Soil Preparation Air-dried and sieved (2 mm) 
Textural Class (USDA) sandy loam loam silt loam loam 
Sand 72% 29% 19% 50% 
Silt 19% 44% 66% 32% 
Clay 9% 27% 15% 18% 
pH CaCl2 6.3 7.3 6.1 5.1 
pH water 6.5 7.4 6.4 5.4 
Organic Carbon 2.0% 5.1% 2.1% 2.0% 
Organic Matter 1 3.4% 8.8% 3.6% 3.4% 
Cation Exchange Capacity 
[meq/100 g] 

9.0 21.5 11.3 10.4 

1 % organic matter = % organic carbon x 1.724 

GPS: global positioning system 
USDA: United States Department of Agriculture 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption in batch equilibrium experiments consisted of sterile plastic centrifuge 
tubes (volume 50 mL) and PTFE sealed screw caps. The CaCl2 solution was sterilized by autoclaving 
before the start of each test. The experiments were performed in duplicate. 
 
In preliminary tests, the stability of the test item in CaCl2 solution, the adsorption of the test item to 
the test system surface, the optimal soil-to-solution ratio, the appropriate adsorption equilibration time 
and the stability of the test item in presence of soil were determined (parental mass balance test).  
 
In the definitive test, the adsorption phase of the study was carried out using pre-equilibrated, air-dried 
and sterilized soil with 2-Amino-4,6-dihydroxy-[2-14C]pyrimidine applied at nominal concentrations 
of 0.35, 0.175, 0.035, 0.0175, and 0.0035 mg/L in the dark at 22.6 °C for 1 hour. The equilibration 
solution used was 0.01 M aqueous CaCl2 solution with a soil to solution ratio of 1:20 for all soils.  
 
The samples were incubated at constant temperature in the dark and continuously agitated using an 
overhead shaker. 
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2.  Analytical Procedures 
The suspensions were centrifuged (2 min., 4000 rpm) and the radioactivity contents in the supernatants 
were analysed by liquid scintillation counting (LSC). In order to establish the material balance, the 
remaining soil was extracted at ambient conditions using 10 mL pure water +1% NH3, followed by 3 
further extraction steps at 50 °C in a water bath and 5 mL of pure water + 1% NH3, each. Selected 
combined extracts were analysed by HPLC and fractionated on luma plates (8 seconds interval) to 
determine the stability of the test item in the solution. The exhaustively extracted soils were air dried, 
homogenized and residues were determined by combustion/LSC. The parental mass balance (PMB) 
was determined in all soils of the definitive test using a soil-to-solution ratio of 1/20, corresponding to 
0.5 g soil dry weight equivalents and a total volume of 10 mL aqueous 0.01 M CaCl2 solution. 
 
3.  Calculations 
The overall material balance (MB) was calculated as sum of radioactivity of the removed supernatants 
resulting from adsorption and the residues in the soil determined by combustion (including the 
remaining solution after the last centrifugation step). 
 
The calculation of the parental mass balance for the adsorption was based on the amount of test item 
recovered in the aqueous CaCl2 solution and extracted from the soil and surface of the test vessel with 
an organic solvent. 
 
The amount of test item adsorbed to soil was calculated by subtracting the equilibrium concentration 
in the solution from the initial concentration (applied concentration). By establishing the material 
balances and the stability of the test item with HPLC/radiodetection it was verified that, besides the 
adsorption to soils, no other significant processes had contributed to the decline of test item measured 
in the supernatant 
 
Adsorption isotherms were calculated by linear regression analysis of the adsorption data according to 
the Freundlich equation. Based on the Freundlich KF-values, the respective Freundlich KF,OC-values 
were derived by normalisation for the soil organic carbon content. 
 
II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE AND RESULTS OF PRELIMINARY TESTS 
In preliminary tests it was shown, that the test item was stable in CaCl2 solution and did not show 
significant adsorption to the inner surfaces of the test vessels. 
 
Mean material balances were 98.3, 92.2, 97.8 and 98.8% of applied radioactivity [% AR] for soil AX, 
DD, HaH and WW, 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 
Amidosulfuron-ADHP was sufficient stable throughout the study. The mean parental mass balances 
were 93.6, 90.3, 93.8 and 93.6% AR after 1 hour for soil AX, DD, HaH and WW, respectively. 
 
C. FINDINGS 
In the definitive adsorption test 23.4 – 36.0% AR, 33.3 – 40.1% AR, 24.4 – 36.0% AR and 23.8 – 
34.5% AR were adsorbed in soils AX, DD, HaH and WW, respectively (see Table CA 7.1.3.1.2- 17). 
The calculated adsorption constants KF(ads) of the Freundlich isotherms ranged from 5.0 to 11.1 mL/g 
(mean: 7.0 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon content) ranged 
from 218 to 289 mL/g (mean: 261 mL/g). The Freundlich exponents 1/n were in the range of 0.8827 to 
0.9982 (mean: 0.9192), indicating that the concentration of amidosulfuron-ADHP affected the 
adsorption behaviour in the examined concentration range (see Table CA 7.1.3.1.2- 18).  
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Table CA 7.1.3.1.2- 17: Definitive test: Concentration of 2-Amino-4,6-dihydroxy-[2-14C]pyrimidine 

(amidosulfuron-ADHP) in aqueous and soil phase at the end of the adsorption 
period (mean) 

Concentration of t.i. Soil Solution Percentage 
[mg/L] [mg/kg] [mg/L] Adsorbed A 

Laacherhof AXXa (AX) 
0.363 1.711 0.277 23.6 
0.181 0.848 0.139 23.4 
0.037 0.213 0.026 29.2 
0.018 0.092 0.014 25.3 
0.004 0.026 0.002 36.0 

Dollendorf (DD) 
0.363 2.420 0.241 33.3 
0.181 1.450 0.109 40.1 
0.037 0.253 0.024 34.5 
0.018 0.131 0.012 35.9 
0.004 0.026 0.002 36.1 

Hoefchen am Hohenseh (HaH) 
0.363 1.977 0.264 27.2 
0.181 0.884 0.137 24.4 
0.037 0.241 0.024 33.0 
0.018 0.103 0.103 28.3 
0.004 0.026 0.002 36.0 

Laacher Hof Wurmwiese (WW) 
0.363 1.859 0.270 25.6 
0.181 0.861 0.138 23.8 
0.037 0.236 0.025 32.2 
0.018 0.126 0.012 34.5 
0.004 0.024 0.002 33.4 

A The amount of test item adsorbed to the soil was calculated by subtracting the equilibrium concentration in the solution 
from the initial concentration (applied concentration). 

 
Table CA 7.1.3.1.2- 18: Adsorption constants of 2-Amino-4,6-dihydroxy-[2-14C]pyrimidine 

(amidosulfuron-ADHP) in soils 

Soil Soil type 
Adsorption 

pH 1 OC 
[%] 

KF(ads)  
[mL/g] 1/n R2 KFOC(ads) 

[mL/g] 

AX sandy loam 6.3 2.0 5.0 0.8827 0.9943 249 

DD loam 7.3 5.1 11.1 0.9982 0.9965 218 

HaH silt loam 6.1 2.1 6.0 0.9042 0.9941 287 

WW loam 5.1 2.0 5.8 0.8915 0.9952 289 

Mean (arithmetic) 7.0 0.9192 0.9950 261 
1 pH: Value given as determined with 0.01 M calcium chloride solution 
KF: Freundlich coefficient for adsorption (ads) 
1/n : Slope of the Freundlich adsorption/desorption isotherms 
Koc: Adsorption coefficient per organic carbon (K x 100/% organic carbon) 
R2: Regression coefficient of Freundlich equation 
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III.  CONCLUSIONS 
The adsorption coefficient KOC (arithmetic mean) of amidosulfuron-ADHP (AE F094206) was 
261 mL/g. The Freundlich exponent 1/n (arithmetic mean) was 0.9192.  
 
The results are included in the summary of the adsorption and desorption behaviours of amidosulfuron 
and its major degradation products in soil given in section CA 7.1.3.1. 
 
Report: KCA 7.1.3.1.2/08; i7ä.ゕ・ä゛k ,N; 2016; M-555189-01-1 
Title: Evaluation of pH-dependency of soil degradation and adsorption data of 

Amidosulfuron (AMS) and its metabolites - Statement - 
Report No.: M-555189-01-1 
Document No.: M-555189-01-1 
Guideline(s): none 
Guideline deviation(s): none 
GLP/GEP: no 
 
Since amidosulfuron is known to be an ionisable compound, a statistical data evaluation was made to 
check for possible pH-dependency of soil adsorption, for the parent substance and all soil metabolites. 
The assessment was based on Kendall’s rank correlation test. The results of the statistical test were 
expressed as Kendall-tau value showing strength of a correlation, ranging between 0 and 1, and the p-
value defining level of significance, with a default limit value of 0.05. 
 
The results of the statistical evaluation are presented in the following tables.  
 
Table CA 7.1.3.1.2- 19: Statistical evaluation for pH dependency of  Koc: amidosulfuron 

Soil pH  
(CaCl2) 

Koc 
[mL/g] 

SL 2 5.6 82 
SL V 6.1 6 
LS 2.2 5 18 
Birkenheide 6.02 20 
Minnesota 5.8 75 
Sarotti 7.38 15 
Kanada 7.6 34 
Laacher Hof AXXa 6.1 13 
Dollendorf 7.3 7 
Hoefchen am Hohenseh 6.3 9 
Wurmwiese 5.1 22 
Hanscheiderhof 5.6 15 
Kendall’s tau  -0.246 
p-value  0.301 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the Koc and soil pH does not exist 
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Table CA 7.1.3.1.2- 20: Statistical evaluation for pH dependency of  Koc: amidosulfuron-desmethyl 

Soil pH  
(CaCl2) 

Koc 
[mL/g] 

Birkenheide 6.02 13 
Minnesota 5.8 33 
Sarotti 7.38 12 
Kendall’s tau  -0.333 
p-value  1 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the Koc and soil pH does not exist 

 

Table CA 7.1.3.1.2- 21: Statistical evaluation for pH dependency of  Koc: amidosulfuron-desmethyl-
chloropyrimidine 

Soil pH  
(CaCl2) 

Koc 
[mL/g] 

Laacher Hof AXXa 5.9 27 
Hoefchen am Hohenseh 6.6 24 
Hanscheiderhof 6 32 
Dollendorf 7 21 
Leland 5.7 48 
Kendall’s tau  -0.8 
p-value  0.086 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the Koc and soil pH does not exist 

 

Table CA 7.1.3.1.2- 22: Statistical evaluation for pH dependency of  Koc: amidosulfuron-guanidine 

Soil pH  
(CaCl2) 

Koc 
[mL/g] 

Laacher Hof AXXa 5.9 11 
Hoefchen am Hohenseh 6.6 13 
Hanscheiderhof 6 12 
Dollendorf 7 13 
Leland 5.7 39 
Kendall’s tau  0.200 
p-value  0.806 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the Koc and soil pH does not exist 

 

 T
hi
s 
do
cu
me
nt
 i
s 
co
py
ri
gh
t 
pr
ot
ec
te
d.
  

 A
ny
 d
is
tr
ib
ut
io
n,
 r
ep
ro
du
ct
io
n 
or
 p
ub
li
ca
ti
on
 r
eq
ui
re
s 
 

 t
he
 c
on
se
nt
 o
f 
Ba
ye
r 
AG
 (
or
 i
ts
 r
es
pe
ct
iv
e 
af
fi
li
at
e)
. 
 

 A
ny
 u
se
 o
f 
th
e 
do
cu
me
nt
 o
r 
it
s 
co
nt
en
t 
fo
r 
re
gu
la
to
ry
 o
r 
 

 a
ny
 o
th
er
 c
om
me
rc
ia
l 
pu
rp
os
e 
is
 p
ro
hi
bi
te
d 
an
d 
co
ns
ti
tu
te
s 
 

 a
 v
io
la
ti
on
 o
f 
th
e 
un
de
rl
yi
ng
 l
ic
en
se
 a
gr
ee
me
nt
. 
 



Bayer – Crop Science Division Page 106 of 170 
2016-05-31 

Document MCA: Section 7 Fate and behaviour in the environment 
Amidosulfuron 
 
Table CA 7.1.3.1.2- 23: Statistical evaluation for pH dependency of  Koc: amidosulfuron-biuret 

Soil pH  
(CaCl2) 

Koc 
[mL/g] 

Laacher Hof AXXa 6.2 0.6 
Hoefchen am Hohenseh 6.9 0 
Hanscheiderhof 6.1 0 
Dollendorf 7.2 0.4 
Leland 6 0 
Kendall’s tau  0 
p-value  1 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the Koc and soil pH does not exist 

 

Table CA 7.1.3.1.2- 24: Statistical evaluation for pH dependency of  Koc: amidosulfuron-ADMP 

Soil pH  
(CaCl2) 

Koc 
[mL/g] 

S 2.1 5 211 
LS 2.2 5 89 
SL 2.3 4.7 625 
SL V 6.1 391 
SL 2 5.6 11292 
Kanada 7.7 917 
Speyer 2.2 6.4 58 
Pavia 5.2 452 
Drummer 5.5 1461 
Nambsheim 7.8 123 
Vercelli 5.8 196 
Speyer 2.2 7 51 
Collombey 7.7 61 
Sisseln 7.8 53 
Vetroz 7.3 42 
Drummer 6.9 646 
Sarpy 8 331 
Kendall’s tau  -0.243 
p-value  0.161 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the Koc and soil pH does not exist 
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Table CA 7.1.3.1.2- 25: Statistical evaluation for pH dependency of  Koc: amidosulfuron-ADHP 

Soil pH  
(CaCl2) 

Koc 
[mL/g] 

Laacher Hof AXXa 6.3 218 
Dollendorf II 7.3 286 
Hoefchen am Hohenseh 6.1 290 
Laacher Hof Wurmwiese 5.1 218 
Kendall’s tau  -1 
p-value  0.089 
The p-value is higher than an a priori chosen level of significance. A correlation 
between the DT50 and soil pH does not exist. 

 
 
Overall Conclusion: The statistical evaluation of the sorption data of amidosulfuron and its 
metabolites demonstrated that for none of the evaluated substances a significant correlation of Koc to 
the soil pH exists. 
 
 

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 was performed for amidosulfuron and is 
submitted within this supplemental dossier for approval renewal of amidosulfuron. 
 
Report: KCA 7.1.4/01; cJ9:T゗ncI. ,み; 2016; M-545930-01-1 
Title: Determination of the plant uptake factor of amidosulfuron in wheat plants 
Report No.: EnSa-15-0908 
Document No.: M-545930-01-1 
Guideline(s): US EPA OCSPP not applicable 
Guideline deviation(s): none 
GLP/GEP: yes 
 
The plant uptake factor (PUF) of amidosulfuron was determined in wheat plants for 6 days in a 
greenhouse climatic chamber under controlled temperature (approx. 20 °C/18 °C (day/night)), light 
(day/night cycle of 16 h/8 h) and humidity (approx. 50%) conditions. 
 
Approx. 86 – 102 mL of the test solution was taken up by the plants. 5.78 ml of the test solutions was 
lost due to evaporation, which was determined in four control replicates, respectively. The mean initial 
concentrations (day 0) in the test solutions amounted to 173.4 μg/L for [pyrimidyl-2-
14C]amidosulfuron. Towards the end of the experiment an increase of the initial concentration of 
[pyrimidyl-2-14C]amidosulfuron up to 211.03 μg/L was observed. Root washing desorbed with a mean 
2.2 μg of the test compound. The radioactive recovery for [pyrimidyl-2-14C]amidosulfuron amounted 
to 98.3%. The separate analysis of roots and shoots exhibited, that in average 36.8% of the radioactive 
test item was taken up by the plant and was freely translocated from roots into the shoot. 
 
The PUF for amidosulfuron amounted to 0.31 ± 0.06 in wheat plants. 
 

 T
hi
s 
do
cu
me
nt
 i
s 
co
py
ri
gh
t 
pr
ot
ec
te
d.
  

 A
ny
 d
is
tr
ib
ut
io
n,
 r
ep
ro
du
ct
io
n 
or
 p
ub
li
ca
ti
on
 r
eq
ui
re
s 
 

 t
he
 c
on
se
nt
 o
f 
Ba
ye
r 
AG
 (
or
 i
ts
 r
es
pe
ct
iv
e 
af
fi
li
at
e)
. 
 

 A
ny
 u
se
 o
f 
th
e 
do
cu
me
nt
 o
r 
it
s 
co
nt
en
t 
fo
r 
re
gu
la
to
ry
 o
r 
 

 a
ny
 o
th
er
 c
om
me
rc
ia
l 
pu
rp
os
e 
is
 p
ro
hi
bi
te
d 
an
d 
co
ns
ti
tu
te
s 
 

 a
 v
io
la
ti
on
 o
f 
th
e 
un
de
rl
yi
ng
 l
ic
en
se
 a
gr
ee
me
nt
. 
 



Bayer – Crop Science Division Page 108 of 170 
2016-05-31 

Document MCA: Section 7 Fate and behaviour in the environment 
Amidosulfuron 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
1.  Test Item 
[pyrimidyl-2-14C]Amidosulfuron 
Sample ID: KML 10106 
Specific Activity: 3.75 MBq/mg 
Radiochemical purity: ≥ 96% 
Chemical Purity: ≥ 96% 

 
2.  Test Crop 
Wheat plants (variety: Thasos) were pre-grown in perlite under greenhouse conditions. At growth 
stage BBCH 12-13, the perlite was removed from the root system by washing with a gentle water 
shower. The roots were carefully cleaned and 2 plants were transferred to each 0.35 L brown glass 
bottles containing approx. 310 mL nutrient solution. After a pre-conditioning phase of 3 days 
(BBCH 14) the initial fresh biomass of the whole plants was determined by weighting. 
 
3.  Test Solution 
The intended test concentration of the test item was 100 μg/L. The stock solution was prepared by 
dissolving the test item in 3 x 1 mL acetonitrile/water (8/2) and 2 x 1 mL water. The application was 
done by adding of aliquots of the stock solution to the buffered nutrient solution (50% Hoagland’s 
nutrient solution containing MES-buffer to stabilize the target pH value of 6.5) of the single tests. 
 
B.  STUDY DESIGN 
1.  Experimental Conditions 
The test items were separately investigated in five single tests. For each test, a single plant was 
incubated with approx. 310 mL test solution in a 0.35 L brown glass bottle. To investigate the 
evapotranspiration, the uptake of nutrient solution by the plants and the biomass development 
throughout the course of each experiment of three control tests without test compound were prepared. 
Four replicates served as stability and evaporation control systems. 
 
During the test period the plants were fixed with elastomer foam and the flasks were sealed with 
plastic foam to avoid losses by evaporation. To establish aerobic conditions throughout the 
experiments, each flask was aerated by an appropriate stream of air. 
 
During the experimental phase, the plants were cultivated in a greenhouse with controlled (approx. 
20 °C/18 °C (day/night)), light (day/night cycle of 16 h/8 h) and humidity (approx. 50%) conditions. 
 
2.  Analytical Procedures 
The following parameters were determined at the start of the incubation, at the interim samplings and 
at the end of the experiment: i) the mass of test substance, ii) the volume of test solution in the test 
vessels, iii) the pH of the test solution and, iv) the dissolved oxygen level in the test solution. Samples 
were taken on day 0, day 2, day 4, and day 8 after incubation with test item. The mass of the test 
compound in the test solution was calculated from the specific radioactivity and the amount of 
radioactivity (mean value of the three aliquots) in the test solution. At the end of the experiment, the 
roots were gently shaken in approx. 200 mL acetonitrile/water (4/1 v/v) for 5 minutes to wash off any 
compound associated to the root surface. The root wash solution was quantified separately by LSC. 
The plant tissue was patted dry and the fresh weight biomass of the plants was determined by 
weighing. The remaining plants were divided into shoots and roots. The radioactivity in roots and 
shoots was determined separately by combusting and subsequent measurement by LSC. The identity 
of the test compound in the stock solution was confirmed by LC-MS and LC-MS/MS measurements. 
The stability of the test compounds was confirmed by HPLC analysis of an aliquot of the stock 
solutions before start of the incubation and at the end of the experiment in the control test solution 
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II.  RESULTS AND DISCUSSION 
 
A. DEGRADATION OF PARENT COMPOUNDS 
HPLC-analysis of the control test solution demonstrated that the test item was stable during the whole 
test period of 6 days. 
 
B. FINDINGS 
The experiment with [pyrimidyl-2-14C]amidosulfuron exhibited for the total experimental time period 
a water loss for one plant ranging from approx. 86 up to 102 mL. The control samples without plants 
revealed a mean loss of 5.78 mL by evaporation. During the incubation period 0.6 mL of test solution 
were removed for LSC measurements from each control and test vessel. 
 
The mean initial concentration in test solutions with [pyrimidyl-2-14C]Amidosulfuron amounted to 
173.40 μg/L. Overall, the concentration of the test compound in the test solutions with plants increased 
at the end of the testing (211.03 μg/L). Supported by the intense decrease of the mass of the test item 
from 51.58 μg down to 46.85 μg. 
 
On average the root washing released 2.20 μg of the test compound from the roots. Recovery of total 
applied radioactivity was found in mean as 98.3%. The separate analysis of roots and shoots exhibited, 
that 36.8% of radioactivity taken up is freely translocated from roots into shoots.  
 
The plant uptake factor (PUF) for [pyrimidyl-2-14C]amidosulfuron was calculated by considering the 
results from five single tests. 
 
The plant uptake factor was calculated from the amount of test item in the test solution and the volume 
of test solution at DAT-0 and DAT-8. The PUF for amidosulfuron was determined as 0.31 ± 0.06 
(mean value). 
 
Table CA 7.1.4-1: Calculation of the Plant Uptake Factor 

Replicate VDAT-0 
[mL] 

mDAT-0 
[µg] 

Vsol 
[mL] 

msol 
[µg] PUF 

Ja83PT8 291.59 51.98 210.83 46.11 0.37 
Ja83PT9 293.09 51.23 224.03 46.44 0.37 
Ja83PT10 290.25 51.02 211.49 45.83 0.34 
Ja83PT11 290.21 52.59 219.09 49.02 0.25 
Ja83PT12 294.90 51.06 228.27 48.14 0.23 

 Mean 0.31 
VDAT-0,  mDAT-0: volume of test solution and mass of test item at start of experiment (at end of equilibration phase) 
Vsol,  msol: volume of test solution and mass of test item at end of experiment  

 
The good plant health indicated by intense biomass increase and water consumption throughout the 
testing period demonstrated a reliable and robust test system for the PUF determination of the test 
item. This was supported by a stable pH of the test solutions and continuous aerobic conditions during 
the experimental period. Deviations between the values of individual test replicates were low and the 
overall radioactive recovery was excellent (> 98%).  
 

III.  CONCLUSIONS 
 
Amidosulfuron was considerably translocated into the shoots of wheat plants which confirmed by a 
significant PUF. The plant uptake of amidosulfuron in wheat plants was determined as 0.31 (mean 
value) at DAT-8.  
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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 amidosulfuron in soil in the laboratory was evaluated during the Annex I 
inclusion using formulated amidosulfuron and one radiolabel position, [pyrimidyl-2-14C], and was 
accepted by the European Commission (EFSA scientific report 2007, 116, 1-86.).  
 
Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.1.4.1.1/01; V8ヂj/?./:ääJf ,し; 1991; M-129611-01-1 
Title: Hoe 075032-14C Seepage Behaviour According to BBA-Guideline IV, 4-2 
Report No.: A45488 
Document No.: M-129611-01-1 
Guideline(s): BBA: IV, 4-2 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.4.1.1/02; :*taf.Vjä龿?J: イ,; 1991; M-129547-01-2 
Title: Leaching behaviour of plant protection agents 
Report No.: C001517 
Document No.: M-129547-01-2 
Guideline(s): BBA: Part IV, 4-2 
Guideline deviation(s): -- 
GLP/GEP: no 
 
The studies were rates acceptable in the previous DAR, no EU agreed endpoint was derived from 
these tests. 
 
 

CA 7.1.4.1.2 Column leaching of metabolites, breakdown and reaction products 
No soil column leaching studies with metabolites of amidosulfuron have been performed. Studies are 
not required under Commission Regulation (EU) No 283/2013 in accordance with Regulation (EC) No 
1107/2009. 
 
 

CA 7.1.4.2 Lysimeter studies 
Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
The leaching behaviour of amidosulfuron and its degradation products was studied in a lysimeter 
experiment following post-emergence application in spring to winter wheat. The study report has been 
amended with a number of explanative/supportive documents, issued during the first review process. 
Amidosulfuron has shown no relevant leaching potential in the lysimeter study. Under practical 
conditions amidosulfuron will not enter the ground water at annual concentrations at or above 
0.1 µg/L. The information was EU reviewed for Annex I inclusion, and was considered acceptable 
during the original EU review of amidosulfuron (EFSA scientific report 2007, 116, 1-86).  
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Report: KCA 7.1.4.2/01; A2yl5e. B,; $.>äi A,; 1994; M-133154-02-1 
Title: Degradation and leaching of 14C-Amidosulfuron in two sand lysimeters under 

outdoor conditions 
Report No.: A52314 
Document No.: M-133154-02-1 
Guideline(s): BBA: , Part IV, 4-3 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Report: KCA 7.1.4.2/02; /ケ?lJzIÄ/゛ aj. ,U; 2003; M-232780-01-1 
Title: Statement of Bayer CropScience, Metabolism and Environmental Fate on questions 

from the Austrian UBA regarding the submission of the dossier for amidosulfuron 
(AE F075032) 

Report No.: C042514 
Document No.: M-232780-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
 
Report: KCA 7.1.4.2/03; wtcctJi?.ly゘f Q,; 2004; M-232785-01-1 
Title: Statement (3) of Bayer CropScience, Metabolism and Environmental Fate on 

questions from the RMS Austria regarding the submission of the dossier for 
amidosulfuron (AE F075032) 

Report No.: C042516 
Document No.: M-232785-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
 
Report: KCA 7.1.4.2/04; Q/i$?に/c-alJ. Y,; 2004; M-234960-01-1 
Title: Addendum to report Hoe02 of SLFA Neustadt Degradation and leaching of 14C-

amidosulfuron in two sand lysimeters under outdoor conditions Investigation of the 
residues in the leachates Code: AE F075032 

Report No.: C043660 
Document No.: M-234960-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
 
Overall, for the lysimeter experiment the EFSA report (2007) concluded: “Amidosulfuron and the 
metabolite AE F101630 was present in leachate leaving the 1.3m soil monolith at annual average 
concentrations <0.1μg/L (the parametric drinking water limit, these concentrations were 0.002-
0.021μg/L for amidosulfuron and not detected for AE F101630). Two metabolites AE F128870 and 
AE F094206 were present in individual leachate samples at up to 0.25 and 0.53μg/L respectively with 
these highest concentrations occurring in the second year of the experiment. It might be expected that 
these 2 metabolites could be present in leachate leaving the upper soil column at annual average 
concentrations >0.1μg/L as a consequence of the requested use on cereals particularly if applications 
are made to cereal crops grown in consecutive years (which was not the case in this experiment).” 
 
In consequence of the soil metabolite structure corrections made during the post-Annex I procedure 
triggered by the results of study KCA 7.1.1.1/09, and the chromatography comparison to metabolite 
“A” shown in document KCA 7.1.4.2/04 (M-234960-01-1), the lysimeter leachate component 
previously assigned the structure of AE F128870 requires correction to new structure Amidosulfuron-
guanidine. 
Thus, it is proposed to correct the List of Endpoints entry for the lysimeter study results as follows: 
 
Amidosulfuron: Detected only at the first and second sampling dates (0.025 μg/L each) in the 1st 
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year (lysimeter X) and at the first three sampling dates (0.14 μg/l, 0.06 μg/L and 0.025 μg/L) in lysimeter IX 
(LOD: 0.01 μg/L). 
14CO2: 0.01 – 0.11 μg/L during 1st year and up to 0.02 μg/L during 2nd and 3rd year. 
Amidosulfuron-desmethyl (AE F101630):   not detected 
Amidosulfuron-guanidine (BCS-CO41839):  up to 0.53 μg/L 
Amidfosulfuron-ADHP (AE F094206):  up to 0.25 μg/L 
(identification in selected samples only) 
Overall loss of radioactivity: 80 % 

 

New studies (non EU-evaluated) submitted in context of Annex I approval renewal: 
 
For formal completeness, two public literature documents reporting on non-standard lysimeter 
experiments for amidosulfuron are briefly summarised here. This data is considered supportive 
information, and confirms the observations of rapid breakdown in soil and absence of relevant 
leaching potential of amidosulfuron made in study KCA 7.1.4.2 /01.  
 
In a doctoral dissertation (äjS*. D,; 1992; M-132470-01-2) the degradation and movement of 
amidosulfuron was studied in lysimeter experiments. Soils and crop reported in the dissertation differ 
from those used in the study submitted in the baseline dossier (KCA 7.1.4.2/01). 
 
Report: KCA 7.1.4.2/05; c/>u. O,; 1992; M-132470-01-2 
Title: Lysimeter trials to determine the degradation and movement of the  herbicide 

amidosulfuron in various soils with a special view to carry-over behaviour  and with 
reference to glasshouse bioassays 

Report No.: A56570 
Document No.: M-132470-01-2 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
 
The data generated in the above activity formed the basis for the following public literature article 
authored by the same researcher: 
 
Report: KCA 7.1.4.2/06; く :.=z イ,; Yq7:?q. ,B; v9)u.Z:e゛  ,A W,; 1992; M-138148-01-2 
Title: Degradation and phytotoxicity of the new herbicidal active ingredient amidosulfuron 

under outdoor conditions 
Report No.: M-138148-01-2 
Document No.: M-138148-01-2 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
 
The degradation and movement of [pyrimidyl-2-14C]amidosulfuron were studied in lysimeter trials 
using two soils at three pH values, a sandy loamy silt (pH 7 and pH 8, adjusted with Ca(OH)2) and a 
loamy sand (pH 6.1) for 28 months. The test item was applied post-emergence at an application rate of 
45 g/ha, corresponding to 3.6 mg/lysimeter, to two year old vines. 
Results showed that soil type and pH had no effect on the persistence, degradation pattern and vertical 
movement of amidosulfuron. Microbial degradation of the active ingredient was rapid with an average 
half-life of 14.3 ±1.9 days. Abiotic hydrolysis in relation to pH was of no - or of only subordinate - 
importance for degradation. Amidosulfuron was not transported to soil layers deeper than 10 cm. At 
the end of the study active ingredient was extracted only from samples taken from the 0 - 5 and 
5 - 10 cm layers. 
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CA 7.1.4.3  Field leaching studies 
Field leaching studies were not performed and are not required. A comprehensive set of laboratory 
data on degradation and adsorption of parent active substance and major metabolites to soil allow for 
an assessment of the mobility of all significant residues under various environmental conditions by the 
use of computer simulations as given, for example, by the FOCUS scenario approach. Such transfer 
calculation is more flexible and allows for adaptation to site or country specific climate and soil 
conditions, such overcoming the limitations of a field leaching experiment. 
 
 

CA 7.2  Fate and behaviour in water and sediment 
Abiotic hydrolysis: Amidosulfuron is stable in sterile buffer solutions from near neutral to alkaline 
pH values (DT50 = 237 d at pH 6, 25 °C, and > 365 d at pH 7 and 9, 25 °C), but degrades rapidly in an 
acidic environment (DT50 = 1.3 d at pH 3, 25 °C, 3.87 d at pH 4, 25 °C, and 30.56 to 33.9 d at pH 5, 
25 °C). The hydrolytic pathway involves cleavage of the sulfonylurea linkage to form 
amidosulfuron-ADMP (AE F092944) and an S-N bond cleavage with a hydrolysis to form 
amidosulfuron-sulfamic acid (BCS-AW41401, acidic environment). 
 
Aqueous photolysis: Amidosulfuron is not photodegraded to significant extent at wavelengths 
> 290 nm in sterile buffer solution (DT50 = 2370 days under environmental conditions). Direct 
photolysis will therefore not contribute notably to elimination from the aquatic environment, and will 
not lead to the generation of relevant degradates. 
 
Water/sediment: Amidosulfuron was found microbially degraded in four tested aerobic 
sediment/water systems. The proposed route of degradation is similar to the initial route of 
degradation in aerobic soil: O-demethylation at the pyrimidine ring forming amidosulfuron-desmethyl 
(AE F101630), cleavage of the pyrimidine ring of a.-desmethyl to result in amidosulfuron-biuret 
(BCS-CQ51287) and amidousulfuron-guanidine (BCS-CO41839). Further degradation of a.-biuret at 
the sulfonyl group leads to the formation of (guanidincarbonyl)sulfamic acid (BCS-BI49539). The 
maximum abundances in the total system were 18.8% for a.-desmethyl, 9.9% for a.-biuret, 21.1% for 
a.-guanidine and 6.6% for (guanidincarbonyl)sulfamic acid. All further degradates remained below 
5% AR until sampling day 180. Terminal bioconversion led into the formation of non-extractable 
residues, and 14C-carbon dioxide.  
 
The studies were kinetically evaluated according FOCUS (2006), an overview of this information 
provided in the table below: 
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Figure 7.2- 1:  Proposed degradation pathway of amidosulfuron in water and sediment (major 

degradation products without abiotic hydrolysis) 
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Figure 7.2- 2:  Abiotic hydrolysis of amidosulfuron 
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Table CA 7.2- 1: Summary of aquatic dissipation and degradation half-life values of amidosulfuron 

and its metabolites 

Compound DT50 /DT90  

whole sys. 
[days] 

DT50 /DT90 

Water 
[days] 

DT50 /DT90 

Sed 
[days] 

Formation 
fraction 

Amidosulfuron 50.1 / 166 40.6 / 135 56.9 / 177 - 

a.-desmethyl (AE F101630) 13.4 / 44.4 29.9 / 99 3 26.5 / 87.9 0.439 

a.-ADMP (AE F092944) 4.05 / 13.5 na 26.4 / 87.7 0.235 

a.-guanidine (BCS-CO41839) 142 / 472 94.4 / 314 na 0.585 

a-biuret (BCS-CQ51287) na na na na 

a.-(guanidinocarbonyl)sulfamic acid (BCS-BI49539) 111 / 369 69.6 / 231 na 1 

na: not available 
 
 

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 amidosulfuron in buffers under sterile conditions in the 
dark in the laboratory were evaluated and considered acceptable during the original EU review of 
amidosulfuron (EFSA scientific report 2007, 116, 1-86). The following studies are included in the 
baseline dossier. 
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Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.2.1.1/01; <q2jtt?`aえc. み,; -l?5.Cl/ f,; 1992; M-136307-01-1 
Title: Hoe 075032 Determination of Abiotic Hydrolysis as a Function of pH (Hoe 075032 

00 ZB98 0001) 
Report No.: A47707 
Document No.: M-136307-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Reported endpoints based on this test, accepted in previous EU review:  
 
pH 5 : DT50 33.9 d (25 °C)  
pH 7 and 9 : stable at 25 °C 
 
Report: KCA 7.2.1.1/02; :/c?>zd$チj!. ね,; LoI/ap. H,; 1992; M-137962-01-1 
Title: Hoe 075032 Determination of Abiotic Hydrolysis as a Function of pH (Hoe 075032 

00 ZB98 0001) 
Report No.: A48869 
Document No.: M-137962-01-1 
Guideline(s): BBA: Leaflet No. 55, Part I; USEPA (=EPA): & 161-1 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Reported endpoints based on this test, accepted in previous EU review: 
 
pH 3 : DT50 1.34 d (25 °C)  
pH 4 : DT50 3.87 d (25 °C)  
pH 5 : DT50 30.56 d (25 °C)  
pH 6 : DT50 237.1 d (25 °C)  
 
Overall, EFSA (2007) concluded: 
“Amidosulfuron was essentially stable under sterile hydrolysis conditions at 25°C at pH 7 and 9. At 
pH 5 a single first order DT50 of 34 days was calculated. The metabolite AEF092944 was the major 
identified breakdown product formed at pH 5.” 
 
Besides Amidosulfuron-ADMP (AE F092944), a second degradate was also reported in the above 
tests to be formed under acidic condition (pH 5 and less), designated “Hoe X” by the study authors. 
The component was tentatively assigned the chemical structure of amidosulfuron-sulfamic acid (BCS-
AW41401) in report KCA 7.2.1.1 /02.  In their E-Fate evaluation, the former RMS commented “it is 
very unlikely that aquatic habitats with such low pH values are situated close to agricultural areas. 
Therefore, RMS is of the opinion that further work on the identification of the second hydrolysis 
metabolite and additional hydrolysis/photolysis studies with the two metabolites are not required.” 
 
A further report on structure identification of this component is available in the baseline dosser, in the 
previous DAR filed under point B.2.1.15., now included here below for clarity:  
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Report: KCA 7.2.1.1/03; +jヴat.ä7g/ä- ,れ; 1993; M-132772-01-1 
Title: Structure elucidation of a hydrolysis degradate of the sulfonyl urea Amidosulfuron 

(Hoe 075032) 
Report No.: A51873 
Document No.: M-132772-01-1 
Guideline(s): USEPA (=EPA): § 161-1 
Guideline deviation(s): -- 
GLP/GEP: no 
 
Moreover, in the context of approval renewal, confirmation of the chemical structure BCS-AW41401 
assigned to hydrolysis degradate  “Hoe X” is meanwhile available as well from the findings reported 
in a new study KCA 6.5.1/01 (M-505652-01-1), summarised in document MCA Section 6. Herein, the 
hydrolytic degradation of amidosulfuron at acidic pH conditions has been investigated in citrate 
buffered drinking water. Amidosulfuron was exposed to three sets of conditions each of them being 
representative for typical food processing operations: 90 °C for 20 min (pH 4.0), 100 °C for 60 min 
(pH 5.0) and 120 °C for 20 min (pH 6.0). In these experiments, the identical two hydrolytic degradates 
amidosulfuron-ADMP (AE F092944) and amidosulfuron-sulfamic acid (BCS-AW41401) were 
observed as were previously reported in the ambient temperature hydrolysis tests.  In the new study 
KCA 6.5.1/01, an unambiguous structure elucidation of degradate amidosulfuron-sulfamic acid (BCS-
AW41401) is provided, involving HPLC/MS experiments with accurate mass determination, and the 
demonstration of chromatography co-elution with authentic synthesized reference material of BCS-
AW41401. A comparison of mass spectra contained in both new and old reports clearly confirms the 
conclusions previously drawn in KCA 7.2.1.1/02 and KCA 7.2.1.1/03. 
 
 

CA 7.2.1.2  Direct photochemical degradation 
The photolytic route and rate of degradation of amidosulfuron in buffer in the laboratory was 
evaluated during the Annex I inclusion, and were considered acceptable during the original EU review 
of amidosulfuron (EFSA scientific report 2007, 116, 1-86). 
 
Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.2.1.2/01; ÄyazJiz.tjた:I w,; ゕ?゜ ケz_ö7. +,; 1989; M-123461-01-1 
Title: Hoe 075032-14C Photodegradation in water 
Report No.: A40662 
Document No.: M-123461-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Endpoints according to the Review Report for amidosulfuron (EFSA scientific report 2007, 116, 1-
86):  
 
pH 7, 25 °C, DT50 2370 days under environmental conditions (52° N)  
metabolites: one very polar fraction (M1) with 5.2 to 7.0% consisting of several minor components as 
shown in the soil photolysis study (KCA 7.1.1.3/01).  
 

***** 
 
Two public literature studies on aquatic photodegradation of amidosulfuron are submitted in the 
context of application for approval renewal. Even though these studies are considered not of relevance 
for regulatory risk assessments, they are summarised to enable a disucssion of their findings.  
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Report: KCA 7.2.1.2/02; /-.Rö3uz3 K,; ?゛ ?Dzしj/. C,; GäI:-. ,れ; P?g぀jl)*/§.jÄqgj F,; Tj 

しä3e$e:. れ,; 2013; M-488813-01-1 
Title: Chromatography and High-Resolution Mass Spectrometry for the Characterization of 

the Degradation Products of the Photodegradation of Amidosulfuron: An Analytical 
Approach 

Report No.: M-488813-01-1 
Document No.: M-488813-01-1 
Guideline(s): not applicable 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
Executive Summary 
 
The photolytic route and rate of degradation of amidosulfuron were studied in ultrapure water under 
exposure to simulated sunlight (280 – 400 nm) in the laboratory for 20 h at 30 °C, at a total radiation 
of 820 W/m2. 
 
Two main degradation products of amidosulfuron > 10% (UHPLC area) were observed. They were 
identified as amidosulfuron-ADMP (AE F092944, AMD3) and amidosulfuron-sulfamic acid 
(BCS-AW41401, AMD4). 
 
A number of minor degradates were also formed, overall it was observed that the pyrimidine ring 
existing in the amidosulfuron structure was retained during amidosulfuron degradation. 
 
The determined half-life of amidosulfuron was 6.3 h. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
Amidosulfuron 
Sample ID: - 
Chemical Purity: > 97% 

  Test Concentration:   2.71 x 10-5 M (≡ 10 mg/L) 
 
2.  Test Water 
Ultra-pure water was used. 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
 
A cylindrical Pyrex glass vessel of 250 mL volume was used horizontally as a batch reactor. Solar 
irradiation was simulated by using a Suntest apparatus (Heraeus, Hanau, Germany) equipped with a 
xenon lamp (UV-B from 280−320 nm, 2.71 W/m2 and UV-A from 320−400 nm), 58.0 W/m2). The 
total radiation in the wavelength range between 300 and 830 nm was 820 W/m2. The exposure area 
was about 500 cm2. UV radiation was limited at 280 nm using a filter restricting transmission of light 
below this value. An emission spectrum of the test equipment in comparison to natural sunlight is 
shown here below, reproduced from figure 1 of the publication. 
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The illuminance was approximately 150 klx. The temperature was maintained at approximately 30 °C 
by unbroken cooling and internal water recirculating systems.  
 
The test systems were irradiated for 20 h. 
 
2.  Sampling 
Samples were analysed after 20 h of irradiation. 
 
3.  Analytical Procedures 
Degradation products of amidosulfuron were analysed and identified by UHPLC-UV, UHPLC-MS 
and FT-ICR-MS. 
 

II.  RESULTS AND DISCUSSION 
On the basis of the retrosynthetic analysis, the most identified degradation products were mainly due 
to the losses of methylsulfamic acid (CH5NO3S), sulfocarbamic acid (CH3NO5S), carbamic acid 
(CH3NO2), ethyl(methylsulfonyl)sulfamic acid (C2H7NO5S2), Nmethylmethanesulfonamide 
(C2H7NO2S), and sulfonic acid (H2SO4) molecules. Accordingly, O- and S-demethylation as well as 
hydroxylation processes were also observed. 
 
Two degradation products of amidosulfuron > 10% (UHPLC area) were observed. They were 
identified as amidosulfuron-ADMP (AMD3) and amidosulfuron-sulfamic acid (AMD4). 
 
It was observed that the pyrimidine ring existing in the amidosulfuron structure was retained during 
amidosulfuron degradation. 
 
The determined half-life of amidosulfuron was 6.3 h. 
 

III.  CONCLUSIONS 
 
In the photodegradation experiments, two predominant degradation products of amidosulfuron > 10% 
(UHPLC area) were observed and identified as amidosulfuron-ADMP (AE F092944, AMD3) and 
amidosulfuron-sulfamic acid (BCS-AW41401, AMD4). Furthermore, a large number of minor 
components were reported. 
 

280 300

300 350
nm

320 340 360
Wavelength (nm)

380 400

Figure 1. Emission spectral distribution of the sun and xenon arc lamp
simulator (only wavelengths ranging from 280 to 400 nm are shown).
(Inset) Absorption spectrum of amidosulfuron and its chemical
structure.
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It was observed that the pyrimidine ring existing in the amidosulfuron structure was retained during 
amidosulfuron degradation. 
 
The determined half-life of amidosulfuron was 6.3 h. 
 
Notifier’s comment and discussion: 
The very rapid degradation of amidosulfuron reported in this test is in clear contradiction to the 
photolytic stability observed in the notfier’s study KCA 7.2.1.2/01. An analysis for possible 
backgrounds to and relevance of this different finding was made and revealed the following main 
points: 
 

• In a first major difference to the notifier’s study, the experiment (/く ?Rxx(ö. カ,; zA.Nz*c/l ,ヶ; 
z-:.Y` み,; eo/`Ökil.Fヂjl5yx F,; Zi Qäcdl8e. ,れ; 2013; M-488813-01-1, KCA 7.2.1.2/02) was 
conducted in non-buffered ultrapure water, whilst the notifier’s study was conducted in pH 7 
neutral buffer solution. Ultrapure water will not provide a defined and stable pH condition, 
since upon exposure to air the absorption of atmospheric carbon dioxide will result in a 
notable acidification2. Moreover, the test item amidosulfuron itself is an acidic substance (pKa 
= 3.58, cf. MCA section 2.8), ionisation of which will lead into pH decrease when dissolved in 
pure water in the absence of a buffering system. Amidosulfuron is known to be hydrolytically 
labile under slightly acidic pH conditions (see KCA 7.2.1.1/01 and KCA 7.2.1.1/02), resulting 
in the formation of the same degradates amidosulfuron-ADMP and amidosulfuron-sulfamic 
acid that were observed as predominant products in the photolysis publication. Furthermore, 
the high temperature of 30 °C reported for the experiment would facilitate hydrolysis 
processes. Therefore, it can be assumed that the observed predominant degradates AMD3 
(amidosulfuron-ADMP, AE F092944) and AMD4 (amidosulfuron-sulfamic acid, BCS-
AW41401) of study KCA 7.2.1.2/02 are most probably formed via hydrolytical degradation 
rather than photolytical degradation. Unfortunately, the experiment did not include dark 
control samples, and pH controls that would have revealed such effect. Moreover, it is not 
reported in how far the test was performed under sterile conditions.  

• As a second major difference, the irradiance spectrum of the test equipment chosen by the 
authors of KCA 7.2.1.2/02 was different to the spectrum tested in the notifier’s study KCA 
7.2.1.2/01. Whilst a <280 nm cut-off filter was used in KCA 7.2.1.2/02, irradiance started only 
at 290 nm in the notifier’s study, as is recommended by the applicable guidance documents. 
The approach taken in publication KCA 7.2.1.2/02 leads to a notable difference to the solar 
spectrum in particular in the lower wavelengths range that is most relevant for photolytical 
processes (see Figure 1 above). For a representation of natural environmental conditions at 
ground level, testing guidelines (e.g. OECD 316) recquire the use of an optical filter system to 
cut-off wavelengths < 290 nm, to approximate the depicted solar spectrum at ground level. 
Irradiance in KCA 7.2.1.2/02 however started in the UV-B range at 280 nm, at an intensity 
notably exceeding that of the solar spectrum. Considering the absorption spectrum of 
amidosulfuron, depcited as an inlay in author’s Figure 1 as well, the molecule might be 
photolytically excited to a certain degree at wavelengths around 280 nm (located in the tailing 
edge of the molecule’s main absorbance band), whilst there is virtually no light absorbance at 
> 290 nm, i.e. in the environmentally relevant region. Therefore, even if true photolytical 
processes might have contributed to the author’s observations, these results would not be 
relevant for a description of amidosulfuron’s behaviour under natural sunlight conditions. 

 
***** 

                                                 
2 estimate pH of water exposed to CO2 at atmospheric concentration level (ca. 400 ppm) at 30°C is pH 5.6-5.7; 
cf. Figure 6 in: Light T.S., Kingman E.A., Bevilacqua A.C.; The conductivity of low concentrations of CO2 
dissolved in ultrapure water from 0-100°C; Paper presented at the 209th American Chemical Society National 
Meeting, Anaheim, CA. April 2-6, 1995. 
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Report: KCA 7.2.1.2/03; R?:.?2 れ,; Cn/ü_/j. T,; 4il.K:zhj D,; 2014; M-491772-01-1 
Title: Study on the photodegradation of amidosulfuron in aqueous solutions by LC-MS/MS 
Report No.: M-491772-01-1 
Document No.: M-491772-01-1 
Guideline(s): not applicable 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
Executive Summary 
The photolytic route and rate of degradation of amidosulfuron were studied in ultrapure water under 
exposure to simulated sunlight in the laboratory for 34 days at 30 ± 1°C in comparison to samples 
incubated in the dark. 
 
The photodegradation studies were performed using a solar box equipped with a xenon lamp set at 
260 W m-2 equipped with an outdoor UV filter. The irradiance level and temperature were chosen to 
provide irradiation and temperature comparable to those naturally occurring during summer at a 
latitude corresponding to Northern Italy. Dark samples were covered with aluminium foil.  
 
Triplicate samples were analysed for irradiated and dark test systems after 0, 1, 2, 5, 7, 10, 12, 15, 18, 
20, 25, 28 and 34 days of irradiation. 
 
Degradation of amidosulfuron was evaluated by UV-vis absorbance spectra in the range of 190 to 
600 nm. Degradation products of amidosulfuron were identified by HPLC-DAD-MS/MS. 
 
Three degradation products of amidosulfuron were identified. One degradation product derived from 
the loss of the R1 (pyrimidine part) and R2 (N S C2 O2 H6) moieties, a common hydrolysis product 
(amidosulfuron-ADMP, AEF092944) and a degradation product derived from the loss of the NH–CH3 
and SO2–CH3 groups and the insertion of an O–CH3 group. 
 
No complete mineralisation of amidosulfuron was observed. 
 
The determined half-life of amidosulfuron was 11.5 days assuming a first order kinetic reaction. 
 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
Amidosulfuron 
Sample ID: - 
Chemical Purity: 97.5% 

 
2.  Test Water 
Ultra-pure water was used. 
 
3.  Test Solution 
The test solution was prepared in ultrapure water with amidosulfuron at a concentration of 5 mg L-1, 
due to the low solubility of the parent in ultrapure water. 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The photodegradation studies were performed using a solar box (CoFoMeGra solar box 3000e, Milan, 
Italy) equipped with a xenon lamp set at 260 W m-2 equipped with an outdoor UV filter. The xenon 
lamp emission covers the entire solar spectrum from 290 to 800 nm. The irradiance level and 
temperature were chosen to provide irradiation and temperature comparable to those naturally 
occurring during summer at a latitude corresponding to Northern Italy (average irradiance and 
temperature was recorded in the period from May to September by a meteorological station).  
 
For photodegradation experiments 10 mL of the test solution were filled into quartz cells and exposed 
to solar box irradiation. 
 
The photodegradation was evaluated in comparison to dark samples. Therefore, 10 mL of the test 
solution were filled into quartz cells protected by an aluminium foil and incubated in the dark. 
 
The irradiated and dark test systems were incubated for 34 days at 30±1 °C. 
 
2.  Sampling 
Triplicate samples were analysed for irradiated and dark test systems after 0, 1, 2, 5, 7, 10, 12, 15, 18, 
20, 25, 28 and 34 days of irradiation. 
 
The chemical oxygen demand (COD) values were evaluated in triplicate at DAT-0 and DAT-34 on the 
test solution of both irradiated and dark samples. 
 
3.  Analytical Procedures 
Degradation of amidosulfuron was evaluated by UV-vis absorbance spectra in the range of 190 to 
600 nm. The concentration of amidosulfuron in irradiated samples was evaluated by the area of its 
chromatographic peak.  
 
Degradation products of amidosulfuron were identified by HPLC-DAD-MS/MS. No sample pre-
treatment was applied to prevent analyte and degradation product losses. 
 
The chemical oxygen demand values were derived according to the ISO6060:1989 guideline. 
 

II.  RESULTS AND DISCUSSION 
UV-vis spectra showed a maximum absorbance at 244 nm (parent) and an additional band at 205 nm 
(probably a degradation product as impurity) before irradiation (DAT-0). After 14 days of irradiation, 
a decrease of the 244 nm band and an increase of the band at 205 nm were observed. After 34 days of 
irradiation, both the parent band at 244 nm and the one at 205 nm totally disappeared and two new 
bands characterised by a maxima at 223 and 258 nm, respectively, were observed. The results point 
out that degradation occurs (the band at 244 nm decreases) and degradation products were formed 
(increase of bands at 205 nm (DAT 14) and at 223 and 258 nm (DAT-34)). 
 
In general, the experimental conditions were proven to play an important role on the fragmentation 
pattern observed. 
 
Six peaks were observed and identified using HPLC-MS/MS. Three peaks were assigned to 
degradation products while three were assigned to impurities of the amidosulfuron test solution. One 
degradation product derived from the loss of the terminal sulfonyl group and part of pyrimidine 
moiety and was already present at DAT-0 with increasing intensity in the chromatogram along with 
irradiation. A common hydrolysis product (amidosulfuron-ADMP, AEF092944) was observed after 
24 h with increasing area along with irradiation. The last possible degradation product was visible 

 T
hi
s 
do
cu
me
nt
 i
s 
co
py
ri
gh
t 
pr
ot
ec
te
d.
  

 A
ny
 d
is
tr
ib
ut
io
n,
 r
ep
ro
du
ct
io
n 
or
 p
ub
li
ca
ti
on
 r
eq
ui
re
s 
 

 t
he
 c
on
se
nt
 o
f 
Ba
ye
r 
AG
 (
or
 i
ts
 r
es
pe
ct
iv
e 
af
fi
li
at
e)
. 
 

 A
ny
 u
se
 o
f 
th
e 
do
cu
me
nt
 o
r 
it
s 
co
nt
en
t 
fo
r 
re
gu
la
to
ry
 o
r 
 

 a
ny
 o
th
er
 c
om
me
rc
ia
l 
pu
rp
os
e 
is
 p
ro
hi
bi
te
d 
an
d 
co
ns
ti
tu
te
s 
 

 a
 v
io
la
ti
on
 o
f 
th
e 
un
de
rl
yi
ng
 l
ic
en
se
 a
gr
ee
me
nt
. 
 



Bayer – Crop Science Division Page 123 of 170 
2016-05-31 

Document MCA: Section 7 Fate and behaviour in the environment 
Amidosulfuron 
 
after 48 h of irradiation and the structure proposed derives from the loss of the NH–CH3 and SO2–CH3 
groups and the insertion of an O–CH3 group.  
 
COD values obtained from the amidosulfuron solutions that underwent irradiation for 34 days and 
were preserved in the dark for the same time confirmed that a complete mineralisation was not 
achieved. 
 
The photodegradation process resulted in a first order kinetic reaction with a half-life of amidosulfuron 
of 276 h (11.5 days). 
 

III.  CONCLUSIONS 
Three degradation products of amidosulfuron were identified. One degradation product derived from 
the loss of the terminal sulfonyl group and part of pyrimidine moiety, a common hydrolysis product 
(amidosulfuron-ADMP, AEF092944) and a degradation product derived from the loss of the NH–CH3 
and SO2–CH3 groups and the insertion of a methoxy group. 
 
No complete mineralisation of amidosulfuron was observed. 
 
The determined half-life of amidosulfuron was 11.5 days assuming a first order kinetic reaction. 
 
Notifier’s comment and discussion: 
The behaviour of amidosulfuron reported in this test is in contradiction to the photolytic stability 
observed in the notfier’s study KCA 7.2.1.2/01. An analysis for possible backgrounds to and relevance 
of this different finding was made and revealed the following main points: 
 

• Similar to the publication by Harir et al. (KCA 7.2.1.2/02), test medium for the experiments 
reported in KCA 7.2.1.2/03 was non-buffered ultrapure water, whilst the notifier’s study KCA 
7.2.1.2/01 was conducted at constant pH 7 in buffer solution. Ultrapure water will not provide 
a defined and stable pH condition, since upon exposure to air it will absorb atmospheric 
carbon dioxide resulting in a notable acidification3. Moreover, the test item amidosulfuron 
itself is an acidic substance (pKa 3.58) and will therefore lead to pH decrease when dissolved 
in pure water in the absence of a buffering system. Amidosulfuron is known to be 
hydrolytically labile under slightly acidic pH conditions (see KCA 7.2.1.1/01 and KCA 
7.2.1.1/02), and may be expected to not be stable in such test system. Even though the authors 
of KCA 7.2.1.2 /03 tested stability of their test item in dark controls over 15 days at 35°C and 
70°C, and claimed degradation to occur only at the exaggerated temperature of 70°C, the 
analysis in this experiment part involved only the qualitative comparison of UV spectra, 
without any chromatography resolution of individual components. Therefore, such test is 
considered unsuited to exclude that hydrolytic processes would have contributed to the 
observed degradation in the photolytic investigation (which did not include any dark control 
samples, or pH measurements). Moreover, it is not reported in how far the test was performed 
under sterile conditions.  
 

• Furthermore, even though the authors of KCA 7.2.1.2/03 claim to have used 97.5% w/w pure 
test item purchased from a commercial supplier, in their photodegradation experiment they 
discuss three prominent impurities of the test material being detected at variable abundances at 
all sampling timepoints, identified as pyrimidine-ring opened components.  Based on Figure 2 
of their publication (see reproduced here below), HPLC-DAD trace for day 0, it is evident that 

                                                 
3 pH of water exposed to CO2 at atmospheric concentration level (ca. 400 ppm) at 30°C is estimated to be ca. 5.6-
5.7; cf. Figure 6 in: Light T.S., Kingman E.A., Bevilacqua A.C.; The conductivity of low concentrations of CO2 
dissolved in ultrapure water from 0-100°C; Paper presented at the 209th American Chemical Society National 
Meeting, Anaheim, CA. April 2-6, 1995. 
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the purity of test item at test start did unlikely match the intended purity; a notable 
contamination / artifact formation had occurred before test initiation for unknown reason, or 
impurities were potentially left over from the synthesis process.  
 

 
 
Overall, based on the above analysis, the study is considered to not provide reliable information of 
relevance for risk assessment. 
 
 

CA 7.2.1.3  Indirect photochemical degradation 
Indirect photochemical degradation of amidosulfuron was not studied, and is not a general data 
requirement under Regulation 1107/2009. 
 
 

CA 7.2.2  Route and rate of biological degradation in aquatic systems 
CA 7.2.2.1  "Ready biodegradability" 
The “ready biodegradability” of amidosulfuron was evaluated during the Annex I inclusion using 
unlabelled amidosulfuron, and was considered acceptable during the original EU review of 
amidosulfuron (EFSA scientific report 2007, 116, 1-86).  
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Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.2.2.1/01; Qe.he4 ね,; :rWく . し,; Ägeä・ . ,G; 1991; M-130898-01-2 
Title: Biological degradability of Hoe 075032 in a modified Sturm test in accordance with 

the OECD Guideline 301 B for Testing Chemicals of 19 September 1984 
Report No.: A54662 
Document No.: M-130898-01-2 
Guideline(s): OECD: 301 B (1984) 
Guideline deviation(s): not specified -- 
GLP/GEP: no 
 
Endpoints according to the Review Report for amidosulfuron (EFSA scientific report 2007, 116, 1-
86): 
 
Amidosulfuron was not ready biodegradable in a modified Sturm test. 
 
 

CA 7.2.2.2  Aerobic mineralisation in surface water 
The data point is a new data requirement under Regulation (EU) No. 1107/2009, one new 
experimental study is therefore submitted for approval renewal of amidosulfuron:  
 
Report: KCA 7.2.2.2/01; ダ?t2. W,; 2015; M-547193-01-1 
Title: [Pyrimidyl-2-14C]Amidosulfuron - Aerobic degradation in natural water 
Report No.: AS419 
Document No.: M-547193-01-1 
Guideline(s): OECD Guideline for Testing of Chemicals, No 309  

Aerobic Mineralisation in Surface Water, Apr. 13, 2004 
Guideline deviation(s): none 
GLP/GEP: yes 
 
Executive Summary 
The route and rate of degradation of [pyrimidyl-2-14C]amidosulfuron were studied in natural water 
under aerobic conditions in the dark in the laboratory for 58 days at 20 °C. 
 
Study application rates of 4.03 µg (10.07 µg/L) and 39.48 µg (98.70 µg/L) per test system were 
applied for the low and the high concentration, respectively. 
 
Mean material balances were 99.4% of applied radioactivity [% AR] (range from 98.5 to 100.5% AR) 
for the low concentration and 100.6% AR (range from 98.9 to 102.6% AR) for the high concentration. 
 
The amount of carbon dioxide was 0.2 and 0.5% AR after 58 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. 
 
For all test systems almost no metabolism of the test item amidosulfuron was measured. The amount 
of amidosulfuron was in the range of 97.3 to 100.2% AR and 98.1 to 101.8% AR for the low and high 
concentration, respectively. The metabolite amidosulfuron-ADMP (AE F092944) was determined 
with maximum amounts of 2.5 and 3.5 % AR at study end (DAT-58) in low and high concentration 
test systems, respectively. The metabolite amidosulfuron-desmethyl (AE F101630) was determined in 
high concentration samples only with a maximum amount of 0.4% AR at study end (DAT-58). The 
same was observed in sterile controls (max. amount of 3.3% AR for a.-ADMP and 0.3% AR for 
a.-desmethyl at DAT-58). Two non-identified metabolites were detected in the high concentration test 
systems with max. 0.9% AR in total for both concentrations. 
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On the basis of the determined results no half-lives (DT50 or DT90) of amidosulfuron were calculated 
as the results would be many times higher than the entire incubation period. 
 
It is concluded that abiotic processes will contribute to the degradation of amidosulfuron under typical 
conditions in the aquatic environment. 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
1.  Test Item 
[pyrimidyl-2-14C]amidosulfuron 
Sample ID: KML 9796 
Specific Activity: 3.75 MBq/mg 
Radiochemical Purity: ≥ 98% 
Chemical Purity: > 98% 

 
2.  Test Water 
Natural water from the “Kellmetschweiher” located near the town of Schifferstadt was used. The 
water was sampled freshly from the pond and sieved through a 0.1 mm sieve prior to use. 
 
Table CA 7.2.2.2- 1:  Physico-chemical properties of test water 

Parameter Results / Units 

Water Designation Kellmetschweiher  

Origin Near the town of Schifferstadt, Rhineland-Palatinate, 
Germany 

GPS Coordinates 49°21’52.78”N 8°19’58.94”E 

Storage Stored in a cooling chamber between +1 °C and +10 
°C for 2 days prior to pre-equilibration. 

Temperature [°C] 1 20.2 °C 
pH 1 7.29 
Redox Potential EH [mV] 2 198-200 
Oxygen Saturation [mg/L] 1 9.69 
Total Organic Carbon (TOC) [mg /L] 11 
Dissolved Organic Carbon (DOC) [mg/L] 11 
Total Nitrogen [mg/L] ≤ 1.0 
Total Phosphorous [mg/L] < 0.05 
Total Ammonium [mg/L] 0.08 
Total Nitrate [mg/L] < 0.5 
Dissolved Orthophosphate [mg/L] 0.08 
Microbial activity DT50(benzoic acid) < 24 h 
1 measured at sampling site 
2 measured during pre-equilibration 

GPS: global positioning system 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in surface water under aerobic conditions consisted of 
cylindrical 1 L glass flasks (i.d. 10 cm), corresponding to a surface area of 78.5 cm². Each test vessel 
was fitted with a trap attachment (permeable for oxygen) containing soda lime for absorption of 
carbon dioxide and layers of oil wetted quartz wool for adsorption of volatile organic compounds 
(VOC). 
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Each test system was filled with 400 mL ± 2 mL of the test water (including the amount of the 
aqueous application solution). The volume of the applied water was determined by weighing. Sterile 
controls were sterilised by autoclaving at ca. 120 °C for at least one hour. Pre-equilibration was done 
for about 5 days.  
 
Study application rates of 4.03 µg (10.07 µg/L) and 39.48 µg (98.70 µg/L) per test system were 
applied for the low and the high concentration, respectively. The test item was applied in 500 and 
530 µL distilled water for low concentration and high concentration test systems, respectively. 
 
The test systems were incubated in a climatic chamber at controlled temperature of 20 °C under 
aerobic conditions. During incubation water was gently stirred with a magnetic stirrer. 
 
2.  Sampling 
Eight sampling intervals were distributed over the entire incubation period of 58 days. Duplicate 
samples were processed and analysed 0, 1, 3, 7, 14, 28, 42 and 58 days after treatment (DAT) for both 
low and high concentration. Sterile controls were processed and analysed at DAT-14 and DAT-58 for 
the high concentration, microbial activity samples 0, 3, 6, 8, 24, 48 and 72 hours after treatment. 
 
3.  Analytical Procedures 
14CO2 bound to the soda lime was liberated with HCl, trapped in appropriate scintillator-cocktail and 
measured by LSC. The paraffin wetted glass wool for adsorption of volatile organic molecules was 
extracted with acetone. Aliquots of these extracts were submitted to LSC. 
 
At each sampling interval, pH, oxygen content and redox potential in the water were determined. 
Any dissolved carbon dioxide in the water phase was checked by LSC measuring again after 
acidification of aliquots in an ultrasonic bath. 
 
All water specimens of the low concentration and high concentration test systems were directly 
measured by LSC, HPLC/radiodetection or TLC/radiodetection. In order to improve the 
chromatographic analysis from DAT-3 on all water phases of the low concentration test systems 
variants were concentrated using a rotary evaporator. A concentration factor of 4 was employed. 
Degradation samples were analysed by reversed phase HPLC/radiodetection. The limits of 
quantitation for HPLC/radiodetection analysis of the water were < 1.8 and 0.4% AR for the low and 
high concentration, respectively. Results of HPLC/radiodetection analysis were confirmed by 
TLC/radiodetection.  
 
Test item, amidosulfuron-ADMP and amidosulfuron-desmethyl were identified by HPLC and TLC co-
chromatography with reference items. 
 
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 7.94 to 9.02 for both low and high concentration. 
 
Oxygen contents (range from 6.93 to 8.95 mg/L) and redox potential measurement (range from 138 to 
200 mV) indicated aerobic conditions in the water for both concentrations. 
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A. DATA 
Table CA 7.2.2.2- 2: Degradation of amidosulfuron in natural pond water under aerobic conditions 

(low concentration, single and mean values expressed as % AR) 

Compound Rep-
licate 

DAT 
0 1 3 7 14 28 42 58 

amidosulfuron 
A 101.3 99.8 98.7 97.9 99.6 99.1 98.2 96.9 
B 99.1 98.7 98.7 99.0 99.5 99.5 98.1 97.7 

Mean 100.2 99.2 98.7 98.5 99.5 99.3 98.1 97.3 

a.-ADMP 
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 
B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 

Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 

a.-desmethyl 
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

unknown 1 
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

unknown 2 
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Sum of 

Unid./Diff. 
Residues 

A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Water 
A 101.3 99.8 99.1 97.9 100.4 99.1 98.2 99.3 
B 99.1 99.0 98.7 99.0 100.5 99.5 98.7 99.6 

Mean 100.2 99.4 98.9 98.5 100.5 99.3 98.4 99.4 

Carbon Dioxide 
soda lime 

A n.d. 0.0 0.0 0.1 0.0 0.0 0.1 0.2 
B n.d. 0.0 0.0 0.1 0.0 0.0 0.0 0.1 

Mean n.d. 0.0 0.0 0.1 0.0 0.0 0.1 0.1 

Carbon dioxide 
water 

A n.d. 0.1 0.3 0.0 0.8 0.0 0.0 0.0 
B n.d. 0.3 0.0 0.1 1.0 0.0 0.6 0.1 

Mean n.d. 0.2 0.2 0.0 0.9 0.0 0.3 0.1 

Carbon dioxide 
total 

A n.d. 0.1 0.3 0.1 0.8 0.0 0.1 0.2 
B n.d. 0.3 0.0 0.2 1.0 0.0 0.6 0.2 

Mean n.d. 0.2 0.2 0.2 0.9 0.0 0.4 0.2 
Volatile 
Organic 

Compounds 

A n.d. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B n.d. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean n.d. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total 
Recovery 

A 101.3 99.8 99.6 98.1 100.5 99.1 98.3 99.4 
B 99.1 99.0 98.7 99.2 100.5 99.6 98.7 99.6 

Mean 100.2 99.4 99.2 98.6 100.5 99.3 98.5 99.5 
n.d.: not detected,  n.a.: not analysed, N/A: not applicable, DAT: days after treatment 
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Table CA 7.2.2.2- 3: Degradation of amidosulfuron in natural pond water under aerobic conditions 

(high concentration, single and mean values expressed as % AR) 

Compound Rep-
licate 

DAT 

0 1 3 7 14 28 42 58 14 
(sterile) 

58 
(sterile) 

amidosulfuron 
A 98.6 100.4 98.6 98.8 99.7 100.1 97.5 97.3 101.7 97.5 
B 97.7 102.1 100.9 99.7 100.2 100.6 95.7 94.6 101.8 99.1 

Mean 98.1 101.3 99.8 99.2 100.0 100.4 96.6 96.0 101.8 98.3 

a.-ADMP 
A 0.0 0.0 0.0 0.0 0.0 0.0 1.9 3.0 0.0 3.6 
B 0.0 0.0 0.0 0.0 0.0 0.0 2.4 4.1 0.0 3.0 

Mean 0.0 0.0 0.0 0.0 0.0 0.0 2.2 3.5 0.0 3.3 

a.-desmethyl 
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.7 
B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.3 

unknown 1 
A 0.9 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean 0.9 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

unknown 2 
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 
B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 

Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 
Sum of 

Unid./Diff. 
Residues 

A 0.9 1.3 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 
B 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 

Mean 0.9 0.6 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 

Water 
A 99.4 101.8 100.7 98.8 100.0 100.1 99.5 101.7 102.0 101.8 
B 98.7 102.2 100.9 99.7 100.8 100.6 98.4 100.2 101.9 103.4 

Mean 99.1 102.0 100.8 99.2 100.4 100.4 98.9 101.0 101.9 102.6 

Carbon Dioxide 
soda lime 

A n.d. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B n.d. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean n.d. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Carbon dioxide 
water 

A n.d. 0.1 2.2 0.0 0.3 0.0 0.1 0.0 0.2 0.0 
B n.d. 0.0 0.0 0.0 0.6 0.0 0.2 0.9 0.1 1.3 

Mean n.d. 0.1 1.1 0.0 0.4 0.0 0.2 0.5 0.2 0.7 

Carbon dioxide 
total 

A n.d. 0.1 2.2 0.0 0.3 0.0 0.1 0.0 0.3 0.0 
B n.d. 0.0 0.0 0.0 0.6 0.0 0.3 0.9 0.1 1.4 

Mean n.d. 0.1 1.1 0.0 0.4 0.0 0.2 0.5 0.2 0.7 
Volatile 
Organic 

Compounds 

A n.d. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
B n.d. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mean n.d. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total 
Recovery 

A 99.4 101.8 100.7 98.8 100.0 100.1 99.5 101.7 102.0 101.9 
B 98.7 102.2 101.0 99.7 100.8 100.6 98.4 100.3 101.9 103.4 

Mean 99.1 102.0 100.8 99.3 100.4 100.4 98.9 101.0 102.0 102.6 
n.d.: not detected,  n.a.: not analysed, N/A: not applicable, DAT: days after treatment 

 
B. MATERIAL BALANCE 
Mean material balances were 99.4% of applied radioactivity [% AR] (range from 98.5 to 100.5% AR) 
for the low concentration and 100.6% AR (range from 98.9 to 102.6% 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. 
 
C. VOLATILES 
The amount of carbon dioxide was 0.2 and 0.5% AR after 58 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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E. DEGRADATION OF PARENT COMPOUND 
For all test systems almost no metabolism of the test item amidosulfuron was measured. The amount 
of amidosulfuron was in the range of 97.3 to 100.2% AR and 98.1 to 101.8% AR for the low and high 
concentration, respectively. The metabolite amidosulfuron-ADMP (AE F092944) was determined 
with maximum amounts of 2.5 and 3.5 % AR at study end (DAT-58) in low and high concentration 
test systems, respectively. The metabolite amidosulfuron-desmethyl (AE F101630) was determined in 
high concentration samples only with a maximum amount of 0.4% AR at study end (DAT-58). The 
same was observed in sterile controls (max. amount of 3.3% AR for a.-ADMP and 0.3% AR for 
a.-desmethyl at DAT-58). Two non-identified metabolites were detected in the high concentration test 
systems with max. 0.9% AR in total for both concentrations.  
 
On the basis of the determined results it was not considered to be meaningful to calculate any half-
lives (DT50 or DT90) of amidosulfuron as the results would be many times higher than the entire 
incubation period of 58 days. Such calculations are not considered to be valid.  
 
III.  CONCLUSIONS 
Almost no degradation of the test item amidosulfuron was observed in natural water under aerobic 
conditions in the dark in the laboratory.  
 
It is concluded that abiotic processes will contribute to the degradation of amidosulfuron under typical 
conditions in the aquatic environment. 
 
 

CA 7.2.2.3  Water/sediment study 
The route and rate of degradation of amidosulfuron in water/sediment systems under aerobic 
conditions were evaluated during the Annex I inclusion using one radiolabel position, [pyrimidyl-2-
14C-], and were accepted during the original EU review of amidosulfuron (EFSA scientific report 
2007, 116, 1-86). 
 
Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.2.2.3/01; 9.ロ6ョä  L,; 2000; M-199268-01-1 
Title: Degradability and fate of amidosulfuron in the aquatic environment (water / sediment 

system) 
Report No.: C009793 
Document No.: M-199268-01-1 
Guideline(s): SETAC: 1, 8.2 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
The study is considered to be valid and provides reliable information for substance distribution and 
kinetic information. However, concerning metabolite identification the experiment was unable to 
deliver unambiguous information about the identity of highly polar downstream degradate material 
that reached major abundance in some of the test systems. A zone of polar radioactivity in the primary 
TLC chromatographic method was not well resolved and only tentatively assigned to the reference 
standard amidosulfuron-ADHP (AE F094206). Since this assignment could not be confirmed in a 
secondary TLC method, the exact nature of this material was left open by the author (cf. e.g. Table 6d 
vs. 6e of original report). 
 
Aiming to provide clarity on this point, a new additional water/sediment study was conducted in the 
context of application for approval renewal and is found reported under point KCA 7.2.2.3/02 below.  
 
 

***** 
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New studies (non EU-evaluated) submitted in context of Annex I approval renewal: 
 
In the new water/sediment study by Hellpointner (KCA 7.2.2.3/02) with optimized analysis, all 
components of major abundance could be unambiguously clarified, including polar material. 
In this fraction, components amidosulfuron-guanidine and amidosulfuron-biuret (both previously 
known as soil metabolites) were identified, and a further highly polar degradate, present at only max. 
6.6% in the total system, was assigned the structure of amidosulfuron-(guanidinocarbonyl)sulfamic 
acid. For comparison, samples were also profiled via the TLC method previously used in study KCA 
7.2.2.3/01. All major peak zones observed by Knoch could be linked and assigned to the degradates 
observed in the new study KCA 7.2.2.3/02. An updated metabolic pathway scheme of amidosulfuron 
in water/sediment was in consequence established as is shown in Figure 7.2- 1, amended for 
components amidosulfuron-guanidine, amidosulfuron-biuret, and amidosulfuron-
(guanidinocarbonyl)sulfamic acid, and corrected for the likely absence of  amidosulfuron-ADHP. 
 

Report: KCA 7.2.2.3/02; ätlipzVi35く ). L,; ccj.QJ ダ,; 2016; M-552591-01-1 
Title: Amidosulfuron: Aerobic aquatic metabolism 
Report No.: M-552591-01-1 
Document No.: M-552591-01-1 
Guideline(s): OECD Test Guideline No. 308; US EPA OCSPP Test Guideline No. 835.4300 / 

835.4400 
Guideline deviation(s): none 
GLP/GEP: yes 

 
Executive Summary 
The degradation of [pyrimidyl-2-14C]amidosulfuron was investigated in two water/sediment systems 
under aerobic conditions in the dark in the laboratory for 100 days at 19.9 °C: 
 

Water/Sediment System Source Texture 1 pH TOC 
System ID  (USDA)  [g/kg] / [mg/L] 

Anglersee A Leverkusen, Germany Sand 7.8 2 / 7.1 3 2.5 4 / 2.7 5 

Wiehltalsperre W Reichshof, Germany Silt loam 7.2 2 / 5.2 3 3.14 / 62.6 5 

TOC: total organic carbon 
1 sediment textural class 
2 water pH value determined immediately after sampling 

3 sediment pH value derived from aqueous 0.01 M CaCl2 suspensions 

4 water TOC determined at start of study 

5 sediment TOC determined at start of study 

 
The study application rate was 23.4 µg/test system, corresponding to 45 µg/L. Duplicate test systems 
were processed and analysed 0, 3, 7, 15, 30, 49, 63, 84 and 100 days after treatment.  
 
Overall mean material balance was 99.7% of applied radioactivity (% AR) for water/sediment system 
Anglersee and 98.5% AR for water/sediment system Wiehltalsperre.  
 
The following maximum amounts of carbon dioxide were detected at DAT-100 (study end): 6.2% AR 
in water/sediment system Anglersee and 5.6% AR in water/sediment system Wiehltalsperre. 
Formation of volatile organic compounds was not significant, values being < 0.1% AR at all sampling 
intervals in both water/sediment systems. 
 
Residues in water decreased from DAT-0 to DAT-100 from 97.9 to 81.5% AR in system Anglersee 
and from 97.4 to 21.9% AR in system Wiehltalsperre. 
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Extractable residues in sediment increased from DAT-0 to DAT-100 from 1.5 to 9.9% AR in system 
Anglersee. In system Wiehltalsperre, extractable residues in sediment increased from 1.6% AR at 
DAT-0 to 16.5% AR DAT-7 and then decreased to 10.7% AR at DAT-100. 
 
Extractable residues in the total system (water and sediment extracts) decreased from DAT-0 to 
DAT-100 from 99.3 to 91.3% AR in system Anglersee and from 99.0 to 32.5% AR in system 
Wiehltalsperre. 
 
Non-extractable residues (NER) increased from DAT-0 to DAT-100 from < 0.1 to 2.3% AR in system 
Anglersee. In system Wiehltalsperre, NER increased from DAT-0 to DAT-63 from 0.2 to 63.0% AR 
and decreased then to 59.0% AR until DAT-100. 
 
Amidosulfuron dissipated from the water due to degradation and translocation into the sediment. The 
amount of amidosulfuron in the water decreased from DAT-0 to DAT-100 from 96.2 to 62.8% AR in 
system Anglersee and from 95.5% AR to non-detectable amounts in system Wiehltalsperre. 
 
The amount of amidosulfuron in the sediment extracts increased in system Anglersee from DAT-0 to 
DAT-49 from 1.4 to 9.5% AR and decreased then to 8.6% AR at DAT-100. In system Wiehltalsperre, 
the amount of amidosulfuron in the sediment extracts increased from DAT-0 to DAT-7 from 1.5 to 
13.6% AR and decreased then to non-detectable amounts at DAT-100. 
 
The amount of amidosulfuron in the total system decreased from DAT-0 to DAT-100 from 97.6 to 
71.4% AR in system Anglersee and from 96.9% AR to non-detectable amounts in system 
Wiehltalsperre. 
 
Besides carbon dioxide, four major degradation products were identified during the study: 
amidosulfuron-(guanidinocarbonyl)sulfamic acid (max. water: 6.2% AR at DAT-100; max. entire 
system: 6.6% AR at DAT-100); amidosulfuron-guanidine (max. water: 14.8% AR at DAT-49; max. 
entire system: 21.1% AR at DAT-84), amidosulfuron-desmethyl (max. water: 11.4% AR at DAT-15; 
max. sediment: 2.6% AR at DAT-15; max. entire system: 14.0% AR at DAT-15) and amidosulfuron-
biuret (max. water: 9.9% AR at DAT-100; max. sediment: 0.9% AR at DAT-84; max. entire system: 
9.9% AR at DAT-100). 
 
In order to set the current results on the pathway of degradation of amidosulfuron in water/sediment 
systems under aerobic conditions into context with two earlier water/sediment metabolism studies 
(KCA 7.2.2.3/01 and KCA 7.2.2.3/03) and to identify previously unknown metabolites, a comparison 
was made by additionally analysing the degradates with the earlier used chromatographic methods. 
The comparison showed that the new proposed pathway of degradation is very well represented by the 
separation of peaks during the Knoch study (KCA 7.2.2.3/01) and that all significant unknowns listed 
therein are identified, now. Furthermore, it was confirmed that the chromatographic method 
previously used in a further study by Gildemeister (KCA 7.2.2.3/03) was not suitable for the 
separation of amidosulfuron and its metabolites. 
 
The experimental data could be best described by a double first order in parallel (DFOP) kinetic model 
for dissipation from the water and a single first order (SFO) kinetic model for degradation in the total 
system. The DT50 values for the dissipation of amidosulfuron from the water were 171 and 12.7 days 
in system Anglersee and Wiehltalsperre, respectively. The DT50 values for the degradation of 
amidosulfuron in the total water/sediment system were 227 and 16.5 days in system Anglersee and 
Wiehltalsperre, respectively. 
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I.  MATERIALS AND METHODS 

A.  MATERIALS 

1.  Test Item 

[pyrimidyl-2-14C]amidosulfuron  
CAS No 120923-37-7 
Specific activity 3.75 MBq/mg 
Radiochemical purity 97.2% HPLC with radioactivity-detector 

2.  Water/sediment systems 
The water/sediment systems (Table CA 7.2.2.3- 1) were sampled freshly before study start. The 
sediment was obtained from the upper sediment layer (upper horizon in approx. 30 cm depth) and 
sieved to a particle size of ≤ 2 mm. The water was filtered through a 0.063 mm mesh before 
preparation of the test systems. 
 

Table CA 7.2.2.3- 1: Physico-chemical properties of test water/sediment systems 

Parameter Results/Units 

Water/Sediment System Designation Anglersee Wiehltalsperre 
 

Properties of Water 

Temperature [°C] 1 24.8 21.6 

pH 1 7.8 7.2 

Redox Potential [mV] 1 183 189 

Oxygen Saturation [%] 1 97.5 96.6 

Total Organic Carbon (TOC) [mg/L] 2 2.5 / 4.1 3.1 /223 

 

Properties of Sediment 

Textural Class (USDA) Sand Silt loam 

Sand [%] [50 µm – 2 mm] 98 38 

Silt [%] [2 µm – 50 µm] 1 53 

Clay [%] [< 2 µm] 1 9 

pH (sediment / 0.01 M CaCl2 1/2) 7.1 5.2 

pH (sediment / water 1/1) 7.4 5.3 

TOC [g/kg] 2 2.7 / 5.6 62.6 / 72.6 

Cation Exchange Capacity [meq/100 g] 2.4 8.6 

Redox Potential [mV] 1 201 -101 

Moisture [g H2O ad 100 g dry weight] 28.6 207.4 
1 determined on-site immediately after sampling 

2 measured by principal investigator at start of the study / end of the study ( test systems were applied before with 485 µL 
of 0.01 M TRIS buffer solution) 
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B.  STUDY DESIGN 
1.  Experimental Conditions 
The test was performed in systems consisting of cylindrical glass containers containing a water-to-
sediment volume ratio of 3/1 (v/v) and equipped with traps (permeable for oxygen) for the collection 
of carbon dioxide and volatile organic compounds. During incubation, the water was in smooth 
motion. The solid phase is kept well sedimented, except for short periods of disturbance in the still 
remaining flasks after each sampling interval, in order to introduce enough oxygen into the sediment 
phase, again. The untreated test systems were equilibrated to study conditions for 12 days prior to 
application. The equilibration was proven by repeated measurements of the oxygen saturation of the 
water, the pH value of the water and the sediment as well as the redox potential of the water and the 
sediment in representative test systems. 
 
The study application rate (SAR) was based on a 10-fold single field application rate of amidosulfuron 
of 45 g/ha, resulting in a nominal study application rate 23.4 µg/test system, corresponding to 45 µg/L. 
The actual SAR was 23.8 µg/test system corresponding to 45.8 µg/L. 
 
The application solution was prepared in 0.01 M Tris(hydroxymethyl)aminomethane (Tris) buffer 
solution of pH 7. 485 µL of the application solution were applied drop wise onto the water surface of 
the respective equilibrated test systems using a pipette. After application the test vessels were fitted 
with the trap attachments (except DAT-0 samples).  
 
The test systems were incubated under aerobic conditions in the dark for 100 days at 19.9 °C in a 
walk-in climatic chamber. 
 
2.  Sampling 
Nine sampling intervals were distributed over the entire incubation period of 100 days. Duplicate test 
systems were processed and analysed 0, 3, 7, 15, 30, 49, 63, 84 and 100 days after treatment (DAT). 
Microbial activity was determined at start of equilibration as well as start (DAT-2) and end of the 
study (DAT-101). 
 
3.  Analytical Procedures 
At each sampling interval of the aerobic phase, the trap attachments were removed from the test 
systems and the water was carefully decanted from the sediment. Solids were separated from the water 
by centrifugation. Afterwards, sediments were extracted three times at ambient temperature using 
acetonitrile/water (3 x 4:1, v/v), followed by two microwave-accelerated extractions: first with 
acetonitrile/water (4:1, v/v) at 70 °C and second with methanol/water (1:1, v/v) at 50 °C. After each 
extraction step, supernatant and water/sediment system were separated by centrifugation and 
decantation. 
 
The water and the sediment extracts and were characterized by liquid scintillation counting and the 
primary chromatographic method (HPLC/radiodetection). The limit of detection (LOD) for the 
chromatographic method was 0.7% AR. The amount of volatiles and non-extractable residues was 
determined by liquid scintillation counting and combustion/liquid scintillation counting, respectively. 
The identity of the test item and its degradation products was elucidated by HPLC-MS(/MS) and, if 
applicable, assigned by comparison of the retention times with those of reference items. 
 
In order to set the current results on the pathway of degradation of amidosulfuron in water/sediment 
systems under aerobic conditions into context with the earlier water/sediment metabolism studies 
(KCA 7.2.2.3/01 and KCA 7.2.2.3/02) and to identify previously unknow major metabolites, a 
comparison was made by additionally analysing the degradates with the earlier used chromatographic 
methods (HPLC and TLC). 
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The data for the test item were evaluated according to the FOCUS (2006) guidance document on 
degradation kinetics using the software KinGUI 2.1 to derive the DT50 and DT90 values of 
amidosulfuron.  
 
Model input datasets were the residual amounts of amidosulfuron found in each replicate test system 
at each sampling interval (see Table CA 7.2.2.3- 2 and Table CA 7.2.2.3- 3). 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.  
 
For the evaluation of the data three different kinetic models- single first order (SFO), first order multi 
compartment (FOMC), and double first order in parallel (DFOP)- were tested in order to determine the 
best fit kinetic 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 (diagrams of measured and 
calculated values vs. time, diagrams of residuals vs. time). 
 

II.  RESULTS AND DISCUSSION 

 
A. FINDINGS 
Results indicated that the anticipated standardized aerobic conditions were maintained over the 
duration of the laboratory study 
 
B. DATA 
Table CA 7.2.2.3- 2 and Table CA 7.2.2.3- 3 summarise the degradation of [pyrimidyl-2-
14C]amidosulfuron and the formation and degradation of its degradation products as a function of time.  
 
Table CA 7.2.2.3- 2: Degradation of amidosulfuron in Water/sediment system Anglersee under Aerobic 

Conditions (expressed as percent of applied radioactivity; mean value of 
duplicates)  

    Replicate DAT  
Compound Source No. 0 3 7 15 30 49 63 84 100 

amidosulfuron 

Water 
A 96.4 87.0 89.2 84.9 80.9 76.9 72.8 66.4 64.0 
B 95.9 88.0 88.3 85.8 80.9 74.5 73.6 67.5 61.6 

Mean 96.2 87.5 88.8 85.3 80.9 75.7 73.2 66.9 62.8 

Sediment 
A 1.9 7.1 8.8 8.6 9.0 9.7 9.5 9.7 8.6 
B 0.9 7.1 9.6 9.3 9.2 9.3 9.5 8.7 8.7 

Mean 1.4 7.1 9.2 8.9 9.1 9.5 9.5 9.2 8.6 

Entire System 
A 98.3 94.1 98.1 93.5 90.0 86.7 82.4 76.1 72.5 
B 96.8 95.1 97.9 95.0 90.2 83.9 83.1 76.2 70.4 

Mean 97.6 94.6 98.0 94.3 90.1 85.3 82.7 76.1 71.4 

a.-(guanidino-
carbonyl)-

sulfamic acid 

Water 
A n.d. n.d. n.d. 0.9 1.3 0.9 0.9 1.5 6.2 
B n.d. n.d. n.d. 1.2 1.4 0.9 < LOD 1.2 6.1 

Mean n.d. n.d. n.d. 1.0 1.3 0.9 < LOD 1.3 6.2 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.8 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. < LOD 

Entire System 
A n.d. n.d. n.d. 0.9 1.3 0.9 0.9 1.5 7.1 
B n.d. n.d. n.d. 1.2 1.4 0.9 < LOD 1.2 6.1 

Mean n.d. n.d. n.d. 1.0 1.3 0.9 < LOD 1.3 6.6 
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    Replicate DAT  
Compound Source No. 0 3 7 15 30 49 63 84 100 

a.-guanidine 

Water 
A n.d. n.d. n.d. < LOD 1.2 1.4 1.8 1.9 1.8 
B n.d. n.d. n.d. < LOD 0.8 1.8 1.8 2.1 1.5 

Mean n.d. n.d. n.d. < LOD 1.0 1.6 1.8 2.0 1.6 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A n.d. n.d. n.d. < LOD 1.2 1.4 1.8 1.9 1.8 
B n.d. n.d. n.d. < LOD 0.8 1.8 1.8 2.1 1.5 

Mean n.d. n.d. n.d. < LOD 1.0 1.6 1.8 2.0 1.6 

Reg 3 

Water 
A n.d. < LOD < LOD 0.6 0.7 n.d. n.d. < LOD n.d. 
B 0.7 < LOD < LOD < LOD < LOD n.d. n.d. 0.6 n.d. 

Mean < LOD < LOD < LOD < LOD < LOD n.d. n.d. < LOD n.d. 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A n.d. < LOD < LOD 0.6 0.7 n.d. n.d. < LOD n.d. 
B 0.7 < LOD < LOD < LOD < LOD n.d. n.d. 0.6 n.d. 

Mean < LOD < LOD < LOD < LOD < LOD n.d. n.d. < LOD n.d. 

a.-desmethyl 

Water 
A n.d. < LOD 0.8 1.5 2.2 3.8 4.9 7.0 7.4 
B < LOD < LOD 0.9 1.2 2.1 4.4 5.1 5.9 8.5 

Mean < LOD < LOD 0.8 1.3 2.1 4.1 5.0 6.4 7.9 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.8 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. < LOD 

Entire System 
A n.d. < LOD 0.8 1.5 2.2 3.8 4.9 7.0 7.4 
B < LOD < LOD 0.9 1.2 2.1 4.4 5.1 5.9 9.3 

Mean < LOD < LOD 0.8 1.3 2.1 4.1 5.0 6.4 8.4 

Reg 5 

Water 
A 0.9 0.7 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B 1.1 0.6 < LOD < LOD n.d. n.d. n.d. n.d. n.d. 

Mean 1.0 0.6 < LOD < LOD n.d. n.d. n.d. n.d. n.d. 

Sediment 
A n.d. < LOD < LOD 0.6 n.d. n.d. n.d. n.d. n.d. 
B n.d. < LOD < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. < LOD < LOD < LOD n.d. n.d. n.d. n.d. n.d. 

Entire System 
A 0.9 0.7 < LOD 0.6 n.d. n.d. n.d. n.d. n.d. 
B 1.1 0.6 < LOD < LOD n.d. n.d. n.d. n.d. n.d. 

Mean 1.0 0.6 < LOD < LOD n.d. n.d. n.d. n.d. n.d. 

Reg 7 

Water 
A n.d. < LOD n.d. n.d. < LOD n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. < LOD n.d. n.d. 0.8 n.d. 

Mean n.d. < LOD n.d. n.d. < LOD n.d. n.d. < LOD n.d. 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A n.d. < LOD n.d. n.d. < LOD n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. < LOD n.d. n.d. 0.8 n.d. 

Mean n.d. < LOD n.d. n.d. < LOD n.d. n.d. < LOD n.d. 

a.-biuret 

Water 
A n.d. n.d. n.d. n.d. 1.5 3.6 4.4 5.2 2.4 
B n.d. n.d. n.d. n.d. 1.6 3.8 4.5 4.8 2.0 

Mean n.d. n.d. n.d. n.d. 1.5 3.7 4.4 5.0 2.2 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. < LOD n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. < LOD < LOD n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. < LOD < LOD n.d. 

Entire System 
A n.d. n.d. n.d. n.d. 1.5 3.6 4.4 5.2 2.4 
B n.d. n.d. n.d. n.d. 1.6 3.8 4.5 4.8 2.0 

Mean n.d. n.d. n.d. n.d. 1.5 3.7 4.4 5.0 2.2 
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    Replicate DAT  
Compound Source No. 0 3 7 15 30 49 63 84 100 

Total 
Extractable 
Residues 1 

Water 
A 97.3 87.6 90.0 88.6 87.6 87.2 84.8 81.9 82.5 
B 97.7 88.6 89.2 88.2 86.9 86.0 85.0 83.6 80.5 

Mean 97.5 88.1 89.6 88.4 87.3 86.6 84.9 82.8 81.5 

Sediment 
A 1.9 7.1 8.8 9.3 9.0 9.7 9.5 9.7 9.4 
B 0.9 7.1 9.6 9.3 9.2 9.3 9.5 8.7 9.5 

Mean 1.4 7.1 9.2 9.3 9.1 9.5 9.5 9.2 9.5 

Entire System 
A 99.2 94.7 98.8 97.8 96.7 96.9 94.4 91.6 91.9 
B 98.6 95.8 98.8 97.4 96.1 95.3 94.5 92.3 90.0 

Mean 98.9 95.3 98.8 97.6 96.4 96.1 94.4 92.0 90.9 

Carbon Dioxide 2 
A n.a. 0.1 0.2 0.4 0.8 2.2 2.6 3.8 5.5 
B n.a. 0.1 0.1 0.4 0.7 2.5 2.6 3.8 6.9 

Mean n.a. 0.1 0.2 0.4 0.8 2.4 2.6 3.8 6.2 

Volatile Organic Compounds 2 
A n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
B n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Non-Extractable Residues 2 
A < 0.1 0.2 0.4 0.7 0.9 1.3 1.7 2.0 2.3 
B < 0.1 0.2 0.4 0.6 1.0 1.4 1.8 2.0 2.3 

Mean < 0.1 0.2 0.4 0.7 1.0 1.4 1.7 2.0 2.3 

Total Recovery 1 
A 99.2 95.0 99.4 98.9 98.5 100.4 98.7 97.4 99.7 
B 98.6 96.1 99.3 98.5 97.9 99.2 98.9 98.1 99.2 

Mean 98.9 95.5 99.4 98.7 98.2 99.8 98.8 97.8 99.4 
n.d.: not detected,  n.a.: not analysed,  DAT: days after treatment 
1 Difference to Material Balance values due to rounding errors as well as clean up and chromatographic losses. 
2 Values taken from Material Balance. 
 
Table CA 7.2.2.3- 3: Degradation of amidosulfuron in Water/sediment system Wiehltalsperre under 

Aerobic Conditions (expressed as percent of applied radioactivity; mean value of 
duplicates)  

    Replicate DAT  
Compound Source No. 0 3 7 15 30 49 63 84 100 

amidosulfuron 

Water 

A 95.3 80.1 62.3 46.7 25.4 6.6 2.5 1.0 n.d. 
B 95.6 81.5 64.7 47.0 19.7 7.5 3.9 n.d. n.d. 

Mean 95.5 80.8 63.5 46.9 22.5 7.0 3.2 < 
LOD n.d. 

Sediment 
A 1.0 9.0 13.3 12.4 6.4 1.6 1.1 1.9 n.d. 
B 1.9 8.7 13.8 11.6 5.8 3.0 1.7 n.d. n.d. 

Mean 1.5 8.9 13.6 12.0 6.1 2.3 1.4 0.9 n.d. 

Entire System 
A 96.3 89.1 75.6 59.1 31.8 8.2 3.7 2.9 n.d. 
B 97.5 90.2 78.6 58.6 25.5 10.4 5.6 n.d. n.d. 

Mean 96.9 89.7 77.1 58.8 28.7 9.3 4.6 1.5 n.d. 

a.-(guanidino-
carbonyl)-

sulfamic acid 

Water 
A n.d. n.d. 0.9 1.0 1.8 1.0 n.d. 3.0 2.1 
B n.d. n.d. n.d. 2.6 1.6 0.8 0.8 1.3 2.2 

Mean n.d. n.d. < LOD 1.8 1.7 0.9 < LOD 2.1 2.1 

Sediment 
A n.d. n.d. n.d. n.d. n.d. < LOD n.d. n.d. 0.7 
B n.d. n.d. n.d. n.d. n.d. < LOD n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. < LOD n.d. n.d. < LOD 

Entire System 
A n.d. n.d. 0.9 1.0 1.8 1.0 n.d. 3.0 2.8 
B n.d. n.d. n.d. 2.6 1.6 0.8 0.8 1.3 2.2 

Mean n.d. n.d. < LOD 1.8 1.7 0.9 < LOD 2.1 2.5 

a.-guanidine 

Water 
A n.d. n.d. 1.1 3.3 8.1 17.7 13.8 9.8 10.0 
B n.d. n.d. 1.0 3.2 8.1 11.9 15.6 16.5 9.1 

Mean n.d. n.d. 1.1 3.3 8.1 14.8 14.7 13.2 9.5 

Sediment 
A n.d. n.d. n.d. n.d. 2.4 5.6 4.8 8.2 8.9 
B n.d. n.d. n.d. n.d. 2.5 4.5 5.5 7.7 9.0 

Mean n.d. n.d. n.d. n.d. 2.4 5.1 5.1 8.0 9.0 

Entire System 
A n.d. n.d. 1.1 3.3 10.4 23.3 18.6 18.1 18.9 
B n.d. n.d. 1.0 3.2 10.6 16.4 21.0 24.2 18.1 

Mean n.d. n.d. 1.1 3.3 10.5 19.9 19.8 21.1 18.5 
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    Replicate DAT  
Compound Source No. 0 3 7 15 30 49 63 84 100 

Reg 3 

Water 
A 0.7 n.d. 1.1 1.1 n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. 1.7 1.7 < LOD n.d. n.d. n.d. n.d. 

Mean < LOD n.d. 1.4 1.4 < LOD n.d. n.d. n.d. n.d. 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A 0.7 n.d. 1.1 1.1 n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. 1.7 1.7 < LOD n.d. n.d. n.d. n.d. 

Mean < LOD n.d. 1.4 1.4 < LOD n.d. n.d. n.d. n.d. 

a.-desmethyl 

Water 
A n.d. 3.3 7.3 11.5 10.7 4.7 1.7 n.d. n.d. 
B n.d. 2.7 6.6 11.2 11.4 3.2 3.5 n.d. n.d. 

Mean n.d. 3.0 7.0 11.4 11.1 3.9 2.6 n.d. n.d. 

Sediment 
A n.d. 1.6 2.4 2.7 2.4 1.0 1.1 n.d. n.d. 
B n.d. n.d. 1.5 2.6 2.3 1.0 1.0 n.d. n.d. 

Mean n.d. 0.8 2.0 2.6 2.3 1.0 1.0 n.d. n.d. 

Entire System 
A n.d. 4.9 9.7 14.1 13.2 5.6 2.8 n.d. n.d. 
B n.d. 2.7 8.2 13.8 13.6 4.2 4.5 n.d. n.d. 

Mean n.d. 3.8 8.9 14.0 13.4 4.9 3.6 n.d. n.d. 

Reg 5 

Water 
A 1.4 < LOD n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B 1.1 0.7 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean 1.3 < LOD n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Sediment 
A n.d. < LOD 0.8 n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. < LOD < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A 1.4 < LOD 0.8 n.d. n.d. n.d. n.d. n.d. n.d. 
B 1.1 0.7 < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Mean 1.3 < LOD < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Reg 6 

Water 
A n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. < LOD 0.7 n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. < LOD < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. < LOD 0.7 n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. < LOD < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Reg 7 

Water 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Sediment 
A n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

a.-biuret 

Water 
A n.d. n.d. n.d. n.d. 1.4 4.7 2.6 8.9 10.6 
B n.d. n.d. n.d. n.d. 1.5 3.9 3.1 3.0 9.2 

Mean n.d. n.d. n.d. n.d. 1.4 4.3 2.8 5.9 9.9 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. 1.0 0.8 n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. < LOD 1.0 n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. < LOD 0.9 n.d. 

Entire System 
A n.d. n.d. n.d. n.d. 1.4 4.7 3.6 9.6 10.6 
B n.d. n.d. n.d. n.d. 1.5 3.9 3.1 4.0 9.2 

Mean n.d. n.d. n.d. n.d. 1.4 4.3 3.4 6.8 9.9 
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    Replicate DAT  
Compound Source No. 0 3 7 15 30 49 63 84 100 

Reg 9 

Water 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. 2.6 n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. 1.3 n.d. n.d. n.d. 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. 2.6 n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. 1.3 n.d. n.d. n.d. 

Reg 5 

Water 
A 1.4 < LOD n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B 1.1 0.7 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean 1.3 < LOD n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Sediment 
A n.d. < LOD 0.8 n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. < LOD < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A 1.4 < LOD 0.8 n.d. n.d. n.d. n.d. n.d. n.d. 
B 1.1 0.7 < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Mean 1.3 < LOD < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Reg 6 

Water 
A n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. < LOD 0.7 n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. < LOD < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. < LOD 0.7 n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. < LOD < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Reg 7 

Water 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Sediment 
A n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. < LOD n.d. n.d. n.d. n.d. n.d. n.d. 

a.-biuret 

Water 
A n.d. n.d. n.d. n.d. 1.4 4.7 2.6 8.9 10.6 
B n.d. n.d. n.d. n.d. 1.5 3.9 3.1 3.0 9.2 

Mean n.d. n.d. n.d. n.d. 1.4 4.3 2.8 5.9 9.9 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. 1.0 0.8 n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. < LOD 1.0 n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. < LOD 0.9 n.d. 

Entire System 
A n.d. n.d. n.d. n.d. 1.4 4.7 3.6 9.6 10.6 
B n.d. n.d. n.d. n.d. 1.5 3.9 3.1 4.0 9.2 

Mean n.d. n.d. n.d. n.d. 1.4 4.3 3.4 6.8 9.9 

Reg 9 

Water 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. 2.6 n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. 1.3 n.d. n.d. n.d. 

Sediment 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Entire System 
A n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
B n.d. n.d. n.d. n.d. n.d. 2.6 n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. 1.3 n.d. n.d. n.d. 

 T
hi
s 
do
cu
me
nt
 i
s 
co
py
ri
gh
t 
pr
ot
ec
te
d.
  

 A
ny
 d
is
tr
ib
ut
io
n,
 r
ep
ro
du
ct
io
n 
or
 p
ub
li
ca
ti
on
 r
eq
ui
re
s 
 

 t
he
 c
on
se
nt
 o
f 
Ba
ye
r 
AG
 (
or
 i
ts
 r
es
pe
ct
iv
e 
af
fi
li
at
e)
. 
 

 A
ny
 u
se
 o
f 
th
e 
do
cu
me
nt
 o
r 
it
s 
co
nt
en
t 
fo
r 
re
gu
la
to
ry
 o
r 
 

 a
ny
 o
th
er
 c
om
me
rc
ia
l 
pu
rp
os
e 
is
 p
ro
hi
bi
te
d 
an
d 
co
ns
ti
tu
te
s 
 

 a
 v
io
la
ti
on
 o
f 
th
e 
un
de
rl
yi
ng
 l
ic
en
se
 a
gr
ee
me
nt
. 
 



Bayer – Crop Science Division Page 140 of 170 
2016-05-31 

Document MCA: Section 7 Fate and behaviour in the environment 
Amidosulfuron 
 

    Replicate DAT  
Compound Source No. 0 3 7 15 30 49 63 84 100 

Total 
Extractable 
Residues 1 

Water 
A 97.5 83.4 72.8 63.6 47.4 34.7 20.5 22.7 22.7 
B 96.7 84.8 74.9 66.5 42.3 29.9 26.9 20.8 20.5 

Mean 97.1 84.1 73.8 65.0 44.9 32.3 23.7 21.7 21.6 

Sediment 
A 1.0 10.6 16.5 15.1 12.5 9.4 9.1 10.9 11.0 
B 1.9 8.7 15.4 14.1 11.7 9.7 9.4 8.7 10.4 

Mean 1.5 9.7 15.9 14.6 12.1 9.5 9.3 9.8 10.7 

Entire System 
A 98.5 94.0 89.3 78.6 59.9 44.0 29.6 33.6 33.6 
B 98.6 93.5 90.3 80.6 54.1 39.6 36.3 29.5 30.9 

Mean 98.6 93.8 89.8 79.6 57.0 41.8 33.0 31.5 32.2 

Carbon Dioxide 2 
A n.a. 0.1 0.2 0.4 0.9 1.6 1.9 3.8 5.9 
B n.a. 0.1 0.2 0.3 0.7 1.1 1.6 2.9 5.4 

Mean n.a. 0.1 0.2 0.3 0.8 1.4 1.7 3.4 5.6 

Volatile Organic Compounds 
2 

A n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
B n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Non-Extractable Residues 2 
A 0.2 4.2 9.7 20.4 37.3 54.3 66.5 59.1 57.2 
B 0.2 3.5 8.4 18.6 42.6 51.1 59.5 64.9 60.9 

Mean 0.2 3.8 9.0 19.5 40.0 52.7 63.0 62.0 59.0 

Total Recovery 1 
A 98.7 98.3 99.1 99.4 98.2 99.9 98.0 96.5 96.7 
B 98.8 97.1 98.9 99.5 97.4 91.8 97.5 97.3 97.1 

Mean 98.8 97.7 99.0 99.5 97.8 95.9 97.7 96.9 96.9 
n.d.: not detected,  n.a.: not analysed,  DAT: days after treatment 
1 Difference to Material Balance values due to rounding errors as well as clean up and chromatographic losses. 
2 Values taken from Material Balance. 
 
C. MATERIAL BALANCE 
The amount of dosed test item was determined at DAT-0 before, during and after the application and 
was set to 100% AR for all samples. The total radioactivity recovery (mean of duplicates) of all 
sampling intervals ranged from 97.8 to 101.3% AR in water/sediment system Anglersee (overall mean 
99.7% AR, RSD 0.9%) and from 96.8 to 100.3% AR in water/sediment system Wiehltalsperre (overall 
mean 98.5% AR, RSD 1.2%), see also Table CA 7.2.2.3- 2 and Table CA 7.2.2.3- 3.  
 
The complete material balance found at all sampling intervals (mean of duplicates) in both 
water/sediment systems demonstrated that no significant portion of radioactivity dissipated from the 
vessels or was lost during processing of theses samples. 
 
D. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES 
Residues in water decreased from 97.9% AR at DAT-0 to 81.5% AR at DAT-100 in water/sediment 
system Anglersee and from 97.4% AR at DAT-0 to 21.9% AR at DAT-100 in water/sediment system 
Wiehltalsperre. 
 
Extractable residues in sediment increased from 1.5% AR at DAT-0 to 9.9% AR at DAT-100 in 
water/sediment system Anglersee and from 1.6% AR at DAT-0 to 16.5% AR at DAT-100 in 
water/sediment system Wiehltalsperre. 
 
Extractable residues in the total system (water and sediment extracts) decreased from DAT-0 to 
DAT-100 from 99.3 to 91.3% AR in water/sediment system Anglersee and from 99.0 to 32.5% AR in 
water/sediment system Wiehltalsperre. 
 
Non-extractable residues (NER) increased from DAT-0 to DAT-100 from < 0.1 to 2.3% AR in system 
Anglersee. In system Wiehltalsperre, NER increased from DAT-0 to DAT-63 from 0.2 to 63.0% AR 
and decreased then to 59.0% AR until DAT-100.  
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E. VOLATILES 
The maximum amount of carbon dioxide formed in the test systems was 6.2% AR in water/sediment 
system Anglersee and 5.6% AR in water/sediment system Wiehltalsperre. 
 
Formation of volatile organic compounds was not significant, values being < 0.1% AR at all sampling 
intervals in both water/sediment systems. See also Table CA 7.2.2.3- 2 and Table CA 7.2.2.3- 3 for 
details. 
 
F. DEGRADATION OF PARENT COMPOUND 
Amidosulfuron dissipated from the water due to degradation and translocation into the sediment. The 
amount of amidosulfuron in the water decreased from DAT-0 to DAT-100 from 96.2 to 62.8% AR in 
system Anglersee and from 95.5% AR to non-detectable amounts in system Wiehltalsperre. 
 
The amount of amidosulfuron in the sediment extracts increased in system Anglersee from DAT-0 to 
DAT-49 from 1.4 to 9.5% AR and decreased then to 8.6% AR at DAT-100. In system Wiehltalsperre, 
the amount of amidosulfuron in the sediment extracts increased from DAT-0 to DAT-7 from 1.5 to 
13.6% AR and decreased then to non-detectable amounts at DAT-100. 
 
The amount of amidosulfuron in the total system decreased from DAT-0 to DAT-100 from 97.6 to 
71.4% AR in system Anglersee and from 96.9% AR to non-detectable amounts in system 
Wiehltalsperre. 
 
Besides the formation of carbon dioxide, four major degradation products were identified during the 
study. A.-(guanidinocarbonyl)sulfamic acid was detected in water/sediment system Anglersee with 
max. amounts of 6.2% AR at DAT-100 (water) and 6.6% AR at DAT-100 (entire system) and in 
Wiehltalsperre with max. amounts of 2.1% AR at DAT-100 (water) and 2.5% AR at DAT-100 (entire 
system). A.-guanidine was detected in water/sediment system Anglersee with max. amounts of 
2.0% AR at DAT-84 (water) and 2.0% AR at DAT-84 (entire system) and in Wiehltalsperre with max. 
amounts of 14.8% AR at DAT-49 (water), 9.0% AR at DAT-100 (sediment) and 21.1% AR at DAT-
84 (entire system). Amidosulfuron-desmethyl was detected in water/sediment system Anglersee with 
max. amounts of 7.9% AR at DAT-100 (water) and 8.4% AR at DAT-100 (entire system) and in 
Wiehltalsperre with max. amounts of 11.4% AR at DAT-15 (water), 2.6% AR at DAT-15 (sediment) 
and 14.0% AR at DAT-15 (entire system). Amidosulfuron-biuret was detected in water/sediment 
system Anglersee with max. amounts of 5.0% AR at DAT-84 (water) and 5.0% AR at DAT-84 (entire 
system) and in Wiehltalsperre with max. amounts of 9.9% AR at DAT-100 (water), 0.9% AR at DAT-
84 (sediment) and 9.9% AR at DAT-100 (entire system). 
 
The comparison of the chromatographic methods used in this study and the previously performed 
studies (KCA 7.2.2.3/01, KCA 7.2.2.3/02 and KCA 7.2.2.3/03) showed that the new proposed 
pathway of degradation is very well represented by the separation of peaks during the Knoch study 
(KCA 7.2.2.3/01). All three significant unknowns listed therein were identified as amidosulfuron-
(guanidinocarbonyl)sulfamic acid (BCS-BI49539), amidosulfuron-guanidine (BCS-CO41839) and 
amidosulfuron-biuret (BCS-CQ51287).  
 
Furthermore, it was supported that the chromatographic method previously used in the Gildemeister 
study (KCA 7.2.2.3/02 and KCA 7.2.2.3/03) was not suitable for the separation of amidosulfuron and 
its metabolites (for detailed information see beginning of section CA 7.2.2.3. 
 
The experimental data could be best described by a double first order in parallel (DFOP) and a single 
first order (SFO) kinetic model for dissipation from water, and degradation in the total system, 
respectively. The DT50 values for the dissipation of amidosulfuron from the water were 171 and 
12.7 days in water/sediment system Anglersee and Wiehltalsperre, respectively. The DT50 values for 
the degradation of amidosulfuron in the total water/sediment system were 227 and 16.5 days in 
water/sediment system Anglersee and Wiehltalsperre, respectively. 
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III.  CONCLUSIONS 
Amidosulfuron dissipated rapidly (system Wiehltalsperre) to slowly (system Anglersee) from the 
water in water/sediment systems under aerobic conditions in the laboratory in the dark. The calculated 
best fit DT50 values for the dissipation of amidosulfuron from water were 171 and 12.7 days in 
water/sediment system Anglersee and Wiehltalsperre, respectively. In the total water/sediment system 
amidosulfuron was degraded well (system Wiehltalsperre) to slowly (system Anglersee). The 
calculated best fit DT50 values for the total system were 227 and 16.5 days in water/sediment system 
Anglersee and Wiehltalsperre, respectively. 
 
Formation of carbon dioxide was up to 6.2% AR at study end in water/sediment system Anglersee.  
 
Besides carbon dioxide, four major degradation products were identified during the study: 
Amidosulfuron-(guanidinocarbonyl)sulfamic acid (max. water: 6.2% AR at DAT-100 in 
water/sediment system Anglersee; max. entire system: 6.6% AR at DAT-100 in water/sediment 
system Anglersee); amidosulfuron-guanidine (max. water: 14.8% AR at DAT-49 in water/sediment 
system Wiehltalsperre; max. entire system: 21.1% AR at DAT-84 in water/sediment system 
Wiehltalsperre), amidosulfuron-desmethyl (max. water: 11.4% AR at DAT-15 in water/sediment 
system Wiehltalsperre; max. sediment: 2.6% AR at DAT-15 in water/sediment system Wiehltalsperre; 
max. entire system: 14.0% AR at DAT-15 in water/sediment system Wiehltalsperre) and 
amidosulfuron-biuret (max. water: 9.9% AR at DAT-100 in water/sediment system Wiehltalsperre; 
max. sediment: 0.9% AR at DAT-84 in water/sediment system Wiehltalsperre; max. entire system: 
9.9% AR at DAT-100 in water/sediment system Wiehltalsperre). 
 
In the loamy test system Wiehltalsperre amidosulfuron degradation was fast and high NER amounts 
(max. 59% AR) were formed, whereas in the sandy test system Anglersee amidosulfuron degradation 
was moderate and just low NER amounts (max. 2.3% AR) were formed. 
 

***** 
 
One further study on metabolism of amidosulfuron in water/sediment systems, dated 1992, could not 
be traced in the baseline dossier for undocumented reason. For completeness, it is therefore included 
here on supplemental dossier level and summarized in analogy to the procedures for new studies. 
Study discussion however revealed significant analytical deficiencies questioning the validity of this 
test. The study is considered superseded by the results of two subsequently conducted water/sediment 
experiments, see reported under KCA 7.2.2.3/01 and KCA 7.2.2.3/02 before. 
 
Report: KCA 7.2.2.3/03; t7ätJjI.Üjaてa じ,; 1992; M-137873-01-1 
Title: Hoe 075032-14C Aerobic aquatic metabolism 
Report No.: A48776 
Document No.: M-137873-01-1 
Guideline(s): USEPA (=EPA): § 162-4 
Guideline deviation(s): -- 
GLP/GEP: yes 
 
Executive Summary 
The route and rate of degradation [pyrimidyl-2-14C]amidosulfuron were studied in two water/sediment 
systems under aerobic conditions in the dark in the laboratory for 112 days at 20 ± 2 °C. 
 

Water/Sediment 
system 

Source Sediment type pH OM 
[%] water sediment 

river Nidda Frankfurt a.M., Germany silt loam 6.8 7.0 1.7 
gravel-pit Frankfurt a.M., Germany sand 6.5 7.0 5.1 
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A study application rate of 0.125 mg/kg (corresponding to 0.025 mg per test system and an initial 
concentration in water of approx. 0.139 mg/L) was applied based on the assumption that 70% of the 
field application rate of 0.045 kg/ha would reach the surface water. 
 
The test was performed in static systems consisting of Erlenmeyer flasks containing a water-to-
sediment ratio of 9/1 (w/w) and equipped with traps for the collection of carbon dioxide and volatile 
organic compounds. 
 
Mean material balances were 97.6% AR for water/sediment system river Nidda (range from 92.2 to 
103.8% AR) and 98.2% AR for water/sediment system gravel pit (range from 92.2 to 103.1% AR). 
 
The maximum amount of carbon dioxide at study end (DAT-112) was 4% AR in water/sediment 
system river Nidda and 3% AR in water/sediment system gravel-pit. Formation of other (unpolar) 
volatiles was insignificant as demonstrated by values < 01% AR at all sampling intervals in both 
water/sediment systems. 
 
Residues in water of water/sediment system river Nidda decreased from 97.6% AR at DAT-0 to 
75.8% AR at DAT-112. Residues in water of water/sediment system gravel pit decreased from 
95.3% AR at DAT-0 to 80.9% AR at DAT-112. 
 
Extractable residues in the sediment of water/sediment system river Nidda increased from 5.8% AR at 
DAT-0 to 7.5% AR at DAT-2 and remained in the range of 4.5 to 6.1% AR until study end 
(DAT-112). Extractable residues in the sediment of water/sediment system gravel pit decreased from 
7.3% AR at DAT-0 to 3.2% AR at DAT-7, remained constant until DAT-84 and slightly increased to 
6.0% AR at DAT-112.  
 
Extractable residues in the entire system of water/sediment system river Nidda decreased from 
103.4% AR at DAT-0 to 80.8% AR at DAT-112. In the entire system of water/sediment system gravel 
pit extractable residues decreased from 102.6% AR at DAT-0 to 86.8% AR at DAT-112. 
 
Non-extractable residues (NER) in the water/sediment system river Nidda increased from 0.5% AR at 
DAT-0 to 10.6% AR at DAT-112. In the water/sediment system gravel pit NER increased from 
0.5% AR at DAT-0 to 5.4% AR at DAT-112. 
 
The amount of amidosulfuron in the water decreased from DAT-0 to DAT-112 from 97.6 to 
46.5% AR in system river Nidda and from 95.3 to 4.4% AR in system gravel pit. 
 
The amount of amidosulfuron in the sediment extracts of water/sediment system river Nidda increased 
from 5.8% AR at DAT-0 to 7.3% AR at DAT-2 and decreased then to 3.3% AR at study end 
(DAT-112). In the sediment extracts of water/sediment system gravel pit the amount of amidosulfuron 
decreased from 7.3% AR at DAT-0 to 0.5% AR at study end (DAT-112). 
 
The amount of amidosulfuron in the total system decreased from DAT-0 to DAT-112 from 103.4 to 
49.8% AR in system river Nidda and from 102.6 to 4.6% AR in system gravel pit. 
 
Two degradation products were identified with the following maximum occurrences: amidosulfuron-
ADHP (AE F094206) with 39.7% at DAT-84 (system gravel pit) and amidosulfuron-desmethyl 
(AE F101630) with 29.5% AR at DAT-42 (system gravel pit). 
 
The total unidentified residues amounted to a maximum of 50.8% AR at study end (DAT-112) only in 
water/sediment system gravel pit with two single components reaching 10.9% AR (m2) and 33.7% AR 
(m3). At all other sampling intervals unidentified residues were ≤ 0.3% AR for both water/sediment 
systems. 
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The half-lives of amidosulfuron the water/sediment systems was estimated graphically and by 
regression calculation and were 106 to 120 days (graph.) and 114 – 126 days (calcul.) for system river 
Nidda and 57 to 63 days  (graph.) and 21 – 31 days (calcul.) for system gravel pit. 
 
I. MATERIALS AND METHODS 
 
A. MATERIALS 
1.  Test Item 
[pyrimidyl-2-14C]amidosulfuron 
Batch: 17040 II 
Specific Activity: 1.27  MBq/mg 
Radiochemical Purity: > 97% 
Chemical Purity: not reported 

 
2. Test System 
The study was carried out  using two water/sediment systems originating from an old branch of the 
river Nidda in Frankfurt a.M., Germany and a gravel pit near Frankfurt a.M., Germany. Water and 
sediment were collected from the same area. Water and sediment were stored for 8 days at about 20 °C 
prior to incubation. The wet sediments were passed through a 2 mm sieve. The characteristics of the 
sediment and the associated water layer are summarised in Table CA 7.2.2.3- 4 and Table CA 7.2.2.3- 
5. 
 
Table CA 7.2.2.3- 4:: Physico-chemical characteristics of sediment 

Properties of Sediment  
Parameter River Nidda Gravel pit 

Geographic Location Frankfurt a.M. 
Hesse 

Germany 

near Frankfurt a.M. 
Hesse 

Germany 
Soil Taxonomic Classification (USDA) silt loam sand 

Sand (2000 – 50 µm) [%] 25.3 90.7 
Silt (< 50 – 2 µm) [%] 56.4 6.4 

Clay (<  µm) [%] 18.2 2.9 
pH 7.0  7.0 

Organic Matter [%] 1.7 5.1 
Cation Exchange Capacity [meq/100 g] 14.8 3.1 

 
Table CA 7.2.2.3- 5: Physico-chemical characteristics of water 

Properties of Waters  
Parameter River Nidda Gravel pit 

pH 6.8 6.5 
Oxygen Concentration [mg/L] 8.2 7.4 

Microbiological analysis 
at start [cells/mL] aerobic bacteria 

actinomycetes 
fungi 

12 
<10 

2 

67 
<10 

0 
at end [cells/g] aerobic bacteria 

actinomycetes 
fungi 

3.9 * 105 

4.0 * 102 

1.2 * 103 

5.8 * 104 

4.3 * 103 

1.8 * 104 
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B. STUDY DESIGN 
1. Experimental conditions 
The static test system for aerobic degradation in water/sediment consisted of Erlenmeyer flasks 
containing 20 g sediment (dry weight) and 180 g water resulting in a water-to-sediment ratio of 1/9 
(w/w) and a water depth of approx. 1 cm. Each test vessel was fitted with trap attachments (permeable 
for oxygen) containing soda lime for absorption of carbon dioxide and glass wool coated with paraffin 
oil for adsorption of volatiles. 
 
The study application rate (SAR) was 0.125 mg/kg assuming that about 70% of the test substance 
reaching the surface water, resulting in a SAR of 0.025 mg per test system. The test item was applied 
dropwise onto the water surface of the respective water/sediment system in 520 µL acetone using a 
pipette. 
 
The test systems were incubated at 20 ± 2 °C in the dark. 
 
2. Sampling 
Ten sampling intervals were distributed over the entire incubation period of 112 days. Duplicate 
samples were processed and analysed 0, 2, 7, 14, 21, 28, 42, 61, 84 and 112 days after treatment 
(DAT). Microbial viability of the soil was determined at start and end of the study. 
 
3. Analytical procedures 
At each sampling interval the water was separated from the sediment by centrifugation. About 50 mL 
of acetonitrile were added to the water samples in order to stop biotic processes. The sediment was 
extracted with acetonitrile/water (4/1; v/v) until less than 2% of the applied radioactivity were 
extractable. The radioactivity content of the combined sediment extracts and the combined acetone 
soil extracts was determined by LSC. Water and sediment extracts were 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 comparison with the retention 
behaviour of reference compounds.  
 
The degradation kinetics of the test item was determined using first order kinetics and linear 
regression as well as by graphical means.  
 
II. RESULTS AND DISCUSSION 
 
A. FINDINGS 
Results indicated that the anticipated standardized aerobic conditions were maintained over the 
duration of the laboratory study 
 
B. DATA 
A summary of key data on total recovery and the distribution of radioactivity into the various 
components formed in water and sediment is given in Table CA 7.2.2.3- 6 and Table CA 7.2.2.3- 7. 
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Table CA 7.2.2.3- 6:  Degradation of [pyrimidyl-2-14C]amidosulfuron in water/sediment system river 

Nidda 

Component/Matrix Repl. 
No. 

DAT 
0 2 7 14 21 28 42 61 84 112 

amidosulfuron 

Water  
1 98.7 90.8 91.5 87.1 86.3 91.0 85.6 80.6 63.2 42.6 
2 96.4 92.5 92.0 88.4 90.6 94.0 86.5 76.3 60.9 50.4 

Mean 97.6 91.7 91.8 87.8 88.5 92.5 86.1 78.5 62.1 46.5 

Sediment 
1 5.0 7.3 5.3 3.1 5.3 5.6 5.3 4.0 3.4 2.9 
2 6.6 7.3 4.3 5.3 5.2 6.0 5.6 5.0 3.5 3.6 

Mean 5.8 7.3 4.8 4.2 5.3 5.8 5.5 4.5 3.5 3.3 

Entire 
System 

1 103.7 98.1 96.8 90.2 91.6 96.6 90.9 84.6 66.6 45.5 
2 103.0 99.8 96.3 93.7 95.8 100.0 92.1 81.3 64.4 54.0 

Mean 103.4 99.0 96.6 92.0 93.7 98.3 91.5 83.0 65.5 49.8 

a.-ADHP 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 7.4 3.5 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 4.0 14.3 4.7 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. 2.0 10.9 4.1 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. 0.5 n.d. 0.6 1.1 n.d. 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.2 n.d. 

Mean n.d. n.d. n.d. n.d. n.d. 0.3 n.d. 0.3 1.2 n.d. 
Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. 0.5 n.d. 0.6 8.5 3.5 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 4.0 15.5 4.7 

Mean n.d. n.d. n.d. n.d. n.d. 0.3 n.d. 2.3 12.1 4.1 

m2 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.4 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 2.8 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 2.1 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.2 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.3 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.3 

Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.6 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.1 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 2.4 

m3 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 10.9 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 8.5 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 9.7 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.7 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.4 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.6 

Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 11.6 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 8.9 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 12.1 

a.-desmethyl 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. 3.4 8.5 11.8 16.1 
2 n.d. n.d. n.d. n.d. n.d. n.d. 3.7 7.7 3.5 11.1 

Mean n.d. n.d. n.d. n.d. n.d. n.d. 3.6 8.1 7.7 13.6 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. n.d. 0.2 n.d. n.d. 1.1 
2 n.d. n.d. n.d. n.d. n.d. n.d. 0.1 n.d. n.d. 0.9 

Mean n.d. n.d. n.d. n.d. n.d. n.d. 0.2 n.d. n.d. 1.0 

Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. n.d. 3.6 8.5 11.8 17.2 
2 n.d. n.d. n.d. n.d. n.d. n.d. 3.8 7.7 3.5 12.0 

Mean n.d. n.d. n.d. n.d. n.d. n.d. 3.8 8.1 7.7 14.6 

m8 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Sediment 
1 n.d. 0.4 n.d. 0.3 n.d. n.d. 0.1 n.d. n.d. n.d. 
2 n.d. n.d. 0.4 0.3 n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. 0.2 0.2 0.3 n.d. n.d. 0.1 n.d. n.d. n.d. 
Entire 
System 

1 n.d. 0.4 n.d. 0.3 n.d. n.d. 0.1 n.d. n.d. n.d. 
2 n.d. n.d. 0.4 0.3 n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. 0.2 0.2 0.3 n.d. n.d. 0.1 n.d. n.d. n.d. 
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Component/Matrix Repl. 

No. 
DAT 

0 2 7 14 21 28 42 61 84 112 

Sum of 
unidentified 
Residues 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 12.3 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 11.3 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 11.8 

Sediment 
1 n.d. 0.4 n.d. 0.3 n.d. n.d. 0.1 n.d. n.d. 0.9 
2 n.d. n.d. 0.4 0.3 n.d. n.d. n.d. n.d. n.d. 0.7 

Mean n.d. 0.2 0.2 0.3 n.d. n.d. 0.1 n.d. n.d. 0.8 

Entire 
System 

1 n.d. 0.4 n.d. 0.3 n.d. n.d. 0.1 n.d. n.d. 13.2 
2 n.d. n.d. 0.4 0.3 n.d. n.d. n.d. n.d. n.d. 12.0 

Mean n.d. 0.2 0.2 0.3 n.d. n.d. 0.1 n.d. n.d. 12.6 

Total 
Extractable 
Residues 

Water  
1 98.7 90.8 91.5 87.1 86.3 91.0 88.9 89.0 82.4 74.3 
2 96.4 92.5 92.0 88.4 90.6 94.0 90.1 87.9 78.7 77.3 

Mean 97.6 91.7 91.8 87.8 88.5 92.5 89.5 88.5 80.6 75.8 

Sediment 
1 5.0 7.7 5.3 3.4 5.3 6.1 5.5 4.6 4.5 4.8 
2 6.6 7.3 4.6 5.5 5.2 6.0 5.7 5.0 4.7 5.1 

Mean 5.8 7.5 5.0 4.5 5.3 6.1 5.6 4.8 4.6 5.0 

Entire 
System 

1 103.7 98.5 96.8 90.5 91.6 97.1 94.4 93.6 86.9 79.1 
2 103.0 99.8 96.6 93.9 95.8 100.0 95.8 92.9 83.4 82.4 

Mean 103.4 99.2 96.7 92.2 93.7 98.6 95.1 93.3 85.2 80.8 

CO2 
1 n.a. < 0.1 < 0.1 < 0.1 < 0.1 0.1 0.3 1.1 1.0 4.4 
2 n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.4 0.9 2.5 3.9 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 0.1 0.4 1.0 1.8 4.2 

Volatile Organic 
Compounds 

1 n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
2 n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Total Volatiles 
1 n.a. < 0.1 < 0.1 < 0.1 < 0.1 0.1 0.3 1.1 1.0 4.4 
2 n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.4 0.9 2.5 3.9 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 0.1 0.4 1.0 1.8 4.2 

Non-extractable 
Residues 

1 0.5 0.5 1.2 1.2 2.1 2.3 3.0 4.1 4.4 12.6 
2 0.4 0.5 1.0 1.3 2.0 2.4 3.1 4.0 6.1 8.5 

Mean 0.5 0.5 1.1 1.3 2.1 2.4 3.1 4.1 5.3 10.6 

Total Recovery 
1 104.2 99.0 98.0 91.7 93.7 99.5 97.7 98.8 92.3 96.1 
2 103.4 100.3 97.6 95.2 97.8 102.4 99.3 97.8 92.0 94.8 

Mean 103.8 99.7 97.8 93.5 95.8 101.0 98.5 98.3 92.2 95.5 
DAT: days after treatment; n.a.: not analysed; n.d.: not detected 
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Table CA 7.2.2.3- 7:  Degradation of [pyrimidyl-2-14C]amidosulfuron in water/sediment system gravel 

pit 

Component/Matrix Repl. 
No. 

DAT 
0 2 7 14 21 28 42 61 84 112 

amidosulfuro
n 

Water  
1 95.8 94.2 95.9 85.6 82.1 81.8 62.1 51.1 13.5 7.8 
2 94.7 94.0 95.7 96.5 86.8 89.5 76.0 38.9 40.7 0.9 

Mean 95.3 94.1 95.8 91.1 84.5 85.7 69.1 45.0 27.1 4.4 

Sediment 
1 6.7 5.4 1.5 3.8 3.5 2.9 2.2 1.5 0.4 0.5 
2 7.9 7.0 3.7 2.0 3.0 3.6 2.9 1.7 1.5 - 1 

Mean 7.3 6.2 2.6 2.9 3.3 3.3 2.6 1.6 1.0 0.5 2 

Entire 
System 

1 102.5 99.6 97.4 89.4 85.6 84.7 64.3 52.6 13.9 8.3 
2 102.6 101 99.4 98.5 89.8 93.1 78.9 40.6 42.2 0.9 

Mean 102.6 100.3 98.4 94.0 87.7 88.9 71.6 46.6 28.1 4.6 

a.-ADHP 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 16.9 47.5 17.2 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 19.2 27.2 9.4 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. 18.1 37.4 13.3 

Sediment 
1 n.d. 1.7 1.2 n.d. n.d. n.d. n.d. 1.2 2.9 0.8 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.5 1.8 - 1 

Mean n.d. 0.9 0.6 n.d. n.d. n.d. n.d. 1.4 2.4 0.8 2 

Entire 
System 

1 n.d. 1.7 1.2 n.d. n.d. n.d. n.d. 18.1 50.4 18.0 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 20.7 29.0 9.4 

Mean n.d. 0.9 0.6 n.d. n.d. n.d. n.d. 19.4 39.7 13.7 

m2 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 6.8 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 13.1 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 10.0 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.8 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. - 1 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.8 

Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 8.6 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 13.1 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 10.9 

m3 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 28.2 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 37.7 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 33.0 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.4 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. - 1 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.4 2 

Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 29.6 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 37.7 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 33.7 

m4 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.2 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.6 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.4 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. - 1 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.2 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.6 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.4 

m5 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.6 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.8 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. - 1 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.6 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.8 
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Component/Matrix Repl. 

No. 
DAT 

0 2 7 14 21 28 42 61 84 112 

m6 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.5 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.8 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.6 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. - 1 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.6 

Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.6 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.5 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.1 

a.-desmethyl 

Water  
1 n.d. n.d. n.d. 1.3 11.0 14.7 31.2 23.6 22.1 20.0 
2 n.d. n.d. n.d. n.d. 5.7 6.4 19.3 35.3 17.4 9.0 

Mean n.d. n.d. n.d. 0.7 8.4 10.6 25.3 29.5 19.8 14.5 

Sediment 
1 n.d. n.d. n.d. 0.1 n.d. n.d. 1.0 n.d. n.d. 1.3 
2 n.d. 0.4 n.d. 0.2 n.d. n.d. 0.6 n.d. n.d. - 1 

Mean n.d. 0.2 n.d. 0.2 n.d. n.d. 0.8 n.d. n.d. 1.3 2 

Entire 
System 

1 n.d. n.d. n.d. 1.4 11.0 14.7 32.2 23.6 22.1 21.3 
2 n.d. 0.4 n.d. 0.2 5.7 6.4 19.9 35.3 17.4 9.0 

Mean n.d. 0.2 n.d. 0.8 8.4 10.6 26.1 29.5 19.8 15.2 

m8 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
2 n.d. n.d. n.d. 0.1 n.d. n.d. n.d. n.d. n.d. - 1 

Mean n.d. n.d. n.d. 0.1 n.d. n.d. n.d. n.d. n.d. n.d. 
Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
2 n.d. n.d. n.d. 0.1 n.d. n.d. n.d. n.d. n.d. n.d. 

Mean n.d. n.d. n.d. 0.1 n.d. n.d. n.d. n.d. n.d. n.d. 

Sum of 
Unidentified 
Residues 

Water  
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 38.2 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 59.5 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 48.9 

Sediment 
1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.8 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. - 1 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 3.8 2 

Entire 
System 

1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 42.0 
2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 59.5 

Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 50.8 

Total 
Extractable 
Residues 

Water  
1 95.8 94.2 95.9 86.9 93.0 96.5 93.3 91.5 83.0 83.2 
2 94.7 94.0 95.7 96.5 92.4 95.8 95.2 93.3 85.2 78.5 

Mean 95.3 94.1 95.8 91.7 92.7 96.2 94.3 92.4 84.1 80.9 

Sediment 
1 6.7 7.1 2.6 3.9 3.5 2.9 3.1 2.7 3.2 6.4 
2 7.9 7.4 3.7 2.3 3.0 3.6 3.5 3.2 3.2 5.5 

Mean 7.3 7.3 3.2 3.1 3.3 3.3 3.3 3.0 3.2 6.0 

Entire 
System 

1 102.5 101.3 98.5 90.8 96.5 99.4 96.4 94.2 86.2 89.6 
2 102.6 101.4 99.4 98.8 95.4 99.4 98.7 96.5 88.4 84.0 

Mean 102.6 101.4 99.0 94.8 96.0 99.4 97.6 95.4 87.3 86.8 

CO2 
1 n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.4 1.5 2.6 
2 n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.1 0.7 1.6 3.2 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.1 0.6 1.6 2.9 

Volatile Organic 
Compounds 

1 n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
2 n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Total Volatiles 
1 n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.4 1.5 2.6 
2 n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.1 0.7 1.6 3.2 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.1 0.6 1.6 2.9 

Non-extractable Residues 
1 0.5 0.4 0.5 0.6 0.7 0.8 1.6 2.4 3.9 5.3 
2 0.5 0.4 0.7 0.6 0.9 0.9 1.6 2.6 2.8 5.4 

Mean 0.5 0.4 0.6 0.6 0.8 0.9 1.6 2.5 3.4 5.4 
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Component/Matrix Repl. 

No. 
DAT 

0 2 7 14 21 28 42 61 84 112 

Total Recovery 
1 103.0 101.7 99.0 91.4 97.2 100.2 98.0 97.0 91.6 97.5 
2 103.1 101.8 100.1 99.4 96.3 100.3 100.4 99.8 92.8 92.6 

Mean 103.1 101.8 99.6 95.4 96.8 100.3 99.2 98.4 92.2 95.1 
DAT: days after treatment; n.a.: not analysed; n.d.: not detected 
1 no evaluable chromatogram 
2 single value 
 
C. MATERIAL BALANCE 
Mean material balances were 97.6% AR for water/sediment system river Nidda (range from 92.2 to 
103.8% AR) and 98.2% AR for water/sediment system gravel pit (range from 92.2 to 103.1% AR). 
 
D. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES:  
Residues in water of water/sediment system river Nidda decreased from 97.6% AR at DAT-0 to 
75.8% AR at DAT-112. Residues in water of water/sediment system gravel pit decreased from 
95.3% AR at DAT-0 to 80.9% AR at DAT-112. 
 
Extractable residues in the sediment of water/sediment system river Nidda increased from 5.8% AR at 
DAT-0 to 7.5% AR at DAT-2 and remained in the range of 4.5 to 6.1% AR until study end 
(DAT-112). Extractable residues in the sediment of water/sediment system gravel pit decreased from 
7.3% AR at DAT-0 to 3.2% AR at DAT-7, remained constant until DAT-84 and slightly increased to 
6.0% AR at DAT-112.  
 
Extractable residues in the entire system of water/sediment system river Nidda decreased from 
103.4% AR at DAT-0 to 80.8% AR at DAT-112. In the entire system of water/sediment system gravel 
pit extractable residues decreased from 102.6% AR at DAT-0 to 86.8% AR at DAT-112. 
 
Non-extractable residues (NER) in the water/sediment system river Nidda increased from 0.5% AR at 
DAT-0 to 10.6% AR at DAT-112. In the water/sediment system gravel pit NER increased from 
0.5% AR at DAT-0 to 5.4% AR at DAT-112. 
 
E. VOLATILES 
The maximum amount of carbon dioxide at study end (DAT-112) was 4% AR in water/sediment 
system river Nidda and 3% AR in water/sediment system gravel-pit. Formation of other (unpolar) 
volatiles was insignificant as demonstrated by values < 01% AR at all sampling intervals in both 
water/sediment systems. 
 
F. DEGRADATION OF PARENT COMPOUND 
The amount of amidosulfuron in the water decreased from DAT-0 to DAT-112 from 97.6 to 
46.5% AR in system river Nidda and from 95.3 to 4.4% AR in system gravel pit. 
 
The amount of amidosulfuron in the sediment extracts of water/sediment system river Nidda increased 
from 5.8% AR at DAT-0 to 7.3% AR at DAT-2 and decreased then to 3.3% AR at study end 
(DAT-112). In the sediment extracts of water/sediment system gravel pit the amount of amidosulfuron 
decreased from 7.3% AR at DAT-0 to 0.5% AR at study end (DAT-112). 
 
The amount of amidosulfuron in the total system decreased from DAT-0 to DAT-112 from 103.4 to 
49.8% AR in system river Nidda and from 102.6 to 4.6% AR in system gravel pit. 
 
Two degradation products were identified with the following maximum occurrences: A.-ADHP with 
39.7% at DAT-84 (system gravel pit) and a,-desmethyl with 29.5% AR at DAT-42 (system gravel pit). 
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The total unidentified residues amounted to a maximum of 50.8% AR at study end (DAT-112) only in 
water/sediment system gravel pit with two single components reaching 10.9% AR (m2) and 33.7% AR 
(m3). At all other sampling intervals unidentified residues were ≤ 0.3% AR for both water/sediment 
systems. 
 
The half-lives of amidosulfuron the water/sediment systems was estimated graphically and by 
regression calculation and were 106 to 120 days (graph.) and 114 – 126 days (calcul.) for system river 
Nidda and 57 to 63 days  (graph.) and 21 – 31 days (calcul.) for system gravel pit. 
 
III. CONCLUSIONS 
The degradation of amidosulfuron was strongly dependent on the nature of the surface water/sediment 
system with a mean half-life of 20 and 120 days for system river Nidda and gravel pit, respectively. 
Regarding the properties of the two systems with influence on the degradation of the test substance, 
the most significant differences apart from the texture were the cation exchange capacity and the 
organic matter content. Therefore it can be assumed that in systems with high organic matter content 
and with low capacity to adsorb ionisable substances (i.e. gravel pit) the degradation of amidosulfuron 
will be faster than in other systems. 
 
In conclusion, it can be stated that amidosulfuron is moderately degraded in water/sediment systems. 
This degradation is accompanied by a delayed mineralisation and by the formation of two unidentified 
degradation products at study end, only.  
 

***** 
Study discussion and comment: 
 
The study is included only for formal completeness, but considered unreliable due to chromatographic 
deficiencies. The chromatographic method employed was not suitable for the separation of 
amidosulfuron and its metabolites as the HPLC chromatograms showed a fraction eluting most 
probably at the system dead time. This resulted in an insufficient separation efficiency and false 
metabolite assignments which could have been caused by an old and/or overloaded HPLC column. 
The generally poor chromatographic behaviour is demonstrated by the chromatograms of references 
AE F094206 and AE F101630 within the study report of Gildemeister. For AE F101630 an additional 
second major peak was detected with a retention time < 5 minutes, whereas AE F094206 eluted with a 
retention time < 3 minutes and therefore most propably within the dead time of the system. 
Additionally, the peak of AE F094206 had a dominant and tailing peak shoulder. The deficiency of the 
chromatographic method of this study was also confirmed in the newly conducted study a:huäOj1tl゜ (. 
Z,; J:Äca. N,; 2016; M-552591-01-1 (KCA 7.2.2.3/02). Herein, the method of Gildemeister was 
additionally used to compare the analytical results of both studies. For AE F101630 a shift of the 
retention time of approx. 15 minutes was shown although using the same method, and constitutes a 
strong indication of an overloaded HPLC column within the Gildemeister study. Concerning polar 
peak assignment to the reference standard amidosulfuron-ADHP (AE F094206), reference is made to 
the clarification provided in the study Oz/く :*ä.jnjd! T,; cjÄeJ. Ö,; 2016; M-552591-01-1 (KCA 
7.2.2.3/02).  
 

***** 
 

 T
hi
s 
do
cu
me
nt
 i
s 
co
py
ri
gh
t 
pr
ot
ec
te
d.
  

 A
ny
 d
is
tr
ib
ut
io
n,
 r
ep
ro
du
ct
io
n 
or
 p
ub
li
ca
ti
on
 r
eq
ui
re
s 
 

 t
he
 c
on
se
nt
 o
f 
Ba
ye
r 
AG
 (
or
 i
ts
 r
es
pe
ct
iv
e 
af
fi
li
at
e)
. 
 

 A
ny
 u
se
 o
f 
th
e 
do
cu
me
nt
 o
r 
it
s 
co
nt
en
t 
fo
r 
re
gu
la
to
ry
 o
r 
 

 a
ny
 o
th
er
 c
om
me
rc
ia
l 
pu
rp
os
e 
is
 p
ro
hi
bi
te
d 
an
d 
co
ns
ti
tu
te
s 
 

 a
 v
io
la
ti
on
 o
f 
th
e 
un
de
rl
yi
ng
 l
ic
en
se
 a
gr
ee
me
nt
. 
 



Bayer – Crop Science Division Page 152 of 170 
2016-05-31 

Document MCA: Section 7 Fate and behaviour in the environment 
Amidosulfuron 
 
Report: KCA 7.2.2.3/04; cbcRhjbq. Y,; ゕutJzi:?. X,; 2016; M-553510-01-1 
Title: Amidosulfuron (AMS) and metabolites - Kinetic evaluation of aerobic aquatic 

degradation under laboratory conditions 
Report No.: EnSa-15-0497 
Document No.: M-553510-01-1 
Guideline(s): none 
Guideline deviation(s): none 
GLP/GEP: no 
 
Executive Summary 
 
A kinetic analysis of residue data from the two aerobic water/sediment degradation studies M-199268-
01-1 and M-552591-01-1 (Baseline Dossier KCA 7.2.2.3/01 and Supplemental Dossier KCA 
7.2.2.3/02) was performed with the software KinGUI 2.1 according to FOCUS kinetics (2014) to 
derive half-lives for amidosulfuron and its degradation products amidosulfuron-desmethyl 
(AE F101630), amidosulfuron-ADMP (AE F092944), amidosulfuron-guanidine (BCS-CO41839), 
amidosulfuron-biuret (BCS-CQ51287) and amidosulfuron-(guanidinocarbonyl)sulfamic acid (BCS-
BI49539), which are suitable for modelling purpose and trigger evaluation. 
 
Single first order was the most appropriate kinetic model for modelling purpose and trigger evaluation 
for the degradation of amidosulfuron and its metabolites in all water/sediment systems under aerobic 
conditions in the dark in the laboratory at 20 °C and test concentrations of 0.015 and 0.045 mg/L 
water.  
 
The dissipation half-lives of amidosulfuron (for modelling purpose and trigger evaluation) were 
40.6 days in the water and 56.9 days in the sediment (geometric means). The degradation half-life of 
amidosulfuron in the total system was 50.1 days (geometric mean).  
 
The dissipation half-lives of a.-desmethyl (AE F101630) (for modelling purpose and trigger 
evaluation) were 29.9 days in the water and 26.5 days in the sediment (geometric means). The 
degradation half-life of a.-desmethyl in the total system was 13.4 days (geometric mean). The 
dissipation half-life of a.-ADMP (AE F092944) (for modelling purpose and trigger evaluation) was 
26.4 days in the sediment (single value) and could not be determined for water. The degradation half-
life of a.-ADMP in the total system was 4.05 days (single value). The dissipation half-life of a.-
guanidine (BCS-CO41839) (for modelling purpose and trigger evaluation) was 94.4 days in the water 
(single value) and could not be determined for sediment. The degradation half-life of a.-guanidine in 
the total system was 142 days (single value). The dissipation half-life of a.- 
(guanidinocarbonyl)sulfamic acid (BCS-BI49539) (for modelling purpose and trigger evaluation) was 
69.6 days in the water (single value) and could not be determined for the sediment. The degradation 
half-life of a.-(guanidinocarbonyl)sulfamic acid in the total system was 111 days (single value). Half-
lives for a.-biuret (BCS-CQ51287) could not be evaluated as residue concentrations showed no clear 
plateau or decline, or were too low. 
 

I.  METHODS 
 
Residue data from the two aerobic water/sediment degradation studies M-199268-01-1 and M-
552591-01-1 (Baseline Dossier KCA 7.2.2.3/01 and Supplemental Dossier KCA 7.2.2.3/02) were 
used. In these studies, the degradation of amidosulfuron was studied in water/sediment systems 
Bickenbach, Unter Widdersheim, Anglersee and Wiehltalsperre under aerobic conditions in the dark in 
the laboratory for up to 180 days at 20 °C and test concentrations of 0.015 and 0.045 mg/L water. 
 
The kinetic analysis was performed according to FOCUS kinetics (2014) using the software 
KinGUI 2.1 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 
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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 assessment 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. 
 

II.  RESULTS 
 
The SFO model described the degradation of amidosulufron well in all systems as the residuals are 
small and randomly distributed resulting in good visual fits. No indications of possible non-SFO 
degradation behavior could be observed in any of the systems. Therefore, SFO model was used for 
both parent and its metabolites in the pathway fit to describe the degradation process in all cases. 
Table CA 7.2.2.3- 8 to Table CA 7.2.2.3- 13 are summarizing the results of the kinetic analysis. 
 
Table CA 7.2.2.3- 8: Kinetic parameters for the degradation of amidosulfuron in water/sediment system 

under aerobic conditions for modelling purpose according to FOCUS 

Water / 
sediment 
system 

pH 
water  

pH sed 
(CaCl2) 

t. 
°C  

DT50 
/DT90 

whole 
sys. 

St. 
(χ2) 

DT50 /DT90 
water 

St. 
(χ2) 

DT50 
/DT90 
sed 

St. 
(χ2) 

Method of 
calculation 
Whole sys/ 
water/ sed 

Bickenbacha) 8.7 8.1 20 101 / 334 7.08 94.9 / 315 8.25 110 / 365 17.6 SFO / SFO 
/ SFO 

Unter 
Widdersheima) 

8.8 7.7 20 16.5 /54.9 15.1 11.8 / 39.2 16.3 13.0 / 
43.3 

13.4 SFO / SFO 
/ SFO 

Anglerseeb) 7.8 7.3 20 227 / 754  1.19 178 / 590 2.68 391 / 
>1000 

- SFO / SFO 
/ SFO 

Wiehtalsperreb) 7.2 5.2 20 16.6 / 
55.2 

4.40 13.6 / 45.0 3.98 18.8 / 
62.6 

10.76 SFO / SFO 
/SFO 

Geometric mean  50.1 / 166  40.6 / 135  56.9 / 
177 

  

a) Vdョ.b8 Y/; 2000; M-199268-01-1 
b) NLi6Iu`tinj00 ゕ,; üniAxI ロf; 2016; M-552591-01-1 
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Table CA 7.2.2.3- 9: Kinetic parameters for the degradation of a.-desmethyl (AE F101630) in 

water/sediment system under aerobic conditions for modelling purpose according 
to FOCUS 

Precursor from which the f.f. was derived was amidosulfuron 

Water / 
sediment system 

pH 
water  

pH 
sed 
(CaCl2) 

t. 
°C  

DT50 /DT90 

whole sys. 
 

FF St. 
(χ2) 

DT50 
/DT90 
water 

St. 
(χ2) 

DT50 
/DT90 
sed 

St. 
(χ2) 

Method of 
calculation 
Whole sys/ 
water/ sed 

Bickenbacha) 8.7 8.1 20 na na na na na na na na / na / na 

Unter 
Widdersheima) 

8.8 7.7 20 17.5 / 58.2 0.409 18.4 34.3 / 
114 

12.7 22.2 / 
73.8 

13.6 SFO / SFO 
/ SFO 

Anglerseeb) 7.8 7.3 20 na na na na na na na na / na / na 

Wiehtalsperreb) 7.2 5.2 20 10.2 / 33.8 0.469 12.9 26.1 / 
86.7 

18.2 31.6 / 
105 

11.5 SFO / SFO 
/ SFO 

Geometric mean  13.4 / 44.4   29.9 / 99 
3 

 26.5 / 
87.9 

  

Arithmetic mean  0.439       
na: not available 

a) &§qzu/ SI; 2000; M-199268-01-1 
b) dii1j_25(wb/! /P; k_P$it カf; 2016; M-552591-01-1 
 
 
Table CA 7.2.2.3- 10: Kinetic parameters for the degradation of a.-ADMP (AE F092944) in 

water/sediment system under aerobic conditions for modelling purpose according 
to FOCUS 

Precursor from which the f.f. was derived was amidosulfuron 

Water / 
sediment 
system 

pH 
water  

pH 
sed 
(CaCl2) 

t. 
°C  

DT50 /DT90 

whole sys. 
 

FF St. 
(χ2) 

DT50 
/DT90 
water 

St. 
(χ2) 

DT50 
/DT90 
sed 

St. 
(χ2) 

Method of 
calculation 
Whole sys/ 
water/ sed 

Bickenbacha) 8.7 8.1 20 na na na na na na na na / na / na 

Unter 
Widdersheima) 

8.8 7.7 20 4.05 / 13.5 0.235 18.9 na na 26.4 / 
87.7 

9.54 SFO / na / 
SFO 

Geometric mean  4.05 / 13.5   na  26.4 / 
87.7 

  

Arithmetic mean  0.235       

na: not available 
a) ?L゜ Yä: ÄI; 2000; M-199268-01-1 
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Table CA 7.2.2.3- 11: Kinetic parameters for the degradation of a.-guanidine (BCS-CO41839) in 

water/sediment system under aerobic conditions for modelling purpose according 
to FOCUS 

Precursor from which the f.f. was derived was amidosulfuron-desmethyl 

Water / 
sediment system 

pH 
water  

pH 
sed 
(CaCl2) 

t. 
°C  

DT50 /DT90 

whole sys. 
 

FF St. 
(χ2) 

DT50 
/DT90 
water 

St. 
(χ2) 

DT50 
/DT90 
sed 

St. 
(χ2) 

Method of 
calculation 
Whole sys/ 
water/ sed 

Anglerseea) 7.8 7.3 20 na na na na na na na na / na / na 

Wiehtalsperrea) 7.2 5.2 20 142 / 472 0.585 7.92 94.4 / 
314 

5.92 na na SFO / SFO 
/ na 

Geometric mean  142 / 472   94.4 / 
314 

 na   

Arithmetic mean  0.585       

na: not available 
a) jül:じai3b05(. B!; ?J?IVi ダI; 2016; M-552591-01-1 
 
Table CA 7.2.2.3- 12: Kinetic parameters for the degradation of a.-(guanidinocarbonyl)sulfamic acid 

(BCS-CQ51287) in water/sediment system under aerobic conditions for modelling 
purpose according to FOCUS 

Precursor from which the f.f. was derived was amidosulfuron-desmethyl 

Water / 
sediment system 

pH 
water  

pH 
sed 
(CaCl2) 

t. 
°C  

DT50 /DT90 

whole sys. 
 

FF St. 
(χ2) 

DT50 
/DT90 
water 

St. 
(χ2) 

DT50 
/DT90 
sed 

St. 
(χ2) 

Method of 
calculation 
Whole sys/ 
water/ sed 

Anglerseea) 7.8 7.3 20 na na na na na na na na / na / na 

Wiehtalsperrea) 7.2 5.2 20 na na na na na na na na / na / na 

Geometric mean  na   na  na   

Arithmetic mean  na       

na: not available 

a) ibäj.(CqjL73! ゕf; k_ゕ1i! :イ; 2016; M-552591-01-1 
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Table CA 7.2.2.3- 13: Kinetic parameters for the degradation of amidosulfuron-biuret (BCS-BI49539) in 

water/sediment system under aerobic conditions for modelling purpose according 
to FOCUS 

Precursor from which the f.f. was derived was amidosulfuron-desmethyl 

Water / 
sediment 
system 

pH 
water  

pH 
sed 
(CaCl2) 

t. 
°C  

DT50 /DT90 

whole sys. 
 

FF St. 
(χ2) 

DT50 
/DT90 
water 

St. 
(χ2) 

DT50 
/DT90 
sed 

St. 
(χ2) 

Method of 
calculation 
Whole sys/ 
water/ sed 

Bickenbacha) 8.7 8.1 20 na na na na na na na na / na / na 

Unter 
Widdersheima) 

8.8 7.7 20 111 / 369 1 15.0 69.6 / 231 3.25 na na SFO / SFO 
/ na 

Anglerseeb) 7.8 7.3 20 na na na na na na na na / na / na 

Wiehtalsperreb) 7.2 5.2 20 na na na na na na na na / na / na 

Geometric mean  111 / 369   69.6 / 231  na   

Arithmetic mean  1       

na: not available 

a) &?zo5: Yt; 2000; M-199268-01-1 
b) Üjaj!dj6goö)t Y!; bi&kaI しI; 2016; M-552591-01-1 
 

III.  CONCLUSIONS 
 
The dissipation half-lives of amidosulfuron (for modelling purpose and trigger evaluation) were 
40.6 days in the water and 56.9 days in the sediment (geometric means). The degradation half-life of 
amidosulfuron in the total system was 50.1 days (geometric mean).  
 
The dissipation half-lives of a.-desmethyl (AE F101630) (for modelling purpose and trigger 
evaluation) were 29.9 days in the water and 26.5 days in the sediment (geometric means). The 
degradation half-life of a.-desmethyl in the total system was 13.4 days (geometric mean). The 
dissipation half-life of a.-ADMP (AE F092944) (for modelling purpose and trigger evaluation) was 
26.4 days in the sediment (single value) and could not be determined for water. The degradation half-
life of a.-ADMP in the total system was 4.05 days (single value). The dissipation half-life of a.-
guanidine (BCS-CO41839) (for modelling purpose and trigger evaluation) was 94.4 days in the water 
(single value) and could not be determined for the sediment. The degradation half-life of a.-guanidine 
in the total system was 142 days (single value). The dissipation half-life of a.-
(guanidinocarbonyl)sulfamic acid (BCS-BI49539) (for modelling purpose and trigger evaluation) was 
69.6 days in the water (single value) and could not be determined for the sediment. The degradation 
half-life of a.-(guanidinocarbonyl)sulfamic acid in the total system was 111 days (single value). Half-
lives for a.-biuret (BCS-CQ51287) could not be evaluated as residue concentrations showed no clear 
plateau or decline, or were too low. 
 
 

CA 7.2.2.4  Irradiated water/sediment study 
The route and rate of degradation of amidosulfuron in water and sediment 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 amidosulfuron in irradiated water/sediment systems were not separately studied. 

 T
hi
s 
do
cu
me
nt
 i
s 
co
py
ri
gh
t 
pr
ot
ec
te
d.
  

 A
ny
 d
is
tr
ib
ut
io
n,
 r
ep
ro
du
ct
io
n 
or
 p
ub
li
ca
ti
on
 r
eq
ui
re
s 
 

 t
he
 c
on
se
nt
 o
f 
Ba
ye
r 
AG
 (
or
 i
ts
 r
es
pe
ct
iv
e 
af
fi
li
at
e)
. 
 

 A
ny
 u
se
 o
f 
th
e 
do
cu
me
nt
 o
r 
it
s 
co
nt
en
t 
fo
r 
re
gu
la
to
ry
 o
r 
 

 a
ny
 o
th
er
 c
om
me
rc
ia
l 
pu
rp
os
e 
is
 p
ro
hi
bi
te
d 
an
d 
co
ns
ti
tu
te
s 
 

 a
 v
io
la
ti
on
 o
f 
th
e 
un
de
rl
yi
ng
 l
ic
en
se
 a
gr
ee
me
nt
. 
 



Bayer – Crop Science Division Page 157 of 170 
2016-05-31 

Document MCA: Section 7 Fate and behaviour in the environment 
Amidosulfuron 
 
 
 

CA 7.2.3  Degradation in the saturated zone 
The degradation of amidosulfuron in the saturated zone was not studied since amidosulfuron is not 
expected to reach the saturated zone after its use according to good agricultural practices.  
 
Model calculations and the results of the lysimeter study demonstrate that the risk of groundwater 
contamination by amidosulfuron is very unlikely. Therefore studies of the degradation in the saturated 
zone are not required. 
 
 

CA 7.3  Fate and behaviour in air 
CA 7.3.1  Route and rate of degradation in air 
The degradation rate of amidosulfuron in air was evaluated during the Annex I inclusion using the 
Atkinson method, and was considered acceptable during the original EU review of amidosulfuron 
(EFSA scientific report 2007, 116, 1-86). 
 
Studies submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.3.1/01; dJC?; 1993; M-131886-01-2 
Title: Assessment of the reactivity of organic molecules with OH-radicals of the troposphere 

by the method of Atkinson (1988) 
Report No.: C002027 
Document No.: M-131886-01-2 
Guideline(s): BBA: 
Guideline deviation(s): -- 
GLP/GEP: no 
 
EU agreed endpoint according to the Review Report for amidosulfuron (EFSA scientific report 2007, 
116, 1-86): 
 
DT50 in air was estimated to be 0.25 d (OH-radical concentration: 5 x 105 molecules/cm3). 
 

***** 
 
New studies (non EU-evaluated) submitted in context of Annex I approval renewal: 
 
Preceding the publication of the FOCUS Air report (2008), the calculation presented in study KCA 
7.3.1/01 was based on an atmospheric hydroxyl radical concentration and timescale different from the 
recommended standard value of 1.5 x 105 molecules/cm3 over a 12 hour daylight period. An updated 
Atkinson calculation was therefore performed using FOCUS Air proposed standard parameters and the 
most recent AOP Win version, and is submitted within this supplemental dossier for approval renewal 
of amidosulfuron. 
 
Additional new information has been generated to investigate the atmospheric degradation potential of 
two soil metabolites of amidosulfuron, ADMP and ADHP, triggered by vapour pressures exceeding 
the indicator value of 10-3 Pa at 20 °C for possible volatility from soil. 
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Report: KCA 7.3.1/02; E:aucIäJ. ね,; ゛ s22z. ,L; 2016; M-547942-01-1 
Title: Amidosulfuron: Calculation of the chemical half-life in the troposphere 
Report No.: EnSa-16-0086 
Document No.: M-547942-01-1 
Guideline(s): Commission Regulation (EU) No 283/2013 in accordance with Regulation 

(EC) No 1107/2009; US EPA OCSPP Test Guideline: N/A 
Guideline deviation(s): none 
GLP/GEP: no 
 
Executive Summary 
The half-life in air of amidosulfuron was estimated according to structure-activity relationship (SAR) 
methods developed by Atkinson et al.. 
 
The half-life in air was estimated with 0.052 days (long-term scenario) assuming the typical OH 
radical concentration averaged over 12 hours (1.5 x 106 radicals/cm³). 
 
It is concluded that amidosulfuron will be rapidly degraded in air, thereby excluding a potential for 
long-range transport in the atmosphere. 
 

I.  METHODS 
 
The half-life of amidosulfuron 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, 
2010) was used for the calculations being part of the EPI SuiteTM set of programs.  
 
Considering the chemical structure of amidosulfuron, 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 1.5 × 106 radicals/cm3 per day (12 hours) was taken for the long-
term estimation. 
 

II.  RESULTS AND DISCUSSION 
 
The overall reaction rate of amidosulfuron with hydroxyl radicals is estimated to be 
204.9848 x 10-12 cm3 x molecule-1 x s-1. This rate is derived mainly from incremental reactions like 
hydrogen abstraction (3.9848 x 10-12 cm3 x molecule-1 x s-1), reaction with N, S and OH (1.0000 x 
10-12 cm3 x molecule-1 x s-1) and an addition reaction to the aromatic ring (assumed value of 200.0000 
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. 1.5 x 106 radicals/cm3, the half-life of 
amidosulfuron in air was estimated with 0.052 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 amidosulfuron in air. 
 

III.  CONCLUSIONS 
 
Amidosulfuron will be degraded in air with an estimated half-life of 0.052 days. 
 

***** 
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Report: KCA 7.3.1/03; EtJe3.ccf れ,; s9äく ö. E,; 2016; M-549736-01-1 
Title: AE F092944: Calculation of the chemical half-life in the troposphere 
Report No.: EnSa-16-0084 
Document No.: M-549736-01-1 
Guideline(s): Commission Regulation (EU) No 283/2013 in accordance with Regulation 

(EC) No 1107/2009 
US EPA OCSPP Test Guideline: N/A 

Guideline deviation(s): none 
GLP/GEP: no 
 
Executive Summary 
The half-life in air of amidosulfuron-ADMP (AE F092944), a degradation product of amidosulfuron, 
was estimated according to structure-activity relationship (SAR) methods developed by Atkinson et al. 
 
The half-life in air was estimated with 0.053 days (long-term scenario) assuming the typical OH 
radical concentration averaged over 12 hours (1.5 x 106 radicals/cm³). 
 
It is concluded that amidosulfuron-ADMP will be rapidly degraded in air, thereby excluding a 
potential for long-range transport in the atmosphere. 
 

I.  METHODS 
 
The half-life of amidosulfuron-ADMP (AE F092944) 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, 2010) was used for the calculations being part of the EPI 
SuiteTM set of programs.  
 
Considering the chemical structure of amidosulfuron-ADMP, 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 1.5 × 106 radicals/cm3 per day (12 hours) was taken for the long-
term estimation. 
 

II.  RESULTS AND DISCUSSION 
 
The overall reaction rate of amidosulfuron-ADMP (AE F092944) with hydroxyl radicals is estimated 
to be 201.6592 x 10-12 cm3 x molecule-1 x s-1. This rate is derived mainly from incremental reactions 
like hydrogen abstraction (1.6592 x 10-12 cm3 x molecule-1 x s-1) and an addition reaction to the 
aromatic ring (assumed value of 200.0000 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. 1.5 x 106 radicals/cm3, the half-life of 
amidosulfuron-ADMP in air was estimated with 0.053 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 amidosulfuron-ADMP in air. 
 

III.  CONCLUSIONS 
 
Amidosulfuron-ADMP (AE F092944), a degradation product of amidosulfuron, will be degraded in 
air with an estimated half-life of 0.053 days. 
 

***** 
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Report: KCA 7.3.1/04; LeztJ6äI. ね,; s・ üh?. E,; 2016; M-547839-01-1 
Title: AE F094206: Calculation of the chemical half-life in the troposphere 
Report No.: EnSa-16-0085 
Document No.: M-547839-01-1 
Guideline(s): Commission Regulation (EU) No 283/2013 in accordance with Regulation (EC) 

No 1107/2009;US EPA OCSPP Test Guideline US EPA OCSPP Test Guideline: 
N/A 

Guideline deviation(s): none 
GLP/GEP: no 
 
Executive Summary 
The half-life in air of amidosulfuron-ADHP (AE F094206), a degradation product of amidosulfuron, 
was estimated according to structure-activity relationship (SAR) methods developed by Atkinson et al. 
 
The half-life in air was estimated with 0.053 days (long-term scenario) assuming the typical OH 
radical concentration averaged over 12 hours (1.5 x 106 radicals/cm³). 
 
It is concluded that amidosulfuron-ADHP will be rapidly degraded in air, thereby excluding a 
potential for long-range transport in the atmosphere. 
 

I.  METHODS 
 
The half-life of amidosulfuron-ADHP (AE F094206) 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, 2010) was used for the calculations being part of the EPI 
SuiteTM set of programs.  
 
Considering the chemical structure of amidosulfuron-ADHP, 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 1.5 × 106 radicals/cm3 per day (12 hours) was taken for the long-
term estimation. 
 

II.  RESULTS AND DISCUSSION 
 
The overall reaction rate of amidosulfuron-ADHP (AE F094206) with hydroxyl radicals is estimated 
to be 200.2800 x 10-12 cm3 x molecule-1 x s-1. This rate is derived mainly from incremental reactions 
with N, S and OH (0.2800 x 10-12 cm3 x molecule-1 x s-1) and an addition reaction to the aromatic ring 
(assumed value of 200.0000 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. 1.5 x 106 radicals/cm3, the half-life of 
amidosulfuron-ADHP in air was estimated with 0.053 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 amidosulfuron-ADHP in air. 
 

III.  CONCLUSIONS 
 
Amidosulfuron-ADHP (AE F094206), a degradation product of amidosulfuron, will be degraded in air 
with an estimated half-life of 0.053 days. 
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CA 7.3.2  Transport via air 
Based on a Henry´s constant of 1.6 x 10-6 Pa m3/mol and a vapour pressure of < 1.3 x 10-6 Pa (20 °C) 
amidosulfuron is not expected to volatilise in significant amounts. 
 
Any amidosulfuron that might enter the atmosphere would not be subject to gas phase transport over 
large distances, due to rapid indirect photochemical degradation; DT50air =0.052 days for hydroxyl 
radical reaction. A risk of atmospheric transport of potentially volatile soil metabolites can also be 
excluded due to similarly rapid degradation. 
 
 

CA 7.3.3  Local and global effects 
Local and global effects of amidosulfuron were not estimated since no significant exposure of 
amidosulfuron is expected.  
 
 

CA 7.4  Definition of the residue 
CA 7.4.1  Definition of the residue for risk assessment 
 
Study submitted and evaluated for the first inclusion of amidosulfuron on Annex I: 
 
Report: KCA 7.4.1/01; ip龿zz.Qtc:JlI w,; 2002; M-208010-01-1 
Title: Definition of the relevant residue in soil (statement) 
Report No.: C019659 
Document No.: M-208010-01-1 
Guideline(s): -- 
Guideline deviation(s): -- 
GLP/GEP: no 
 
Statement listed in the baseline dossier, included here for formal completeness only, no summary 
provided. 
 
In the light of new data as presented before, the residue definitions relevant for risk assessment for 
each compartment are updated as follows:  T
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Compartment Residue Definition Major Metabolite in 

Soil 

Amidosulfuron (parent substance) 
A.-Desmethyl (AE F101630) Aerobic soil, anaerobic soil 

A.-Desmethyl-chloropyrimidine (BCS-CO41838) Aerobic soil 
A.-Guanidine (BCS-CO41839) Aerobic soil 

A.-Biuret (BCS-CQ51287) Aerobic soil 
A.-ADMP (AE F092944) Aerobic soil 

 
 

Groundwater 
 
 

Amidosulfuron (parent substance) 
A.-Desmethyl (AE F101630) Aerobic soil, anaerobic soil 

A.-Desmethyl-chloropyrimidine (BCS-CO41838) Aerobic soil 
A.-Guanidine (BCS-CO41839) Aerobic soil 

A.-Biuret (BCS-CQ51287) Aerobic soil 
A.-ADMP (AE F092944) Aerobic soil 

A.-ADHP (AE F094206) Lysimeter leachate, 
anaerobic soil 

Surface Water 
 

Amidosulfuron (parent substance) 

A.-Desmethyl (AE F101630) Aerobic water/sediment 
Aerobic soil, anaerobic soil 

A.-Desmethyl-chloropyrimidine (BCS-CO41838) Aerobic soil 

A.-Guanidine (BCS-CO41839) Aerobic soil, Aerobic 
water/sediment 

A.-Biuret (BCS-CQ51287) Aerobic soil, Aerobic 
water/sediment 

A.-ADMP (AE F092944) Aerobic soil, Aerobic 
water/sediment 

A.- (Guanidinocarbonyl)sulfamic acid (BCS-BI49539) Aerobic water/sediment 
Air Amidosulfuron (parent substance) 

 
 

CA 7.4.2  Definition of the residue for monitoring 
The residue definition for monitoring is amidosulfuron only for compartments soil and water and air. 
 

***** 
 
Further information related to MCA Section 7, not having defined headline in the document 
template:  
 
Specific investigations were made by the notifier to exclude a risk of forming potentially toxic 
conversion products upon the processing of drinking water with ozone. These investigations were 
triggered by an apparent structural similarity (but not equivalence) of the side chain moiety of 
amidosulfuron to that of another active substance, Tolylfluanid. For the latter, in 2006 the risk of 
forming a nitrosamine via novel route of ozone reaction was discovered by researchers of German 
Water Technology Center, Karlsruhe, and triggered respective concerns at EU Commission level as 
well for substance amidosulfuron.  
 
To provide timely clarification for Bayer CropScience, an extensive set of data analysis and 
experimental activities were initiated shortly after this discovery. These activities were first reported as 
a number of individual documents, to enable short-term submissions to react to authority concerns. All 
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studies were of investigative, research-type character, no official testing guidelines were applicable for 
this highly substance specific topic. 
 
After testing programme completion and confirmation of the absence of a risk, these individual 
activities were summarised in a comprehensive overview document that is found discussed in the 
“Addendum to Monograph prepared in the context of post Annex I procedure (new Annex II data)”, 
Dec. 2010, rev. 1 Feb. 2011. Upon request by the RMS the data is re-submitted for approval renewal 
as formally “new information”, under data point KCA 7.4.2/01 below. The individual statements and 
reports KCA 7.4.2/01 to KCA 7.4.2/09 are covered therein, and are listed for formal completeness 
only, as they had been previously submitted to various regulators. 
 
 
Overall case summary document: 
 
Report: KCA 7.4.2/01; S//9.?? ゕ,; 2010; M-364962-01-1 
Title: Overview on data and investigations to confirm the absence of a risk of N-nitroso 

substance generation from amidosulfuron and its metabolites upon ozone-based water 
treatment 

Report No.: M-364962-01-1 
Document No.: M-364962-01-1 
Guideline(s): not specified 
Guideline deviation(s): not specified 
GLP/GEP: no 
 
A structural resemblance of the sulfamide-type side chain characteristic for the Amidosulfuron 
substance family to the N,N-dimethylsulfamide moiety present within Tolylfluanid triggered research 
activity to clarify whether or not a similar risk of N-nitroso substance generation might apply to any 
Amidosulfuron-derived components under the conditions of ozone-based drinking water disinfection. 
 
Via a complex matrix-dependent rearrangement reaction, the N,N-dimethylsulfamide moiety present 
in the fungicide active ingredient Tolylfluanid was found convertible to N-nitroso-dimethylamine 
(NDMA)  upon aqueous ozonation. Since that concerned moiety is in substance liberated as N,N-
dimethylsulfamide upon the soil metabolism of Tolylfluanid and has potential to leach, this process 
led to elevated NDMA levels in certain ozone-processed drinking waters that were produced from 
affected groundwater (Figure 7.4.2- 1). 
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Figure 7.4.2- 1:  Chain of key cause and effect for NDMA detects in processed drinking water as  
  consequence of the agricultural use of Tolylfluanid  
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The chemical formula of the herbicide active ingredient Amidosulfuron (AE F075732) was noted to 
include a substructure element of remote similarity to the nitrosamine precursor moiety within 
Tolylfluanid: a side-chain located sulfamide (N-SO2-N), however differing in its substituent pattern 
(Figure 7.4.2- 2).  
 
That moiety is retained in several metabolites of Amidosulfuron in soil, including some of expected 
mobility.  
 

Figure 7.4.2- 2:  Sulfamide moieties within Tolylfluanid vs. Amidosulfuron structure families 
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To clarify whether or not a risk of similar-like behaviour to Tolylfluanid might be posed by 
Amidosulfuron, Bayer CropScience has investigated the case via a number of laboratory experiments, 
accompanied by intense literature review: 
 

o Ozonation of Amidosulfuron parent substance, followed by analysis for NDMA 
o Ozonation of mobile metabolite Amidosulfuron-guanidine (BCS-CO41839), followed by 

analysis for NDMA 
o Ozonation of metabolite Amidosulfuron-guanidine, followed by mass spectrometry screening 

for selected hypothetical N-nitroso structures 
o Establishment of an analytical screening test for the unspecific determination of 'total N-

nitroso compounds' after aqueous ozonation 
o Ozonation of metabolite Amidosulfuron-guanidine, followed by unspecific determination of 

'total N-nitroso compounds ' 
o Chemical synthesis of the sulfamide core structure of Amidosulfuron as a substance, followed 

by chemical property analysis 
 
In each of the experiments, N,N-dimethylsulfamide was included as positive control substance to 
enable a direct comparison between Tolylfluanid- and Amidosulfuron-derived components in the 
identical test setup and water matrix. 
 
The present document provides, after brief introduction to theoretical implications, an overview 
summary and interpretation of all relevant experimental data. Clear and consistent conclusion is that 
there is no indication for an analogous behaviour of Amidosulfuron to Tolylfluanid, i.e. no generation 
of any nitroso substance could be observed in any test conducted on the Amidosulfuron structure 
family. 
 
Thorough theoretical and comparative experimental assessment however confirmed that the differing 
substituent pattern of both molecule families translates into significantly differing behaviour upon 
aqueous ozonation. For the Amidosulfuron-type sulfamide chain, neither NDMA nor any further N-
nitroso compounds other than NDMA were found formed under conditions that led to a pronounced 
NDMA formation from N,N-dimethylsulfamide.  
 
Moreover, it was demonstrated that the substituted sulfamide moiety of Amidosulfuron in pure 
substance is a hydrolytically very unstable component. In difference to N,N-dimethylsulfamide such 
component would not be able to persist or spread in aquatic systems. 
 
Herewith, a Tolylfluanid-like risk for ozone-processed drinking water is clearly not indicated for the 
Amidosulfuron structure family, including its mobile metabolites.  
 

***** 
 
Individual documents, previously submitted to member states and Commission on ad-hoc basis for 
timely clarification of concerns: 
 
Report: KCA 7.4.2/02; jä5aSj. C,; 2007; M-284774-01-1 
Title: AMIDOSULFURON:  Expected behaviour of amidosulfuron and its metabolites upon 

water processing using ozone 
Report No.: M-284774-01-1 
Document No.: M-284774-01-1 
Guideline(s): not specified 
Guideline deviation(s): not specified 
GLP/GEP: no 
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Report: KCA 7.4.2/03; lzSi1c. C,; 2007; M-286421-01-1 
Title: Amidosulfuron (AE F075032): Test for formation of N-nitroso-dimethylamine upon 

drinking water ozonation 
Report No.: MEF-07/167 
Document No.: M-286421-01-1 
Guideline(s): none 

- supportive screening test - 
Guideline deviation(s): none 
GLP/GEP: no 
 
Report: KCA 7.4.2/04; jzPtz9. C,; 2007; M-291246-01-1 
Title: Amidosulfuron - Statement of Bayer CropScience on the possibility for generation of 

a nitroso component via ozone reaction of a hypothetical non-radiotraced side chain 
fragment of amidosulfuron 

Report No.: M-291246-01-1 
Document No.: M-291246-01-1 
Guideline(s): not applicable 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
Report: KCA 7.4.2/05; イ4J・ 7:/ョ . L,; 2007; M-291055-01-1 
Title: N-Methyl-N-sulfamoylmethanesulfonamide (BCS-AA10633): Hydrolytic degradation 
Report No.: MEF-07/313 
Document No.: M-291055-01-1 
Guideline(s): OECD 111; EU 94/37/EC and 95/36/EC amending 91/414/EC; US EPA, Subdivision 

N,  Section 161-1; Canada PMRA DACO Number 8.2.3.2; Japan MAFF, 12 Nousan 
8147 

Guideline deviation(s): The test item was not stable in aqueous solution. Therefore, it was not possible to 
determine the initial concentration. The degradation rate according first order was 
evaluated from the decrease of area counts in repeated LC-MS/MS injections 
immediately after dissolution of the test item in the buffer solutions. The test was 
performed at ambient temperature (injector temperature 23-25°C). 

GLP/GEP: yes 
 
Report: KCA 7.4.2/06; =igü4. ,X ,<; 2010; M-360313-02-1 
Title: BCS-CO41839 (amidosulfuron-guanidine): Absence of NDMA after ozonation of 

drinking water 
Report No.: MEF-09/736 
Document No.: M-360313-02-1 
Guideline(s): None (supportive test) 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
Report: KCA 7.4.2/07; .<:17゜  Ü, <,; 2010; M-364694-01-1 
Title: Brief summary of pretest: Ozonation of BCS-CO41839 (amidosulfuron-guanidine) in 

tap water 
Report No.: MEF-10/058 
Document No.: M-364694-01-1 
Guideline(s): none (supportive test) 
Guideline deviation(s): not applicable 
GLP/GEP: no 
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Report: KCA 7.4.2/08; >?fh?äo/. s,; *`_1(く =bcz. W,; >ijzzx. ,ゕ; 2009; M-328163-01-1 
Title: Technical feasibility of using a group specific analytical method for testing the 

potential of chemicals to form N-nitroso components upon ozone-based water 
processing 

Report No.: MEF-08/559 
Document No.: M-328163-01-1 
Guideline(s): not applicable 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
Report: KCA 7.4.2/09; +.j985 ヌ, >,; 2010; M-360307-02-1 
Title: Ozonation of BCS-CO41839 (amidosulfuron-guanidine) followed by analytical 

screening for non-specific N-nitroso substances 
Report No.: MEF-09/735 
Document No.: M-360307-02-1 
Guideline(s): None (supportive test) 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
 

CA 7.5  Monitoring data 
Laboratory, lysimeter, and field data demonstrated the degradability of amidosulfuron and its residues 
in the various compartments of the environment, with no indications for persistence or accumulation. 
Under recommended use conditions, no unacceptable leaching of parent compound or of any relevant 
degradates to groundwater is to be expected. Therefore, no monitoring studies under outdoor 
conditions were conducted by the notifier. 
 
Four studies reporting on monitoring activities including substance amdiosulfuron were found in the 
open literature, and are summarised here. 
 
Report: KCA 7.5/01; Egj.l9üョ Jj C, ,Ö; oJ.UeJgg s, R,; vvく .s9äJJ ゕ,; >c2.IJJ゜  ヌ, ね,; 2012; 

M-457483-01-2 
Title: Presence of pesticide residues in groundwaters: monitoring in Simrishamn in 2002-

2007. 
Report No.: M-457483-01-2 
Document No.: M-457483-01-2 
Guideline(s): not applicable 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
In Jan. 2007, all municipal water wells of Simrishamn, south Sweden, were sampled and analysed for 
the presence of plant protection product residuals and included amidosulfuron. In total 34 wells were 
analysed. The samples were analysed at an accredited laboratory with respect to 77 different 
parameters of plant protection products which either are used or have been used in the recharge area of 
the wells. No findings of amidosulfuron were reported. 
 

***** 
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Report: KCA 7.5/02; j゘kjョQ. ね,; C.j:Jc ,カ; ö/ゕ:j. ゕ,; ü:JjzJzBfj20. ,H; §ccIeA6てョ . P, C,; 

a.ゕ§!-?Jく  ,Z; Wzeuc ä/lE$. R,; 2008; M-555933-01-1 
Title: Bioforsk report - Vol. 3 nr. 105 2008 - Transport of sulfonylurea herbicides from a 

barley field in Norway: Field and laboratory studies - Including development of an 
analytical method for sulfonylurea herbicides with LC-MS/MS 

Report No.: M-555933-01-1 
Document No.: M-555933-01-1 
Guideline(s): none 
Guideline deviation(s): none 
GLP/GEP: no 
 
The transport of amidosulfuron in soil was studied in a field study in Norway as well as in soil 
columns in the laboratory.  
 
Soil column leaching study part 
 
The soil column leaching study was performed under controlled laboratory conditions at 10 °C 
according to OECD guideline 312 using soil originating from the untreated field plots of the respective 
field study (clay loam to silt loam). Amidosulfuron was formulated as Gratil 75 WG (750 g 
amidosulfuron/kg) and applied with 47 µg amidosulfuron per column. The tracer, potassium bromide 
(KBr), was applied at the same time as amidosulfuron in order to follow the transport of water 
(78.5 mg KBr per column, corresponding to 52.7 mg Br/column). The test was performed using 
stainless steel columns (inner diameter 10 cm and height 50 cm), packed in layers which corresponded 
to those sampled at the field (0 – 10, 10 – 25 and 25 – 45 cm, sieved to a particle size ≤ 4 mm) and 
pre-wetted with artificial rain (0.01 M CaCl2). The test item was applied evenly across the surface of 
the soil columns which were eluted under saturated conditions with approximately 280 mm rainfall 
during 48 hours. Eight water samples/fractions were collected; 10, 14.5, 19, 23.5, 34, 38.5, 43 and 
47.5 hours after application. Samples were analysed by HPLC-MS/MS with a LOQ of 0.1 ng/mL. 
 
Amidosulfuron was not detected in drainage water from two of three columns. In the third column 
amidosulfuron was found in five of eight water fractions. The total amount recovered was 
0.009% of added amidosulfuron. However, in the same column, only 32% of added bromide was 
recovered and it is therefore considered as strange that amidosulfuron was detected in this column. 
One explanation may be a non-uniform packing of the soil column. Furthermore, tribenuron-methyl, 
which was applied within the study to different soil columns was found in the leachate of untreated 
control columns as well as in the leachate of columns treated with amidosulfuron, only. The authors 
explain these findings with the contamination of the soil with tribenuron-methyl, caused by application 
of tribenuron-methyl to the sampled field plot in the previous year. Regarding the very fast 
degradation of tribenuron-methyl in soil with a DT50 value of 2 – 12 days it is very unlikely to detect 
tribenuron-methyl in the leachate 12 months after application. Additionally, tribenuron-methyl 
hydrolyses rapidly at a pH < 7. With a pH around 4 – 5, the sampled water fractions represented an 
acidic environment favouring the degradation of parent tribenuron-methyl. Therefore, it appears even 
more unlikely to find any unaltered tribenuron-methyl in the leachate of untreated soil columns. 
Altogether, these findings most possibly indicate a contamination of the samples with the respective 
compounds and therefore should not be taken as evidence of the leaching of the active substance. 
 
Field study part 
 
The experimental site of the field study was located at the eastern side of the lake Årungen 35 km 
south of Oslo. The experimental plots were 27 m long and 7 m wide with a slope of 13%. The soil 
represented a loam with total carbon contents of 3% in the upper layer (0 – 20 cm) and 2% in the 
lower layer (20 - 40 cm). The soil was tile drained more than 40 years ago (depth of approx. 1 m), so 
physical conditions are well stabilized. 
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The plot was subject to autumn ploughing and spring harrowing and barley was sown in May 2007.  
Amidosulfuron and the tracer bromide were applied 7 June 2007 with application rates of 58.2 g/ha 
a.s. for amidosulfuron (Gratil) and 100 kg KBr/ha, corresponding to 67 kg Br/ha at the time of 
spraying. Additionally, tribenuron-methyl (Express) was applied at an application rate of 9.1 g/ha 
(a.s.). Each spring approximately 90 kg N/ha have been applied to the fields.  
 
Water proportional samples were collected from surface run-off and drainage water. The sampling 
frequency varied from a couple of days to several weeks depending on amount of runoff. Samples 
were analysed by HPLC-MS/MS with a LOQ of 0.1 ng/mL. 
 
The experimental period was wetter than normal. Especially, the summer months June and July 
received much higher amounts of precipitation than normal what favoured runoff of plant protection 
products. In addition, higher temperatures than normal were observed during the winter months, with 
periods above 0 °C, during December and January promote high run-off of water. 
 
A peak concentration of amidosulfuron of 0.31 µg/L was measured at the first significant rainfall 
event (27 June) inducing drainage water after application. The time between application and collection 
of drainage water samples was only 20 days, which might explain the relatively high values. At the 
next sampling periods, 5 July (day 28 after spraying) and 6 December (day 182), the concentrations of 
amidosulfuron were much lower with 0.03 and 0.004 µg/L, only. 
 
Much less water left the field as surface runoff, and there was only one sampling event during the 
summer months. At 29 July (day 52), 0.2 µg/L of amidosulfuron was measured in the surface run-off. 
Negligible amounts were measured in surface run-off for the next two sampling events in January 
(day 224 and 231). 
 
It has to be stated that the field plot had a steep slope of 13%, which can result in a higher runoff 
compared to a typical agricultural used field site. 
 

***** 
 
Report: KCA 7.5/03; *l3.じiケ み,; B.jlJä Ä,; ゕjl.nt ,B; C`Jä3.§fä E,; /:?ag.Rp`Jl5J O,; 

Vh?_.aョ゘ä I F, B,; gtjじcx. ,B; 2011; M-555940-01-1 
Title: Bioforsk report - Vol. 6 nr. 10, 2011 - Multi-year transport studies of sulfonylurea 

herbicides from a barley field in Norway, 2007-2010 - Including development of LC-
MS/MS methods for 
quantitative analysis of sulfonylurea herbicides and degradation products 

Report No.: M-555940-01-1 
Document No.: M-555940-01-1 
Guideline(s): none 
Guideline deviation(s): none 
GLP/GEP: no 
 
The transport of amidosulfuron through surface and drainage water was studied in controlled field 
plots at a site in-Norway in two replicate years. Phase 1 of the project was performed in 2007-2008 
and is reported in KCA 7.5 /03. Phase 2, which is summarized in the current report was performed in 
2009-2010 at the same field plot as phase 1. In addition to amidosulfuron also its degradation product 
amidosulfuron-desmethyl (AE F101630) was monitored in the second phase. 
 
For a description of the field site see KCA 7.5/02. Barley was sown in May 2009. 
 
The field was sprayed with 58 g amidosulfuron/ha and 9 g tribenuron-methyl/ha on the 7 June 2007 
and the 18 June 2009. Water-proportional sampling of surface and drainage water was performed 
during the study periods. 
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Differences in the hydrological regime for the period 2007-08 and 2009-10 resulted in major 
differences in the loss of pesticides. Intensive rain episodes shortly after application of pesticides 
resulted in much higher water flow and losses of pesticides for the summer of 2007 compared to 2009. 
A mild and rainy winter of 2008 also promoted higher losses of the degradation products of 
sulfonylurea herbicides in 2008 compared to 2010. The winter of 2009/10 was much colder than the 
average winter temperature for the normal period (1960-90). 
 
In 2009-10 peak concentrations of amidosulfuron of 0.01 μg/L were measured at the first significant 
flow event after application for both the surface and drainage water. Maximum concentration of the 
degradation product of amidosulfuron, amidosulfuron-desmethyl, was measured at the first significant 
flow period after application, and reached a concentration of 0.015 μg/L in drainage water in August 
2009. 
 

***** 
 
Report: KCA 7.5/04; ゕ0ä9(ä. カ,; L゜ .3äf <,; äilAIlj. ,G; Z?j/l. ,L; T7c7.I龾 <,; ・ qB?t. =,; 

2008; M-458613-01-1 
Title: Risk assessment of herbicide mixtures in a large European lake 
Report No.: M-458613-01-1 
Document No.: M-458613-01-1 
Guideline(s): not applicable 
Guideline deviation(s): not applicable 
GLP/GEP: no 
 
Four monitoring campaigns were conducted in 2004 and 2005 to determine the presence of plant 
protection product residuals, including amidosulfuron, in the European lake Geneva. Samples were 
taken two times in spring (April 2004 and 2005), and once in autumn (September 2004). Nine 
different depths were sampled; six in the epilimnion-metalimnion (0–10 m; 0, 1, 5, 7.5, and 10 m), and 
four in the hypolimnion (10–309 m; 30, 100, 305, and 309 m). Average concentrations of 
amidosulfuron ranged between 0.016 and 0.019 µg/L in the epilimnion and between 0.014 and 
0.021 µg/L in the hypolimnion. 
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