
Page 1 of 144 
 
 
 

 
 

 
 
 

Document Title 

Summary of the fate and behaviour in the environment for  
Propineb 

 

 

 
 

Data Requirements  

EU Regulation 1107/2009 & EU Regulation 283/2013 
 

Document MCA 
Section 7: Fate and behaviour in the environment 

 
According to the guidance document, SANCO 10181/2013, for  

preparing dossiers for the approval of a chemical active substance 

 
 
 

Date 

2014-06-26 

Author(s) 

ztöth§Di4jäI. T, 
.Fj・5$ N,IF, 
 
 ゙

fCe4? I9?:äzB゜P゛ä 

 
 

Bayer CropScience

  
  

  
  

M
-4

90
47

1-
01

-5

  
  

  
  

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

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

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

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

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

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

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

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

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



Page 2 of 144 
2014-06-26 

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

 
  

OWNERSHIP STATEMENT 
 

This document, the data contained in it and copyright therein are owned by Bayer CropScience. 
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proprietary data submitted for the purpose of the assessment undertaken by the regulatory 
authority. Other registration authorities should not grant, amend, or renew a registration on the 
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CA 7  FATE AND BEHAVIOUR IN THE ENVIRONMENT 
Data on the fate and behaviour of Propineb in soil, water, sediment and air were submitted within the 
EU Dossier (Baseline Dossier), which resulted in the Annex I inclusion under Directive 91/414/EEC 
in 2003. In the Supplemental Dossier for renewal of approval of Propineb presented here only those 
environmental fate studies are described in sections 7.1 to 7.5, which were not submitted within the 
Baseline Dossier. However, for a better understanding of the behaviour of Propineb in soil, water and 
sediment, and air, short summaries including the results of all environmental fate studies which were 
considered relevant during the first EU evaluation (compare EU Monograph Annex B7) are given 
additionally in this summary in sections CA 7.1, CA 7.2 and CA 7.3. To differentiate between studies 
already evaluated during the last Annex I listing and new studies, the references or author(s) given in 
tables are written in grey for studies already evaluated and in bold black for new studies. 

The proposed residue definitions for each compartment are given in CA 7.4.  

Due to the intrinsic properties of Propineb no new studies were performed or were found in published 
literature with respect to monitoring of soil, surface water, ground/drinking water, sediment and air 
(see CA 7.5). 

The studies concerning the fate and behaviour of Propineb in the environment were conducted using 
radiolabelled as well as unlabelled parent compound. The radiolabel position used is regarded 
adequate to define the route of degradation of Propineb.  

The structure of Propineb and the 14C-radiolabel (indicated by *) is as follows: 
 

Propineb 
[propane-1-14C] labeling position was used 

N
H

N
H

S

S

CH3

S

S

n

Zn2+

*

 

n >> 1 
 
 
The results of studies are summarized in the following sections, the proposed degradation pathways in 
soil, water and sediment are given in Figure 7.1.1- 1 and Figure 7.2- 1, respectively. 

In addition, studies have been performed with the following radiolabelled and/or unlabelled major 
degradation products: PTU (BCS-AA66386), PU (BCS-AA17927), 4-Methyl-imidazoline 
hydrochloride (BCS-CT29489) and Propineb-DIDT (BCS-CU99534). If 14C-test item was used the 
labeling position is indicated below by *: 
 

Structural formula of  
PTU (BCS-AA66386): 
[Propane-1-14C] labeling position  

NH NH

CH3

S

*

 

Structural formula of  
PU (BCS-AA17927): 
[propane-1-14C] labeling position  

NH NH

S

*
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Structural formula of  
4-Methyl-imidazoline hydrochloride (BCS-CT29489):  
[Propane-1-14C] labeling position was used 

NH NH

CH3

* + Cl  

Structural formula of  

Propineb-DIDT (BCS-CU99534) 
[Propane-1-14C] labeling position was used 

N

CH3

N

SS

S

*
 

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

CA 7.1  Fate and behaviour in soil 

The chemical substance Propineb is different in comparison to most other active ingredients (e.g. 
fungicides) which are produced as pure chemical with a distinct chemical structure, purity, solubility 
and stability. Propineb is formed in one reaction step by mixing of propylendiamine, carbon disulfide, 
zinc sulfate and a small amount of formulation detergents. The resulting product is a polymeric zinc 
propylene bis(thiocarbamate) with not defined polymer length. The complexes in solid form are 
practically insoluble in water and after dissolution the polymer reacts immediately with water and 
other available surrounding substances. The reaction is likely at first a dissolution of the zinc salt 
forming the highly reactive dithiocarbaminic acid with different chain length. The following de-
composition can lead to propylenediamine and carbon disulfide as back-reaction.  In the environment, 
bis(thiocarbamate) is likely to be easily oxidized and forms thiuram disulfides followed by formation 
of isothiocyanates. The isothiocyanates are highly reactive and can react either with water, 
intramoleculare with other intermediates or with surrounding soil organic material (e.g. formation of 
non extractable residues, NER).  

The route of degradation of Propineb in soil has been investigated in a set of three laboratory studies 
using different soils. Due to its polymeric structure consisting of propylenedithiodicarbaminate units 
linked by zinc atoms as part of a stable complex Propineb does not exist in dissolved form. Brought in 
contact with humid soil after its application as suspension in water, the following distict degradation 
products were found, since the transient first intermediates lead either to Propineb-DIDT, or by 
elimination of sulfur hydrogen and carbon disulfide to PTU and 4-Methyl-imidazoline, possibly via 
other transient degradation products. Propineb-DIDT, 4-Methyl-imidazoline and PTU are also quite 
short-living transients which are oxidised in several steps, partly via formation of PU or NER to the 
final degration product 14CO2.  

Anaerobic and photolytic experiments were performed with the degradate PU (M02) since it is the 
only one with a potential to persist for a longer time period in soil. Under anaerobic soil conditions 
this metabolite disappears slowly by the formation of bound residues. On soil surfaces under the 
influence of light it is well mineralised, however, it is obvious that photodecomposition is of minor 
importance for the dissipation of PU on and in soil. 

The mean maximum occurrance of each major metabolite of Propineb in aerobic soil is summarised in 
Table 7.1.1.1- 1, the proposed degradation pathway in soil is shown in Figure 7.1.1- 1.  

The DT50 values and maximum occurrences in soil of Propineb and its major degradation products 
used as modelling input values for the calculation of PECsoil values are summarized in Table 7.1.2- 1. 
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The DT50 values and relevant degradation factions for Propineb-DIDT, PTU, PU and 4-Methyl-
imidazoline used as modelling input parameter for the calculation of PECgw values are summarized in 
Table 7.1.2- 2. 

For the assessment of surface water exposure maximum occurrences in soil were obtained 
from,k!üqgQ/Jjxrt IF/ tc36゜0 ュff 2014, and account for 25.8%, 33.7%, 42.5%, and 12.2%, 
respectively.  

Propineb and its major degradation products are strongly to weakly adsorbed in soil; more details for 
the adsorption and desorption in soil of Propineb and its major degradation products are given in 
section CA 7.1.3.1, and Table 7.1.3.1- 1 summarizes the adsorption constants KOC(ads) in soils to be 
used for modelling purposes. 

CA 7.1.1  Route of degradation in soil 
The route of degradation of Propineb in soil has been investigated in a set of three laboratory studies 
using different soils. 

Due to its polymeric structure consisting of propylenedithiodicarbaminate units linked by zinc atoms 
as part of a stable complex Propineb does not exist in dissolved form. Brought in contact with humid 
soil after its application as suspension in water the zinc complex breaks down and unstable propylene 
dithiocarbaminic acid is formed. Degradation of the latter leads either to Propineb-DIDT, or by 
elimination of sulfur hydrogen and carbon disulfide to PTU and 4-Methyl-imidazoline, possibly via 
transient degradation products. Propineb-DIDT, 4-Methyl-imidazoline and PTU are also quite short-
living transients which are oxidised in several steps, partly via formation of PU or NER to the final 
degration product 14CO2.  

Anaerobic and photolytic experiments were performed just with the degradate PU (M02) since it is the 
only one with a potential to persist for a longer time period in soil. Under anaerobic soil conditions 
this metabolite disappears slowly by the formation of bound residues. On soil surfaces under the 
influence of light it is well mineralised, however, it is obvious that photodecomposition is of minor 
importance for the dissipation of PU on and in soil. 

The mean maximum occurrance of each major metabolite of Propineb in aerobic soil is summarised in 
Table 7.1.1.1- 1, the proposed degradation pathway in soil is shown in Figure 7.1.1- 1.  

The maximum occurrences in soil of Propineb and its major degradation products used as modelling 
input values for the calculation of PECsoil values are summarized in Table 7.1.2- 1. 

The relevant degradation factions for Propineb-DIDT, PTU, PU and 4-Methyl-imidazoline used as 
modelling input parameter for the calculation of PECgw values are summarized in Table 7.1.2- 2. 
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Figure 7.1.1- 1: Proposed degradation pathway of Propineb in soil 
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Remark: NER and carbon dioxide formation can result from all structures shown (either directly or 

indirectly). 
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CA 7.1.1.1  Aerobic degradation 
The route of degradation of Propineb in soil under aerobic conditions in the laboratory was evaluated 
during the Annex I inclusion (compare EU Monograph Annex B7) and was accepted by the European 
Commission (SANCO/7474/VI/97, 2003). The following two studies included in the Baseline Dossier 
(P-009496-01) were regarded as relevant during the Annex I inclusion: 
 
Report: BVX q*,n,,5 hu;/D§oz!.zj Ü,;1976;M-102592-01 
Title: Mertabolism of propineb, zineb, proylenethiourea and ethylene thiourea in soil 

(studies conducted in accordance with BBA guideline no. 36) 
Report No: RA-726/76 
Document No: M-102592-01-2 
Guidelines: -/-, deviation not specified 
GLP/GEP: No 

 
 
Report: QじR ,y,,v8゛ 7lgi>ta.Jzb` ロ,;1996;M-102675-02; Amended: 1996-12-19 
Title: Propineb - fate and behaviour in soil 
Report No: A&M 033/94 
Document No: M-102675-02-1 
Guidelines: -/-, deviation not specified 
GLP/GEP: Yes 

 
 
Summary of study performed by Övz`g,tä Y,. 1976 
The metabolism of Propineb, Zineb, propylene thiourea (PTU) and ethylene thiourea (ETU) was 
studied. In two standard soils, in laboratory experiments (conducted in accordance with the 
experimental conditions specified in BBA Guideline No. 36), using 14C-labelled compounds. The 
principal metabolites of Propineb and Zineb detected after 3 and 23 days and after 28 days were 
propylene urea (PU) and ethylene urea (EU), respectively; CO2 was also formed in very small 
amounts. The two thioureas PTU and ETU, which themselves were not detectable after 21 days, 
likewise degraded to PU and EU, respectively, and to CO2. More CO2 evolved from ETU than from 
PTU. In an experiment with radioactive EU, it was established that degradation to CO2 proceeds via 
EU. Other metabolites that occurred accounted for less than 4% of the applied dose, and were not 
identified. 
 
Summary of study performed by sPlz・e!, .カ. 1996 
The fate and behaviour of Propineb was investigated in 4 soils. As test substance [1-propane 14C-
labelled] Propineb was used. Propineb was applied to the soil as a suspension in acetonitrile and 
incubated at 20° C in the dark for up to 105 days. Within this incubation time 8 samples were 
investigated: 0 (after application), 2, 4, 8 (9), 18, 30, 64, and 105 days. Since at each interval 2 
samples were taken, 64 independent vessels were analysed for a. i. and metabolites.  
In order to quantify the obtained metabolites, three extractions were performed. The first extraction 
with acetonitrile dissolved the main part of extractable substances (up to 62%). The following 
treatment performed with water did not extract more than 8 % of the initial radioactivity. The third 
step of the extraction procedure was performed with a solution of ethylenediaminetetraacetic acid 
(EDTA) to complexise the zinc and to solubilise the resulting monomers. The extracted part of 
radioactivity dropped to < 8% during the course of the study. In parallel, the formation of carbon 
dioxide increased to 49% while the bound residue was < 50% at day 105 (mean values). The 
recoveries of single samples were between 90 and 110% except for one which exhibited a value of 
112%.  
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There was no evidence for unchanged Propineb at the sampling dates. The degradation and 
metabolism of Propineb revealed beside carbon dioxide one major metabolite: propylene urea (PU). 
The amount of PU formed was up to 40% 2 days after application of the test substance. Until the end 
of incubation propylene urea was nearly completely metabolised in all soils.  
Immediately after application several further substances were detected in the chromatograms. One of 
them exhibited an abundance >10%. This substance has been identified as 4-Methyl-imidazoline by 
thin-layer chromatography (amended: The positive identification of 4-Methyl-imidazoline in the 
acetonitrile extract was performed with mass spectroscopy). It dropped to < 3% at day 4. Volatile 
substances others than carbon dioxide were not detected. 
 
Before-mentioned two core studies were critically evaluated and then regarded not suffient and 
adequate to describe the route of Propineb degradation. For such unsoluble but reactive molecule any 
treatment of soils should have been performed by aquous suspension, since just water is the base of 
any usual spray solution under practical conditions. Just doing so the true pattern of degradation, i.e. 
short-term after treatment, can be elaborated. 
Therefore, a new core study is submitted within this Supplemental Dossier for the Propineb renewal of 
approval. Resulting from that, the degradation product Propineb-DIDT (BCS-CU99534) is newly 
addressed as major soil degradation product in this Supplemental Dossier because it was identified and 
quantified to occur short-term above the identification triggers in aerobic soil degradation study (see 
Table 7.1.1.1- 1).  

 
Report: カゕU 68,く,,゜ 4öitabplä.D/j*l・! L.: s§ョvz. ,L;2014;M-484900-01 
Title: [Propane-1-14C]Propineb: Aerobic metabolism / Degradation in four soils 
Report No: EnSa-13-0746 
Document No: M-484900-01-1 
Guidelines: OECD Test Guideline No. 307 

Commission Regulation (EU) No 283/2013 in accordance with Regulation 
(EC) No 1107/2009; deviations not specified 

GLP/GEP: Yes 

 
EXECUTIVE SUMMARY 

The route and rate of [propane-1-14C]Propineb was studied in four soils under aerobic conditions in the 
dark in the laboratory for 42 days at 19.7 °C and 54.2% of respective maximum water holding 
capacity. A study application rate of 0.487 mg per 100 g soil dry weight was applied as solid polymer 
well suspended in water. The applied amount was based on the intended maximum single field 
application rate of 1.825 kg Antracol per hectare. The test was performed in static systems consisting 
of Erlenmeyer flasks each containing 100 g soil (dry weight equivalents) and equipped with traps for 
the collection of carbon dioxide and volatile organic compounds. Duplicate samples were processed 
and analyzed 0.06, 0.21, 1, 3, 7, 14, 28 and 42 days after treatment (DAT). Due to the fast degradation 
of residues any longer interval was not regarded as necessary.  

The following facts were considered for the processing of samples. Due to its polymeric nature 
Propineb is practically insoluble in water and in organic solvents. Since the polymeric Propineb shows 
decomposition, i.e. if water is present, any observed solubility is caused by degradation but not by 
dilution. In consequence, the parent compound probineb cannot be analyzed itself. In case valid values 
of its content are to be determined it must be guaranteed that the entire Propineb polymer still present 
in a sample is degraded to products which are soluble and can be measured.  

At each sampling interval, the soil was extracted three times at ambient temperature, two times using 
acetonitrile / water 1/1 (v/v) and one time using acetonitrile. Further, two microwave-accelerated 
extraction steps were performed using acetonitrile / water 1/1 (v/v) at 70 °C and methanol / water 1/1 
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(v/v) at 50 °C. This entire procedure was adequate to decompose all polymeric residues of [14C]-
Propineb contained in a soil sample.  
The amount of degradation products in soil extracts was determined by liquid scintillation counting 
(LSC) and by TLC/radiodetection analysis. The amount of volatiles and non-extractable residues was 
determined by LSC and combustion/LSC, respectively. Degradation products were identified by co-
chromatography with reference compounds. 
 
Investigation of the route of degradation showed that Propineb is well degraded and mineralised in 
soils incubated under standardised aerobic laboratory conditions in the dark. Complete material 
balances found at all sampling intervals for each soil demonstrated that there was no significant loss of 
radioactivity from the test systems or during sample processing. Mean material balance was 98.2% of 
AR (range from 95.7 to 100.6% of AR) for soil AX, 98.3% of AR (range from 95.1 to 100.6% of AR) 
for soil HF, 99.3% of AR (range from 96.6 to 101.4% of AR) for soil HN and 98.0% of AR (range 
from 95.7 to 100.6% AR) for soil DD.  

The maximum amount of carbon dioxide was 44.0, 46.5, 28.5, and 39.9% of AR at study end (DAT-
42) in soil AX, HF, HN and DD, respectively. Formation of volatile organic compounds (VOC) was 
insignificant as demonstrated by values of ≤ 0.1% of AR at all sampling intervals for all soils. 

Non-extractable residues (NER) quickly increased in all soils, slightly declining until DAT-42 (end of 
study). In soil AX the NER increased to max. 50.5% of AR at DAT-28, slightly declining to 49.2% of 
AR until DAT-42. In soil HF the NER increased to max. 49.8% of AR at DAT-28, declining to 44.8% 
of AR until DAT-42. In soil HN the NER increased to 60.5% of AR until DAT-42. In soil DD the 
NER increased to 53.7% of AR until DAT-28, slightly declining to 51.5% of AR at the end of study. 
Since high proportions of 14CO2 and NER were observed in the metabolite degradation studies, also, 
this indicates that the NER formed from the parent is a major part of its entire route of degradation in 
soil, and NER formation is not caused by an inadequate extraction of parent from the soil matrix. 
Until study termination (DAT-42) extractable residues decreased to 5.1, 3.8, 9.4 and 4.3% of AR in 
soils AX, HF, HN and DD, respectively. The comparatively fast degradation leads to four major 
degradation products in soil with the following maximum amounts, all of them found at early 
sampling intervals: 
 
Table 7.1.1.1- 1: Identified degradation products (mean maximum amounts, % of AR) 

CO2 (46.5%) 

NER (60.5%) 

Propineb-DIDT (25.6%) 
(BCS-CU99534) 

N

SS

N S

 

4-Methyl-imidazoline (11.7%) 
(BCS-AB78877) 

NH N
 

PTU (31.3%) 
(BCS-AA66386) 

NH NH

S

 

PU 42.2%) 
(BCS-AA17927) 

NH NH

O
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It is concluded from this study that Propineb and its residues will be well degraded in aerobic soils 
kept under normal moisture conditions. However, this study cannot be kinetically evaluated for parent 
degradation with the usual tools since the starting point of polymer degradation is not to be defined. 
Same holds true for the kinetics of Propineb-DIDT and PTU degradation which must be determined 
by metabolite soil degradation studies.  
Formation of significant amounts of non-extractable residues and carbon dioxide indicates a 
participation in the natural carbon cycle of soil and the potential for a complete mineralisation of 
Propineb. Propineb and its degradation products have no potential for accumulation in the 
environment. Due to the fast degradation of Propineb and its metabolites no field dissipation or 
rotational crop studies are required. 
 
I.  MATERIALS AND METHODS 

A.  Test Item 

[Propane-1-14C]Propineb:  MXM 7056-1-2, 
TK 83 (contains approx. 86.3% of Propineb) 

Specific Radioactivity: 0.66 MBq (17.97 µCi) / mg 
Radiochemical Purity: Not to be determined 
Chemical purity: Not to be determined 

 

 
 
B.  Test System 
The study was carried out using four different soils. The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
The plant protection product use history of the soils is known for at least 5 years. The characteristics 
of test soils are given in following table. 

Table 7.1.1.1- 2: Physico-chemical characteristics of test soils 

Parameter Results/Units 

Soil Designation Ezeycef ロ3r AXXa (AX) !üK゜ääoz eに _z§UöavJ (HF) 
Soil Taxonomic Classification (USDA) Sandy, mixed, mesic Typic 

Cambudoll 
Loamy, mixed, mesic Typic 
Argudalf 

Texture Class (USDA) Sandy loam Silt loam 
Sand  [50 µm – 2 mm] 73% 21% 
Silt [2 µm – 50 µm] 18% 62% 
Clay  [< 2 µm] 9% 17% 
pH (soil / 0.01 M CaCl2 1/2) 6.3 6.1 
pH (soil / water 1/1) 6.6 6.4 
pH (saturated paste) 6.7 6.4 
pH (soil / 1 N KCl 1/1) 6.1 5.8 
Organic Carbon (combustion) 1.7% 2.0% 
Organic Matter 1 2.9% 3.4% 
Cation Exchange Capacity 8.4 meq/100 g 11.9 meq/100 g 
Water Holding Capacity   
maximum (MWHC) 49.7 g H2O ad 100 g DW 59.4 g H2O ad 100 g DW 
at 1/10 bar (pF 2.0) 13.9% 30.9% 
Bulk Density (disturbed) 1.24 g/cm3 1.12 g/cm3 

1 % organic matter = % organic carbon x 1.724 

Bayer CropScience

  
  

  
    

  
  
  

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

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

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

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

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

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

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

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

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



Page 13 of 144 
2014-06-26 

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

 
  

Table 7.1.1.1- 2: Continued (Physico-chemical characteristics of test soils) 

Parameter Results/Units 

Soil Designation Ü3zacJäo/k( w3) (HN) j:äf!Ö2217 II (DD) 
Soil Taxonomic Classification (USDA) Loamy-skeletal, mixed, 

semiactive, mesic Dystric 
Eutrudept 

Fine-loamy, mixed, active, frigid 
Typic Eutrudept 

Texture Class (USDA) Loam Loam 
Sand  [50 µm – 2 mm] 31% 31% 
Silt [2 µm – 50 µm] 50% 42% 
Clay  [< 2 µm] 19% 27% 

pH (soil / 0.01 M CaCl2 1/2) 5.1 7.3 
pH (soil / water 1/1) 5.4 7.4 
pH (saturated paste) 5.4 7.4 
pH (soil / 1 N KCl 1/1) 4.7 7.0 
Organic Carbon (combustion) 3.1% 4.9% 
Organic Matter 1 5.3% 8.4% 
Cation Exchange Capacity 9.9 meq/100 g 19.8 meq/100 g 
Water Holding Capacity   

maximum (MWHC) 62.2 g H2O ad 100 g DW 80.2 g H2O ad 100 g DW 
at 1/10 bar (pF 2.0) 34.4% 38.8% 

Bulk Density (disturbed) 1.00 g/cm3 0.98 g/cm3 

1 % organic matter = % organic carbon x 1.724 
 
 
II.  STUDY DESIGN 

A.  Experimental Conditions 

The soils were sampled freshly from the fields (upper horizon of 0 to 20 cm) and sieved to a particle 
size of ≤ 2 mm. Description of soil collection and storage is given in Appendix 3 of the report. The 
soil moisture [g H2O ad 100 g soil dry weight] was determined using an automated halogen moisture 
analyzer by drying three aliquots of approximately 20 g of the sieved soils at 105 °C. 

Static test systems (300-mL Erlenmeyer glass flasks) for degradation in soil under aerobic conditions 
were used as incubation vessels. Each flask was fitted with a trap attachment (permeable for oxygen) 
containing soda lime for absorption of carbon dioxide and a polyurethane (PU) foam plug for 
adsorption of volatile organic compounds (VOC). 

For preparation of the test systems, 100 g dry weight equivalents of the sieved soils were weighed into 
each flask. Soil moisture was adjusted to approx. 55 ± 5% of the maximum water holding capacity 
(MWHC) for the individual test systems by addition of de-ionized water, taken into account the water 
content of the application solution. The flasks were then fitted with above-mentioned trap attachments. 
The untreated test systems were equilibrated to study conditions for 7 days prior to application. For 
detailed information on experimental design see also Table 3 and Table 4 of report. 

A study application rate of 0.487 mg per 100 g soil dry weight was applied as solid polymer well 
suspended in water. The applied amount was based on the intended maximum single field application 
rate of 1.825 kg Antracol per hectare. 400 µL of application suspension were applied dropwise onto 
the soil surface of the respective equilibrated test systems using a pipette. The application was 
performed with continous stirring of the application suspension using a magnetic stirrer. 
After application, the test vessels (except DAT-0.06 samples) were fitted with trap attachments and 
placed into a temperature-controlled walk-in climatic chamber for incubation. The soil moisture was 
maintained since water loss from evaporation (determined by re-weighing of flasks) was replaced after 
28 and 35 days of incubation. Soil microbial biomass was determined at the beginning start and at end 
of the study in untreated test systems (DAT-0 and DAT-42), 
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B.  Sampling 

Duplicate treated flasks per soil were taken and processed completely for analyses at the following 
sampling dates: 0.06, 0.21, 1, 3, 7, 14, 28 and 42 days after treatment (DAT).  
Due to the observed fast degradation of the residues any longer interval was not regarded as necessary. 
 
C.  Analytical Procedures 

Prior to opening an incubated test system for processing of soil, volatiles possibly still present in the 
head space of the test system were purged into the trap attachment. Afterwards, the trap attachment 
was removed and the soil was extracted completely. The soil was extracted three times at ambient 
temperature, two times using acetonitrile / water 1/1 (v/v) and one time using acetonitrile. Further, two 
microwave-accelerated extraction steps were performed using acetonitrile / water 1/1 (v/v) at 70 °C 
and methanol / water 1/1 (v/v) at 70 °C. This entire procedure was adequate to destroy all polymeric 
residues of [14C]-Propineb contained in a soil sample.  
The amount of degradation products in the combined soil extract was determined by liquid 
scintillation counting (LSC) and by TLC/radiodetection analysis.  

The amount of volatiles and non-extractable residues was determined by LSC and combustion/LSC, 
respectively (for more details see section 3.6.2 of report). Degradation products were identified by co-
chromatography with reference compounds and the methods described in more detail under section 
3.6.2.4 of report. 
 
 
III. RESULTS AND DISCUSSION 

Results indicated that the anticipated standardized aerobic laboratory conditions were maintained 
during the entire incubation period in the dark. The mean incubation temperature was 19.7 °C; the soil 
moisture was maintained on average at 54.2% of MWHC (min. 53.7%, max. 55.0%). 
Determinations of microbial biomass demonstrated that the used soils were microbial viable. Under 
the conditions of a laboratory experiment a decrease of microbial biological activity is inevitable due 
to the absence of any further amendment of nutrients. Continued microbial respiration of nutrients in 
soil causes finally a lack of readily digestable organic matter. 
 
A. Data 

The amount of applied test item for the degradation samples was determined to be 359.55 kBq (equal 
to 470 µg of test item) with a RSD of 0.7%, and this was set to 100% of applied radioactivity [% of 
AR]. It was confirmed that the application suspension remained homogeneous during the application 
procedure. 
All calculations for radioactivity (as % of applied radioactivity) in the four soil and the respective trap 
attachment for volatiles are listed in Table 7.1.1.1- 3 to Table 7.1.1.1- 10, the conclusive overview was 
presented in Table 7.1.1.1- 1, already.  
 
Complete material balances found at all sampling intervals for each soil demonstrated that there was 
no significant loss of radioactivity from the test systems or during sample processing. Mean material 
balance was 98.2% of AR (range from 95.7 to 100.6% of AR) for soil AX, 98.3% of AR (range from 
95.1 to 100.6% of AR) for soil HF, 99.3% of AR (range from 96.6 to 101.4% of AR) for soil HN and 
98.0% of AR (range from 95.7 to 100.6% AR) for soil DD. 
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Table 7.1.1.1- 3: Material balance of radioactivity in soil ヮz゛zä?- 3wr AXXa under aerobic 
conditions (expressed as percentage of applied radioactivity, % AR) 

 Rep. 
DAT (Days after treatment) 

0.06 0.21 1 3 7 14 28 42 
Volatiles                  

  

Carbon Dioxide 
A n.a. 0.1 0.7 3.4 9.6 22.6 39.0 44.3 
B n.a. 0.1 0.8 3.2 9.3 22.6 40.0 43.6 

Mean n.a. 0.1 0.8 3.3 9.5 22.6 39.5 44.0 

Volatile Organic 
Compounds 

A n.a. < 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 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Total Volatiles 
A n.a. 0.1 0.8 3.4 9.6 22.6 39.0 44.3 
B n.a. 0.1 0.8 3.2 9.3 22.6 40.0 43.6 

Mean n.a. 0.1 0.8 3.3 9.5 22.6 39.5 44.0 
Extractable Residues          

 Combined Extract 
Residues 

A 82.0 77.5 65.8 55.6 44.0 26.2 7.3 5.0 
B 81.0 76.3 65.6 55.5 44.1 27.1 6.6 5.1 

Mean 81.5 76.9 65.7 55.6 44.1 26.6 6.9 5.1 

Non-Extractable 
Residues 

A 18.7 22.3 33.6 39.8 45.5 47.5 50.2 49.6 
B 19.6 22.4 31.9 38.5 38.8 49.7 50.8 48.8 

Mean 19.1 22.3 32.7 39.2 42.1 48.6 50.5 49.2 

Material Balance 
A 100.7 99.9 100.1 98.8 99.2 96.3 96.4 98.9 
B 100.6 98.8 98.4 97.2 92.2 99.4 97.4 97.5 

Mean 100.6 99.3 99.2 98.0 95.7 97.9 96.9 98.2 
n.d.: not detected,  n.a.: not analyzed    
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Table 7.1.1.1- 4: Material balance of radioactivity in soil と2zIä゜ä4 under aerobic conditions 
(expressed as percentage of applied radioactivity, % AR) 

 Rep. 
DAT (Days after treatment) 

0.06 0.21 1 3 7 14 28 42 
Volatiles                  

  

Carbon Dioxide 
A n.a. 0.1 0.7 3.6 10.0 23.2 42.4 46.2 
B n.a. 0.1 0.8 3.2 10.3 23.2 43.3 46.9 

Mean n.a. 0.1 0.7 3.4 10.1 23.2 42.9 46.5 

Volatile Organic 
Compounds 

A n.a. < 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 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Total Volatiles 
A n.a. 0.1 0.7 3.6 10.0 23.2 42.4 46.2 
B n.a. 0.1 0.8 3.2 10.3 23.2 43.3 46.9 

Mean n.a. 0.1 0.8 3.4 10.1 23.2 42.9 46.5 
Extractable Residues          

 Combined Extract 
Residues 

A 78.4 72.9 63.4 53.5 42.6 25.5 5.0 3.8 
B 79.9 73.2 62.7 54.9 42.1 25.3 5.2 3.7 

Mean 79.2 73.0 63.0 54.2 42.3 25.4 5.1 3.8 

Non-Extractable 
Residues 

A 21.8 24.2 35.3 42.2 45.8 48.7 49.4 45.0 
B 21.2 24.6 35.5 41.6 45.8 50.0 50.2 44.5 

Mean 21.5 24.4 35.4 41.9 45.8 49.4 49.8 44.8 

Material Balance 
A 100.2 97.2 99.4 99.4 98.3 97.4 96.9 95.0 
B 101.1 97.9 99.0 99.7 98.2 98.5 98.7 95.1 

Mean 100.6 97.6 99.2 99.6 98.3 97.9 97.8 95.1 
n.d.: not detected,  n.a.: not analyzed    
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Table 7.1.1.1- 5: Material balance of radioactivity in soil c?3ätY・J3z( 6Iレ under aerobic 
conditions (expressed as percentage of applied radioactivity, % AR) 

 Rep. 
DAT (Days after treatment) 

0.06 0.21 1 3 7 14 28 42 
Volatiles                  

  

Carbon Dioxide 
A n.a. 0.1 0.3 1.4 4.5 10.3 21.2 28.3 
B n.a. 0.1 0.3 1.5 4.4 10.8 21.4 28.6 

Mean n.a. 0.1 0.3 1.5 4.4 10.6 21.3 28.5 

Volatile Organic 
Compounds 

A n.a. < 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 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Total Volatiles 
A n.a. 0.1 0.3 1.4 4.5 10.3 21.2 28.3 
B n.a. 0.1 0.3 1.5 4.4 10.8 21.4 28.6 

Mean n.a. 0.1 0.3 1.5 4.4 10.6 21.3 28.5 
Extractable Residues          

 Combined Extract 
Residues 

A 58.3 62.0 58.1 50.0 42.2 31.7 15.9 9.5 
B 59.5 61.5 57.9 49.7 42.1 31.0 16.2 9.2 

Mean 58.9 61.7 58.0 49.8 42.1 31.3 16.1 9.4 

Non-Extractable 
Residues 

A 41.9 37.2 43.2 47.9 54.2 55.7 57.7 59.7 
B 41.0 37.4 43.0 49.1 52.9 58.5 60.9 61.3 

Mean 41.5 37.3 43.1 48.5 53.6 57.1 59.3 60.5 

Material Balance 
A 100.2 99.3 101.6 99.3 100.9 97.7 94.7 97.5 
B 100.5 98.9 101.2 100.3 99.4 100.3 98.4 99.2 

Mean 100.3 99.1 101.4 99.8 100.1 99.0 96.6 98.3 
n.d.: not detected,  n.a.: not analyzed    
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Table 7.1.1.1- 6: Material balance of radioactivity in soil Qh/ckI:9p` under aerobic conditions 
(expressed as percentage of applied radioactivity, % AR) 

 Rep. 
DAT (Days after treatment) 

0.06 0.21 1 3 7 14 28 42 
Volatiles                  

  

Carbon Dioxide 
A n.a. 0.1 0.3 2.4 5.8 22.7 34.0 40.1 
B n.a. 0.1 0.3 2.5 5.4 21.4 35.5 39.6 

Mean n.a. 0.1 0.3 2.5 5.6 22.1 34.7 39.9 

Volatile Organic 
Compounds 

A n.a. < 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 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Total Volatiles 
A n.a. 0.1 0.3 2.4 5.8 22.7 34.0 40.1 
B n.a. 0.1 0.3 2.5 5.4 21.4 35.5 39.6 

Mean n.a. 0.1 0.3 2.5 5.6 22.1 34.7 39.9 
Extractable Residues          

 Combined Extract 
Residues 

A 69.5 65.0 60.8 53.9 47.3 20.6 7.8 4.4 
B 70.8 62.0 62.9 53.1 47.3 22.7 6.7 4.1 

Mean 70.1 63.5 61.9 53.5 47.3 21.6 7.3 4.3 

Non-Extractable 
Residues 

A 31.6 33.6 38.6 42.2 46.4 53.3 53.4 51.1 
B 29.3 35.1 37.8 40.7 46.6 53.2 54.1 52.0 

Mean 30.5 34.3 38.2 41.5 46.5 53.3 53.7 51.5 

Material Balance 
A 101.1 98.7 99.6 98.6 99.4 96.6 95.2 95.6 
B 100.1 97.1 101.0 96.3 99.3 97.4 96.3 95.8 

Mean 100.6 97.9 100.3 97.4 99.3 97.0 95.7 95.7 
n.d.: not detected,  n.a.: not analyzed     

 

Bayer CropScience

  
  

  
    

  
  
  

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

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

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

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

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

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

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

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

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



Page 19 of 144 
2014-06-26 

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

 
  

Table 7.1.1.1- 7: Residues of 14C-Propineb in extract of soil Za?c?yf w゛r AXXa under 
aerobic conditions (expressed as % of AR; mean ± SD) 

Compound 
Mean DAT (Days after treatment) 

SD 0.06 0.21 1 3 7 14 28 42 

Propineb 
Mean 

Not measurable 
SD 

ROI 1 
Mean 1.1 < LOD 1.0 < LOD 0.7 < LOD < LOD < LOD 

SD ± 0.0   ± 0.1   ± 0.1       

ROI 2 
Mean < LOD 1.0 1.0 0.7 1.3 < LOD < LOD < LOD 

SD   ± 0.0 ± 0.1 ± 0.0 ± 0.1       

PU  
(ROI 3) 

Mean 7.1 15.4 30.0 11.1 28.5 15.9 1.4 0.7 
SD ± 0.0 ± 0.4 ± 1.4 ± 0.4 ± 2.3 ± 2.2 ± 0.0 ± 0.1 

ROI 4 
Mean 0.8 0.7 1.0 < LOD < LOD < LOD < LOD < LOD 

SD ± 0.2 ± 0.0 ± 0.1           

PTU  
(ROI 5) 

Mean 31.3 26.0 10.2 18.8 4.4 3.4 LOD < LOD 
SD ± 2.4 ± 2.4 ± 1.6 ± 1.6 ± 2.3 ± 1.7 ± 0.0   

ROI 6 
Mean 0.7 1.4 1.6 1.0 < LOD < LOD < LOD < LOD 

SD ± 0.0 ± 0.1 ± 0.3 ± 0.1         

ROI 7 
Mean < LOD 1.3 2.2 0.9 < LOD < LOD < LOD < LOD 

SD   ± 0.1 ± 0.0 ± 0.1         

Propineb-DIDT  
(ROI 8) 

Mean 23.3 18.3 8.0 13.2 0.8 < LOD < LOD < LOD 
SD ± 2.4 ± 1.5 ± 0.2 ± 1.2 ± 0.0       

ROI 9 
Mean 1.7 1.5 < LOD 1.1 < LOD < LOD < LOD < LOD 

SD ± 0.5 ± 0.1   ± 0.1         

ROI 10 
Mean < LOD LOD < LOD < LOD < LOD < LOD < LOD < LOD 

SD                 

ROI 11 
Mean < LOD 1.0 1.2 1.2 1.3 LOD < LOD < LOD 

SD   ± 2.0 ± 0.8 ± 0.2 ± 0.3       

ROI 12 
Mean < LOD < LOD < LOD < LOD < LOD < LOD < LOD 1.4 

SD               ± 0.4 

4-Methyl-imidazoline  
(ROI 13) 

Mean 11.7 7.2 5.9 4.2 3.0 3.1 0.7 < LOD 
SD ± 0.2 ± 0.3 ± 0.1 ± 0.3 ± 0.2 ± 7.4 ± 0.1   

n.a.: not analyzed;  SD: standard deviation;  ROI #: region of interest set for analysis 
LOD = 0.6% of AR 
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Table 7.1.1.1- 8: Residues of 14C-Propineb in extract of soil §az゛äkN- under aerobic 
conditions (expressed as % of AR; mean ± SD) 

Compound 
Mean DAT (Days after treatment) 

SD 0.06 0.21 1 3 7 14 28 42 

Propineb 
Mean 

Not measurable 
SD 

ROI 1 
Mean 0.9 < LOD 0.9 < LOD 1.0 < LOD < LOD < LOD 

SD ± 0.1   ± 0.0   ± 0.1       

ROI 2 
Mean LOD 0.9 1.1 0.7 1.2 0.8 < LOD < LOD 

SD ± 0.0 ± 0.0 ± 0.1 ± 0.0 ± 0.1 ± 0.0     

PU  
(ROI 3) 

Mean 7.9 19.5 34.1 14.4 32.1 18.6 1.0 < LOD 
SD ± 0.3 ± 0.4 ± 0.2 ± 0.5 ± 0.0 ± 0.1 ± 0.0   

ROI 4 
Mean 0.7 0.8 1.1 < LOD < LOD < LOD < LOD < LOD 

SD ± 0.0 ± 0.1 ± 0.0           

PTU  
(ROI 5) 

Mean 27.2 20.8 7.5 15.4 1.2 0.8 < LOD < LOD 
SD ± 0.2 ± 0.2 ± 0.3 ± 0.0 ± 0.1 ± 0.1     

ROI 6 
Mean 1.0 1.8 1.5 1.3 < LOD < LOD < LOD < LOD 

SD ± 0.0 ± 0.0 ± 0.0 ± 0.0         

ROI 7 
Mean < LOD 1.6 2.1 1.2 0.9 < LOD < LOD < LOD 

SD   ± 0.1 ± 0.1 ± 0.1 ± 0.0       

Propineb-DIDT  
(ROI 8) 

Mean 25.6 17.1 6.7 12.7 < LOD < LOD < LOD < LOD 
SD ± 0.1 ± 0.3 ± 0.0 ± 0.1         

ROI 9 
Mean 2.9 2.1 0.8 1.5 < LOD < LOD < LOD < LOD 

SD ± 0.3 ± 0.1 ± 0.0 ± 0.1         

ROI 10 
Mean < LOD < LOD < LOD < LOD < LOD < LOD < LOD < LOD 

SD                 

ROI 11 
Mean < LOD 1.0 0.9 0.9 1.0 0.8 LOD < LOD 

SD   ± 0.1 ± 0.4 ± 0.7 ± 0.7 ± 0.4 ± 0.0   

ROI 12 
Mean < LOD < LOD < LOD < LOD < LOD < LOD < LOD 1.1 

SD               ± 0.1 

4-Methyl-imidazoline  
(ROI 13) 

Mean 8.9 4.5 3.8 2.7 1.5 < LOD < LOD < LOD 
SD ± 0.3 ± 1.0 ± 0.1 ± 0.2 ± 0.9       

n.a.: not analyzed;  SD: standard deviation;  ROI #: region of interest set for analysis 
LOD = 0.6% of AR 
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Table 7.1.1.1- 9: Residues of 14C-Propineb in extract of soil zvJztqIA?na brD under aerobic 
conditions (expressed as % of AR; mean ± SD) 

Compound 
Mean DAT (Days after treatment) 

SD 0.06 0.21 1 3 7 14 28 42 

Propineb 
Mean 

Not measurable 
SD 

ROI 1 
Mean 0.9 < LOD LOD < LOD 0.7 < LOD < LOD < LOD 

SD ± 0.0       ± 0.0       

ROI 2 
Mean 0.7 0.9 1.0 0.7 1.2 1.0 < LOD < LOD 

SD   ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.1     

PU  
(ROI 3) 

Mean 10.4 25.2 32.0 20.3 30.8 22.2 10.2 4.1 
SD ± 0.1 ± 0.9 ± 0.3 ± 0.7 ± 0.1 ± 0.5 ± 0.2 ± 0.1 

ROI 4 
Mean 0.7 0.7 1.2 0.7 < LOD LOD < LOD < LOD 

SD ± 0.0 ± 0.1 ± 0.1           

PTU  
(ROI 5) 

Mean 17.7 11.3 6.9 9.1 1.1 0.7 < LOD < LOD 
SD ± 0.3 ± 0.4 ± 0.1 ± 0.3 ± 0.1 ± 0.0     

ROI 6 
Mean 0.8 1.2 0.8 0.9 < LOD LOD < LOD < LOD 

SD ± 0.0 ± 0.0 ± 0.0 ± 0.0         

ROI 7 
Mean < LOD < LOD 0.8 < LOD 0.9 0.7 < LOD < LOD 

SD     ± 0.0   ± 0.1 ± 0.0     

Propineb-DIDT  
(ROI 8) 

Mean 12.0 11.3 5.9 9.1 1.0 0.7 < LOD < LOD 
SD ± 0.2 ± 0.5 ± 0.2 ± 0.4 ± 0.0       

ROI 9 
Mean 4.1 3.0 1.8 2.4 < LOD < LOD LOD < LOD 

SD ± 0.0 ± 0.1 ± 0.0 ± 0.1         

ROI 10 
Mean < LOD LOD < LOD < LOD 0.7 1.1 1.1 1.1 

SD         ± 0.1 ± 0.0 ± 0.0 ± 0.0 

ROI 11 
Mean < LOD LOD < LOD 0.8 1.0 0.9 0.8 0.8 

SD      ± 0.6 ± 0.7 ± 0.2 ± 0.0 ± 0.0 

ROI 12 
Mean < LOD LOD < LOD < LOD LOD < LOD < LOD < LOD 

SD                 

4-Methyl-imidazoline  
(ROI 13) 

Mean 7.9 4.6 4.1 3.5 2.6 1.5 < LOD < LOD 
SD ± 0.4 ± 0.3 ± 0.1 ± 0.1 ± 0.7 ± 0.2     

n.a.: not analyzed;  SD: standard deviation;  ROI #: region of interest set for analysis 
LOD = 0.6% of AR 
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Table 7.1.1.1- 10: Residues of 14C-Propineb in extract of soil と4cq゛ijn!( under aerobic 
conditions (expressed as % of AR; mean ± SD) 

Compound 
Mean DAT (Days after treatment) 

SD 0.06 0.21 1 3 7 14 28 42 

Propineb 
Mean 

Not measurable 
SD 

ROI 1 
Mean < LOD < LOD < LOD 0.8 < LOD < LOD < LOD < LOD 

SD       ± 0.0         

ROI 2 
Mean < LOD 0.9 < LOD 1.3 1.3 < LOD < LOD < LOD 

SD   ± 0.0   ± 0.0 ± 0.0       

PU  
(ROI 3) 

Mean 17.6 27.1 15.5 42.2 35.9 7.4 1.0 0.7 
SD ± 1.4 ± 0.7 ± 1.1 ± 0.3 ± 0.7 ± 0.3 ± 0.0 ± 0.0 

ROI 4 
Mean < LOD < LOD < LOD < LOD < LOD < LOD < LOD < LOD 

SD                 

PTU  
(ROI 5) 

Mean 29.5 17.4 26.1 1.3 1.1 1.8 0.9 < LOD 
SD ± 1.9 ± 0.0 ± 1.9 ± 0.1 ± 0.0 ± 0.0 ± 0.0   

ROI 6 
Mean 1.4 0.7 1.2 < LOD < LOD < LOD < LOD < LOD 

SD ± 0.0 ± 0.0 ± 0.1           

ROI 7 
Mean 1.2 2.3 1.1 2.1 < LOD < LOD < LOD < LOD 

SD ± 0.2 ± 0.1 ± 0.2 ± 0.1         

Propineb-DIDT  
(ROI 8) 

Mean 9.3 5.3 8.2 < LOD < LOD < LOD < LOD < LOD 
SD ± 1.4 ± 0.1 ± 1.3           

ROI 9 
Mean 1.6 1.2 1.4 < LOD < LOD < LOD < LOD < LOD 

SD ± 0.2 ± 0.1 ± 0.2           

ROI 10 
Mean < LOD < LOD < LOD < LOD < LOD < LOD < LOD < LOD 

SD                 

ROI 11 
Mean < LOD 1.1 1.2 0.8 1.9 4.4 1.2 0.9 

SD   ± 0.5 ± 1.0 ± 0.7 ± 0.2 ± 0.6 ± 0.1 ± 0.0 

ROI 12 
Mean < LOD 1.6 1.2 1.1 < LOD < LOD < LOD 0.7 

SD   ± 1.4 ± 0.0 ± 0.7       ± 0.1 

4-Methyl-imidazoline  
(ROI 13) 

Mean 6.2 3.2 3.1 1.9 2.8 < LOD < LOD < LOD 
SD ± 0.8 ± 0.0 ± 0.2 ± 0.4 ± 0.1       

n.a.: not analyzed;  SD: standard deviation;  ROI #: region of interest set for analysis 
LOD = 0.6% of AR 

 
 
B. Method Validation 

Due to its polymeric nature Propineb is practically insoluble in water and in organic solvents. Since 
the polymeric Propineb shows decomposition, i.e. if water is present, any observed solubility is caused 
by degradation but not by dilution. In consequence, the parent compound probineb cannot be analyzed 
itself. In case valid values of its content are to be determined it must be guaranteed that the entire 
Propineb polymer still present in a sample is degraded to products which are soluble and can be 
measured.  
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1. Verification of Sample Processing Method 

For the test item investigated in the current study a recovery, even shortly after the treatment of soils, 
cannot be given. Therefore, the overall mass balance and the distribution pattern of products received 
during the study (based on LSC and radio-TLC analysis data) are regarded as the important quality 
parameter for this study. Those results demonstrated that the sample processing method (see Figure 3) 
was gentle enough to recover quite short living degradates for a distinct period of time.  

Further, the method was adequate to destroy the total amount of polymeric Propineb still present in a 
soil sample at the respective sampling interval. However, since the primary degradates of polymeric 
Propineb are highly reactive species the quick formation of comparatively high portions of NER 
cannot be avoided in any natural soil environment containing water. 

2. Verification of Chromatographic Procedures 

A two-step radio-TLC method was used for data evaluation since experience was made that any 
concentration procedures (as needed prior to the use of radio-HPLC methods) did have an impact on 
the product pattern observed. A good selectivity and reproducibility demonstrated the suitability for 
separation and quantification of the major components of soil extracts. Representative TLC profiles 
showing the separation of degradation products can be found in Figure 4 to Figure 7 of the report. 

The TLC limit of quantification (LOQ) for a single peak in the combined organic extracts was < 1% of 
applied radioactivity (0.6% of AR, see Section 3.7.4.2 of report). 

Investigations were performed in order to confirm the results of the radio-TLC method with reversed 
phase radio-HPLC as second separation method. However, this was neither successful nor 
reproducible due to the need for concentrating the extract solutions. In principle, the metabolites itself 
could have been also analysed and verified by radio-HPLC, but for that a much higher concentration 
range of solutions and less content of matrix components would have been needed. 
 
C. Degradation of Test Item 

A synopsis on biotransformation of Propineb in aerobic soil is shown by Table 7.1.1.1- 1, and the 
results were included in the proposed pathway of degradation in soil (see Figure 7.1.1- 1).  

More detailed data (expressed as percent of applied radioactivity, mean ± SD) are summarized for soil 
Eä゛cz?- Ux) in Table 7.1.1.1- 3 and Table 7.1.1.1- 7, for soil a1どb?-6c in Table 7.1.1.1- 4 and 
Table 7.1.1.1- 8, soil Öoät§ce9Je! と・r in Table 7.1.1.1- 5 and Table 7.1.1.1- 9 and soil n:?oK/ö゛!` 
in Table 7.1.1.1- 6 and Table 7.1.1.1- 10.  

Volatiles, i.e. Mineralisation to 14CO2 

The maximum amount of carbon dioxide was 44.0, 46.5, 28.5, and 39.9% of AR at study end (DAT-
42) in soil AX, HF, HN and DD, respectively. Formation of volatile organic compounds (VOC) was 
insignificant as demonstrated by values of ≤ 0.1% of AR at all sampling intervals for all soils. 

Test Item and Degradation Products in Soil Extracts 

Until study termination (DAT-42) extractable residues decreased to 5.1, 3.8, 9.4 and 4.3 of AR in soils 
AX, HF, HN and DD, respectively. 
Degradation of Propineb was accompanied by the formation of four major degradation products with 
the following maximum amounts observed: PTU with 31.3% of AR in soil AX at DAT-0.06, PU with 
42.2% of AR in soil DD at DAT-3, Propineb-DIDT with 25.6% of AR in soil HF at DAT-0.06, and 4-
methyl-imidazoline with 11.7% AR in soil AX at DAT-0.06. The compound propylene diamine 
(PDA) could not clearly be co-chromatographed with zones ROI 11 or ROI 12, a very polar peak area 
of chromatograms; if at all present it accounted for max. 1.6% of AR in soil DD at DAT-0.21, only. 
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Non-Extractable Residues 

Non-extractable residues (NER) quickly increased in all soils, slightly declining until DAT-42 (end of 
study). In soil AX the NER increased to max. 50.5% of AR at DAT-28, slightly declining to 49.2% of 
AR until DAT-42. In soil HF the NER increased to max. 49.8% of AR at DAT-28, declining to 44.8% 
of AR until DAT-42. In soil HN the NER increased to 60.5% of AR until DAT-42. In soil DD the 
NER increased to 53.7% of AR until DAT-28, slightly declining to 51.5% of AR at the end of study. 

Kinetic Analysis of Data 

Propineb is very well degradable is soil, which is shown by the resulting data of study (i.e. compare 
Table 7.1.1.1- 3 to Table 7.1.1.1- 10). However, in order to describe its metabolic pathway, any 
destruction method necessary for measuring the total residues of polymeric [propane-1-14C]Propineb 
(e.g. by the CS2-method) could not be used for processing the treated soil samples. Therefore, since 
the starting point of the polymer degradation is not to be defined, this study cannot be kinetically 
evaluated with the usual tools for parent compound degradation, and DT50 and DT90 values cannot be 
given for the test item Propineb.  
Available Propineb DT50 data (also considering literature data) result in a range between <0.7 to 6 
days, highly depending on soil type, soil moisture and temperature. This range is well confirmed 
herein by comparatively high proportions of short living metabolites observed in the current study 
until day 3 in each soil (e.g. see for the findings of Propineb-DIDT and PTU). Obviously, this is 
caused by a fresh formation during the extraction procedure via destruction of Propineb polymer still 
present prior to sampling and extraction. Lateron, the majority of polymeric [propane-1-14C]Propineb 
has been degraded until sampling time, since Propineb-DIDT and PTU dissipated as fast as it is 
expected from their short DT50 in soil. Those DT50 in soil could be determined by metabolite 
degradation studies performed with the metabolites dosed as individual test items to soils (see later in 
section CA 7.1.2.1.2). 

Degradation Pathway 

Based on the results of current study, combined with findings from metabolite degradation studies 
described under section CA 7.1.2.1.2, the proposed pathway for the degradation of [propane-1-
14C]Propineb in soil under aerobic conditions presented by Figure 7.1.1- 1. Thereby, the following 
processes are involved: 

• Formation of Propineb-DIDT from Propineb 

• Formation of 4-methyl-imidazoline from Propineb or from Propineb-DIDT. Now, it is not any 
longer regarded as a terminal metabolite proposed in an earlier pathway of degradation. This 
proposal is confirmed by the fact, that 4-Methyl-imidazoline was never found in the route of 
degradation studies performed with PTU and PU. 

• Formation of PTU from Propineb or Propineb-DIDT  

• Formation of PU from PTU 

• Mineralization (14C-carbon dioxide formation) 

• Formation of non-extractable residues (14C-NER). 
 
 
IV. CONCLUSIONS 

Investigation of the route of degradation showed that Propineb is well degraded and mineralized in 
soils incubated under standardized aerobic laboratory conditions in the dark. The quite fast 
degradation leads to four major degradation products in soil with the maximum amounts shown in 
Table 7.1.1.1- 1, all of them found at rather early sampling intervals. Until study termination (DAT-
42) extractable residues decreased to less than 10% of AR in all soils. 14CO2 up to 46.5% of AR was 
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trapped until the end of study. Non-extractable residues (NER) quickly increased in all soils up to 
60.5% of AR, slightly declining until DAT-42. A quite similar behavior observed in the metabolite 
degradation studies indicates that the NER formed from the parent is a major part of its entire route of 
degradation in soil, thus NER formation is not caused by an inadequate extraction of parent from the 
soil matrix.  

Propineb and its residues will be well degraded in aerobic soils if kept under usual moist conditions. 
Formation of significant amounts of non-extractable residues and carbon dioxide indicates a 
participation in the natural carbon cycle of soil and the potential for a complete mineralization of 
Propineb. From this study it is concluded that Propineb and its residues have no potential for 
accumulation in the environment. The outcome is included in the summary of the degradation rates of 
Propineb and its major degradation products in soil in the laboratory given in section CA 7.1.1 and 
Figure 7.1.1- 1. 

Due to the fast degradation of Propineb and its metabolites observed under standardized laboratory 
conditions, no field dissipation or rotational crop studies are required. 

******** 

Further new degradation studies performed with respective radiolabelled degradation products in soils 
were listed and summarized under Section CA 7.1.2.1.2 (Aerobic degradation of metabolites, 
breakdown and reaction products). However, from their results on occurring degradates, valid 
information on the overall route of Propineb degradation in soil was received as well, and as such they 
were included in the proposed new route of degradation of Propineb in soil given in section CA 7.1.1 
and Figure 7.1.1- 1. 
 
 

CA 7.1.1.2  Anaerobic degradation 
The route of degradation of Propineb in soil under anaerobic conditions in the laboratory was 
evaluated during the Annex I inclusion (compare EU Monograph Annex B7). In conclusion the 
following was stated:  

The degradation of active substance in the saturated zone was not to be studied since Propineb is not 
expected to reach the saturated zone after its use according to good agricultural practices. 

Just the following study on the terminal and well water soluble metabolite PU is included in the 
Baseline Dossier (P-009496-01) which was regarded as relevant during the Annex I inclusion: 
 
 
Report: wRし y$,nü,, :*ütPJz-vä-a!Tz7y. ,W;1999;M-006247-01 
Title: Degradation of propylene urea (PU) in soil under anaerobic conditions 
Report No: FM771 
Document No: M-006247-01-1 
Guidelines: -/-, deviations not specified 
GLP/GEP: Yes 

 
 
Summary of study performed byぉv1gyd゛-Iョ-tョg /IW 1999: 
Under the experimental conditions used in this study PU disappeared slowly from the system with a 
DT50 of 334 days from the sediment and with one of 130 days from the aqueous phase. A total of three 
radioactive zones along with that of the starting compound PU (M02) were detected on the TLC 
plates. None of the individual radioactive zones accounted for more than 6% of the applied amount of 
radioactivity. One metabolite accounting for 2.3 and 0.3% in the samples from day 121 was identified 
as PDA (M04). 
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No additional studies are submitted within this Supplemental Dossier for the Propineb renewal of 
approval. A summary of the route of degradation of Propineb in soil is given in section CA 7.1.1 and 
Figure 7.1.1- 1. 
 
 

CA 7.1.1.3  Soil photolysis 
The route of degradation of Propineb under soil photolysis conditions in the laboratory was evaluated 
during the Annex I inclusion (compare EU Monograph Annex B7). In conclusion the following was 
stated:  

The degradation of Propineb under soil photolysis conditions in the laboratory is not of relevance due 
to its rapid degradation in the dark. Therefore, sunlight is not expected to be a relevant route of 
degradation for Propineb after its use according to good agricultural practices. 

Just the following study on the terminal metabolite PU is included in the Baseline Dossier which was 
regarded as relevant during the Annex I inclusion: 
 
 
Report: ダRÄ ,,0,_v$ t92/SJz).c!(L$c§xä W,;1999;M-006235-01 
Title: Photolysis of propylene urea (PU) on soil surfaces 
Report No: FM770 
Document No: M-006235-01-1 
Guidelines: -/-, deviation not specified 
GLP/GEP: Yes 

 
 
Summary of study performed by YvScxr.7,_0ョ?( :W. 1999: 
Under the experimental conditions used in this study (15 days of irradiation in a Suntest apparatus 
corresponded to a total calculated maximum photo-period of 24.7 days under the extreme F゜t0゜?v 
solar conditions; soil moisture was maintained at 40 % of the MWHC) the test item PU disappeared 
with DT50 value of 6 days, while the dark controls it was degraded with a DT50 of 12 days.  
During the test period of 15 days an amount equivalent to 13% of AR was mineralised to carbon 
dioxide in the irradiated samples. This proportion was similar with 11% in the case of the dark 
controls. The percentage of non-extracted radioactivity increased from 25% at the beginning and 
reached after 15 days 60 and 56% in the irradiated and dark control samples, respectively. The 
recovery of radioactivity of individual samples ranged from 90 to 107 %. 
Based on these results it is obvious that photodecomposition is of minor importance for the dissipation 
of PU (M02) on soil. 
 
 
No additional studies are submitted within this Supplemental Dossier for the Propineb renewal of 
approval. A summary of the route of degradation of Propineb in soil is given in section CA 7.1.1 and 
Figure 7.1.1- 1. 
 
 

CA 7.1.2  Rate of degradation in soil 
Propineb was degraded in soil under aerobic conditions in the laboratory (see section CA 7.1.1 
before); field dissipation studies were not performed and not required. The kinetic models and DT50 
values in soil of Propineb and its major degradation products used for modelling purpose and trigger 
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evaluation (best-fit) as well as the formation fractions in soil for major degradation products are 
summarized in sections CA 7.1.2.1 and CA 7.1.2.2. 

Modelling input values for the calculation of predicted environmental concentrations (PECs) of 
Propineb and its major degradation products in soil (PECsoil), groundwater (PECgw) and surface water 
(PECsw) were derived from studies and kinetic evaluations (acc. to FOCUS kinetics (2006) 1 
summarized in sections CA 7.1.1, CA 7.1.2 and CA 7.2, and are submitted within this Supplemental 
Dossier for the Propineb renewal of approval.  

Moisture normalization of degradation half-lives (DT50) in aerobic soil was performed for Propineb 
and degradation products Propineb-DIDT, PTU, PU and 4-Methyl-imidazoline, respectively, 
following the recommendations by FOCUS (2000).  

• Propineb degrades fast with DT50 values of 0.5 and 8.1 days.  
• The DT50 values for degradation product Propineb-DIDT were derived from the second, slow rate 

constant of double first order in parallel fits and account for 0.5 days (geometric mean).  
• PTU shows very fast degradation with a geometric mean value of 0.2 days. 
• The DT50 values for PU were derived from a number of relevant studies and the geometric mean 

value after normalization accounts for 5.6 days. 
• The degradation product 4-Methyl-imidazoline also shows very fast degradation in soil and its 

geometric mean value after normalization accounts for 2.2 days. 

The DT50 values and maximum occurrences in soil of Propineb and its major degradation products 
used as modelling input values for the calculation of PECsoil values are summarized in Table 7.1.2- 1 
(data taken from-I76ノd, Y!f ゜l;T,I_x tÄ! 2014). 
 
Table 7.1.2- 1:  DT50 values and max. occurrences in soil of Propineb and its major 

degradates used as modelling input values for calculation of PECSoil 

 

 
 

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

Environmental Fate Studies on Pesticides in EU Registration”, Report of the FOCUS Work Group on 
Degradation Kinetics, EC Document Reference Sanco/10058/2005 version 2.0, 434 pp. 

Modelling Input Parameter Endpoint Comment 
Propineb 
DT50 in soil [days] 8.1 laboratory, worst case 
Maximum occurrence in soil [%] 100 worst case 
Propineb-DIDT 
DT50 in soil [days] 0.0848 laboratory, worst case 
Maximum occurrence in soil [%] 25.8 laboratory, worst case 
PTU 
DT50 in soil [days] 3.7 laboratory, worst case 
Maximum occurrence in soil [%] 33.7 laboratory, worst case 
PU 
DT50 in soil [days] 46.5 laboratory, worst case 
Maximum occurrence in soil [%] 42.5 laboratory, worst case 
4-Methyl-imidazoline 
DT50 in soil [days] 2.8 laboratory, worst case 
Maximum occurrence in soil [%] 17.5 laboratory, worst case 
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The DT50 values and relevant degradation factions for Propineb-DIDT, PTU, PU and 4-Methyl-
imidazoline used as modelling input parameter for the calculation of PECgw values are summarized in 
Table 7.1.2- 2. The data were taken fromefF?vr, tF. iL/:c-?゜ ヶ,j 2014, which modelled all the related 
experimental data. 
 
Table 7.1.2- 2:  DT50 values and degradation fractions in soil of Propineb and its major degradates 
used as modelling input values for calculation of PECGW 

Modelling Input Parameter Endpoint Comment 
Propineb 
DT50 in soil [days] 0.5 The shorter of the normalised laboratory values 

is used to account for a fast formation of 
leaching the metabolites; this is regarded as 
worst case  

Maximum occurrence in soil [%] 100 worst case 
Propineb-DIDT 
DT50 in soil [days] 0.5 Laboratory, normalised, the second slow rate 

constant of the bi-phasic fits for the pathway 
description may be regarded as appropriate to 
conduct exposure assessments for groundwater 
leaching 

Degradation fraction from → to 
(FOCUS PEARL) 

0.214 PPB → DIDT Laboratory, average 

PTU 
DT50 in soil [days] 0.2 Laboratory, normalised, GEOmean 
Degradation fraction from → to 
(FOCUS PEARL) 

0.327 PPB → PTU 
0.232 DIDT → PTU Laboratory, average 

PU 
DT50 in soil [days] 5.7 Laboratory, normalised, GEOmean 
Degradation fraction from → to 
(FOCUS PEARL) 

0.88 PTU → PU Laboratory, average 

4-Methyl-imidazoline 
DT50 in soil [days] 2.2 Laboratory, normalised, GEOmean 
Degradation fraction from → to 
(FOCUS PEARL) 

0.106 PPB → 4-MI 
0.088 DIDT → 4-MI 

Laboratory, average 
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CA 7.1.2.1  Laboratory studies 
CA 7.1.2.1.1  Aerobic degradation of the active substance 

The rate of degradation of Propineb in soil under aerobic conditions in the laboratory was evaluated 
during the Annex I inclusion (compare EU Monograph Annex B7) and was accepted by the European 
Commission (SANCO/7474/VI/97, 2003). The following two studies included in the Baseline Dossier 
(P-009496-01) were regarded as relevant during the Annex I inclusion: 
 
 
Report: イBÖ x6,,,qョ tuくlcä(X0゜:. イ,;1976;M-102592-01 
Title: Mertabolism of propineb, zineb, proylenethiourea and ethylene thiourea in 

soil) 
Report No: RA-726/76 
Document No: M-102592-01-2 filed in Baseline Dossier under KCA 7.1.1.1 
Guidelines: Studies conducted in accordance with BBA guideline no. 36, deviations not 

specified 
GLP/GEP: No 

 
 
Report: XÖR yd,*x,7,, :・jy+Jlzuz`. D,;1996;M-102675-02; Amended: 1996-12-19 
Title: Propineb - fate and behaviour in soil 
Report No: A&M 033/94 
Document No: M-102675-02-1 
Guidelines: -/-, deviations not specified 
GLP/GEP: Yes 

 
 
 
In the study by Qäc!hk,i .カ. 1976  the degradation of Propineb was investigated in two soils by a 
colourimetric and method, which was regarded best practice that time. The method used is not 
Propineb specific and, therefore, does not quantify the Propineb polymere itself but fragments 
immediately formed in soil. The results were summarized by a short notice, only, and the description 
of the soils was different from current standards; only the content of the organic carbon (2.58 and 
0.57% for standard soil 1 and standard soil 2, respectively) and the pH value (6.8 and 5.5, 
respectively) were reported. The soils were incubated in dark in at a temperature of 20°C. Soils were 
incubated at approximately 11% gravimetric water content.  
In general the recovery rate was just 54.2 and 66.7%, and the dissipiation was fast (see 
Table 7.1.2.1.1- 1). The half-lives for the residues were estimated to be about 0.5 days (standard soil 
1) and about 9 days (standard soil 2).  
 
Table 7.1.2.1.1- 1:  Degradation of Propineb (% of applied determined with non-specific 

colourimetric method, by aOni`ye, .H. 1976) 

 Soil 
DAT (days) 

0 1 2 4 8 15 22 
Standard soil 1 100 24.3 5.0 n.m. n.m. n.m. n.m. 
Standard soil 2 100 94.5 n.m 65.3 52.8 37.1 5.0 

 
It is known from other experiments that Propineb as polymere is not stable and decomposes in case of 
contact to water or soil immediately. This was well confirmed in the above EU listed study by P/6 -
,saa A,. 1996, and the new study by;kxtャn.(!Idg5 Zfi ctpaJx f_: 2014. However, both studies were 
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designed as route of degradation studies, thus not adequate to derive degradation kinetics for the 
parent compound Propineb. Altogether, available Propineb DT50 data (also considering literature data) 
result in a range between <0.7 to 8 days, highly depending on soil type, soil moisture and temperature. 
This range is well confirmed by comparatively high proportions of short living metabolites observed 
in the study by Bfühl:k(0vョif pII Lk9tzk Iut 2014, until day 3 in each soil (compare Table 7.1.1.1- 3 
to Table 7.1.1.1- 10). Obviously, this is caused by a fresh formation during the extraction procedure 
via destruction of Propineb polymer still present prior to sampling and extraction. Lateron, the 
majority of polymeric [propane-1-14C]Propineb has been degraded until sampling time, since 
Propineb-DIDT and PTU dissipated as fast as it is expected from their short DT50 in soil. 

No additional “rate of degradation study for the active substance” is submitted within this 
Supplemental Dossier for the Propineb renewal of approval.  

However, updated kinetic evaluations of the degradation behaviour of Propineb in soil under aerobic 
conditions in the dark in the laboratory have been performed according to FOCUS kinetics (2006) 1 to 
derive kinetic parameters suitable for modelling purpose and environmental risk assessment (see 
Z*o!e)! ,ぃf 3j8゛7!t) .ヶI  2014, below, and cIcP5(, lF. 2l)jLläz ぉ.t 2014,  thereafter). The listed 
study by s,゛(Pize N.. 1996 and the new study byKqläx/,l゜5`z; E/. Jx*c゛, .Zl 2014, are route of 
degradation studies. Therfore, degradation half-lives to be used in exposure calculations cannot be 
derived from that. 
A summary of the degradation rates of Propineb and its major degradation products in soil in the 
laboratory is given in Table 7.1.2- 1 and Table 7.1.2- 2. 
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Report: BヌÄ ,9,b,o,vp ib/pP?!!a7. <.j Lta:qtI?. ゕ,;2014;M-486677-01 
Title: Kinetic evaluation of aerobic degradation of propineb and its degradation 

products in aerobic soil according to Focus Kinetics 
Report No: EnSa-14-0472 
Document No: M-486677-01-1 
Guidelines: FOCUS (2011): Generic guidance for estimating persistence and degradation 

kinetics from environmental fate studies on pesticides in EU registration. 
Version 1.0, 23 November 2011 

GLP/GEP: No 
 

 

EXECUTIVE SUMMARY 

A kinetics evaluation of the relevant aerobic soil degradation studies with the fungicide Propineb and 
its degradation products in soil Propineb-DIDT, PTU, PU, and 4-Methyl-imidazoline has been 
conducted according to FOCUS kinetics guidance (FOCUS, 2011) using the computer program 
KinGUI2. The modelling endpoints of Propineb and its soil degradation products can be used in 
environmental exposure assessments. The DT50 values obtained for Propineb from と*2ac/I (1976) are 
summarized in the following table. Propineb degrades fast with DT50 values of 0.5 and 8.1 days. 
 
Table 7.1.2.1.1- 2:  Summary of DT50 values for Propineb 

Soil Kinetic 
model 

Chi2 
error-% 

DT50 

[days] 
Standard soil 1 SFO 0.9635 0.5 
Standard soil 2 SFO 8.474 8.1 

 
The formation fractions of the three primary degradation products in soil Propineb-DIDT, PTU, and 4-
Methyl-imidazoline were derived by means of proportional calculation from data presented 1jx゛
jrat;1h・,Ä? L.j Jöaョb, .T/ 2014, taking into account the substantial formation of non-extractable 
residues. The respective formation fractions were derived by a simple approach using the maximum 
occurrence of the individual compound proportional to the sum of all primary degradation products 
(i.e. Propineb-DIDT, PTU and 4-Methyl-imidazoline) including the NER at the first sampling point. 
The results are summarized in following Table 7.1.2.1.1- 3. It shows that a substantial amount of 
Propineb is converted to the primary degradation products accounting for a mass fraction of 0.214, 
0.327, and 0.106, for Propineb-DIDT, PTU, and 4-Methyl-imidazoline, respectively. 
 
Table 7.1.2.1.1- 3:  Formation fractions of Propineb-DIDT, PTU, and 4-Methyl-imidazoline (4-

MI) in aerobic soil 

Soil Formation fraction 
Propineb-DIDT [-] 

Formation fraction 
PTU [-] 

Formation fraction 
4-MI [-] 

ece*cEI wü` AXXa 0.273 0.366 0.137 
Naü?8*är にc Ä・Jc・
6?§ 0.308 0.327 0.107 

AzoJ?ä゛zIp: U(2 0.152 0.224 0.099 
5IU:jä57゛I II 0.123 0.391 0.082 

Average value 0.214 0.327 0.106 
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Report: RXじ ,,,9・7,2・ l9:üyc!.>a( +,t izlTt`a4. ,ゕ;2014;M-487355-01 
Title: Normalization of degradation half-lives in aerobic soil according to FOCUS 
Report No: EnSa-14-0582 
Document No: M-487355-01-1 
Guidelines: FOCUS (2011): Generic guidance for estimating persistence and degradation 

kinetics from environmental fate studies on pesticides in EU registration. 
Version 1.0, 23 November 2011 

GLP/GEP: No 
 
 
EXECUTIVE SUMMARY 

Moisture normalization of degradation half-lives (DT50) in aerobic soil was performed for Propineb 
and degradation products Propineb-DIDT, PTU, PU, and 4-Methyl-imidazoline, respectively, 
following the recommendations by FOCUS (2000).  
Propineb degrades fast with DT50 values of 0.5 and 8.1 days. For data on other the degradation 
products see respective section CA 7.1.2.1.2 later. 

 
**************** 

 
The following study was not yet submitted within the EU, since it was not performed with EU soils, 
however, it was submitted in Brazil and contains supportive information well confirming the data 
presented in earlier Table 7.1.2.1.1- 2. 

 

Report: Bじw ,,x,pu8ö, d9tl*ä l4Fje. F, ,ね ;1999;M-023167-01 
Title: Soil biodegradability of Antracol Tecnico 
Report No: M10214 
Document No: M-023167-01-1 
Guidelines: Institute Brasileiro do Meio Ambiente e dos Recursos Naturals Renovaveis – 

IBAMA. Portaria Normativa no. 84, of October 15 , 1996 
GLP/GEP: Yes 

 

 
EXECUTIVE SUMMARY 
This study was conducted to determine the biodegradability of ANTRACOL TECNICO (Propineb) 
when applied to LE (Typic Hapludox), LR (Rhodic Hapludox) and GH (Cumulic Humaquept) soils. 
This assay was carried out in Bartha biometric flasks containing 100 g of soil. Two concentrations of the 
active ingredient were added, in four replicates, resulting in concentrations of 1.0 and 10.0 µg/g of soil. 
The biometric flasks were incubated at 24±2°C in dark room for 28 days. Propineb was analyzed with 
the CS2-method, which determines Propineb itself as well as its metabolites which are transformed to 
CS2 (CS2-residue). Every week, the soil was sampled and the CS2-residue was analyzed.  
According to the results, for the concentrations 1.0 and 10.0 µg/g, the extracted CS2-residues after 28 
days were 41.0 and 56.3% for GH soil, and less than 10% for LR and LE soils. The DT50 for the CS2-
residue was 3.3 days for LE soil, 9.4 days for LR soil, and 27.8 days for GH soil. It means that the DT50 
of Propineb itself is much shorter than the DT50 of the total CS2-residue. 

The resulting data from these Brazilian soils were not included into the data set used for further EU risk 
assessment since the influence of taking acetone as solvent medium for stock solution and as solvent for 
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the treatment of soils is highly uncertain. As mentioned earlier just taking water suspensions of Propineb 
can actually simulate the behavior after treatmnent of soil under normal use conditions. 

 
The following study was found in the public literature. It was not performed with EU soils, however, 
contains supportive information well confirming the data presented in earlier Table 7.1.2.1.1- 2.  

 

Report: GBw ,く*3ü,1,, i゜oi$äÜ8t. G,: höz.+? ゕ,;2005;M-455833-01 
Title: Persistence of mancozeb and propineb in soil as affected by moisture regimes 
Report No: M-455833-01-1 
Document No: M-455833-01-1 
Guidelines: -/- 
GLP/GEP: No 

 
EXECUTIVE SUMMARY 
The effect of moisture level on the persistence of Mancozeb and Propineb in sandy clay soil was 
studied over a period of 60 days. As the purpose of this review was to identify information on the 
active substance Propineb, the details in the study related to Mancozeb are not discussed further. The 
authors did not state any specific guidelines that were followed. Soil moisture levels were maintained 
at 20, 50 and 80% of field capacity. However, the incubation conditions of soil samples were not 
stated in adequate detail. 

Residues of propineb dissipated according to first order kinetics with a half-life of 6.5 to 7.3 days. The 
rate of degradation increased with increasing moisture content (DT50 values of 7.3 and 6.5 days at 20 
and 80% field capacity moisture, respectively). 
 
I. MATERIAL AND METHODS 
Details of material and methods used are provided below: 
1. Test material  

Test item: Propineb 70 WP. 

Active substance(s): Propineb (no CAS no or IUPAC name or any other 
identifiers specified). 

Chemical state and description: No details specified. 
Source of test item: No details specified. 
Batch number: No details specified. 
Purity: No details specified. 
Storage conditions: No details specified. 
Water solubility: No details specified. 

2. Soil: 1 soil: 

Name / Classification BäbI:n soil. 

Source, sampling date and storage 
conditions 

Soil was collected from a cultivated field of C66(zj area 
with no history of pesticide use.  Soil was air dried and 
sieved (2 mm) prior to use.  No storage details provided. 

Soil type: Sandy clay. 
Particle size: No details specified. 
pH: 7.9 

Organic carbon content: 0.28% (calculated from the quoted organic matter content of 
0.48% by division with 0.1724). 
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Other specifications: Moisture content (%) at field capacity:  26.9% 
Cation exchange capacity (no units specified):  14.28 

 

3. Soil application  

Propineb 70 WP (27.14 mg) was dissolved in water (108 ml) and added to soil (2 kg). The resulting 
application level was equivalent to 5 µg/g CS2 (carbon disulfide) and a moisture content of 20% field 
capacity.  The bulk soil sample was divided into 20 g sub-samples which were stored in 50 ml beakers. 

4. Sampling 

Sampling technique: Separate whole samples of 20 g soil taken at each sampling 
interval.   

Sampling frequency: 0, 5, 10, 15, 20, 25, 30, 40, 50, 60 days. 

Number of samples per site/soil type: Triplicate samples were taken for each treatment type (i.e. 
moisture level). 

Storage of samples: 
Soil samples (20 g) were added to incubation vessels (50 ml) 
and following treatment were incubated. Soils were stored at 
either 20, 50 or 80% field capacity moisture. 

Other information: Lost moisture was replaced every day by addition of water 
(by weight).  

5. Measurements 

Temperature No details specified. 
Soil moisture 20, 50 or 80 % field capacity. 
pH: No details specified (on how measurements performed). 
Organic carbon: No details specified (on how measurements performed). 

6. Chemical analysis 

Guideline/protocol: Keppel 19692, 19713. 

Method: 
The test substance was converted to carbon disulphide, 
trapped and quantified according to the standard method of 
Keppel (1969, 1971).  

Pre-treatment of samples: Not required. 
Conduction: Not required. 

Reference item: 
The absorbance of the prepared sample versus a blank 
solution made up of 15 ml colour reagent and 10 ml ethanol 
was measured at 435 nm on spectrophotometer. 

Recovery: No details specified. 

Limit of detection: The limit of detection was quoted as 0.1 µg/g of carbon 
disulphide in soil. 

Limit of quantification: No details specified. 
 

 
2 Keppel, GE. 1969. Modification of carbon disulphide evolution method for dithiocarbamate residues. J AOAC 52(1):162-
167. 
3 Keppel, GE. 1971. Collaboration study of the determination of dithiocarbamate residues by a modified carbon disulphide 
evolution method for dithiocarbamate residues.  J AOAC 54(3):528-532. 
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II RESULTS  

1. Validity criteria: Not stated. 

2. Analytical findings:  

The analysis of the residue levels determined in the soil samples is presented in Table 7.1.2.1.1- 4. 

Table 7.1.2.1.1- 4:  Effect of soil moisture content on the dissipation of propineb 

Days after treatment  
Recovered residue (µg/g) as CS2 

Moisture  
20% of field capacity 

Moisture  
50% of field capacity 

Moisture  
80% of field capacity 

0 4.62 4.66 4.72 
5 3.44 (25.5) 3.04 (34.8) 2.86 (39.4) 
10 2.35 (49.1) 2.16 (53.7) 1.92 (59.3) 
15 1.73 (62.6) 1.38 (70.4) 1.02 (78.4) 
20 0.84 (81.8) 0.88 (81.1) 0.75 (84.1) 
25 0.51 (89.0) 0.30 (93.6) 0.28 (94.1) 
30 0.27 (94.2) BDL BDL 
Half-life (days) 7.3 6.8 6.5 

Residue levels are a mean of triplicate samples. Parentheses denotes % dissipation. BDL: below detectable limit (<0.1 µg/g 
as CS2). 

 
Initial residues were 4.62, 4.66 and 4.72 µg/g (expressed as CS2) in soils maintained at 20, 50 and 80% 
of field capacity, respectively. Detectable residues persisted for 25 to 30 days. 
 
3. Degradation kinetics: 

The degradation of propineb followed first order kinetics with half-lives ranging from 6.5 to 7.3 days. 
 
III CONCLUSIONS 

The degradation of propineb in soil followed first order kinetics. The half-lives determined were 7.3, 
6.8 and 6.3 days in soils maintained at 20, 50 and 80% of field capacity, respectively. The rate of 
degradation increased with increasing moisture content (DT50 values of 7.3 and 6.5 days at 20 and 
80% field capacity moisture, respectively). 
 
This study, not performed with EU soils and running at a non-defined temperature, contains supportive 
information since the general study design is comparable to that normally expected. However, it is not 
used for deriving EU endpoints since reporting details are somewhat lacking and reliability (i.e. 
suitable for inclusion in risk assessment) cannot be clearly demonstrated.  
In general, valuable information about the non-persistency of Propineb in soil can be drawn; a 
reasonable range of DT50 of approx. one week can be given for Propineb, very well confirming the 
data presented in Table 7.1.2.1.1- 2, earlier. 
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Report: イKR 4,,q,7k,_ 49:/G9l.・z Q,j öc=ä0. ゕ,;2005;M-459460-01 
Title: Persistence of mancozeb and propineb in different soils. 
Report No: M-459460-01-1 
Document No: M-459460-01-1 
Guidelines: not applicable 
GLP/GEP: No 

 
 
EXECUTIVE SUMMARY 
The persistence of mancozeb and propineb in 4 varying soil types was studied over a period of 60 days 
at 100% field capacity moisture level. As the purpose of this review was to identify information on the 
active substance propineb, the details in the study related to mancozeb are not discussed further. The 
authors did not state any specific guidelines that were followed. Residues of propineb dissipated 
according to first order kinetics with a half-life of 5.9 to 6.3 days. However, the incubation conditions 
of soil samples were not stated in adequate detail. 
 
I. MATERIAL AND METHODS 
Details of material and methods used are provided below: 
1. Test material  

Test item: Propineb 70 WP. 
Active substance(s): Propineb (no CAS no or IUPAC name or any other 

identifiers specified). 
Chemical state and description: No details specified. 
Source of test item: No details specified. 
Batch number: No details specified. 
Purity: No details specified. 
Storage conditions: No details specified. 
Water solubility: No details specified. 

2. Soil: For data see table below. 

Name / Classification 4 soils: Np!?z?hö91 (clay), B1äof/ (sandy clay), ・n(C?z/ha 
(Loamy sand), ぃäpj`äuän (sandy loam). 

Source, sampling date and storage 
conditions 

Soil samples were collected from the places listed in table 
below.  
Soil samples were ground in order to break the clods 
without any damage to the physical, chemical and biological 
characteristics and moisten to field capacity to encourage 
growth of unwanted plants which were removed.  Soils were 
air dried and sieved (2 mm) prior to use. 
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Table 7.1.2.1.1- 5:  Properties of different types of soil used for persistence studies 

Soil 
no. Soil type Place Soil 

pH 
Sand 
(%) 

Silt 
(%) 

Clay 
(%) 

Organic 
matter 

(%) 
CEC 

Field 
capacity 

(%) 

1 Clay 
(Inceptisol) §febchと0dä 7.6 26 29 45 0.26 15.58 38.5 

2 Sandy clay 
(Inceptisol) Bz*!yl 7.9 59 11 30 0.48 14.28 26.9 

3 Loamy sand 
(Afisol) 6Rzdz/*`ä 8.2 86 9 5 0.25 10.72 9.2 

4 
Sandy 

loamsand 
(Afisol) 

2äfzRäxjb 8.6 66 24 10 0.51 11.54 12.4 

3. Soil application  

Propineb 70 WP (27.14 mg) was dissolved in water (108 ml) and added to soil (2 kg). The resulting 
application level was equivalent to 5 µg/g CS2 and a moisture content of 20% field capacity. The bulk 
soil sample was divided into 20 g sub-samples which were stored in 50 ml beakers.. 

4. Sampling 

Sampling technique: Separate whole samples of 20 g soil taken at each sampling 
interval. 

Sampling frequency: 0, 5, 10, 15, 20, 25, 30, 40, 50, 60 days. 
Number of samples per site/soil type: Triplicate samples were taken for each soil type. 
Storage of samples: Soil samples (20 g) were added to incubation vessels (50 ml) 

and following treatment were incubated. Soils were 
incubated at field capacity moisture by addition of water 
(13.5 ml). 

Other information: Lost moisture was replaced every day by addition of water 
(by weight).  

5. Measurements 

Temperature No details specified. 
Soil moisture 100 % field capacity. 
pH: No details specified (on how measurements performed). 
Organic carbon: No details specified (on how measurements performed). 

6. Chemical analysis 

Guideline/protocol: Keppel, 19714. 
Method: The test substance was converted to carbon disulfide, 

trapped and quantified according to the standard method of 
Keppel (1971).  

Pre-treatment of samples: Not required. 
Conduction: Not required. 
Reference item: The absorbance of the prepared sample transferred to 25 mL 

volumetric flask and made up to volume with ethanol was 
measured at 435 nm. 

 
4 Keppel, GE. 1971. Collaboration study of the determination of dithiocarbamate residues by a modified carbon disulphide 
evolution method for dithiocarbamate residues.  J AOAC 54(3):528-532. 
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Recovery: No independent methodology recovery samples mentioned. 
Mass balance from the soil samples was not monitored. 

Limit of detection: The limit of detection was quoted as 0.1 µg/g of carbon 
disulfide in soil. 

Limit of quantification: No details specified. 
 
 
II RESULTS  

1. Validity criteria: Not stated. 

2. Analytical findings:  

The analysis of the residue levels determined in the soil samples is presented in Table 7.1.2.1.1- 6. 

Initial residues were 4.84, 4.88, 4.80 and 4.86 µg/g (expressed as CS2), average 4.8 µg/g in soils 
maintained at 100% of field capacity (97% of nominal). Detectable residues persisted for 30 days. 
 
Table 7.1.2.1.1- 6:  Persistence of Propineb residues in different types of soil 

Sampling interval 
(days) 

Recovered residues as CS2 in µg/g soil 
Clay Sandy clay Loamy sand Sandy loam 

0 4.84 4.88 4.80 4.86 
5 2.56 2.40 2.44 2.38 
10 2.02 1.82 1.76 1.74 
15 1.24 1.16 1.12 1.10 
20 0.86 0.69 0.66 0.62 
25 0.38 0.35 0.32 0.28 
30 0.14 0.14 0.13 0.12 
40 BDL BDL BDL BDL 
50 - - - - 
60 - - - - 

BDL: below detectable limit (<0.1 µg/g as CS2). 
 
3. Degradation kinetics: 

Residues of Propineb persisted beyond 30 days (around 79 to 97.5% dissipation was recorded after 
30 days). The dissipation of propineb in different soils followed first order kinetics with half-live 
values varying from 5.9 to 6.3 days (incubated at 100% field capacity moisture).  
 
III CONCLUSIONS 

The degradation of Propineb in different soil followed first order kinetics. The half-lives determined 
were in a range of 5.9 to 6.3 days in soils maintained at 100% of field capacity. 
 
This study, not performed with EU soils and running at a non-defined temperature, contains supportive 
information since the general study design is comparable to that normally expected. However, it is not 
used for deriving EU endpoints since reporting details are somewhat lacking and reliability (i.e. 
suitable for inclusion in risk assessment) cannot be clearly demonstrated.  
In general, valuable information about the non-persistency of Propineb in soil can be drawn; a 
reasonable range of DT50 of approx. 6 days can be given for Propineb, very well confirming the data 
presented in Table 7.1.2.1.1- 2, earlier. 
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Report: フDN ョ3..1$.d. i4j,ähä/4joフf)it .フl I?s1,?4< .V フ.t ゜3cイzえa?07lptI, E, 
,Ö;2012;M-459499-01 

Title: Persistence and degradation of propineb in different soils and moisture 
regimes. 

Report No: M-459499-01-1 
Document No: M-459499-01-1 
Guidelines: -/- 
GLP/GEP: No 

 
EXECUTIVE SUMMARY 
A study was undertaken under laboratory conditions to determine the persistence and degradation of 
propineb residues in two soils (zみck6§ and Fにvä゛:・) following application at two different 
treatment rates (10 and 25 µg/g) and at two different moisture regimes (field capacity and 
submergence). The authors did not state any specific guidelines that were followed. Persistence of 
propineb was slightly increased with a higher rate of application and residues persisted more in *?P5:
ダn soil than みc767? soil irrespective of application rate. The propineb residues persisted up to 21 to 
60 days and 30 to 60 days at field capacity moisture and submergence, respectively. The half-life of 
propineb ranged from 5.3 to 7.3 days under both moisture and application rates in zk§eれ7 soil 
whereas in 7えqzFj2 soil it ranged from 6.0 to 13.0 days. The degradation half-life of propineb 
residues was quicker under field capacity moisture than under submergence. However, the incubation 
conditions of soil samples were not stated in adequate detail. 
 
I. MATERIAL AND METHODS 
Details of material and methods used are provided below: 
1. Test material  

Test item: Technical grade propineb (non radiolabelled) 

Active substance(s): Propineb (no CAS no or IUPAC name or any other 
identifiers specified) 

Chemical state and description: No details specified 
Source of test item: Bayer India Ltd. 
Batch number: No details specified 
Purity: 82.1% 
Storage conditions: No details specified 
Water solubility: No details specified 

2. Soil: For data see table below. 
Name / Classification 2 soils: れc1゜5e and 7/7qPけc soil 
Source, sampling date and storage 
conditions 

Surface soil samples were collected from top 15 cm depth 
from areas with no history of propineb application. Soil 
samples were air dried, ground using a mortar and sieved 
(2 mm). The soil was moistened to field capacity for 8 to 10 
days before use to bring to uniformity and unwanted weed 
seedlings were removed. No further details specified.   

Soil type: れe$exü: Sandy clay loam.  F_5?゜:グ: sandy loam 
Particle size: äqれg4z: Sand 53.6%, silt 16.1%, clay 30.3%.  Py5:぀2z: 

Sand 76.8%, silt 8.2%, clay 15.0% 
pH: (1:2.5) れ?q゛c・: 8.1. F5lつguc: 6.4 
Organic carbon content: 6öれ?6c: 9.6 g/kg. xtグnFü?: 6.4 g/kg 
Other specifications: Moisture content (%) at field capacity:  れ・eäp2: 36.5%.  

bP2tダ$ä: 25.0% 
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Cation exchange capacity (cmol/kg soil):  4ozれc7: 22.3  :
ダF゛y3?: 8.8 

 
3. Study design and methods 

Soil application  

 

Technical grade propineb was added to individual soil 
samples at an application rate of either 10 or 25 µg/g. After 
mixing thoroughly, the soils were made up to either field 
capacity moisture or submerged under a 2 cm layer of water.  

Sampling  

Sampling technique: Separate whole samples of 50 g soil taken at each sampling 
interval.   

Sampling frequency: 0, 3, 7, 14, 21, 30, 60, 90 days. 
Number of samples per site/soil type: Two samples were taken for each treatment type. 
Storage of samples: Soil samples were added to incubation vessels (300 ml) and 

following treatment were incubated (temperature, whether 
soil samples were open or enclosed or whether they were 
exposed to light was not specified). Soils were either stored 
at field capacity moisture or submerged by 2 cm water layer. 

Other information: Lost moisture was replaced every day by addition of de-
ionised water. 

Measurements   
Temperature No details specified 
Soil moisture Soil samples were maintained at field capacity or submerged 

under 2 cm water layer 
pH: No details specified (on how measurements performed) 
Organic carbon: No details specified (on how measurements performed) 
Other measurements/observations: Recovery samples: To determine the recovery of propineb 

from the soil, separate soil samples (50 g) treated with 50 
and 1250 µg propineb (equivalent to 1 and 25 µg/g) were 
analysed immediately after treatment (1 hr).  

Chemical analysis  
Guideline/protocol: Keppel 19695, 19716 
Method: The test substance was converted to carbon disulfide, 

trapped and quantified according to the standard method of 
Keppel (1969, 1971).  

Pre-treatment of samples: Not required 
Conduction: Not required 
Reference item: A calibration line of absorbance versus concentration of 

carbon disulphide was prepared using the methodology of 
Keppel2 and Weeren and Brennecke7.  

Recovery: No independent methodology recovery samples mentioned. 
Mass balance from the soil samples was not monitored. 

Limit of detection: The limit of detection of carbon disulphide in soil was found 
to be 0.1 µg/g which is equivalent to 0.19 µg/g of propineb. 

Limit of quantification: No details specified 
 

5 Keppel, GE. 1969. Modification of carbon disulphide evolution method for dithiocarbamate residues. J AOAC 52:162-167. 
6 Keppel, GE. 1971. Collaboration study of the determination of dithiocarbamate residues by a modified carbon disulphide 
evolution method for dithiocarbamate residues.  J AOAC 54:528-532. 
7 Weeren, GD and Brennecke, R. 1996. Method for the determination of propineb residues in sample materials of plant and 
animal origin. Pflanzenschutz Nachrihten Bayer Eng Edn, 49:239-290. 
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II RESULTS  

1. Validity criteria: Not stated. 
 
2. Recovery information: 
The analysis of the soil samples treated for recovery determination showed recovery was 85.5 to 
89.1%.  
 
3. Analytical findings: 
The analysis of the residue levels determined in the soil samples is presented in Table 7.1.2.1.1- 7 and 
Table 7.1.2.1.1- 8 for the ゜äみz゛v and 6lF゘2bä soils, respectively. 
 
Table 7.1.2.1.1- 7:  Persistence of Propineb in れ゛cz3・ soil as influenced by application rate 

and moisture 

Time interval (days) 

Propineb residue (µg/g) at different intervals 
Field capacity Submergence 

Treated at 
10 µg/g 

Treated at 
25 µg/g 

Field capacity 
10 µg/g 

Submergence 
25 µg/g 

0 8.11 20.74 8.03 20.66 
3 8.02 (1.1) 20.55 (0.9) 7.91 (1.5) 20.52 (0.7) 
7 3.01 (62.9) 9.58 (53.8) 3.71 (53.7) 10.42 (49.6) 
14 2.19 (73.0) 6.85 (67.0) 2.69 (66.4) 8.26 (60.0) 
21 0.94 (88.4) 3.78 (81.8) 0.98 (87.7) 4.49 (78.3) 
30 n.d. 0.35 (98.3) 0.46 (94.3) 1.24 (94.0) 
60 n.d. n.d. n.d. n.d. 
90 n.d. n.d. n.d. n.d. 

n.d.: not detectable. 
 
Table 7.1.2.1.1- 8:  Persistence of Propineb in in txF4だuz soil as influenced by application rate 

and moisture 

Time interval (days) 

Propineb residue (µg/g) at different intervals 
Field capacity Submergence 

Treated at 
10 µg/g 

Treated at 
25 µg/g 

Field capacity 
10 µg/g 

Submergence 
25 µg/g 

0 8.26 21.80 8.23 21.71 
3 8.18 (0.9) 21.74 (0.3) 8.18 (0.6) 21.64 (0.3) 
7 4.13 (50.0) 12.97 (40.5) 4.82 (41.4) 13.38 (38.4) 
14 2.91 (64.8) 8.42 (61.4) 3.13 (61.9) 10.50 (51.7) 
21 1.81 (78.1) 6.23 (71.4) 2.16 (73.7) 7.78 (64.2) 
30 0.23 (97.3) 0.93 (95.7) 0.68 (91.8) 2.02 (90.7) 
60 n.d. 0.42 (98.1) n.d. 1.19 (94.5) 
90 n.d. n.d. n.d. n.d. 

n.d.: not detectable. 
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Initial levels determined in samples treated at a nominal levels of 10 and 25 µg/g ranged from 8.03 to 
8.26 µg/g (average 8.16 µg/g, 82% nominal) and 8.03 to 8.26 µg/g (average 21.23 µg/g, 85% 
nominal).  Generally, propineb was more quickly degraded at lower treatment rates (except for the れ
e7e3d soil incubated at field capacity) and at field capacity moisture level rather than under 
submergence. Residue levels were detectable up to 21-60 at field capacity moisture and 30-60 under 
submergence.  The paper proposed that the lower persistence of propineb in みä5ü9e soil compared to 
けq0Fxje soil maybe be due to higher soil pH (8.1 vs 6.4), however the paper also acknowledged that 
the lower persistence could also be due to the higher organic matter and/or clay content.   
The paper made comparison to a previous paper on the degradation rate of propineb in soil (i.e. 2zN9i 
and Fez§q, 20058) and to other papers related to the degradation of mancozeb in soil. 
 
4. Degradation kinetics: 
The determination coefficient (R2) values were more than 0.814 and this was taken by the authors to 
indicate that degradation followed first order kinetics. Overall half lives ranged from 5.3 to 9.6 days at 
field capacity moisture level and 6.7 to 13.0 days under submergence. The rate constants (kdeg) were 
higher at lower dose of application (10 µg/g) when compared to higher rate of application (25 µg/g) in 
both soils except in the treatment receiving 25 µg/g propineb at field capacity in みc31cö soil. The 
authors concluded that, in general, Propineb was found to follow two different phases of degradation 
in all the treatments. The first phase of degradation was up to seven days of incubation and the second 
phase seven days onwards. Degradation over the 1st phase (0-7 days) was quicker than over the 2nd 
phase (7-60 days) with half lives in the range 4.0 to 7.2 days and 5.7 to 10.7 days, respectively at field 
capacity moisture level and 4.8 to 7.6 days and 5.8 to 14.9 days, respectively under submergence. The 
half-lives of the degradation of Propineb were longer under submergence (6.7-13.0 days) compared to 
field capacity moisture (5.3-9.6 days) at all application rates. 
 
CONCLUSIONS 
The degradation of Propineb in soil follows an overall first order degradation rate of 5.3 to 9.6 days at 
field capacity moisture level and 6.7 to 13.0 days under submergence. 
 
This study, not performed with EU soils and running at a non-defined temperature, contains supportive 
information since the general study design is comparable to that normally expected. However, it is not 
used for deriving EU endpoints since reporting details are somewhat lacking and reliability (i.e. 
suitable for inclusion in risk assessment) cannot be clearly demonstrated.  
In general, valuable information about the non-persistency of Propineb in soil can be drawn; a 
reasonable DT50 of approx. 1 week for soil at FC and max 13 days under submerged conditions can be 
given for Propineb, very well confirming the data presented in Table 7.1.2.1.1- 2, earlier. 
 
 
 
 

 

 
8 レ4i?v A.K., =c9h? B.N. 2005.  Persistence of mancozeb and propineb in different soils. Pestic Res J 17 : 94-
96. 
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CA 7.1.2.1.2  Aerobic degradation of metabolites, breakdown and reaction products 
Formation of the major degradates PTU and PU and their rates of degradation in soil under aerobic 
conditions in the laboratory were evaluated during the Annex I inclusion (compare EU Monograph 
Annex B7) and were accepted by the European Commission (SANCO/7474/VI/97, 2003). The 
following studies included in the Baseline Dossier (P-009496-01) and regarded as relevant during the 
Annex I inclusion and are still used in this Supplemental Dossier for the Propineb renewal of approval: 
 
Report: じャÖ ゛nx..kp.. ppU)lt,4kcje O,;1983;M-102886-02; Amended: 1988-05-18 
Title: Degradation of PTU (metabolite of propineb) in soil) - Behaviour of pesticides 

in soil - propylenethiourea/propineb 
Report No: RR8013/83 
Document No: M-102886-02-1 
Guidelines: -/- 
GLP/GEP: No 

 
 
Report: URO 8,g゜u,ö,, $ィiolJa`./x? じ,;1996;M-102675-02; Amended: 1996-12-19 
Title: Propineb - fate and behaviour in soil 
Report No: A&M 033/94 
Document No: M-102675-02-1 
Guidelines: n.a. 
GLP/GEP: Yes 

 
 
Report: ÄXB ,§,*uu,゛, j2xj=l.Il? ,B;1993;M-105176-01 
Title: Degradation and metabolism of propineb urea (PU) in soil under aerobic 

conditions 
Report No: PF-3884 
Document No: M-105176-01-2 
Guidelines: -/-, deviation not specified 
GLP/GEP: Yes 

 
 
For these old studies, new kinetics evaluations were performed which are described in the following. 

Further, in order to fill data gaps and to mirror the proposed new pathway of Propineb degradation in 
aerobic soil study a plenty of new rate of degradation studies have been performed for all four major 
degradation products Propineb-DIDT, PTU, PU and 4-Methyl-imidazoline. They are submitted within 
this Supplemental Dossier for the Propineb renewal of approval, together with an updated kinetics 
evaluation of their degradation kinetics considering all respective relevant data (LZxfIz5e*( tぃ. 
iüy§c`i. ぃt! 2014) order to derive kinetic parameters suitable for modelling purpose and 
environmental risk assessment (a summary of the respective final data is given in Table 7.1.2- 1 and 
Table 7.1.2- 2. 
 

Degradation of Propineb-DIDT 
Justification for inclusion into the Supplemental Dossier for Propineb renewal of approval Annex I: 

The metabolite Propineb-DIDT was identified as a primary metabolite in the new arobic soil 
metabolism study byぢ・8::ョ`;くI!*4 :j§ */e゛v8 1;t 2014, and exceeded the trigger for 
consideration in risk assessments. Therefore, the degradation rate was investigated. 
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Report: Qイォ h゜b...ョ.4 t_dpョfüjä/i9e,Ü/; .tZ Hjes?, O.;2014;M-484906-01 
Title: [Propane-1-14C]Propineb-DIDT: Aerobic degradation in four soils 
Report No: EnSa-14-1129 
Document No: M-484906-01-1 
Guidelines: 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; deviations not specified 

GLP/GEP: Yes 
 
 
EXECUTIVE SUMMARY 

The rate of degradation of [propane-1-14C]Propineb-DIDT, a primary metabolite of the fungicide 
Propineb, was determined under aerobic laboratory conditions in the dark for 14 days at 19.4 °C and 
54.2% of the maximum water holding capacity in the following four soils: 
 
Table 7.1.2.1.2- 1:  Test soils used in study by i_!,z/Hlvku;e T.t säDä,: E:. 2014 

Soil Soil ID Source Texture (USDA) pH * OC [%] 
äヮz?゛?) h(N AXXa AX ゜dc぀み$t, Germany Sandy loam 5.8 1.7 
p-äaÄz3o け? Öv3gzdaJ HF ヶ0zl9-Jqa, Germany Silt loam 5.8 2.0 
YekJä゛üa-ü$-z/ HN ゜)JC?8z:2, Germany Silt loam 4.9 2.6 
j2)Uöja2ü( DD ?5zvxたさiüaj, Germany Loam 7.0 6.1 
* pH values were derived from aqueous 0.01 M CaCl2 suspensions. 
A study application rate of 139 µg /100 g soil dry weight was applied based on a maximum single 
field application rate of the parent active substance Propineb of 1575 g/ha and a maximum occurrence 
of Propineb-DIDT of approximately 50% of the applied amount, implying a possible worst case soil 
contamination to be in the same order of magnitude. 
The test was performed in static systems consisting of Erlenmeyer flasks each containing 100 g soil 
(dry weight equivalents) and equipped with traps for the collection of carbon dioxide and volatile 
organic compounds but permeable for oxygen.  
Duplicate samples were processed and analyzed 0, 0.21, 1, 2, 5, 9, and 14 days after treatment (DAT). 
At each sampling interval, the soil was extracted three times at ambient temperature using 
acetonitrile/water 1/1 (v/v). Furthermore, two microwave-accelerated extraction steps were performed 
at 70 °C using acetonitrile/water 1/1 (v/v) and methanol/water 1/1 (v/v). The amounts of test item and 
degradation products in soil extracts were determined by liquid scintillation counting (LSC) and by 
TLC/radiodetection analysis. The amounts of volatiles and non-extractable residues were determined 
by LSC and combustion/LSC, respectively. Test item identity was confirmed by HPLC-MS(/MS) 
including accurate mass determination and/or by co-chromatography with reference item. 

Mean material balance was 99.3% AR for soil AX (range from 96.6 to 101.6% AR), 99.8% AR for 
soil HF (range from 98.3 to 101.0% AR), 88.0% AR for soil HN (range from 77.1 to 99.2% AR) and 
98.7% AR for soil DD (range from 97.7 to 99.8% AR).  
The maximum amount of trapped carbon dioxide was 25.3, 22.4, 13.9 and 26.5% AR at study end 
(DAT-14) in soil AX, HF, HN and DD, respectively. Formation of volatile organic compounds (VOC) 
was insignificant as demonstrated by values of ≤ 0.1% AR at all sampling intervals for all soils. 
Extractable residues decreased from DAT-0 to DAT-14 from 77.3 to 11.1% AR in soil AX, from 73.6 
to 11.7% AR in soil HF, from 64.9 to 11.3% AR in soil HN and from 45.3 to 7.9% AR in soil 
Hüjz`/2y3I. 
Non-extractable residues (NER) increased to 63.2% AR at DAT-9 and slightly declined to 62.8% AR 
until DAT-14 in soil AX. In soil HF, NER increased to 65.4% AR at DAT-9 and slightly declined to 
64.2% AR until DAT-14. In soil HN, the amount of NER increased to 55.4% AR at DAT-1 and 
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remained almost constant until study end (DAT-14). In soil DD, NER increased to 65.0% AR at DAT-
9 and slightly declined to 64.0% AR until DAT-14. 
The amount of Propineb-DIDT in the soil extracts decreased very fast from 50.7% (soil AX), 47.4% 
(soil HF), 36.9% (soil HN) and 20.3% (soil DD) of AR to non-detectable amounts at DAT-2 in three 
soils, at DAT-5 in soil AX.  
According to the lowest chi2 error values and visual assessments the degradation of Propineb-DIDT 
followed double first order in parallel (DFOP) kinetics in three soils, and first order multi 
compartment kinetics (FOMC) in soil ど・ijz024)r.  
The maximum DT50 for Propineb-DIDT was 0.02 days (0.5 h), and the maximum DT90 was 1.1 days 
in the soils tested under standardized aerobic laboratory conditions at 20 °C in the dark. 
 
Table 7.1.2.1.2- 2:  Degradation kinetics of Propineb-DIDT in soils under aerobic conditions 

Soil Best Fit 
Kinetic Model 1 

DT50 DT90 Chi2 Error Visual 
Assessment 2 [days] [days] [%] 

Ee?z4a` `ソd AXXa DFOP 0.0109 1.09 1.881 + 
hz14X?)c zハ n§9J_Öa? DFOP 0.0848 0.97 0.6337 + 
e$zfyOJa_j0?1I DFOP 0.0056 0.59 1.007 + 
ロ1icb)ipu- FOMC 0.0183 0.18 1.311 + 
1 SFO: Single first order, FOMC: First order multi compartment, DFOP: Double first order in parallel 
2 Visual assessment: + = good, o = moderate, - = poor 

 
Besides the formation of carbon dioxide, three degradation products were identified with the following 
maximum occurrence: PU with 23.4% AR at DAT-2 in soil DD, PTU with 14.7% AR at DAT-0.21 in 
soil HN, and 4-methyl-imidazoline with 7.7% AR at DAT-1 in soil AX  
It is concluded from this study that Propineb-DIDT and its residues will be fast degraded in soil under 
aerobic conditions. Formation of significant amounts of non-extractable residues and carbon dioxide 
indicates a participation in the natural carbon cycle of soil.  
The short half-lives in soil combined with the determined Koc values indicate that Propineb-DIDT and 
its major metabolite PTU do not have a potential to accumulate and leach in soil. 
 
I.  MATERIALS AND METHODS 

1.  Test Item 

Test item:   [propane-1-14C]Propineb-DIDT 
Sample ID:  KML 9670 
Specific Activity: 3.40 MBq/mg (91.80 µCi/mg) 
Radiochemical Purity: > 98% (HPLC with radioactivity detector) 
Chemical Purity: > 99% (HPLC with UV-detector, 280 nm) 

2.  Test Soils 

Four soils were used (see Table 7.1.2.1.2- 3). 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.  

Bayer CropScience

  
  

  
    

  
  
  

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

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

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

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

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

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

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

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

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



Page 46 of 144 
2014-06-26 

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

 
  

B.  STUDY DESIGN 

1.  Experimental Conditions 

The rate of degradation of [propane-1-14C]Propineb-DIDT was determined under aerobic laboratory 
conditions in the dark for 14 days at 19.4 °C and 54.2% of the maximum water holding capacity in the 
following four soils: 
A study application rate of 139 µg /100 g soil dry weight was applied based on a maximum single 
field application rate of the parent active substance Propineb of 1575 g/ha and a maximum occurrence 
of Propineb-DIDT of approximately 50% of the applied amount, implying a possible worst case soil 
contamination to be in the same order of magnitude. 

The test was performed in static systems consisting of Erlenmeyer flasks each containing 100 g soil 
(dry weight equivalents) and equipped with traps for the collection of carbon dioxide and volatile 
organic compounds but permeable for oxygen.  
Duplicate samples were processed and analyzed 0, 0.21, 1, 2, 5, 9, and 14 days after treatment 
(DAT).At each sampling interval, the soil was extracted three times at ambient temperature using 
acetonitrile/water 1/1 (v/v). Furthermore, two microwave-accelerated extraction steps were performed 
at 70 °C using acetonitrile/water 1/1 (v/v) and methanol/water 1/1 (v/v). The amounts of test item and 
degradation products in soil extracts were determined by liquid scintillation counting (LSC) and by 
TLC/radiodetection analysis. The amounts of volatiles and non-extractable residues were determined 
by LSC and combustion/LSC, respectively. Test item identity was confirmed by HPLC-MS(/MS) 
including accurate mass determination and/or by co-chromatography with reference item. 
 
2.  Sampling 

Duplicate samples were processed and analyzed 0, 0.21, 1, 2, 5, 9, and 14 days after treatment (DAT). 
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Table 7.1.2.1.2- 3:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation Kz_clcuJha(-
xb! 

Zan?ec! ÖI3 
AXXa 

Kp?3a)na eア 
4゛ä?XpJö 4a 

Y7/:1f(co8 II 

Geographic Location     
City れäjに゜dö 7゛゗み6ct ?§さ5!Jcj* :zpjさ31zdaだ 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates  ,*°.bfヌ゜u v 

,4k,oLö1°.§I 
 ゙

Ag.g-,v°§,k 
°.7_T.*・
く 7) 
 ゚

,3゛U.d7°ü ! 
L,8ョ゜
,dn°.ür 
 ゚

Soil Taxonomic Classification (USDA) loamy-
skeletal, 
mixed, 
semiactive, 
mesic dystric 
Eutrudept 

sandy, mixed, 
mesic, Typic 
Cambudoll 

loamy, mixed, 
mesic, Typic 
Argudalf 

fine-loamy, 
mixed, active, 
frigid Typic 
Eutrudept 

Textural Class (USDA) silt loam sandy loam silt loam loam 
Sand [50 µm – 2 mm] 33% 75% 19% 31% 
Silt [2 µm – 50 µm] 53% 17% 65% 43% 
Clay [< 2 µm] 14% 8% 16% 26% 
pH (soil/0.01 M CaCl2 1/2) 4.9 5.8 5.8 7.0 
pH (soil/water 1/1) 5.2 6.1 6.1 7.2 
pH (saturated paste) 5.1 6.0 6.1 7.1 
pH (soil/1 N KCl 1/1) 4.5 5.6 5.6 6.8 
Organic Carbon 2.6% 1.7% 2.0% 6.1% 
Organic Matter 1 4.5% 2.9% 3.4% 10.5% 
Cation Exchange Capacity [meq/100 g] 9.9 8.4 11.5 20.6 
Water Holding Capacity     
maximum [g H2O ad 100 g soil DW] 33.7 27.7 32.0 53.9 
at 0.1 bar (pF 2.0) 31.6% 14.5% 31.7% 39.5% 
Bulk Density (disturbed) [g/cm3] 1.06 1.20 1.08 0.89 
Microbial Biomass [mg microbial 
carbon per kg soil DW]  

    

DAT-0 (BIO)  1028 876 1411 3208 
DAT-14 (BIO) 1105 644 1211 2662 
1 % organic matter = % organic carbon x 1.724 
DAT: days after treatment 

DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 
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3.  Analytical Procedures 

At each sampling interval, the soil was extracted three times at ambient temperature using 
acetonitrile/water 1/1 (v/v). Furthermore, two microwave-accelerated extraction steps were performed 
at 70 °C using acetonitrile/water 1/1 (v/v) and methanol/water 1/1 (v/v). The amounts of test item and 
degradation products in soil extracts were determined by liquid scintillation counting (LSC) and by 
TLC/radiodetection analysis. The amounts of volatiles and non-extractable residues were determined 
by LSC and combustion/LSC, respectively. Test item identity was confirmed by HPLC-MS(/MS) 
including accurate mass determination and/or by co-chromatography with reference item. 
The degradation kinetics of the test item 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 recovery at DAT-0 was included in 
the parameter optimization procedure, but for optimal goodness of fit, the value was allowed to be 
estimated by the model. The best-fit kinetic model was selected on the basis of the chi2 scaled-error 
criterion and on the basis of a visual assessment of the goodness of the fits. DT50 and DT90 values were 
calculated from the resulting kinetic parameters. 
 
 
II.  RESULTS AND DISCUSSION 

Results indicated that the anticipated standardized aerobic conditions were maintained and that the 
soils were microbially active over the duration of the laboratory study. 

A. DATA 

All calculations for radioactivity (as % of applied radioactivity) in the four soil and the respective trap 
attachment for volatiles are listed in Table 7.1.2.1.2- 4 to Table 7.1.2.1.2- 7, the conclusive overview 
was presented in Table 7.1.2.1.2- 2, already.  
 

Bayer CropScience

  
  

  
    

  
  
  

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

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

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

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

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

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

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

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

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



Page 49 of 144 
2014-06-26 

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

 
  

Table 7.1.2.1.2- 4:  Degradation of Propineb-DIDT in soil ?axヮz?! Ö゜! AXXa under aerobic 
conditions (mean values and SD expressed as % AR) 

Compound 
Mean DAT (days) 
SD 0 0.21 1 2 5 9 14 

Test Item 
Mean 50.7 31.3 10.7 3.9 < LOD < LOD < LOD 
SD ± 3.5 ± 0.9 ± 0.7 ± 0.3       

PU 
Mean 2.1 7.1 14.2 18.5 14.9 7.4 2.0 
SD ± 0.1 ± 0.2 ± 0.0 ± 0.0 ± 0.3 ± 0.1 ± 0.2 

PTU 
Mean 6.6 10.8 5.3 1.9 < LOD < LOD < LOD 
SD ± 0.6 ± 0.1 ± 0.3 ± 0.1       

ROI 12 
Mean 1.8 2.6 < LOD < LOD < LOD < LOD < LOD 
SD ± 0.0 ± 0.1           

4-methyl-imidazoline 
Mean 5.2 6.8 7.7 5.5 3.0 < LOD < LOD 
SD ± 0.1 ± 0.1 ± 0.1 ± 0.2 ± 0.3     

Sum of Unid./Diff. Residues 1 
Mean 10.3 8.0 9.1 8.5 9.7 9.3 8.0 
SD ± 2.0 ± 0.1 ± 0.5 ± 0.6 ± 0.5 ± 0.4 ± 0.2 

Total Extractable Residues 2 
Mean 76.7 66.7 48.2 39.0 27.7 16.7 10.0 
SD ± 0.7 ± 0.2 ± 0.9 ± 0.8 ± 0.5 ± 0.4 ± 0.3 

Carbon Dioxide 3 
Mean n.a. < 0.1 0.6 1.9 7.2 16.3 25.3 
SD   ± 0.0 ± 0.0 ± 0.1 ± 0.1 ± 0.3 ± 0.0 

Volatile Organic Compounds 3 
Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
SD   ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

Non-Extractable Residues 3 
Mean 22.5 32.4 49.3 58.0 58.4 63.2 62.8 
SD ± 0.3 ± 0.4 ± 0.3 ± 0.8 ± 2.6 ± 2.6 ± 1.1 

Total Recovery 2 
Mean 99.2 99.1 98.1 98.9 93.3 96.2 98.1 
SD ± 0.3 ± 0.2 ± 0.6 ± 0.0 ± 3.1 ± 3.3 ± 0.8 

n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
1 Minor degradates are summed up to sum of unidentified / diffuse residues 
2 Difference to Material Balance values due to rounding errors as well as clean up and chromatographic losses 
3 Values taken from Material Balance 

ROI 12 (Region of Interest #12) is a very polar zone, probably containing proportions of PDA 
 

Bayer CropScience

  
  

  
    

  
  
  

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

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

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

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

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

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

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

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

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



Page 50 of 144 
2014-06-26 

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

 
  

Table 7.1.2.1.2- 5:  Degradation of Propineb-DIDT in soil xc!c*ソä3 under aerobic conditions 
(mean values and SD expressed as % AR) 

Compound 
Mean DAT (days) 
SD 0 0.21 1 2 5 4 9 14 

Test Item 
Mean 47.4 27.4 9.8 3.4 < LOD < LOD < LOD 
SD ± 0.5 ± 0.9 ± 0.9 ± 0.1    

PU 
Mean 2.6 7.6 14.4 18.1 17.1 12.0 4.2 
SD ± 0.1 ± 0.0 ± 0.4 ± 0.2  ± 0.0 ± 0.1 

PTU 
Mean 8.1 11.5 6.1 2.2 < LOD < LOD < LOD 
SD ± 0.2 ± 0.0 ± 0.5 ± 0.0    

ROI 12 
Mean 2.2 2.2 < LOD < LOD < LOD < LOD < LOD 
SD ± 0.1 ± 0.1      

4-methyl-imidazoline 
Mean 5.0 6.5 6.6 4.9 2.6 < LOD < LOD 
SD ± 0.0 ± 0.3 ± 0.7 ± 0.1    

Sum of Unid./Diff. Residues 1 
Mean 7.1 7.6 8.7 8.4 8.0 8.5 6.4 
SD ± 0.0 ± 0.1 ± 0.9 ± 0.2  ± 0.2 ± 0.1 

Total Extractable Residues 2 
Mean 72.3 62.6 46.7 37.0 27.6 20.5 10.6 
SD ± 0.2 ± 1.1 ± 1.9 ± 0.0  ± 0.2 ± 0.1 

Carbon Dioxide 3 
Mean n.a. < 0.1 0.6 1.6 5.8 12.9 22.4 
SD  ± 0.0 ± 0.0 ± 0.1  ± 0.1 ± 0.1 

Volatile Organic Compounds 
3 

Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
SD  ± 0.0 ± 0.0 ± 0.0  ± 0.0 ± 0.0 

Non-Extractable Residues 3 
Mean 27.0 36.3 51.0 59.9 62.1 65.4 64.2 
SD ± 0.3 ± 0.4 ± 0.0 ± 0.2  ± 0.7 ± 0.5 

Total Recovery 2 
Mean 99.2 98.9 98.2 98.5 95.5 98.8 97.2 
SD ± 0.5 ± 1.5 ± 1.8 ± 0.2 n.d. ± 0.5 ± 0.3 

n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
1 Minor degradates are summed up to sum of unidentified / diffuse residues 
2 Difference to Material Balance values due to rounding errors as well as clean up and chromatographic losses 
3 Values taken from Material Balance 
4 Replicate 2 was accidently applied twice with application solution. Therefore, only the results of replicate 1 were 

considered for this report. 

ROI 12 (Region of Interest #12) is a very polar zone, probably containing proportions of PDA 
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Table 7.1.2.1.2- 6:  Degradation of Propineb-DIDT in soil D?8J?*clc7I öど( under aerobic 
conditions (mean values and SD expressed as % AR) 

Compound 
Mean DAT (days) 
SD 0 0.21 1 2 5 9 14 

Test Item 
Mean 36.9 17.5 5.3 1.2 < LOD < LOD < LOD 
SD ± 1.7 ± 0.2 ± 0.4 ± 0.1       

PU 
Mean 2.3 7.3 14.9 14.8 13.8 9.1 5.6 
SD ± 0.2 ± 0.0 ± 0.3 ± 0.4 ± 0.4 ± 0.3 ± 0.1 

PTU 
Mean 11.8 14.7 6.8 1.4 < LOD < LOD < LOD 
SD ± 0.0 ± 0.3 ± 0.3 ± 0.2       

ROI 12 
Mean < LOD < LOD < LOD < LOD < LOD < LOD < LOD 
SD               

4-methyl-imidazoline 
Mean 6.0 6.1 5.4 3.6 2.3 < LOD < LOD 
SD ± 0.9 ± 0.8 ± 0.1 ± 0.2 ± 0.1     

Sum of Unid./Diff. Residues 1 
Mean 6.2 7.9 5.1 3.0 5.6 5.2 4.8 
SD ± 0.3 ± 0.0 ± 0.7 ± 0.3 ± 0.2 ± 0.0 ± 0.2 

Total Extractable Residues 2 
Mean 63.7 53.5 38.1 24.4 21.6 14.3 10.4 
SD ± 0.8 ± 0.4 ± 1.8 ± 1.1 ± 0.7 ± 0.4 ± 0.2 

Carbon Dioxide 3 
Mean n.a. < 0.1 0.4 1.0 3.2 8.2 13.9 
SD   ± 0.0 ± 0.0 ± 0.0 ± 0.1 ± 0.1 ± 0.6 

Volatile Organic Compounds 3 
Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
SD   ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

Non-Extractable Residues 3 
Mean 34.3 44.1 55.4 50.7 55.0 53.1 54.7 
SD ± 0.1 ± 0.1 ± 0.7 ± 0.3 ± 2.1 ± 1.6 ± 3.0 

Total Recovery 2 
Mean 98.0 97.6 93.9 76.1 79.9 75.6 79.0 
SD ± 0.9 ± 0.5 ± 2.5 ± 1.4 ± 2.7 ± 1.3 ± 3.8 

n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
1 Minor degradates are summed up to sum of unidentified / diffuse residues 
2 Difference to Material Balance values due to rounding errors as well as clean up and chromatographic losses 
3 Values taken from Material Balance 

ROI 12 (Region of Interest #12) is a very polar zone, probably containing proportions of PDA 
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Table 7.1.2.1.2- 7:  Degradation of Propineb-DIDT in soil レ:i?0$hxfI under aerobic conditions 
(mean values and SD expressed as % AR) 

Compound 
Mean DAT (days) 
SD 0 0.21 1 2 5 9 14 

Test Item 
Mean 20.3 8.4 2.4 < LOD < LOD < LOD < LOD 
SD ± 0.7 ± 0.2 ± 0.3         

PU 
Mean 3.6 10.8 20.0 23.4 17.3 5.7 1.9 
SD ± 0.2 ± 0.3 ± 0.2 ± 0.5 ± 0.1 ± 0.1 ± 0.1 

PTU 
Mean 6.4 6.6 3.3 1.3 < LOD < LOD < LOD 
SD ± 0.2 ± 0.4 ± 0.4 ± 0.1       

ROI 12 
Mean 2.5 2.7 < LOD < LOD < LOD < LOD < LOD 
SD ± 0.0 ± 0.5           

4-methyl-imidazoline 
Mean 4.1 5.3 5.5 4.4 1.8 < LOD < LOD 
SD ± 0.1 ± 1.0 ± 0.1 ± 0.0 ± 0.1     

Sum of Unid./Diff. Residues 1 
Mean 8.2 6.2 6.3 6.0 6.4 6.0 5.5 
SD ± 0.3 ± 0.2 ± 0.1 ± 0.3 ± 0.3 ± 0.0 ± 0.0 

Total Extractable Residues 2 
Mean 45.0 39.9 37.6 35.0 25.4 11.6 7.4 
SD ± 1.1 ± 1.2 ± 0.7 ± 0.7 ± 0.3 ± 0.1 ± 0.1 

Carbon Dioxide 3 
Mean n.a. < 0.1 0.7 1.8 8.2 19.4 26.5 
SD   ± 0.0 ± 0.0 ± 0.0 ± 0.1 ± 0.6 ± 0.0 

Volatile Organic Compounds 3 
Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
SD   ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

Non-Extractable Residues 3 
Mean 52.7 56.6 59.6 61.0 63.6 65.0 64.0 
SD ± 1.1 ± 0.4 ± 0.6 ± 0.1 ± 0.0 ± 0.7 ± 1.1 

Total Recovery 2 
Mean 97.8 96.5 97.9 97.8 97.2 96.1 97.9 
SD ± 0.0 ± 0.7 ± 0.0 ± 0.8 ± 0.3 ± 1.1 ± 1.2 

n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
1 Minor degradates are summed up to sum of unidentified / diffuse residues 
2 Difference to Material Balance values due to rounding errors as well as clean up and chromatographic losses 
3 Values taken from Material Balance 
ROI 12 (Region of Interest #12) is a very polar zone, probably containing proportions of PDA 

 
B. METHOD VALIDATION 

The TLC method was used for data evaluation. A good selectivity and reproducibility demonstrated 
the suitability for separation and quantification. The TLC limit of quantification (LOQ) for a single 
peak in the combined organic extracts was 1% of applied radioactivity. 
 
C. DEGRADATION OF PROPINEB-DIDT 

The maximum DT50 for Propineb-DIDT was 0.02 days (0.5 h), and the maximum DT90 was 1.1 days 
in the soils tested under standardized aerobic laboratory conditions at 20 °C in the dark (see 
Table 7.1.2.1.2- 2. 
Besides the formation of carbon dioxide, three degradation products were identified with the following 
maximum occurrence: PU with 23.4% AR at DAT-2 in soil DD, PTU with 14.7% AR at DAT-0.21 in 
soil HN, and 4-Methyl-imidazoline with 7.7% AR at DAT-1 in soil AX. The proposed pathway of 
degradation of Propineb-DIDT is shown in the following Figure 7.1.2.1.2- 1. 
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Figure 7.1.2.1.2- 1: Proposed degradation pathway of Propineb-DIDT in soil 

 
 
III.  CONCLUSIONS 

It is concluded from this study that Propineb-DIDT and its residues will be fast degraded in soil under 
aerobic conditions. Formation of significant amounts of non-extractable residues and carbon dioxide 
indicates a participation in the natural carbon cycle of soil.  
The short half-lives in soil combined with the determined Koc values indicate that Propineb-DIDT and 
its major metabolite PTU do not have a potential to accumulate and leach in soil. 

The summary of evaluation is compiled by the kinetics report of fh`Sョg( IE! tkkfZ.Iq .!ヶ 2014, and 
the respective results are included in the summary of the degradation rates of Propineb and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.  
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Report: Bしダ ,,,5vh゜x, :_3ja?-Fく(. +,/ äzZtt-tü. ゕ,;2014;M-486677-01 
Title: Kinetic evaluation of aerobic degradation of propineb and its degradation 

products in aerobic soil according to Focus Kinetics 
Report No: EnSa-14-0472 
Document No: M-486677-01-1 
Guidelines: FOCUS (2011): Generic guidance for estimating persistence and degradation 

kinetics from environmental fate studies on pesticides in EU registration. 
Version 1.0, 23 November 2011, deviation not specified 

GLP/GEP: No 

 
 
EXECUTIVE SUMMARY 

A kinetics evaluation of the relevant aerobic soil degradation studies with the fungicide Propineb and 
its degradation products in soil Propineb-DIDT, PTU, PU, and 4-Methyl-imidazoline has been 
conducted according to FOCUS kinetics guidance (FOCUS, 2011) using the computer program 
KinGUI2. The modelling endpoints of Propineb and its soil degradation products can be used in 
environmental exposure assessments.  
In accordance with FOCUS (2011) the DAT 0 values for Propineb-DIDT (from /öÜlxJkr;,ty§ /Fi ・;
カ6くj ぃtl 2014) were corrected for all detected degradation products and the NER and thus set to the 
total recovery values from the material balance. Initial values for the metabolites, 4-Methyl-
imidazoline, PTU and PU were set to zero. First values at the limit of detection (LOD) or below LOD 
were set to 0.5 × LOD. The LOD accounted for 1.0 % AR. The pre-processed data is shown in section 
5.1.2 (Table 10) of report. 
In agreement with the proposed degradation pathway (Figure 7.1.2.1.2- 1) a compartment model was 
setup in KinGUI2 to kinetically describe the degradation of Propineb-DIDT and the formation and 
degradation of its metabolites PTU, PU and 4-Methyl-imidazoline. The scheme is displayed in the 
following figure: 
 
Figure 7.1.2.1.2- 2: Compartment model to describe the degradation of Propineb-DIDT and 

the formation and degradation of its metabolites in KinGUI2 
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Two systems of kinetics were evaluated. At first all the degradation kinetics were described by SFO. 
Secondly the degradation of Propineb-DIDT was described with the bi-phasic DFOP model while the 
degradation of the remaining compounds was still described by SFO kinetics. 
 
Results 

The first system, i.e. SFO kinetics for all compounds, resulted in overall reasonable Chi2 error values 
ranging from 14.2 – 23.0 for the entire pathway fit, and 3.78 – 13.7 for Propineb-DIDT 
(Table 7.1.2.1.2- 8).  
The visual assessment however indicates rather poor description of the Propineb-DIDT residue data by 
the SFO model and suggests the system with DFOP kinetics for Propineb-DIDT degradation is a better 
representation of the data. While the fast first rate constant of the DFOP model is seemingly relevant 
to also described the observed fast formation of 4-methyl-imidazoline, propylene-thiourea and 
propylene-urea values for its t-probability indicate an uncertainty for all four investigated data sets 
(Table 7.1.2.1.2- 8). Given by the small t-probabilities the corresponding second rate constant was 
determined at high level of statistical certainty and the split factor “g” as well. The choice of the 
DFOP approach has only little effect on the fits for the degradation products. Their Chi2 error values 
either improve (e.g. edzEää` Ö5I: propylene-thiourea and propylene-urea) or deteriorate slightly (e.g. 
for 4-methyl-imidazolineTable 7.1.2.1.2- 8). In general also the data for the degradation products 
were best described by using DFOP kinetics for Propineb-DIDT. 
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Table 7.1.2.1.2- 8:  Summary of the kinetic evaluation for Propineb-DIDT degradation in soil 

(j0ヂk6t8,u)/In fZj Rョl゜$; ゅt, 2014) 

Soil Kinetic 
model1 

Chi2 
error-%2 Model parameters3 Visual 

assessment4 
Details in 

report sect. 
Zeca§a( V)3 
AXXa 

SFO 
SFO 
SFO 
SFO 

DIDT: 
PTU: 
PU: 
4-MI: 
system: 

13.7 
7.73 
21.5 
5.40 
23.0 

k(DIDT): 
k(PTU): 
k(PU): 
k(4-MI): 

5.78*** 
1.525*** 
0.1060*** 
0.2788*** 

- 
o 
- 
+ 

11.4.1.1 

 DFOP 
 
 

SFO 
SFO 
SFO 

DIDT: 
 
 
PTU: 
PU: 
4-MI: 
system: 

1.93 
 
 

5.79 
11.3 
6.37 
7.87 

k1(DIDT): 
k2(DIDT): 
g(DIDT): 
k(PTU): 
k(PU): 
k(4-MI): 

7423# 

1.308*** 
0.585*** 
1.717*** 
0.1343*** 
0.3055*** 

+ 
 
 

o 
o 
+ 

11.4.1.2 

q19Orzc グc 
ÖuJc9n§c 

SFO 
SFO 
SFO 
SFO 

DIDT: 
PTU: 
PU: 
4-MI: 
system: 

12.8 
5.96 
20.7 
2.91 
21.9 

k(DIDT): 
k(PTU): 
k(PU): 
k(4-MI): 

6.08*** 
1.352*** 
0.0741*** 
0.3962*** 

- 
o / + 

- 
+ 

11.4.2.1 

 DFOP 
 
 

SFO 
SFO 
SFO 

DIDT: 
 
 
PTU: 
PU: 
4-MI: 
system: 

1.45 
 
 

4.16 
15.8 
2.88 
11.1 

k1(DIDT): 
k2(DIDT): 
g(DIDT): 
k(PTU): 
k(PU): 
k(4-MI): 

365# 

1.274*** 
0.643*** 
1.401*** 
0.0867*** 
0.3868*** 

+ 
 
 

+ 
o 
+ 

11.4.2.2 

vä?!レzJojbz I
と6 

SFO 
SFO 
SFO 
SFO 

DIDT: 
PTU: 
PU: 
4-MI: 
system: 

7.85 
4.24 
15.1 
9.37 
14.2 

k(DIDT): 
k(PTU): 
k(PU): 
k(4-MI): 

8.298*** 
1.355*** 
0.1043*** 
0.2967*** 

o 
+ 
+ 
+ 

11.4.3.1 

 DFOP 
 
 

SFO 
SFO 
SFO 

DIDT: 
 
 
PTU: 
PU: 
4-MI: 
system: 

1.01 
 
 

6.13 
11.1 
9.25 
8.04 

k1(DIDT): 
k2(DIDT): 
g(DIDT): 
k(PTU): 
k(PU): 
k(4-MI): 

1984# 

1.518*** 
0.757*** 

1.450*** 
0.1064*** 
0.3054*** 

+ 
 
 

+ 
+ 
+ 

11.4.3.2 

1 SFO: Single first order, DFOP: Double first order in parallel   
2for DIDT, PTU, PU, 4-MI and the whole system respectively.   
3 k = degradation rate constant, g = split factor for DFOP model, alpha = FOMC parameter, beta = FOMC parameter 
3 Visual assessment: + = good, o = moderate, - = poor   
t-prop: ***<0.001, **<0.01, *<0.05, #>0.05   
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Table 7.1.2.1.2- 8:  (Continued) Summary of the kinetic evaluation for Propineb-DIDT 

degradation in soil (゛4/a//:V!k5:3 e;j wf2・§/ :!9 2014) 

Soil Kinetic 
model1 

Chi2 
error-%2 

Model  
parameters3 

Visual 
assessment4 

Details in 
report section 

n!N:ja*2u( SFO 
SFO 
SFO 
SFO 

DIDT: 
PTU: 
PU: 
4-MI: 
system: 

3.78 
52.1 
18.8 
6.69 
17.5 

k(DIDT): 
k(PTU): 
k(PU): 
k(4-MI): 

11.54*** 
1.505*** 
0.0839** 
0.2774*** 

- 
o 
- 
+ 

11.4.4.1 

 DFOP 
 
 

SFO 
SFO 
SFO 

DIDT: 
 
 
PTU: 
PU: 
4-MI: 
system: 

n.a. 
 
 

49.2 
18.1 
7.70 
17.4 

k1(DIDT): 
k2(DIDT): 
g(DIDT): 
k(PTU): 
k(PU): 
k(4-MI): 

210# 

1.560*** 
0.882*** 
5.00* 
0.1224*** 
0.2449*** 

+ 
 
 

o / - 
o 
+ 

11.4.4.2 

1 SFO: Single first order, DFOP: Double first order in parallel   
2for DIDT, PTU, PU, 4-MI and the whole system respectively. n.a.: not available   
3 k = degradation rate constant, g = split factor for DFOP model, alpha = FOMC parameter, beta = FOMC parameter 
3 Visual assessment: + = good, o = moderate, - = poor   
t-prop: ***<0.001, **<0.01, *<0.05, #>0.05   

 
In combination with the higher formation fraction for the degradation products of Propineb-DIDT 
resulting from the DFOP approach (c.f. Table 7.1.2.1.2- 9), the slow rate of the DFOP model appears 
to be the best choice for the calculation of half-lives for Propineb-DIDT to be used in pesticide fate 
models for exposure assessment. It has to be noted that in case of the AXXa soil and the DFOP 
approach the starting values for the compound Propineb-DIDT were set to a parameter fit resulted 
from a solo DFOP optimization of Propineb-DIDT data conducted prior to the pathway fit. The 
procedure was necessary to come to a meaningful result for the pathway fit.  
 
Table 7.1.2.1.2- 9:  Comparison of the formation fractions for the degradation products of 

Propineb-DIDT by two different kinetic model for its degradation  

Soil Path Formation fraction [-]  
(SFO all) 

Formation fraction [-] 
(DFOP and SFO) 

ヮäyäec! wd! AXXa DIDT → PTU 
DIDT → 4-MI 
PTU → PU 

0.189 
0.097 

1.0 

0.229 
0.107 

1.0 
X3)gä・? äた u0JAoaa
・ 

DIDT → PTU 
DIDT → 4-MI 
PTU → PU 

0.189 
0.093 

1.0 

0.210 
0.099 

1.0 
とe*J5?nää/- と-§ DIDT → PTU 

DIDT → 4-MI 
PTU → PU 

0.215 
0.073 
0.982 

0.243 
0.076 
0.885 

:i(O_?9*6- DIDT → PTU 
DIDT → 4-MI 
PTU → PU 

0.242 
0.066 

1.0 

0.246 
0.068 

1.0 
 
According to the modelling report by 03`!ャ4. ヶl. pl;(2!uy SI: 2014, the normalized DT50 values for 
degradation product propineb-DIDT were derived from the second, slow rate constant of double first 
order in parallel fits and account for 0.5 days (geometric mean). Individual values are listed in the 
following table. 
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Table 7.1.2.1.2- 9a:  Summary of the DT50 values for propineb-DIDT degradation in soil 

Soil Moisture [% MWHC] Corr. factor [-] DT50 [days] DT50ref [days] 
Tzä?・a- hQr AXXa 54.2 1 0.5 0.5 
ど`91?ö? zけ どa・J7・
ay 54.2 1 0.5 0.5 
NJa:*c)cu?k O9- 54.2 1 0.5 0.5 
jzö゜Y1iyIr 54.2 1 0.5 0.5 
 Geometric mean 0.5 0.5 
  Median 0.5 0.5 
 

**************** 
 

Degradation of PTU 
The degradation of major metabolite PTU was just evaluated on base of a weak experimental data set 
using two soils by an old not rather detailed reported study (Kniカ,ega( A.. 1988), which was not any 
longer regarded sufficient for the Supplemental Dossier for Propineb renewal of approval Annex I.  

Therefore, its degradation rate was investigated in a new 14C-PTU degradation study performed on 
four soils by ei:く,QtIse .Jt 2012. In addition further evaluated data (compare Table 7.1.2.1.2- 4 to 
Table 7.1.2.1.2- 7) were received within the new Propineb-DIDT arobic soil degradation study by i3く
Cufj:gql(1 ;F, p:!xてü .uI 2014. The overall summary of evaluation is compiled by the report of da YIt
ョ) IEI Zn!l0i)§ iÄI 2014. The following tables summarise the respective results. 

 
Table 7.1.2.1.2- 10:  Kinetic evaluation for degradation of PTU in soil (ャcytxくt- R!t 1988) 

Soil Kinetic 
model1 

Chi2 
error 

Model parameters2 Visual 
assessment3 

Soil 1 SFO   7.77 k: 0.3433*** + 
 FOMC 16.5 alpha: 1469#, beta:3250# o 
 DFOP   9.25 k1: 0.3433***, k2: 0.0109#, g: 1.0 + 
Soil 2 SFO   7.12 k: 0.1866*** + 
 FOMC   7.75 alpha: 3396#, beta :18550# + 
 DFOP   8.48 k1: 0.4438**, k2: 0.1866**, g: 0.001# + 
1 SFO: Single first order, FOMC: First order multi compartment, DFOP: Double first order in parallel 
2 k = degradation rate constant, g = split factor for DFOP model, alpha = FOMC parameter, beta = FOMC parameter 
3 Visual assessment: + = good, o = moderate, - = poor 
t-prop: ***<0.001, **<0.01, *<0.05, #>0.05;  bold letters indicate the model of choice 

 
In Table 7.1.2.1.2- 11 the DT50 for PTU degradation received in soil are summarized. All DT50 values 
were derived from SFO fits and their corresponding rate constants. The summary shows that PTU is 
very short living in aerobic soil and degrades with a geometric half-life of 0.2 days, only. A 
dependence of the DT50 on soil properties was not revealed. In general, the newer studies resulted in 
shorter half-lives than the older study by Ü:ä,9aI4 .,w 1988, and substantiated the very fast 
degradation of PTU in soil. Longer DT50 values may be an effect of the moisture content as in older 
studies typically the optimum moisture was not adjusted. However, the information on the soil 
moisture content used by jI9・nfR2 :!ぉ 1988, is not available and therefore a moisture normalisation 
to scrutinize that hypothesis is not possible. 
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Table 7.1.2.1.2- 11:  Summary of the DT50 for PTU degradation in soil 

Soil Study Kinetic DT50 

V:cr$:uyb( !jL-だ9/lvtb4u ?jI 6ヌIくst F.! 2014 SFO 0.1 
  L8lk!じ/lk, v!I 2012 SFO 0.06 
zäoä2c)レgJt rどp  カくe.tfölJü§r/ :FI 9IäsEI F/. 2014 SFO 0.5 
Qb-a9da c゗ Äq・J9??o  ョ*7-ib,Vc/lai L/. äsÄ,z/ .T; 2014 SFO 0.5 
 ä g,Os!/:?l ,/J 2012 SFO 0.04 
ァz?oc?- hD) AXXa  yÄ7iilJ:!§fo゜ T;/ lfし§c9 X;f 2014 SFO 0.4 
  イstIく/zcj, J,/ 2012 SFO 0.04 
?äe?Zq( Ö7! Wn(だVäjäJ  カ?8,;s;?-; Ji, 2012 SFO 0.03 
Soil 1  Hfu7Jrjv Vt/ 1988 SFO 2.0 
Soil 2  öqt0!C゜/ OII 1988 SFO 3.7 
 Geometric mean 0.2 
 Median 0.3 
 max 3.7 
 

PTU is formed from Propineb-DIDT and Propineb. The formations fraction were derived from 
pathway fits in the case of Propineb-DIDT or by simple means of proportional calculation in the case 
of Propineb (c.f. section 5.1.4 or section 4.1 of report by ;Ixヶuhr iャ! F!!h_):0 ュ/f 2014) and are 
summarized in Table 7.1.2.1.2- 12. The formation of propylene-thiourea from Propineb-DITD and 
Propineb accounts on average for 0.232 and 0.510, respectively.  
 
Table 7.1.2.1.2- 12:  Formation fractions (ff) for the formation of PTU from degradation of 

Propineb-DIDT and Propineb 

Soil Path ff Path ff 
?0Ez?ä! Ü-g AXXa DIDT → PTU 0.229 PPB → PTU 0.472 
n)09Käz ä& ソ60_äJ?o DIDT → PTU 0.211 PPB → PTU 0.440 
Je7äöäソz3jI Ö-・ DIDT → PTU 0.243 PPB → PTU 0.470 
Üi/cd*gd-( DIDT → PTU 0.246 PPB → PTU 0.656 
 Mean 0.232  0.510 

 
 
 
Report: VRN n,ョ,k,$7, l8*tNc:J:z8/(. s,;2012;M-426863-01 
Title: Degradation of [14C]BCS-AA66386 in four soils under aerobic conditions at 

20 centigrade degrees in the dark 
Report No: S11-02562 
Document No: M-426863-01-1 
Guidelines: OECD Test Guideline No. 307 Commission Regulation (EU) No 283/2013 in 

accordance with Regulation (EC) No 1107/2009; deviations not specified 
GLP/GEP: Yes 

 
 
EXECUTIVE SUMMARY 

The aim of this study was to investigate the degradation of [5-14C]BCS-AA66386 (= [14C]PTU) and to 
follow the formation and disappearance of metabolites in four soils under aerobic conditions at 20°C 
in the dark. The study was performed with BCS-AA66386 over a period of 14 days. 
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The average soil moisture content was maintained at 55% of the maximum water holding capacity 
(MWHC) over the entire period of the study. The biomass of each soil was determined at the start and 
15 days after treatment. No significant difference was observed during the incubation period. 
The application rate of [5-14C]PTU was 45.78 µg (0.16 MBq) per vessel (100 g dry weight of soil), 
which was equivalent to 0.46 mg BCS-AA66386 /kg at a soil density of 1 g/cm3 and 10 cm depth. 

The mass balance was between 90.0 and 99.7% of applied radioactivity (AR) for all soils at all 
sampling intervals. The amount of extractable radioactivity decreased in soil AX from 84.4% of AR 
directly after application to 9.6% of AR at the end of the study (day 14). In soil HH the amount of 
extractable radioactivity decreased from 83.9 to 11.8% of AR, in soil DD from 81.4 to 5.7% and in 
soil WW from 73.3 to 12.2% of AR. The cold extraction procedure was quite efficient, already, since 
accelerated extraction revealed values always below 5% AR, except for one interval in soil HH (5.4% 
of AR, day 3) and one interval in soil DD (5.9% of AR, day 1). 
The amount of non-extracted (bound) residues increased in soil AX from 14.4% of AR at the start of 
the study to maximum 51.3% of AR after 7 days decreasing slightly thereafter, in soil HH from 14.2% 
(day 0) to approx. 41.5% of AR after 10 and 14 days, in soil DD from 18.3% (day 0) to 53.9% of AR 
after 10 days decreasing thereafter, and in soil WW from 24.8% (day 0) to 54.2% of AR after 14 days. 
The formation of CO2 increased steadily to maximum values of 36.5% of AR in soil AX, 37.1% of AR 
in soil HH, 37.6% of AR in soil DD and 29.6% of AR in soil WW. The amount of organic volatiles 
was below 0.1% of AR in all soils during the complete study.  
One major metabolite was found in the extracts of all four soils showing a maximal occurrence of 
64.6% of AR in soil AX (1 day), 67.7% of AR in soil HH (1 day), 56.8% of AR in soil DD (day 2) and 
66.8% of AR in soil WW (day 0.125). It was identified as [5-14C]PU (i.e. BCS-AA17927). 

In conclusion, [14C]PTU was degraded rapidly in all four soils and was not detectable at all one day 
after treatment. The DT50 for degradation was not to be calculated. However, less than 50% AR was 
contributed to the test item at the first sampling interval three hours after application.  
 
I.  MATERIALS AND METHODS 

1.  Test Item 

Test item [14C]PTU:  [5-14C]BCS-AA66386 
Sample ID:  KML 9253 
Specific Activity: 3.52 MBq/mg 
Radiochemical Purity: 100%  
Chemical Purity: n.m. 

2.  Test Soils 

Four soils were used (see Table 7.1.2.1.2- 13). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled freshly from 
the fields (upper horizon of 0 to 20 cm) and sieved to a particle size of ≤ 2 mm. Soil collection and 
handling were in accordance to ISO 10381-6.  
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Table 7.1.2.1.2- 13:  Physico-chemical properties of test soils 

Parameter Results/Units Results/Units Results/Units Results/Units 

Soil (Soil ID) ä2äZe?` ど゛) 
AXXa (AX) 

?8・wua(z w゗ 
Npz9§Jä$ 4a   
(HH) 

゜icpOjh8-` II 
(DD) 

E??6zIä v!ソ 
jcäWvI゘AJ 
(WW) 

Texture Class 1) Loamy sand Silt Loam Loam Sandy Loam 

Soil Taxonomic 
Classification 1) 

Sandy, mixed, 
mesic typic 
Cambudolls 

Loamy, mixed, 
mesic typic 
Argudalfs 

Fine-loamy, mixed, 
active, frigid Typic 
Eutrudept 

Loamy, mixed, 
mesic typic 
Argudalfs 

Sand 1) 
Silt 1) 
Clay 1) 

77 % 
17 % 
6 % 

19 % 
64 % 
17 % 

37 % 
36 % 
27 % 

57 % 
27 % 
16 % 

pH (water) 
pH (saturated paste) 
pH (0.01 M CaCl2) 
pH (1 N KCl) 

6.3 
6.5 
6.1 
5.9 

6.6 
6.7 
6.4 
6.1 

7.5 
7.4 
7.3 
7.0 

5.5 
5.6 
5.3 
5.0 

Organic Matter 2) 3.3 % 2.8 % 8.8 % 3.3 % 
Organic Carbon 1.9 % 1.6 % 5.1 % 1.9 % 
Cation Exchange 
Capacity 9.6 meq/100 g 11.1 meq/100 g 20.0 meq/100 g 10.5 meq/100 g 

Maximum Water 
Holding Capacity 

47.9 g H2O ad 
100 g DW 

55.0 g H2O ad 
100 g DW 

78.1 g H2O ad 
100 g DW 

56.5 g H2O ad 
100 g DW 

Water Holding 
Capacity 
at 0.33 bar (pF 2.5) 
at 0.1 bar (pF 2.0) 

 
 
11.5 % 
21.5 % 

 
 
19.3 % 
35.9 % 

 
 
34.9 % 
45.8% 

 
 
17.1 % 
28.5 % 

Bulk Density 
(disturbed) 1.24 g/cm3 1.14 g/cm3 1.00 g/cm3 1.15 g/cm3 

1)  according to USDA classification 
2)  % organic matter = % organic carbon x 1.724 
 

Biomass of untreated samples [mg C/100 g]soils 

Date of sampling Days after application Soil AX Soil HH Soil DD Soil WW 
01/08/2011 0 457.8 389.9 520.2 327.9 
15/08/2011 15 489.4 346.1 439.3 280.6 

 
B.  STUDY DESIGN 

1.  Experimental Conditions 

The rate of degradation of radiolabelled PTU (BCS-AA66386) was determined under aerobic 
laboratory conditions in the dark for 14 days at 20 °C and 55% of the maximum water holding 
capacity in the following four soils: 
The application rate of [14C]-BCS-AA66386 was 45.78 µg (0.16 MBq) per vessel (100 g dry weight 
ofsoil), which was equivalent to 0.46 mg BCS-AA66386 /kg at a soil density of 1 g/cm3 and 10 cm 
depth. The test was performed in static systems consisting of Erlenmeyer flasks each containing 100 g 
soil (dry weight equivalents) and equipped with traps for the collection of carbon dioxide and volatile 
organic compounds but permeable for oxygen.  

2.  Sampling 

Duplicate samples were processed and analyzed 0, 0.125, 1, 2, 3, 7, 10 and 14 days after treatment 
(DAT). 
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3.  Analytical Procedures 

Duplicate samples were processed and analyzed 0, 0.125, 1, 2, 3, 7, 10 and 14 days after treatment 
(DAT). At each sampling interval, the soil was extracted three times at ambient temperature using 
acetonitrile/water 1/1 (v/v). Furthermore, an microwave-accelerated extraction step was performed at 
65-70 °C using acetonitrile/water 1/1 (v/v) for 10 minutes. The amounts of test item and degradation 
products in soil extracts were determined by liquid scintillation counting (LSC) and by 
HPLC/radiodetection analysis. The amounts of volatiles and non-extractable residues were determined 
by LSC and combustion/LSC, respectively. Metabolite identification was performed by co-
chromatography. The degradation rates were not evaluated by kinetic models due to very fast observed 
degradation. 
 
II.  RESULTS AND DISCUSSION 

Results indicated that the anticipated standardized aerobic conditions were maintained and that the 
soils were microbially active over the duration of the laboratory study. 

A. DATA 

All calculations for radioactivity (as % of applied radioactivity) in the four soil and the respective trap 
attachment for volatiles are listed in Table 7.1.2.1.2- 14 to Table 7.1.2.1.2- 17.  
 
Table 7.1.2.1.2- 14:  Characterisation of the extractable radioactivity in soil AX in % AR 

Sampling interval [days] 0 * 0.125 1 2 3 7 10 14 

Test item 57.2 14.5 n.d. n.d. n.d. n.d. n.d. n.d. 
61.8 11.2 n.d. n.d. n.d. n.d. n.d. n.d. 

Mean 59.5 12.9 n.d. n.d. n.d. n.d. n.d. n.d. 

[14C]BCS-AA17927 (PU) 24.7 61.0 65.3 60.4 51.4 25.8 16.8 7.3 
20.7 64.6 63.9 60.9 50.9 23.6 16.3 8.0 

Mean 22.7 62.8 64.6 60.7 51.1 24.7 16.5 7.7 
n.d. not detected; *: at time zero interaction with viable soil matrix up to 30 minutes is quite reasonable. 

 
Table 7.1.2.1.2- 15:  Characterisation of the extractable radioactivity in soil HH in % AR 

Sampling interval [days] 0 * 0.125 1 2 3 7 10 14 

Test item 53.6 18.5 n.d. n.d. n.d. n.d. n.d. n.d. 
68.6 10.0 n.d. n.d. n.d. n.d. n.d. n.d. 

Mean 61.1 14.3 n.d. n.d. n.d. n.d. n.d. n.d. 

[14C]BCS-AA17927 (PU) 26.5 56.1 65.8 59.3 50.3 34.2 22.5 8.6 
13.8 64.8 69.6 63.7 47.1 35.8 22.7 11.1 

Mean 20.1 60.4 67.7 61.5 48.7 35.0 22.6 9.9 
n.d. not detected; *: at time zero interaction with viable soil matrix up to 30 minutes is quite reasonable. 
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Table 7.1.2.1.2- 16:  Characterisation of the extractable radioactivity in soil DD in % AR 

Sampling interval [days] 0 * 0.125 1 2 3 7 10 14 

Test item 59.0 18.2 n.d. n.d. n.d. n.d. n.d. n.d. 
68.1 26.8 n.d. n.d. n.d. n.d. n.d. n.d. 

Mean 63.6 22.5 n.d. n.d. n.d. n.d. n.d. n.d. 

[14C]BCS-AA17927 (PU) 19.7 56.2 56.6 58.6 40.4 19.3 9.6 n.d. 
7.8 51.2 55.3 55.1 40.5 24.0 7.6 n.d. 

Mean 13.8 53.7 56.0 56.8 40.4 21.6 8.6 n.d. 
  n.d. not detected; *: at time zero interaction with viable soil matrix up to 30 minutes is quite reasonable. 
 
 

Table 7.1.2.1.2- 17:  Characterisation of the extractable radioactivity in soil WW in % AR 

Sampling interval [days] 0 * 0.125 1 2 3 7 10 14 

Test item 36.2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
46.7 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Mean 41.5 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

[14C]BCS-AA17927 (PU) 33.6 66.6 61.6 57.1 48.7 32.8 22.0 10.8 
24.2 67.0 64.8 59.9 51.9 35.4 21.9 9.1 

Mean 28.9 66.8 63.2 58.5 50.3 34.1 21.9 10.0 
  n.d. not detected; *: at time zero interaction with viable soil matrix up to 30 minutes is quite reasonable. 

 
B. METHOD VALIDATION 

The total recovery of the applied radioactivity (AR) ranged between 90.0 % AR and 99.7 % AR for all 
soils during the complete study. The material balances shown for all sampling intervals demonstrate 
that no significant RA dissipated from the flasks or was lost during processing. 
The analytical limits were obtained from blank samples containing no radioactivity. Typical blanks 
contained 15 dpm/ sample (dpm = decays per minute). 
 
C. DEGRADATION OF PTU 

Due to the very fast degradation a kinetic analysis was not to be performed within the report. 
However, DT50 was shown to be less than 3 hours. 
 
III.  CONCLUSIONS 

[14C]BCS-AA66386 (PTU) decreased rapidly. At day 0 analysis, the amounts of [14C]PTU were 
between 63.6 and 59.5 % AR. One day after application BCS-AA66386 was not detectable in any of 
the soils, already. 

From this study it is concluded that PTU has no potential for accumulation in the environment. The 
results are included in the summary of the degradation rates of Propineb and its major degradation 
products in soil in the laboratory given in section CA 7.1.2. 
 
In Table 7.1.2.1.2- 11 the DT50 for PTU degradation received in various soils and studies soil are 
summarized. All DT50 values were derived from SFO fits and their corresponding rate constants. The 
summary shows that PTU is very short living in aerobic soil and degrades with a geometric half-life of 
0.2 days, only. 

************** 
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According to the modelling report by Zb7f$:` ;;A :゜lq:nf$ &If 2014, the normalized DT50 values for 
degradation product PTU are short with a geometric mean value of 0.2 days (c.f. table below). 
 
Table 7.1.2.1.2- 17a:  Summary of the DT50 values for PTU degradation in soil 

Soil Study Moisture 
[%MWHC] 

Corr. 
factor [-] 

DT50 

[days] 
DT50ref 
[days] 

ロ*§-d:ja゛-  ョ$tカ;ty,j5qr5 l;T ゜:じzn. fT, 
2014 

54.2 1 0.1 0.1 

 イ?ehs,/ij- J,t 2012 55 1 0.06 0.06 
DJzj*cäd9ä! gと(  vze:1ョtrt,Äiq E.j sc;,カ? .lT 

2014 
54.2 1 0.5 0.5 

!?5kソo? am   x?!,6s,Ut.zä- IIp o,!zyU ;F! 2014 54.2 1 0.5 0.5 
Aü?bznJk ;ökョ;?!イ;. :゛; 2012 55 1 0.04 0.04 
evzZe?I )Ö4  ;rjl$s/ÄIx9oz T;t yälN4/ :,P 2014 54.2 1 0.4 0.4 
AXXa ,kt5!Dzj/5 y:: 2012 55 1 0.04 0.04 
Wp-たDj?Ja ダ/(jzk,äsi J,: 2012 55 1 0.03 0.03 
Soil 1  a,alwdo( O. (1988) n.a. n.a. 2.0 2.0 
Soil 2 くg(ä,lzÖ ダ, (1988) n.a. n.a. 3.7 3.7 
 Geometric mean  0.2 0.2 
 Median  0.3 0.3 
 Maximum  3.7 3.7 
n.a.: not applicable   

************* 
Degradation of PU 
Propylene-urea was identified as a degradation product of Propineb by l$jftHhく*r゜ig $!/ vcscuf aIt 
2014, and ・5ャ`:fy゜ D. (1996). It is proposed to be a primary degradation product of PTU. This is 
confirmed by (al?Ät;sく, :J, 2012, were PU was identified as degradation product of PTU degradation 
in aerobic soil. Rate of degradation studies for PU itself are available from zhä:2qャäJ: た 3ocwx5 
(2008a, 2008b) (for study summaries see later in this chapter) and iIS-x: /E: 1993). Furthermore, PU 
was also detected in the study by /,el§(A:76iョä T/. ?zs/,H .Zj 2014, where the degradation of 
Propineb-DIDT was investigated. 

The degradation of major terminal metabolite PU is now evaluated on base of a large experimental 
data set for the Supplemental Dossier for Propineb renewal of approval Annex I.  

The evaluation of PU degradation values from study by ;24Äaö;),i゜ic iT. ,?sKe/ E.t 2014, was 
contained in the earlier PTU section (see tLn$rfZ l&: /.e)IJo1 X!t 2014) already. Initial values for the 
metabolites, 4-Methyl-imidazoline, PTU and PU were set to zero. First values at the limit of detection 
(LOD) or below LOD were set to 0.5 × LOD. The LOD accounted for 1.0 % AR. The pre-processed 
data is shown in section 5.1.2 (Table 10) of report, and the proposed degradation pathway indicated by 
Figure 7.1.2.1.2- 2 was used. The resulting data for PU were in Table 7.1.2.1.2- 8 and Table 7.1.2.1.2- 
9, already.  

As well the evaluation of PU degradation values from study by Ü,x,gfj49! ョf, 2012, was 
contained in the earlier PTU section (see 5cf.ォ6/ E:: f__F(I;v ;tÄ 2014) already. Initial values for the 
metabolites, 4-Methyl-imidazoline, PTU and PU were set to zero. First values at the limit of detection 
(LOD) or below LOD were set to 0.5 × LOD. The LOD accounted for 1.0 % AR. The pre-processed 
data is shown in section 5.1.2 (Table 10) of report, and the proposed degradation pathway indicated by 
Figure 7.1.2.1.2- 2 was used. The resulting data for PU were in Table 7.1.2.1.2- 8 and Table 7.1.2.1.2- 
9, already.  

The evaluation of all PU degradation data is compiled by the report of (-IZkv0 ;iノ Tfclq(q. ゅtt 2014. 
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The following Table 7.1.2.1.2- 18 and Table 7.1.2.1.2- 19 summarise the respective results. 

All DT50 values were derived from SFO fits and their corresponding rate constants. The summary 
shows that PU is short living in aerobic soil and degrades with a geometric non-normalized half-life of 
5.9 days and a median of 5.7 days, respectively. A dependence of the DT50 on soil properties was not 
detected, however, a dependency of concentration is soil (the lower the faster). In general the newer 
studies with more realistic lower concentrations in soil resulted in shorter half-lives than the older 
ones, i.e. the study by i゛,V)i :I& 1993, which includes the maximum DT50 value of 45.9 days. In 
order to use the DT50 values for modelling purposes in exposure predictions the values derived from 
ュt/`ä X!t 1993, may be normalized to optimum soil moisture content and a geometric mean or median 
value may then be calculated. 
 
Table 7.1.2.1.2- 18:  Overall Summary of the DT50 for PU degradation in soil 

Soil Study Study 
conditions1 

Kinetic  
model DT50 

BBA soil 2.2 e+r,:t .B. 1993 14.4 % SFO 17.8 
BBA soil 2.3 jSä,-t R.. 1993 14.0 % SFO 9.6 
どgi5!`jzyp aじii_l:`,kvue l.L sjÖe,ä E.: 2014  SFO 5.7 
 :lz:a1じr,s J,l 2012  SFO 3.7 
 cvzc゛J§/R/ ョoä カd37gz (2008a)  SFO 4.4 
 4av9jCzä/J ?75 ヌxbn9? (2008b)  SFO 1.9 
G2Jäcfc゛?j0 w(゜ ヌif_a/,;eyön` TfI Cu・l2f 8;t 2014  SFO 6.5 
 lJü:ゕ?9aä5 64c じョ゜$6ä 

(2008a) 
 

SFO 6.9 

 $??hJCe/8: e§9 Q6b_§c (2008b)  SFO 5.4 
Q?dä24( `,=:lä ゕ.. 1993 24.4 % SFO 7.7 
Ö5-?゛ä6 am  B.sy!ョ,vi4(!p T.; fvxDgl .ゕ. 2014  SFO 8.1 
kz9oど§Ja ロs),tat/z6 J,: 2012  SFO 5.7 
 ?t8R゜za6J: c2_ kpcヌ4v (2008a)   SFO 5.4 
 eöJ8/Cäkä: oöc じ_0khz (2008b)   SFO 2.3 
Tc?g(ca wn) :lpfl+ X.I 1993 10.3 % SFO 45.9 
§-Täczz Ä(_ AIIIa ä/くJ/ゕ3eäü e゜_ 1vVv6ä (2008a)   SFO 6.8 
 jゕä゛äa_J・j q?§ no8zwv (2008b)   SFO 3.0 
ヮczcäuI Önr 
AXXa 

8tAijgi6-!0・゜ .j2 vfgだ゛f !T: 
2014 

 SFO 5.2 

 !・_wiäくjrf tk! 2012  SFO 4.6 
 RäjJl?§?xü 3zy ヌä§1§9 (2008a)   SFO 5.9 
 bJ/ゕ?ョääj6 c92 äÄo゛8ョ 

(2008b)  
 SFO 3.4 

I/J?W5゘Az ls?jt!,Apc :J, 2012  SFO 5.9 
   Geometric mean 5.9 
   Median 5.7 
   Max 45.9 
1 moisture content (grav. %) and temperature if deviating from optimum (i.e. 55% MWHC, 20°C)  

 
Table 7.1.2.1.2- 19:  Formation fractions (ff) for the formation of PU from degradation studies 

of Propineb-DIDT and PTU 

Soil Study ff 

Ä゜oq-ijäöI z゜H;1,:fbc4,r T:I ダ4ョltc FI: 2014 1.0 
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 ・ktlÜüfI,h z/I 2012 0.767 
d7`Ü?゜J??:ä Ar・ llk(k,$Ö゛゛8it ;$i カb!x7! 7// 2014 0.885 
ü3z2Kr? zグ xd?OdJä$ :abn)t;y/,ヌョe .;T ,eä:Us E:. 2014 1.0 
 ws:;h,?I/a J,: 2012 0.798 
ä_afEe? y`V AXXa sg),Qtkjj*Jql tjF Uf,hsq :7f 2014 1.0 
 IlbsDyzj/; c,! 2012 0.815 
)ァääz1c wIg VjJäWo)゘a 5jxカく7f;.I Ix: 2012 0.775 
 Mean 0.880 
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The following new experimental study was performed in order to broaden (i.e. for soil pH) the data set 
for PU, the terminal degradate of Propineb. 
 
 
Report: ÖÜR p$・,ョ,,,6 jk0lゕzälöJüe4j. +.t 8.Ä§h2c N,;2008;M-311730-01 
Title: [5-14C]BCS-AA17927 (propylene-urea): Aerobic degradation in five 

European soils 
Report No: MEF-08/443 
Document No: M-311730-01-1 
Guidelines: OECD 307; EU 95/36/EC amending 91/414/EEC, Annexes II and III 
GLP/GEP: Yes 

 
 
EXECUTIVE SUMMARY 

The biotransformation of [5-14C]BCS-AA17927 (14C-propylene-urea, -PU) was studied in e0z!q)Tzä4 
AXXa (LX), sandy loam soil (pH 6.1, organic carbon 2.0%, れ2aj぀_ö, Germany), jt(どö?$*0( II 
(DDII), silty clay (pH 7.1, organic carbon 4.1%, c6ぃ/・7?d?tた, Germany, Täcäpz!51I AIIIa (LA), 
loam soil (pH 6.3, organic carbon 1.3%, 17gaれjた, Germany), )?ソ4a_a4 eに 6z2?V゛Jk (HaH, silt 
loam soil (pH 6.5, organic carbon 2.5%, Jzatッg!゛ö, Germany), Kä5J?jo(3?a どg) (HH), loam soil 
(pH 4.8, organic carbon 3.3%, `・alぃ4Jä6, Germany) for 21 days under aerobic conditions in the dark 
at 20°C and 55% WHCmax (max. water holding capacity. [5-14C]BCS-AA17927 (PU) was applied at 
the nominal rate of 515 µg/kg soil (DM). This value is based on maximum PEC values of 655 and  
375 µg/kg for PU in soil for the two intended uses in field crops and grapes. The PEC values were 
determined for field application rates of 4 x 2100 g Propineb/ ha (field crops) and 4 x 1348.6 g 
Propineb / ha (grapes). 

The test system consisted of Erlenmeyer flasks equipped with traps for the collection of CO2 and 
volatile organic compounds. Samples were analyzed at 0, 2, 4, 7, 10, 14, 21 days after treatment 
(DAT). At each sampling date the soil samples were extracted five times by shaking at ambient 
temperature and once with microwave assistance at 70°C with methanol/water mixtures. The [5-
14C]BCS-AA17927 (PU) residues were analyzed and quantified by HPLC. TLC was used as 
confirmation method. The identification of the test item was accomplished by LC-MS/MS and LC-1H-
NMR spectroscopy and was confirmed by co-chromatography using a non-labeled reference. Only 
trace amounts of other residues were detected in the extracts. 

The test conditions outlined in the study protocol were maintained throughout the study. Material 
balances were 96.8 ± 3.1% (94.4 to 99.2%, soil LX), 92.7 ± 4.0% (89.2 to 99.4%, soil DDII), 95.9 ± 
2.6% (93.1 to 100.1%, soil LA), 95.4 ± 2.9% (92.6 to 100.4, soil HaH) and 96.4 ± 1.8% (94.6 to 
99.4%, soil HH) of the applied amount.  

The test item was declining from 94.0, 92.3, 94.4, 94.2% and 93.0% AR at DAT-0 to 1.1, 0.5, 4.7, 1.8 
and 12.0% in the soils LX, DDII, LA, HaH and HH, respectively, at the end of the study. For kinetics 
evaluations see Table 7.1.2.1.2- 20.  
The half-life (SFO, GEOmean) for [14C]PU in the tested soils kept at 20°C under aerobic conditions 
was 6.1 days. 

Non-extractable 14C-residues increased from 3.2, 4.7, 2.7, 3.6 and 4.4% AR at DAT-0 to 35.8, 35.8, 
35.1, 39.2 and 47.9% AR at the end of the study period, respectively.  

Considerable amounts of 14CO2 were produced amounting to 53.2, 51.3, 50.5, 49.7 and 32.4% of AR 
in the soils LX, DDII, LA, HaH and HH, respectively, at the end of the study. No volatile organic 
compounds were measured at values > 0.1% AR at all sampling dates.  
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Table 7.1.2.1.2- 20:  Degradation kinetics calculations for [14C]PU in soil (best fits indicated 
bold typed) 

Soil Kinetic 
Model DT50 [d] DT90 [d] Chi2error 

 
ヮdyIäcäyc) AXXa 

SFO 
FOMC 
DFOP 

6.1 
6.1 
6.1 

20.4 
20.5 
20.4 

7.2723 
7.9397 
8.6556 

 
/a3Xv/$8I` II 

SFO 
FOMC 
DFOP 

4.7 
4.6 
4.7 

15.5 
15.5 
15.5 

11.2532 
12.2701 
13.3937 

 
E-2cäz2adr AIIIa 

SFO 
FOMC 
DFOP 

7.1 
7.1 
7.1 

23.7 
23.8 
23.7 

6.4198 
7.0465 
7.6410 

 
w゜?eäü(_ ?グ wnä?upJ* 

SFO 
FOMC 
DFOP 

5.7 
5.6 
5.7 

18.8 
18.9 
18.8 

5.7411 
6.3244 
6.8331 

 
X?$Jz/)z0_z レ!2 

SFO 
FOMC 
DFOP 

7.3 
7.2 
7.3 

24.3 
24.9 
24.4 

1.0113 
1.1586 
1.2035 

SFO-Mean Arithmetic 
Geometric 

6.2 
6.1 

20.5 
20.3  

 
I.  MATERIALS AND METHODS 

1.  Test Item 

Test item:   [5-14C]BCS-AA17927 (14C-PU) 
Sample ID:  KATH 6556 
Specific Activity: 4.27 MBq/mg  (115.41 µCi/mg) 
Radiochemical Purity: 97.5% (HPLC, radiodetection) 
Chemical Purity: > 99% (HPLC, UV det., 192 nm) 

 
2.  Test Soils 

Five soils were used (see Table 7.1.2.1.2- 21). 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.  
 
B.  STUDY DESIGN 

1.  Experimental Conditions 

The biotransformation of [5-14C]BCS-AA17927 (14C-PU) was studied in 5 soils for 21 days under 
aerobic conditions in the dark at 20°C and 55% WHCmax (max. water holding capacity). 
 
The test was performed in static systems consisting of Erlenmeyer flasks each containing 100 g soil 
(dry weight equivalents) and equipped with traps for the collection of carbon dioxide and volatile 
organic compounds but permeable for oxygen.  
 
2.  Sampling 

Samples were analyzed at 0, 2, 4, 7, 10, 14, 21 days after treatment (DAT) Duplicate samples were 
processed at each sampling date. 
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Table 7.1.2.1.2- 21:  Physico-chemical properties of test soils 
Parameter Results/Units Results/Units Results/Units Results/Units Results/Units 
Soil  zcI・)Tä?・0 

AXXa  
ÜbI8j:a7pf II 

 
Tzcx1I?c(_ AIIIa Nu-?゛cc0 ダz 

レ$o*9?Jä 
w_Jäoc/a!zq !

ロö 
Soil Taxonomic 
Classification 
(USDA) 

Sandy floodplain 
deposits of the 

lower terrace of 
the Rhine river, 

material from the 
Pleistocene Ice 

Age 

Not available Finer fluvial 
sediment above 

coarse floodplain 
deposits of the 
lower terrace of 
the Rhine river, 

material from the 
Pleistocene Ice 

Age 

Loess or loess 
colluvium 

(Pleistocene, 
Holocene) 

Not available 

Soil Series  Sandy, mixed, 
mesic Typic 
Cambudolls 

Not available Loamy, mixed, 
mesic Typic 
Argudalfs 

Loamy, mixed, 
mesic Typic 
Argudalfs 

Not available 

Texture Class 
(USDA)  

Sandy Loam Silty Clay Loam Silt Loam Silt Loam 

Sand 
Silt 
Clay 

67% 
19% 
14% 

17% 
41% 
42% 

45% 
33% 
22% 

21% 
59% 
20% 

27% 
53% 
20% 

pH in Water 
pH in saturated 
paste 
pH in KCl 
pH in CaCl2 

6.3 
 

6.2 
5.9 
6.1 

7.2 
 

7.1 
6.8 
7.1 

6.6 
 

6.5 
6.1 
6.3 

6.6 
 

6.6 
6.2 
6.5 

5.1 
 

5.0 
4.4 
4.8 

Organic Matter1)  3.4% 7.1% 2.2% 4.3% 5.7% 
Organic Carbon  2.0% 4.1% 1.3% 2.5% 3.3% 
Soil Biomass2) 
(DAT-0 and 
DAT-42) 

492/473 2335/1819 176/198 1125/701 723/483 

Cation 
Exchange 
Capacity (CEC) 

9.6 meq/100 g 19.2 meq/100 g 9.6 meq/100 g 13.4 meq/100 g 10.5 meq/100 g 

55% of WHCmax 28.4 g water ad 
100 g soil DM 

42.7 g water ad 
100 g soil DM  

27.4 g water ad 
100 g soil DM  

36.5 g water ad 
100 g soil DM  

41.4 g water ad 
100 g soil DM  

1) % organic matter = % organic carbon x 1.724 
2) mg microbial carbon per kg of soil [dry weight] 

 
 
3.  Analytical Procedures 

The soil samples were extracted five times by shaking at ambient temperature and once with 
microwave assistance at 70°C with methanol/water mixtures. The [5-14C]BCS-AA17927 residues were 
analyzed and quantified by HPLC. TLC was used as confirmation method. The identification of the 
test item was accomplished by LC-MS/MS and LC-1H-NMR spectroscopy and was confirmed by co-
chromatography using a non-labeled reference.  
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II. RESULTS AND DISCUSSION 

A. DATA 

Table 7.1.2.1.2- 22:  Biotransformation of [14C]PU in soil zeepa(-ァ・g AXXa under aerobic 
conditions, expressed as % of AR (mean ± SD) 

Compound 
Mean DAT (days after treatment) 

SD 0 2 4 7 10 14 21 

BCS-AA17927 (14C-PU) 
Mean 94.0 80.6 66.5 47.4 33.9 15.6 1.1 
SD ±0.6 ±0.4 ±0.3 ±0.6 ±2.0 ±0.2 ±0.3 

Unidentified RA 
Mean 2.0 1.0 1.8 2.2 3.1 3.3 4.3 
SD ±0.1 ±0.2 ±0.2 ±0.6 ±0.1 ±0.2 ±0.2 

Total extractable residues 
Mean 96.0 81.6 68.3 49.6 37.1 19.0 5.4 
SD ±0.7 ±0.2 ±0.4 ±0.0 ±1.9 ±0.0 ±0.0 

14CO2 
Mean n.a. 4.5 11.3 20.6 28.5 40.5 53.2 
SD  ±0.1 ±0.2 ±0.0 ±0.9 ±0.3 ±0.1 

Volatile organics 
Mean n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
SD        

Non-extractable residues 
Mean 3.2 11.1 17.9 25.0 32.9 36.3 35.8 
SD ±0.2 ±0.3 ±0.5 ±0.2 ±5.1 ±0.2 ±0.1 

Total Recovery 
Mean 99.2 97.2 97.5 95.2 98.4 95.8 94.4 
SD ±0.9 ±0.4 ±0.3 ±0.2 ±6.2 ±0.1 ±0.0 

n.d.: not detected,  n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
 

Table 7.1.2.1.2- 23:  Biotransformation of [14C]PU in soil /・7(V_jzk( under aerobic conditions, 
Expressed as % of AR (mean ± SD) 

Compound 
Mean DAT (days after treatment) 

SD 0 2 4 7 10 14 21 

BCS-AA17927 (14C-PU) 
Mean 92.3 75.9 60.0 38.8 18.8 1.4 0.5 
SD ±0.6 ±1.0 ±0.1 ±0.2 ±0.7 ±0.6 ±0.1 

Unidentified RA 
Mean 2.4 2.1 2.7 2.0 2.6 3.7 2.9 
SD ±0.6 ±0.5 ±0.2 ±0.0 ±0.1 ±0.5 ±0.0 

Total extractable residues 
Mean 94.6 78.0 62.6 40.8 21.4 5.1 3.4 
SD ±0.1 ±0.5 ±0.3 ±0.2 ±0.7 ±0.0 ±0.1 

14CO2 
Mean n.a 3.3 8.8 19.4 30.3 45.5 51.3 
SD  ±0.1 ±0.2 ±0.1 ±0.6 ±0.0 ±0.0 

Volatile organics 
Mean n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
SD        

Non-extractable residues 
Mean 4.7 15.0 21.7 30.5 37.5 39.1 35.8 
SD ±0.3 ±0.7 ±0.1 ±0.4 ±0.1 ±0.1 ±0.0 

Total Recovery 
Mean 99.4 96.3 93.1 90.6 89.2 89.7 90.5 
SD ±0.2 ±1.3 ±0.2 ±0.7 ±0.1 ±0.0 ±0.0 

n.d.: not detected,  n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
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Table 7.1.2.1.2- 24:  Biotransformation of [14C]PU in soil Teä9`1qr?a AIIIa under aerobic 
conditions, expressed as % of AR (mean ± SD) 

Compound 
Mean DAT (days after treatment) 
SD 0 2 4 7 10 14 21 

BCS-AA17927 (14C-PU) 
Mean 94.4 83.2 71.6 53.1 38.9 23.3 4.7 
SD ±0.7 ±0.2 ±0.9 ±0.5 ±0.3 ±0.5 ±0.2 

Unidentified RA 
Mean 3.0 1.7 2.1 2.8 2.5 2.8 2.8 
SD ±0.4 ±0.1 ±0.5 ±0.2 ±0.1 ±0.2 ±0.3 

Total extractable residues 
Mean 97.4 84.9 73.7 55.9 41.4 26.1 7.5 
SD ±0.3 ±0.3 ±0.4 ±0.3 ±0.2 ±0.7 ±0.1 

14CO2 
Mean n.a. 3.3 9.0 18.3 26.6 36.4 50.5 
SD  ±0.1 ±0.0 ±0.1 ±0.1 ±0.2 ±0.5 

Volatile organics 
Mean n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
SD        

Non-extractable residues 
Mean 2.7 9.7 14.4 21.3 25.5 31.4 35.1 
SD ±0.4 ±0.2 ±0.2 ±0.4 ±0.7 ±0.2 ±0.2 

Total Recovery 
Mean 100.1 97.9 97.0 95.5 93.5 93.9 93.1 
SD ±0.1 ±0.0 ±0.6 ±0.1 ±0.4 ±0.3 ±0.3 

n.d.: not detected,  n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
 

Table 7.1.2.1.2- 25:  Biotransformation of [14C]PU in soil q?akKä!゛ under aerobic conditions, 
expressed as % of AR (mean ± SD) 

Compound 
Mean DAT (days after treatment) 
SD 0 2 4 7 10 14 21 

BCS-AA17927 (14C-PU) 
Mean 94.2 78.0 63.2 43.8 28.9 13.7 1.8 
SD ±1.2 ±0.5 ±0.6 ±0.3 ±1.5 ±0.0 ±0.3 

Unidentified RA 
Mean 2.5 1.6 1.8 2.0 2.4 2.3 2.7 
SD ±0.4 ±0.4 ±0.5 ±0.2 ±0.2 ±0.1 ±0.1 

Total extractable residues 
Mean 96.7 79.5 65.0 45.8 31.3 16.0 4.5 
SD ±0.8 ±0.1 ±0.0 ±0.4 ±1.3 ±0.0 ±0.2 

14CO2 
Mean n.a. 4.4 11.3 20.7 29.0 38.8 49.7 
SD  ±0.1 ±0.1 ±0.2 ±0.2 ±0.1 ±0.3 

Volatile organics 
Mean n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
SD        

Non-extractable residues 
Mean 3.6 13.5 20.2 27.8 32.2 38.5 39.2 
SD ±0.1 ±0.0 ±0.1 ±0.3 ±0.5 ±0.6 ±0.3 

Total Recovery 
Mean 100.4 97.5 96.5 94.3 92.6 93.4 93.5 
SD ±0.7 ±0.3 ±0.3 ±0.1 ±0.5 ±0.7 ±0.1 

n.d.: not detected,  n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
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Table 7.1.2.1.2- 26:  Biotransformation of [14C]PU in soil J:bとä7?*äaf とg- under aerobic 
conditions, expressed as % of AR (mean ± SD) 

Compound 
Mean DAT (days after treatment) 
SD 0 2 4 7 10 14 21 

BCS-AA17927 (14C-PU) 
Mean 93.0 75.6 62.5 48.2 36.1 25.1 12.0 
SD ±0.1 ±0.8 ±0.6 ±0.7 ±0.1 ±0.8 ±0.1 

Unidentified RA 
Mean 2.0 1.5 1.6 1.6 1.9 1.9 2.3 
SD ±0.2 ±0.0 ±0.4 ±0.2 ±0.3 ±0.4 ±0.2 

Total extractable residues 
Mean 95.0 77.2 64.1 49.9 38.1 27.0 14.3 
SD ±0.3 ±0.8 ±0.1 ±0.6 ±0.3 ±0.4 ±0.1 

14CO2 
Mean n.a. 3.2 7.2 12.3 17.5 23.5 32.4 
SD  ±0.1 ±0.1 ±0.1 ±0.1 ±0.2 ±0.0 

Volatile organics 
Mean n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
SD        

Non-extractable residues 
Mean 4.4 17.7 25.1 33.7 39.5 44.9 47.9 
SD ±0.2 ±0.2 ±0.5 ±0.1 ±0.1 ±0.1 ±0.1 

Total Recovery 
Mean 99.4 98.1 96.4 95.8 95.1 95.4 94.6 
SD ±0.5 ±1.0 ±0.5 ±0.6 ±0.2 ±0.1 ±0.3 

n.d.: not detected,  n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
 
B. METHOD VALIDATION 

The DAT-0 extraction efficiency was 94.6 to 97.4% AR . The stability of the test item was verified by 
a DAT-0 recovery of 92.3 to 94.4% AR for the organic and microwave extracts.  These results 
indicated that the extraction method was well suited to extract the applied [14C]-labeled test item from 
the soil matrix. 
The HPLC method (reversed phase RP-18) was used for data evaluation. A good selectivity and 
reproducibility demonstrated the suitability of the separation and quantitation.  
 The limit of quantitation values (LOQ) of HPLC for a single peak in the organic soil extracts was 
approximately 0.8% AR. The HPLC mean recovery for this method was approximately 102.0 and 
102.5% for the two types of extracts indicating that no significant losses of radioactivity occurred on 
column, tubings or detectors . 
Normal phase Si-60 TLC was used to confirm the results. 
 
C. DEGRADATION OF 14C-PU 

The test item was declining from 94.0, 92.3, 94.4, 94.2% and 93.0% AR at DAT-0 to 1.1, 0.5, 4.7, 1.8 
and 12.0% in the soils LX, DDII, LA, HaH and HH, respectively, at the end of the study. Thereby, not 
any other major metabolite could be observed. 

For kinetics evaluation see Table 7.1.2.1.2- 20. The half-life (SFO, GEOmean) for [14C]PU in the 
tested soils kept at 20°C under aerobic conditions was 6.1 days. 
 
III.  CONCLUSIONS 

The data gathered in the current laboratory investigation demonstrate that the test item is degraded 
well in the five soils. For [14C]PU a DT50 of 6.1 days (GEOmean over the five soils) was calculated. 
High amounts of 14CO2 (up to 53.2% AR) were measured at the end of the study indicating that 
relatively quick mineralization occurred once metabolism of [5-14C]PU is initiated. 
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The following new experimental study (quite similar to the study described before) was performed 
with a lower treatment dose since there were some hints that the degradation of PU is depended on the 
test concentration in soil. 
 
 
Report: HRX ,6,゜1,k,_ :§o:ゅz??tü0Jöj. =,/ ロ_1p.na Ü,;2008;M-312784-01 
Title: [5-14C]BCS-AA17927 (propylene-urea): Aerobic degradation at low rate in 

five European soils 
Report No: MEF-08/473 
Document No: M-312784-01-1 
Guidelines: OECD 307; EU 95/36/EC amending 91/414/EEC, Annexes II and III 
GLP/GEP: Yes 

 
 
EXECUTIVE SUMMARY 

The biotransformation of [5-14C]BCS-AA17927 ([14C]PU) at low application rate was studied in the 
same five soils as mentioned in the study before: Zzeaäü!p1! AXXa (LX), 79゜uQ/iäI( II (DD), 
0T?äenc`4` AIIIa (LA), K!äo7cxa ゗e レ?Jxöokz (HH), and Az6Jän?8cft Nu- (HS) for 14 days under 
aerobic conditions in the dark at 20°C and 55% WHCmax (max. water holding capacity). [14C]PU was 
applied at the nominal rate of 50 µg/kg soil (DM) corresponding to 1/10 of an environmentally 
relevant maximum soil concentration used in an earlier study. Due to e.g. translocation of PU in soil 
its concentration will decrease to lower values in deeper soil layers. This effect was simulated for the 
investigation in the present study. 

Again, the test system consisted of Erlenmeyer flasks equipped with traps for the collection of CO2 
and volatile organic compounds. Samples were analyzed at 0, 1, 2, 3, 4, 7, 10 and 14 days after 
treatment (DAT). At each sampling date the soil samples were extracted five times by shaking at 
ambient temperature and once with microwave assistance at 70°C with methanol/water mixtures. The 
[5-14C]BCS-AA17927 residues were analyzed and quantified by HPLC. TLC was used as 
confirmation method. The identity of the test item in the application solution was verified by LC-
MS/MS and was confirmed throughout the experiment by co-chromatography using a non-labeled 
reference. Only trace amounts of other residues were detected in the extracts. 

The test conditions outlined in the study protocol were maintained throughout the study. Material 
balances were 95.6 ± 2.3% (92.2 to 99.1%, soil LX), 92.5 ± 3.7% (89.4 to 99.9%, soil DD), 95.7 ± 
2.5% (93.1 to 99.9%, soil LA), 95.8 ± 3.1% (92.7 to 101.7, soil HH) and 95.8 ± 2.0% (93.8 to 99.0%, 
soil HS) of the applied amount.  

The test item was declining from 94.8, 92.8, 94.2, 92.7% and 92.1% AR at DAT-0 to 0.9, 0.4, 0.6, 0.6 
and 1.2% in the soils LX, DD, LA, HH and HS, respectively, at the end of the study. For kinetics 
evaluations see Table 7.1.2.1.2- 27. 
The half-life (SFO, GEOmean) for [14C]PU in the tested soils kept at 20°C under aerobic conditions 
was just 2.7 days, and this significantly lower as that determined for the higher test concentrations. As 
it was indicated a concentration dependency of the degradation rate for PU was shown. In a 
supplementary non-GLP experiment it was demonstrated that this effect was not caused by scattering 
activities of different soil batches taken from the same field, but rather is a genuine property of the 
metabolite PU. 

Non-extractable 14C-residues increased from 2.3, 3.8, 2.2, 5.4 and 3.7% AR at DAT-0 to 40.6, 40.4, 
39.7, 44.6 and 46.5% AR at the end of the study period, respectively.  
Considerable amounts of 14CO2 were formed amounting to 44.9, 49.4, 48.1, 45.9 and 42.2% of AR in 
the soils LX, DD, LA, HH and HS, respectively, at the end of the study.  
No volatile organic compounds were measured at values > 0.1% AR at all sampling dates.  
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Table 7.1.2.1.2- 27:  Degradation kinetics calculations for [5-14C]PU in soil (best fits indicated 
bold typed) 

Soil Kinetic Model DT50 [d] DT90 [d] Chi2error 

3-Zcc??*6r AXXa 
SFO 

FOMC 
DFOP 

3.5 
3.5 
3.5 

11.8 
11.8 
11.8 

5.5879 
6.2427 
6.4374 

jj*0V5z$`- II 
SFO 

FOMC 
DFOP 

2.0 
2.0 
2.0 

6.8 
6.8 
6.8 

7.6685 
8.4598 
8.8695 

Zzey?・e)1` AIIIa 
SFO 

FOMC 
DFOP 

3.2 
3.2 
3.2 

10.5 
10.6 
10.5 

7.6954 
8.4452 
8.9078 

G6a(3aha cハ 2y?・Va9J 
SFO 

FOMC 
DFOP 

2.5 
2.5 
2.5 

8.2 
8.2 
8.2 

6.5303 
7.0688 
7.5231 

afÄ?$J6äjqa k!w 
SFO 

FOMC 
DFOP 

2.7 
2.7 
2.7 

8.9 
8.9 
8.9 

5.2365 
5.7010 
6.0325 

SFO-Mean Arithmetic 
Geometric 

2.8 
2.7 

9.2 
9.1  

SFO, single first order 
FOMC, first order multi compartment 
DFOP, double first order in parallel 

 

I.  MATERIALS AND METHODS 

1.  Test Item 
Test item:   [5-14C]BCS-AA17927 ([14C]PU) 
Sample ID:  KATH 6556 
Specific Activity: 4.27 MBq/mg (115.41 µCi/mg) 
Radiochemical Purity: 97.5% (HPLC, radiodetection) 
Chemical Purity: > 99% (HPLC, UV det., 192 nm) 

 
2.  Test Soils 

Five soils were used (see Table 7.1.2.1.2- 28). 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.  
 
B.  STUDY DESIGN 

1.  Experimental Conditions 

The biotransformation of [5-14C]BCS-AA17927 (14C-PU) was studied in 5 soils for 14 days under 
aerobic conditions in the dark at 20°C and 55% WHCmax (max. water holding capacity). 
The test was performed in static systems consisting of Erlenmeyer flasks each containing 100 g soil 
(dry weight equivalents) and equipped with traps for the collection of carbon dioxide and volatile 
organic compounds but permeable for oxygen.  
 
2.  Sampling 

Samples were analyzed at 0, 1, 2, 3, 4, 7, 10 and 14 days after treatment (DAT). Duplicate samples 
were processed at each sampling date. 
 

Bayer CropScience

  
  

  
    

  
  
  

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

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

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

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

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

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

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

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

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



Page 75 of 144 
2014-06-26 

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

 
  

Table 7.1.2.1.2- 28:  Physico-chemical properties of test soils 
Parameter Results/Units Results/Units Results/Units Results/Units Results/Units 

Soil  ?e?vIァuä!* 
AXXa Äcd87!_j:I II ヮ??x3(?c)0 

AIIIa 
uz-8K?ö? ?グ 

kä4äY§Jk 
8cVz・Je?/p- 

Ap! 

Soil Taxonomic 
Classification 
(USDA) 

Sandy floodplain 
deposits of the 

lower terrace of 
the Rhine river, 

material from the 
Pleistocene Ice 

Age 

Not available 

Finer fluvial 
sediment above 

coarse floodplain 
deposits of the 
lower terrace of 
the Rhine river, 

material from the 
Pleistocene Ice 

Age 

Loess or loess 
colluvium 

(Pleistocene, 
Holocene) 

Not available 

Soil Series  
Sandy, mixed, 
mesic Typic 
Cambudolls 

Not available 
Loamy, mixed, 

mesic Typic 
Argudalfs 

Loamy, mixed, 
mesic Typic 
Argudalfs 

Not available 

Texture Class 
(USDA)  Sandy Loam Loam Sandy loam Loam Silt Loam 

Sand 
Silt 
Clay 

75% 
19% 
6% 

31% 
42% 
27% 

55% 
28% 
17% 

35% 
50% 
15% 

33% 
52% 
15% 

pH in Water 
pH in saturated 
paste 
pH in KCl 
pH in CaCl2 

6.0 
 

6.1 
5.5 
5.9 

7.2 
 

7.1 
6.7 
7.1 

7.0 
 

7.0 
6.4 
6.8 

6.9 
 

6.9 
6.4 
6.8 

6.0 
 

6.0 
5.3 
5.8 

Organic Matter1)  2.9% 8.1% 2.2% 4.8% 4.0% 
Organic Carbon  1.7% 4.7% 1.3% 2.8% 2.3% 
Soil Biomass2) 
(DAT-0 and 
DAT-21) 

Table 8 of  
report 

Table 8  
of report 

Table 8  
of report 

Table 8  
of report 

Table 8 of 
report 

Cation 
Exchange 
Capacity (CEC) 

9.0 meq/100 g 15.9 meq/100 g 9.4 meq/100 g 13.0 meq/100 g 8.7 meq/100 g 

55% of WHCmax 
25.4 g water ad 
100 g soil DM 

44.7 g water ad 
100 g soil DM  

24.8 g water ad 
100 g soil DM  

37.0 g water ad 
100 g soil DM  

34.3 g water ad 
100 g soil DM  

1) % organic matter = % organic carbon x 1.724 
2) mg microbial carbon per kg of soil [dry weight] 

 
 
3.  Analytical Procedures 

The soil samples were extracted five times by shaking at ambient temperature and once with 
microwave assistance at 70°C with methanol/water mixtures. The [14C]PU residues were analyzed and 
quantified by HPLC. TLC was used as confirmation method. The identification of the test item was 
accomplished by LC-MS/MS and LC-1H-NMR spectroscopy and was confirmed by co-
chromatography using a non-labeled reference.  
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II.  RESULTS AND DISCUSSION 

A. DATA 

Table 7.1.2.1.2- 29:  Biotransformation of [14C]PU in soil Tääa!?pvq! AXXa under aerobic 
conditions, expressed as % of AR (mean ± SD) 

Compound 
Mean DAT (days after treatment) 

SD 0 1 2 3 4 7 10 14 

BCS-AA17927 ([14C]PU) 
Mean 94.8 80.9 69.2 56.9 47.0 25.5 8.3 0.9 
SD ±0.7 ±1.0 ±1.1 ±0.3 ±1.3 ±2.2 ±0.7 ±0.1 

Unidentified RA 
Mean 2.0 2.7 2.2 2.3 2.1 2.6 4.2 5.8 
SD ±0.8 ±0.8 ±0.2 ±0.7 ±0.2 ±0.6 ±0.2 ±0.3 

Total extractable residues 
Mean 96.8 83.6 71.3 59.2 49.1 28.0 12.5 6.6 
SD ±0.1 ±0.2 ±0.9 ±0.5 ±1.5 ±1.6 ±0.9 ±0.3 

14CO2 
Mean 

n.a. 
3.5 7.3 12.0 16.6 27.6 38.7 44.9 

SD ±0.1 ±0.9 ±0.2 ±0.5 ±0.2 ±0.3 ±0.1 

Volatile organics 
Mean 

n.a. 
<0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 

SD      ±0.0  

Non-extractable residues 
Mean 2.3 10.7 17.0 24.0 30.4 38.0 43.4 40.6 
SD ±0.3 ±0.1 ±0.2 ±0.4 ±0.2 ±0.8 ±0.3 ±0.0 

Total Recovery 
Mean 99.1 97.8 95.7 95.3 96.0 93.7 94.6 92.2 
SD ±0.1 ±0.3 ±0.9 ±0.2 ±0.7 ±0.5 ±0.3 ±0.5 

n.d.: not detected,  n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
 
Table 7.1.2.1.2- 30:  Biotransformation of [14C]PU in soil ia゛X$:8ö)( under aerobic 

conditions, expressed as % of AR (mean ± SD) 

Compound 
Mean DAT (days after treatment) 

SD 0 1 2 3 4 7 10 14 

BCS-AA17927 ([14C]PU) 
Mean 92.8 70.5 51.1 37.5 22.0 2.0 0.7 0.4 

SD ±0.6 ±0.9 ±0.5 ±4.7 ±3.7 ±1.1 ±0.1 ±0.1 

Unidentified RA 
Mean 3.2 2.7 2.1 4.0 2.6 3.6 3.9 3.3 

SD ±0.2 ±0.3 ±0.2 ±0.1 ±0.1 ±1.2 ±0.0 ±0.1 

Total extractable residues 
Mean 96.0 73.2 53.2 41.5 24.6 5.6 4.6 3.7 

SD ±0.5 ±1.2 ±0.8 ±4.7 ±3.6 ±0.1 ±0.1 ±0.2 

14CO2 
Mean 

n.a. 
3.1 8.7 14.6 23.2 40.1 44.5 49.4 

SD ±0.0 ±0.0 ±1.3 ±1.1 ±0.0 ±0.5 ±0.2 

Volatile organics 
Mean 

n.a. 
0.1 <0.1 <0.1 0.1 0.1 <0.1 0.1 

SD ±0.0   ±0.0 ±0.0  ±0.0 

Non-extractable residues 
Mean 3.8 18.5 29.0 34.3 43.0 43.6 41.3 40.4 

SD ±0.1 ±0.6 ±1.2 ±3.0 ±1.1 ±0.5 ±0.3 ±0.2 

Total Recovery 
Mean 99.9 94.9 90.9 90.5 90.8 89.4 90.4 93.5 

SD ±0.5 ±0.5 ±0.4 ±0.4 ±1.4 ±0.6 ±0.3 ±0.3 

n.d.: not detected,  n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
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Table 7.1.2.1.2- 31:  Biotransformation of [14C]PU in soil cäa5f8gァa! AIIIa under aerobic 
conditions, expressed as % of AR (mean ± SD) 

Compound 
Mean DAT (days after treatment) 

SD 0 1 2 3 4 7 10 14 

BCS-AA17927 ([14C]PU) 
Mean 94.2 81.4 69.8 54.8 43.8 17.3 4.3 0.6 
SD ±0.8 ±1.2 ±0.8 ±0.9 ±1.3 ±0.4 ±0.4 ±0.1 

Unidentified RA 
Mean 3.5 2.2 1.9 2.3 2.3 3.4 4.2 4.6 
SD ±0.3 ±1.0 ±0.5 ±0.1 ±0.5 ±0.2 ±1.0 ±0.1 

Total extractable res. 
Mean 97.6 83.7 71.6 57.1 46.1 20.7 8.5 5.3 
SD ±0.5 ±0.2 ±1.3 ±0.9 ±0.8 ±0.6 ±1.0 ±0.2 

14CO2 
Mean 

n.a. 
3.4 7.8 13.1 18.1 32.0 42.2 48.1 

SD ±0.1 ±0.1 ±0.4 ±0.3 ±0.2 ±0.4 ±0.1 

Volatile organics 
Mean 

n.a. 
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

SD        

Non-extractable residues 
Mean 2.2 11.0 17.7 25.7 30.5 40.5 42.9 39.7 
SD ±0.3 ±0.2 ±0.6 ±0.8 ±0.5 ±0.3 ±0.6 ±0.2 

Total Recovery 
Mean 99.9 98.0 97.2 95.9 94.8 93.2 93.7 93.1 
SD ±0.2 ±0.1 ±0.6 ±0.3 ±0.0 ±0.0 ±0.9 ±0.1 

n.d.: not detected,  n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
 
Table 7.1.2.1.2- 32:  Biotransformation of [14C]PU in soil z!aaO゜3_ under aerobic conditions, 

expressed as %of AR (mean ± SD) 

Compound 
Mean DAT (days after treatment) 

SD 0 1 2 3 4 7 10 14 

BCS-AA17927 ([14C]PU) 
Mean 92.7 74.0 58.6 42.6 31.3 8.3 1.1 0.6 
SD ±0.2 ±2.5 ±3.1 ±0.9 ±1.6 ±0.8 ±0.1 ±0.1 

Unidentified RA 
Mean 3.6 3.4 1.3 2.0 2.7 3.1 4.5 3.7 
SD ±0.2 ±1.7 ±0.6 ±0.1 ±0.2 ±0.0 ±0.4 ±0.0 

Total extractable res. 
Mean 96.3 77.4 59.9 44.6 34.1 11.3 5.5 4.3 
SD ±0.4 ±0.8 ±2.4 ±1.0 ±18 ±0.8 ±0.3 ±0.1 

14CO2 
Mean 

n.a. 
4.0 9.3 15.2 20.0 34.2 40.9 45.9 

SD ±0.1 ±0.5 ±0.2 ±0.5 ±0.7 ±0.4 ±0.3 

Volatile organics 
Mean 

n.a. 
<0.1 0.1 <0.1 0.1 <0.1 0.1 <0.1 

SD  ±0.0  ±0.0  ±0.0  

Non-extractable residues 
Mean 5.4 16.9 26.5 34.8 40.7 47.1 46.8 44.6 
SD ±1.9 ±0.0 ±1.7 ±0.7 ±1.1 ±0.3 ±0.2 ±0.0 

Total Recovery 
Mean 101.7 98.3 95.8 94.7 94.8 92.7 93.3 94.8 
SD ±2.3 ±0.7 ±0.2 ±0.5 ±0.3 ±0.3 ±0.4 ±0.4 

n.d.: not detected,  n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
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Table 7.1.2.1.2- 33:  Biotransformation of [14C]PU in soil ソJz:8ä?9z§) _Ä) under aerobic 
conditions, expressed as % of AR (mean ± SD) 

Compound 
Mean DAT (days after treatment) 

SD 0 1 2 3 4 7 10 14 

BCS-AA17927 ([14C]PU) 
Mean 92.1 72.2 61.5 44.5 32.2 11.8 4.9 1.2 
SD ±1.4 ±1.0 ±0.4 ±2.1 ±1.4 ±2.3 ±0.0 ±0.0 

Unidentified RA 
Mean 3.2 4.2 1.0 1.7 1.3 3.0 2.6 3.9 
SD ±1.1 ±0.1 ±0.3 ±0.1 ±0.2 ±1.4 ±0.3 ±0.4 

Total extractable res. 
Mean 95.3 76.4 62.6 46.2 33.6 14.8 7.6 5.1 
SD ±0.2 ±0.8 ±0.7 ±2.2 ±1.2 ±0.9 ±0.3 ±0.4 

14CO2 
Mean 

n.a. 
4.5 8.8 14.1 18.5 29.9 37.5 42.2 

SD ±0.0 ±0.1 ±0.2 ±0.5 ±0.4 ±0.2 ±0.4 

Volatile organics 
Mean 

n.a. 
<0.1 0.1 <0.1 <0.1 <0.1 0.1 <0.1 

SD  ±0.0    ±0.0  

Non-extractable residues 
Mean 3.7 16.9 25.8 35.5 42.1 49.3 49.7 46.5 
SD ±0.2 ±0.1 ±0.4 ±1.3 ±0.9 ±0.1 ±0.0 ±0.1 

Total Recovery 
Mean 99.0 97.8 97.1 95.9 94.3 94.0 94.8 93.8 
SD ±0.5 ±0.9 ±0.4 ±0.7 ±0.2 ±0.4 ±0.1 ±0.2 

n.d.: not detected,  n.a.: not analyzed, DAT: days after treatment, SD: standard deviation 
 
B. METHOD VALIDATION 

The DAT-0 extraction efficiency was 95.3 to 97.6% AR (mean 96.4% AR; sum of extracts; Table 9 to 
Table 13). The stability of the test item was verified by a DAT-0 recovery of 92.1 to 94.8% AR for the 
organic and microwave extracts (mean 93.3% AR). These results indicated that the extraction method 
was well suited to extract the applied [14C]-labeled test item from the soil matrix. 
 
The HPLC method (reversed phase RP-18) was used for data evaluation. A good selectivity and 
reproducibility demonstrated the suitability of the separation and quantitation. Due to the preceding 
study with a higher application rate no degradation products were expected. 
The limit of quantitation values (LOQ) of HPLC for a single peak in the organic soil extracts was 
approximately 0.3 to 1.4% AR. The HPLC mean recovery determined in the preceding study for this 
method was approximately 102.0 and 102.5% for the two types of extracts indicating that no 
significant losses of radioactivity occurred on column, tubings or detectors (data not shown).  
Normal phase Si-60 TLC was used to confirm the results (compare Appendix 32 and Appendix 33 of 
report). 
The test conditions outlined in the study protocol were maintained throughout the study. Material 
balances were 95.6 ± 2.3% (92.2 to 99.1%, soil LX), 92.5 ± 3.7% (89.4 to 99.9%, soil DD), 95.7 ± 
2.5% (93.1 to 99.9%, soil LA), 95.8 ± 3.1% (92.7 to 101.7, soil HH) and 95.8 ± 2.0% (93.8 to 99.0%, 
soil HS) of the applied amount.  
 
C. DEGRADATION OF [14C]PU 

The test item was declining from 94.8, 92.8, 94.2, 92.7% and 92.1% AR at DAT-0 to 0.9, 0.4, 0.6, 0.6 
and 1.2% in the soils LX, DD, LA, HH and HS, respectively, at the end of the study. For kinetics 
evaluations see Table 7.1.2.1.2- 27. 
The half-life (SFO, GEOmean) for [14C]PU in the tested soils kept at 20°C under aerobic conditions 
was just 2.7 days, and this significantly lower as that determined for the higher test concentrations. 
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Non-extractable [14C]residues increased from 2.3, 3.8, 2.2, 5.4 and 3.7% AR at DAT-0 to 40.6, 40.4, 
39.7, 44.6 and 46.5% AR at the end of the study period, respectively.  
Considerable amounts of 14CO2 were formed amounting to 44.9, 49.4, 48.1, 45.9 and 42.2% of AR in 
the soils LX, DD, LA, HH and HS, respectively, at the end of the study.  
No volatile organic compounds were measured at values > 0.1% AR at all sampling dates.  
 
III.  CONCLUSIONS 

The data gathered in the current laboratory investigation demonstrate that the test item is degraded and 
mineralized more quickly in soil at a lower initial test concentration. For [14C]PU a DT50 of 2.7 days 
(GEOmean over the five soils) was calculated, which is by a factor of 2.3 lower than in the 
comparable study at a higher treatment rate.  
As it was indicated a concentration dependency of the degradation rate for PU was shown. In a 
supplementary non-GLP experiment it was demonstrated that this effect was not caused by scattering 
activities of different soil batches taken from the same field, but rather is a genuine property of the 
Propineb metabolite PU. 
 
By the modelling report of e-/BL!g /tÄ l_cF)h,I ヶ/I 2014, the normalized DT50 values for degradation 
product PU were derived from a number of relevant studies and the geometric mean value after 
normalization accounts for 5.6 days (see table below).  
 
Table 7.1.2.1.2- 33a:  Summary of the DT50 values for PU degradation in soil 

Soil Study Moisture 
[% w/w]  

Corr. 
factor [-] DT50 [days] DT50ref 

[days] 
BBA soil 2.2 flj>e, .R. 1993 14.4 % 1.02 17.8 17.8 
BBA soil 2.3 <lzf:, .R. 1993 14.0 % 0.808 9.6 7.8 
/?gh!rÄ$/8 dihb$6:,fイ;゜f TIj :・sケくl h.t 

2014 
opt. 1 5.7 5.7 

 Ga;/s/,0ä( J,t 2012 opt. 1 3.7 3.7 
 ü9y;/XveyöI TI; H2ョe/ョL E:, 

2008a 
opt. 1 4.4 4.4 

 !くLzbo,!ヌxy ヵ/i eIチ6g8ä DI/ 
2008b 

opt. 1 1.9 1.9 

Ggä2z1!äJja  wvj,t゛ö/y6lq; !Zl Xx6I゜l T:: 
2014 

opt. 1 6.5 6.5 

Yg- ÜaI$゛innoc: j>f _q&k/qJ Y;I 
2008a 

opt. 1 6.9 6.9 

 a1Üüuz,xbff >:i oxktカx§ :Ef 
2008b 

opt. 1 5.4 5.4 

a1äレxzrp t>:z(, ゕ.. 1993 24.4 % 0.932 7.7 7.2 
 öo゛,0ä)/カ!,lo Zf! 3!GvLf :Tt 

2014 
opt. 1 8.1 8.1 

 ;/1カ:er,es :J, 2012 opt. 1 5.7 5.7 
 b6D0xe$.kt/ !T/ 7801ä,G ,ダ; 

2008a 
opt. 1 5.4 5.4 

 bs?üv;IwsöI T/I R0düu:k Ät: 2008b opt. 1 2.3 2.3 
ä・c)Zäz Öq- ,?rVi: f&f 1993 10.3 % 0.509 45.9 23.4 

zaEz0cI Ü(0  äIRni!ョb$゜p :ヮ. ゛Ä1x;07 &I; 
2008a 

opt. 1 6.8 6.8 

AIIIa ヌ・Iv5eq/2n. B;j vän$/ゕJ IV: 
2008b 

opt. 1 3.0 3.0 

ァeäöäz- O゜-  ii8a§-:w7§Iel IF! 1j,ダyv V!. 2014 opt. 1 5.2 5.2 
AXXa l`y,iCk゜öf ・f: 2012 opt. 1 4.6 4.6 
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 jf§J:güwc$s i</ h§äA23! !/& 2008a opt. 1 5.9 5.9 
 &ョIくqIh・!_c <.; ・bbs/Bh !tÜ 

2008b 
opt. 1 3.4 3.4 

WgJ(たÜtaä sc:$,icÖ:) J,/ 2012 opt. 1 5.9 5.9 
 Geometric mean 5.9 5.6 
 Median 5.7 5.7 
 Maximum 45.9 23.4 
1moisture content (grav. %) and if deviating from optimum (i.e. 55% MWHC)   

 

************* 

Degradation of 4-Methyl-imidazoline (4-MI) 
Justification for inclusion into the Supplemental Dossier for Propineb renewal of approval Annex I: 

The metabolite 4-Methyl-imidazoline was identified as a primary metabolite in the new arobic soil 
metabolism study by O:yI,q!yJi2j1 ;Tt ka,Jョ_ !/B 2014, and the Propineb-DIDT degradation study 
ue$jxa,Ä/ttI jT. Oe,äsj L.j 2014. It exceeded the trigger for consideration in risk assessments. 
Therefore, the degradation rate was investigated. This metabolite was as well mentioned in the past, by 
Psat9rä, Q, (1996), however, not regarded as relevant for further consideration that time. 

The evaluation of the 4-MI degradation data is compiled by the report of v;a-,Tく ォ// 7d7flp.r 

Bt/ 2014. Only the data resulting from the Propineb-DIDT degradation study by z0`U7l!yä!?i, T:f 
Ncü,J, .,ぃ 2014 was to be kinetically evaluated to derive modelling endpoints to be used in exposure 
assessments, since the data from the parent metabolism studies have limitations to derive valid 
degradation kinetics data (compare Section 4 of report by ?`,cV0! tヶ/ fg.Ipj0F ャIf 2014).  

In accordance with FOCUS (2011) the DAT 0 values for Propineb-DIDT were corrected for all 
detected degradation products and the NER and thus set to the total recovery values from the material 
balance. Initial values for the metabolites, 4-MI, PTU and PU were set to zero. First values at the limit 
of detection (LOD) or below LOD were set to 0.5 × LOD. The LOD accounted for1.0 %AR according 
to レjj4töäfä16l und ?atレJ (2014). The pre-processed data used is shown in following 
Table 7.1.2.1.2- 34. 

In agreement with the proposed degradation pathway (Figure 7.1.2.1.2- 1) a compartment model was 
setup in KinGUI2 to kinetically describe the degradation of Propineb-DIDT and the formation and 
degradation of its degradation products propylene-thiourea, propylene-urea and 4-methyl-imidazoline. 
The scheme was displayed earlier in Figure 7.1.2.1.2- 2. Two systems of kinetics were evaluated. At 
first all the degradation kinetics were described by SFO. Secondly the degradation of Propineb-DIDT 
was described with the bi-phasic DFOP model while the degradation of the remaining compounds was 
still described by SFO kinetics. 
 
Results 

The results of the pathway fits are discussed in section 5.1.4 (and details are given in appendix 11.1.4 
of modelling report report by Fco(z-, F.l Z:e!c:t5 ,ャi 2014). For the degradation product 4-MI the 
SFO model resulted in visually acceptable fits when the precursor Propineb-DIDT was described by 
DFOP kinetics. The Chi2 error values for 4-MI were slightly higher for the DFOP approach, however, 
were still well below 15% (c.f. Table 7.1.2.1.2- 8) and the visual assessment identified an excellent 
description of the data. Consequently DT50 values may be derived from these fits to describe the 
degradation of 4-MI in soils. 
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Table 7.1.2.1.2- 34:  Pre-processed residue data from the study of bR3,゜-q.s,jv! Z;i y゛!H$f V/! 
2014 used in the kinetic optimization. Grey shaded figures were altered to 
fulfill FOCUS (2011) recommendations; values are given in % of AR 

Soil ァca(z4z -ソ4 AXXa とh)9auc えc k*JzK・?ö 
Time Propineb-

DIDT PTU PU 4-MI Propineb-
DIDT PTU PU 4-MI 

0 98.91 02 02 02 99.91 02 02 02 
0 99.51 02 02 02 101.21 02 02 02 
0.21 30.5 11.0 7.3 7 26.5 11.4 6.3 7.5 
0.21 32.2 10.7 6.9 6.7 28.2 11.5 6.8 7.6 
1 11.4 5.7 14.2 7.7 8.9 5.6 5.9 14.8 
1 10.0 5.0 14.2 7.6 10.6 6.5 7.3 14.0 
2 3.6 1.8 18.6 5.7 3.5 2.2 4.7 18.4 
2 4.2 2.0 18.5 5.4 3.3 2.1 5.0 17.9 
5 0.53 0.53 15.2 2.8 0.53 0.53 2.6 17.1 
5 0.53 0.53 14.6 3.3 0.53 0.53 0.53 NA4 

9 NA NA 7.5 0.53 NA NA 0.53 12.0 
9 NA NA 7.3 0.53 NA NA NA 11.9 
14 NA NA 2.2 NA NA NA NA 4.3 
14 NA NA 1.8 NA NA NA NA 4.2 
SOIL と?J?v/8(0cä A$( Qk?9:j1k`( 
Time Propineb-

DIDT PTU PU 4-MI Propineb-
DIDT PTU PU 4-MI 

0 98.61 02 02 02 98.11 02 02 02 
0 99.71 02 02 02 98.01 02 02 02 
0.21 17.3 14.4 7.3 6.9 8.5 6.2 10.5 4.3 
0.21 17.7 14.9 7.3 5.3 8.2 7 11 6.3 
1 4.9 6.5 14.6 5.3 2.1 2.9 19.9 5.6 
1 5.7 7.1 15.2 5.5 2.8 3.7 20.2 5.5 
2 1.1 1.2 14.5 3.4 0.53 1.2 23.9 4.3 
2 1.2 1.6 15.2 3.7 0.53 1.4 22.8 4.4 
5 0.53 0.53 13.4 2.2 NA 0.53 17.2 1.9 
5 0.53 0.53 14.2 2.4 NA 0.53 17.4 1.7 
9 NA NA 9.4 0.53 NA NA 5.7 0.53 
9 NA NA 8.8 0.53 Na NA 5.6 0.53 
14 NA NA 5.5 NA NA NA 1.8 NA 
14 NA NA 5.6 NA NA NA 2.0 NA 

1 set to the value of the total recovery from the material balance 
2 set to zero 
3 set to ½  
4 not corrected as data measurement was not available 

 
In Table 7.1.2.1.2- 35 the DT50 for the degradation of 4-MI in soil are summarized. The DT50 values 
from  ぢ5iI0tv!2ä,,・ Z!; ャqyI.§ Ät, 2014 data were derived from SFO fits and their corresponding 
rate constants, while the DT50 values derived from the data by ,Ijsv?Pz ,N (1996) were calculated from 
the DT90 of the FOMC fits by dividing the value for DT90 by 3.32 (c.f. FOCUS, 2011) Whenever two 
or more DT50 were available from any individual soil their geometric mean value was calculated first 
before calculating the overall geometric mean value. The summary shows that 4-MI is short living in 
aerobic soil and degrades with a geometric half-life of 2.2 days (non-normalized). A dependence of 
the DT50 on soil properties was not detected. In general the new metabolite degradation study resulted 
in excellent fits that were much better than those derived earlier in ä,Psi7e- O, (1996) for 4-Methyl-
imidazoline. 
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Table 7.1.2.1.2- 35:  Summary of DT50 for degradation of 4-Methyl-imidazoline in aerobic soil 

Soil Study  Kinetic model DT50 
[days] 

8:j8§nI-wa 

wü8cI3srltfln Zf: o゜7!ロl /F. 2014 

 SFO 2.8 
Kdz゜/0äJ?a- レ)ö  SFO 2.3 
(e§N77? z぀ äJzQhx7ö  SFO 1.7 
ヮzzzc_) ゜IV AXXa  SFO 2.3 
 Geometric mean 2.2 
 Median 2.3 
 Maximum 2.8 
1moisture content (grav. %) and temperature if deviating from optimum (i.e. 55% MWHC, 20°C)  

 
4-Methylimidazoline is formed from the degradation of Propineb and Propineb-DIDT (c.f. 
Figure 7.1.1- 1). The formations fractions (ff) were derived from pathway fits for the formation from 
Propineb-DIDT and by means of proportional calculation for the formation from Propineb. The values 
are presented in Table 7.1.2.1.2- 36 for the path from Propineb and in Table 7.1.2.1.2- 37 for the path 
from Propineb-DIDT. 
 
Table 7.1.2.1.2- 36:  Formation fractions (ff) of 4-MI from degradation of Propineb in 4 soils 

Soil Study Path ff 
4-MI [-] 

ァäcä(ba Ä!* AXXa 

ダnlt/g5ufv!;1 Tf! く$qIva S;. 2014 

PPB  → 4-MI 0.137 
bdG4c!ez ハä D?x0・Ja・ PPB  → 4-MI 0.107 
K1Je2゜zeäjf とkr PPB  → 4-MI 0.099 
H4/ä9゛Ii゜( II PPB  → 4-MI 0.082 

Average value 0.106 
 
Table 7.1.2.1.2- 37:  Formation fractions (ff) of 4-MI from degradation of Propineb-DIDT in 4 

soils 

Soil Study Path ff 
4-MI [-] 

c$zT??` どü) AXXa 

!p;d`,üisNくlu !T: c:Qzqt tÄ; 2014 

DIDT  → 4-MI 0.107 
レpc)e§c§ ä゗ Guä6§Jc8 DIDT  → 4-MI 0.099 
cJzz-woozl7 Ü!7 DIDT  → 4-MI 0.076 
Öitc゛5`dü! II DIDT  → 4-MI 0.068 

Average value 0.088 
 
By the modelling report of ュpI//oh j;B F7.joi:ョ K.! 2014, the normalized DT50 values for 
degradation product 4-methyl-imidazoline were derived. It also shows very fast degradation in soil and 
its geometric mean value after normalization accounts for 2.2 days (see table below).  
 
Table 7.1.2.1.2- 37a:  Summary of the DT50 values for 4-methyl-imidazoline degradation in soil 

Soil Moisture [% MWHC] Corr. factor [-] DT50 [days] DT50ref [days] 
giivKz28-I 54.2 1 2.8 2.8 
4JdÜcea:hc` n)Y 54.2 1 2.3 2.3 
Qü*z`ä* z぀ Uqa$J?゜1 54.2 1 1.7 1.7 
ヮ3-z?zz Yx` AXXa 54.2 1 2.3 2.3 
 Geometric mean 2.2 2.2 
  Median 2.3 2.3 

ibayerj Bayer CropScience
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Maximum 2.8 2.8 

CA 7.1.2.1.3  Anaerobic degradation of the active substance 
The rate of degradation of Propineb in soil under anaerobic conditions in the laboratory was evaluated 
during the Annex I inclusion (compare EU Monograph Annex B7). In conclusion the following was 
stated:  

The degradation of active substance in the saturated zone was not to be studied since Propineb is not 
expected to reach the saturated zone after its use according to good agricultural practices. 
No additional studies are submitted within this Supplemental Dossier for the Propineb renewal of 
approval. In general, anaerobic conditions are unlikely to occur in soil when Propineb is used.  
 

CA 7.1.2.1.4  Anaerobic degradation of metabolites, breakdown and reaction products 
The rate of degradation of Propineb degradates in soil under anaerobic conditions in the laboratory 
was evaluated during the Annex I inclusion (compare EU Monograph Annex B7), and it was not 
regarded as a relevant process in soil. Therefore, no additional studies on this topic are submitted 
within this Supplemental Dossier for the Propineb renewal of approval. 

Just the following study on the terminal and well water soluble metabolite PU is included in the 
Baseline Dossier (P-009496-01) which was regarded as relevant during the Annex I inclusion: 
 
 
Report: ゕÜG *く,,,d1 ョ;tgSJ?Icy8az!Ty(. ,W;1999;M-006247-01 
Title: Degradation of propylene urea (PU) in soil under anaerobic conditions 
Report No: FM771 
Document No: M-006247-01-1 filed in Baseline Dossier under KCA 7.1.1.2 
Guidelines: n.a., deviation not specified 
GLP/GEP: Yes 

 
 
Summary of study performed by zJcTョz1IS!`゜a. W,, 1999 
Under the anaerobic experimental conditions used in this study PU disappeared slowly from the 
system with a DT50 of 334 days from the sediment and with one of 130 days from the aqueous phase.  
 

In general, anaerobic conditions are unlikely to occur in soil when Propineb is used. In the exceptional 
case that anaerobic conditions occur in soil after Propineb was used, it is expected that, temporarily, 
the major metabolites, i.e. the PU, will be more stable in an anaerobic soil environment, however, will 
then be rapidly degraded once aerobic conditions are established again (see section CA 7.1.2.1.2 
before); subsequently they do not have the potential to reach anaerobic aquifers (see for PECgw 
calculations in the MCP dossier section 9.2.4).  
 

CA 7.1.2.2  Field studies 
Due to a fast degradation of Propineb and its metabolites under laboratory conditions, no field 
dissipation studies were performed and required. This was agreed upon during the Annex I inclusion 
(compare EU Monograph Annex B7), already.  

No additional studies are submitted within this Supplemental Dossier for the Propineb renewal of 
approval. 
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CA 7.1.2.2.1  Soil dissipation studies 
Not performed and not required (see chapter before). 
 

CA 7.1.2.2.2  Soil accumulation studies 
Field accumulation and soil residue studies have not been performed and are not required for 
Propineb.  
 

CA 7.1.3  Adsorption and desorption in soil 
CA 7.1.3.1 Adsorption and desorption  
The adsorption and desorption behaviour of Propineb and its residues in soil was evaluated during the 
Annex I inclusion (compare EU Monograph Annex B7) and was accepted by the European 
Commission (SANCO/7474/VI/97, 2003). However, not any adsorption and desorption data were 
stated in the LoEP for the metabolites 4-Methyl-imidazoline and Propineb-DIDT, since they were not 
considered for leaching assessment that that time. 
 
The following table summarizes the adsorption constants KOC(ads) in soils to be used for modelling 
purposes:  
 
Table 7.1.3.1- 1:  Overall summary of adsorption constants KOC(ads) in soils of Propineb and its 

major degradation products 

Compound KOC(ads) 1 KOM(ads) 1 Freundlich 
[mL/g] [mL/g] exponent 1/n 1 

Propineb 10000 2 10000 2 1.0 2 
Propineb-DIDT 162.0 94.0 1.0 3 
PTU 19.0 11.0 1.0 3 
PU 4 8.8 5.1 0.992 
4-Methyl-imidazoline 366.7 212.8 0.883 
 1: arithmetic mean;   3 default value (due to instability just estimated values for Koc/KOM) 

2:  due to its polymeric nature the solubility and mobility of Propineb in soil is negligible. This was reflected in the 
FOCUS calculations by a Koc value of 10000 L/kg (with a default for 1/n of 1.0). Due to its rapid dissipation in 
soil, the sorption behaviour of propineb will not have a relevant impact on leaching risk assessments. 
Nevertheless assuming no sorption would not respect the nature of the compound. 

 4: Since the data for PU resulted from 2 different studies, a compilation of data is given by Table 7.1.3.1- 2. 
 
Table 7.1.3.1- 2:  Overall summary of adsorption constants KOC(ads) of PU in soils 

Soil Study Texture class OC  
[%] 

pH 
[H2O] 

Koc 
[L/kg] 

Kom 
[L/kg] 

1/n 
[-] 

JlCpfaj <-lci, B.. 1993 Sand 1.2 6.3 7.4 4.3 1.050 
Zzöz`e? X$` a,F/r/ ゕ.. 1993 Silt loam 0.9 8.1 7.3 4.2 1.141 
BBA soil 2.2 )je:,< ゕ.. 1993 Loamy sand 2.6 5.5 6.1 3.5 0.975 
O)5ä?゛ä§ >`a.j/ ゕ,. 1993 Silt loam 2.4 6.0 10.8 6.3 0.855 
AXXa /üvv: w: V;, 2008 Sandy loam 2.0 6.3 7.5 4.4 1.0759 
CAY i5くu. ,ロ  S/, gy$3 Clay loam 1.0 8.0 11.6 6.7 0.8095 
AIIIa kF8:0, .U S:. 2008 Loam 1.3 6.6 10.8 6.3 1.0596 

HaH ; k?くT: ;H Ät, 
2008 Silt loam 2.5 6.6 7.0 4.1 0.9596 

HHF Z6ixk! .B Vf. 2008 Loam 3.3 5.1 11.1 6.4 1.0046 
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 Arithmetic mean 8.8 5.1 0.992 
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CA 7.1.3.1.1 Adsorption and desorption of the active substance 
The adsorption and desorption behaviour of Propineb in soil was evaluated during the Annex I 
inclusion (compare EU Monograph Annex B7) and was accepted by the European Commission 
(SANCO/7474/VI/97, 2003). However, due to its insolubility in water and rapid decompositio in soil 
not any adsorption and desorption values were stated in the LoEP for Propineb, since parent 
compound was not considered relevant for leaching assessment that that time. 
However, as it is mentioned in Table 7.1.3.1- 1, assuming no sorption would not respect the nature of 
the compound. Therefore, a value of 10000 was proposed as a reasonable devault for Propineb. 
 
The following statement included in the Baseline Dossier (P-009496-01) was regarded as relevant 
during the Annex I inclusion: 
 
Report: VÄB §4,,36,,§ 6ョl:?ec)Rk:eübc. ヌ,;1989;M-102688-01 
Title: Comment Propineb: Adsorption/desorption measurements 
Report No: RA-355/89 
Document No: M-102688-01-2 
Guidelines: Deviation not specified 
GLP/GEP: No, n.a. 

 
 

Conclusions 

An adsorption and desorption behavior of Propineb as polymer in soil and /or soil/water suspensions 
cannot be determined due to insolubility and instability in water. Fragments and transformation are 
formed under these conditions. Therefore it is not possible to determine an adsorption study with a 
definitive substance.  

The following study not yet submitted in the EU (just in Brazil) shows the sorption behavior of the 
transient polymer fragments and metabolites, which are formed in the aqueous soil suspension and 
which can form CS2, representing the relevant moiety of propineb. 

 

Report: DRN ,0u,pn,・, lg・l6ä <//・?. <, み, ;1999;M-023175-01 
Title: Soil adsorption / desorption of Antracol Tecnico 
Report No: M10215 
Document No: M-023175-01-1 
Guidelines: Not mentioned, but study follows OECD Test Guideline No. 106, deviation 

not specified 
GLP/GEP: Yes 

 
 
EXECUTIVE SUMMARY 

This study was conducted to determine the adsorption and desorption characteristics of Propineb on 
three different soils from Brazil (LE: Typic Hapludox; GH: Cumulic Humaquept and LR: Rhodic 
Hapludox). The following concentrations of active ingredient were used: 0.5, 1.0, 5.0, 10.0 and 20.0 
mg propineb/L. Propineb was analyzed with the CS2 method, which determines the polymer propineb 
as well as transient fragments and metabolites which are transformed to CS2. The assay was carried 
out with two replicates in 200-mL glass flasks containing 10 g of soil and 90 mL of treating solutions, 
that were agitated for 24 hours at 100 rpm and centrifuged. The supernatant was transferred into a 
round bottom flask for reaction and the CS2 was analyzed to quantify the residue remaining in 
solution. The amount of adsorbed product was then calculated. To quantify the desorbed product, the 
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supernatant solution was completely drained, and 90 mL of 0.01M CaCl2 was added. The flasks were 
agitated for 24 hours, centrifuged, sampled and analyzed as above mentioned.  
According to the results, the Koc for adsorption was in the range of 2314 to 5757 mL/g. This indicates 
that the fragments and transformation products of propineb, which can form CS2, are not present in 
aqueous solution and are considered to be very strongly adsorbed to soil and are not mobile. The 
desorption Koc was in the range of 4348 – 10472 mL/g. 

I.  MATERIALS AND METHODS 

1.  Test Item 

Test item:   Antracol Technico, applied in acetone 
Sample ID:  231605095 
Specific Activity: none 
Radiochemical Purity: n.a. 
Chemical Purity: 85% 

2.  Test Soils 

Three soils from Brazil were used (see Table 7.1.3.1.1- 1). The soils represent different soil properties 
as required by the guidelines. The soils were sampled from the fields (upper horizon of 0 to 20 cm), 
sieved to a particle size of ≤ 2 mm and air-dried.  
 
Table 7.1.3.1.1- 1:  Physico-chemical properties of test soils 

Parameter  Results/Units  
Soil  GH LE LR 
Geographic Location Brazil Brazil Brazil 

Texture ClassA Glei Humico, alico, Tb 
textura argilosa 

Latossolo, Vermehlo 
Escuro Alico, a 
moderate textura media 

Latossolo Roxo Distrofico, a 
moderado, textura muito 
argilos 

Clay (%) 55 20 70 
pH (CaCl2) 3.7 4.6 4.1 
Organic Matter (%) 8.4 2.1 3.0 
Organic Carbon (%) 4.9 1.2 1.7 
Cation Exchange 
Capacity (cmol/kg) 20.3 8.8 12.1 

 

II.  RESULTS AND DISCUSSION 

Propineb as polymer is not soluble in aqueous systems. Within the dissolution process, herein in 
acetone, fragments and transient metabolites are formed artificially (thus not as usual in an aqueous 
suspension).  
According to the results in this study, the amount of formed CS2 residue adsorbed to soil are > 90%. 
This indicates that transient polymer fragments and metabolites, which are formed in the dissolution 
process and which can form CS2, are immobile. 

The calculated adsorption constants Koc of the Freundlich isotherms for the three test soils ranged 
from 2314 -5757 mL/g (see Table 7.1.3.1.1- 2). The respective Koc for the desorpion were in the 
range of 4348 – 10472 mL/g. 
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Table 7.1.3.1.1- 2: Adsorption constants of CS2 forming residues (i.e. of Propineb, transient 
fragments, CS2 forming metabolites) in soil 

Soil Type pH (CaCl2) Koc [mL/g] 
GH Glei Humico, alico 3.7 2314 
LR Latossolo Roxo Distrofico 4.1 4761 
LE Latossolo, Vermehlo 4.6 5757 
 Mean  4277 

 
 
III.  CONCLUSIONS 

The Koc for adsorption of Propineb applied in aceton into aqueous soil suspensions was calucated in 
the range of 2314 to 5757 mL/g. However these data are regarded as kind of minimum adsorption 
values for Propineb, because Propineb itself is not soluble. A mixture of fragments is formed which is 
determined by the CS2 method. Anyway, the result indicate that CS2 forming residues (i.e. of 
Propineb, transient fragments, CS2 forming metabolites) in soil are very strong adsorbed to soil and are 
not mobile. 
 
 
 

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

The adsorption and desorption behaviour of the degradates of Propineb in soil was evaluated during 
the Annex I inclusion (compare EU Monograph Annex B7) and was accepted by the European 
Commission (SANCO/7474/VI/97, 2003). However, not any adsorption and desorption data were 
stated in the LoEP for the metabolites 4-Methyl-imidazoline and Propineb-DIDT, since they were not 
considered for leaching assessment that that time. The following study for the metabolite PU included 
in the Baseline Dossier (P-009496-01) was regarded relevant during the Annex I inclusion.  

 
Report: KCA 7.1.3.1.2 /01;Sä.-t/ ヶ,;1993;M-105212-01 
Title: Adsorption/desorption of propylene urea on soils 
Report No: PF-3885 
Document No: M-105212-01-2 
Guidelines: US EPA Pesticide Assessment Guideline No. 163, deviation not specified 
GLP/GEP: Yes 

 

Due to an calculation error this adsorption behavior of PU was re-calculated and reported by an 
amendment of Sョs:ye2, ,:J 2004. In addition, an new adsorption study of PU with additional soils in 
order to broaden the data set (i.e. for pH) was performed. The sorption parameter for the soil 
metabolites Propineb-DIDT, PTU 4-Methyl-imidazoline and were investigated in new studies to close 
data gaps. 
Under consideration of the above mentioned old study report and of all new studies and data the 
Table 7.1.3.1- 1 summarizes the available adsorption constants KOC(ads) in soil to be used for modelling 
purposes. In general, the sorption behavior of the propineb metabolites did not depend on the pH value 
of the soils. 
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Report: wゕN g,ü,ü,g,5 §j*iS).:/a C,;1993;M-105212-02; Amended: 2004-01-08 
Title: Adsorption/desorption of propylene urea on soils 
Report No: PF-3885 
Document No: M-105212-02-2 
Guidelines: US EPA Pesticide Assessment Guideline No. 163, deviation not specified 
GLP/GEP: Yes 

 

EXECUTIVE SUMMARY 

The determination of the adsorption and desorption Koc in study by , report PF-3885, 
Adsorption/desorption of propylene urea (PU) on soils did not consider the initial soil moisture for the 
calculation. Therefore, the Koc data were re-calculated. 

The adsorption of [ring-2-14C] propylene urea (PU) was investigated on four soils originating from う
fa3Jlj, ァz`öhäz*c), Standard Soil 2.2 and ?uY1aI?4. When applying the PU at concentrations 
corresponding to 4.9, 3.6, 2.4 and 0.5 mg PU/L CaCl2 solution, the percentage of PU adsorbed to the 
soil phase ranged from 3.4 to 15.3%. 

The adsorption constants Kd calculated by means of the Freundlich adsorption isotherm resulted the 
values shown by Table 7.1.3.1.2- 1. A mean soil carbon based sorption Freundlich adsorption isotherm 
Koc of 7.9 mL/g resulted for PU. 
Table 7.1.3.1.2- 1:  Re-calculation of adsorption constants of PU (data from fö)lV. .ぉf 1993) 

Soil Type pH 
(CaCl2/H2O) 

Kf 
[mL/g] 1/n R² Koc 

[mL/g] 
-J:ヶ$aj Sand - / 6.3 0.0893 1.0503 0.9987 7.4 
Z?zga6z(2` Silt loam 7.3 / 8.1 0.0661 1.1411 0.9991 7.3 
Standard soil 2.2 Loamy sand 6.2 / 5.5 0.1597 0.9750 0.9945 6.1 
wv`a48ä Silt loam 5.8 / 6.0 0.2599 0.8555 0.9991 10.8 

Mean 0.1438 1.0055  7.9 
 
 
Report: YゕN ,,5ö,ö・_, lnl9>/pxョ. ダ, +,;2008;M-310806-01 
Title: [5-14C]BCS-AA17927 (propineb PU): Adsorption/desorption on five soils 
Report No: MEF-08/356 
Document No: M-310806-01-1 
Guidelines: EU 95/36/EC amending 91/414/EEC; US EPA, Subdivision N, § 163-1; 

OECD 106; Canadian PMRA DACO No. 8.2.4.2; No deviation with the 
exception of the extended concentration range. 

GLP/GEP: Yes 
 

EXECUTIVE SUMMARY 

The adsorption/desorption behavior of BCS-AA17927 (PU) was studied in five soils (sandy loam, clay 
loam, loam, silt loam and loam) in batch equilibrium experiments at 20 ± 1°C.  
The adsorption phase of the study was carried out using pre-equilibrated air-dried soil with BCS-
AA17927 (PU) at 7 different concentrations of about 3.0, 1.0, 0.3, 0.1, 0.03, 0.01 and 0.003 mg/L in 
0.01 M aqueous CaCl2 solution for 120 hours equilibration, in the dark at 20°C ± 1°C and a 
soil/solution ratio of 20 g soil and 20 mL solution. The adsorption time was chosen due to a steady 
increase of sorption in the preliminary experiments. Desorption was performed by replacing the 
adsorption solution with fresh 0.01 M aqueous CaCl2 solution. The desorption equilibration time was 
24 hours. Based on the preliminary tests, BCS-AA17927 was regarded as stable for 144 hours 
(parental mass balance >90%) under conditions above and the concentration 1 mg/L.  
The aqueous supernatant after adsorption and desorption was separated by centrifugation and the 
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BCS-AA17927 (PU) residues in the supernatant were analyzed by liquid scintillation counting (LSC). 
After the desorption step, the soil was dried and combusted. The trapped 14CO2 after combustion was 
measured by LSC. The adsorption parameters were calculated using the Freundlich adsorption 
isotherm. The overall mass balances were determined by LSC of the supernatants after adsorption and 
desorption, and combustion and extraction of the remaining soils.  

The recovery of the applied radioactivity for the concentrations 3 and 1 mg/L was >90% of AR. The 
recovery decreased for the lower concentrations to about 59 to 85% indicating losses due to formation 
of 14C-carbon dioxide likely formed during the drying process before combustion. This indicates that 
the degradation rate was higher for low concentrations compared to slow degradation for high 
concentrations of the test item. 

With respect to the mass balance, data for adsorption were calculated for the tests with 3 mg/L and 1 
mg/L only. In the definitive adsorption test 12.3 and 13.0%, 13.0 and 14.0%, 14.9 and 14.4%, 10.5 and 
8.7% and 26.8 and 26.9% of the applied test material were adsorbed in soils ?*`ァ?a? Vv! AIIIa, 
E?e9az( Oh` AXXa, n?ü9O(za ゘ä Oqz47üJz, ?ヮJ nezR?qJ, cJqO3zuc/z! ソ$`, respectively.  

The calculated adsorption constants KF(ads) of the Freundlich isotherms for the five test soils ranged 
from 0.12 to 0.36 mL/g. The respective Koc value was in the range of 7.0 to 11.6 mL/g. The 
Freundlich exponent 1/n was in the range of 0.81 to 1.08, based on the two concentrations.  

Data for desorption could not be calculated due to the low amount adsorbed. There was no significant 
correlation indicated between pH and adsorption for the investigated soils. 
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I.  MATERIALS AND METHODS 

1.  Test Item 

Test item:   [5-14C]BCS-AA17927 
Sample ID:  KATH 6556 
Specific Activity: 4.27 MBq/mg 
Radiochemical Purity: > 97.5% 
Chemical Purity: > 99% 

 
2.  Test Soils 

Five soils were used (see Table 7.1.3.1.2- 2). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled from the 
fields (upper horizon of 0 to 20 cm), sieved to a particle size of ≤ 2 mm and air-dried.  
 
3.  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 120 hours with soil-to-solution ratios of 1/1. The test item was applied at concentrations of 
3.0, 1.0, 0.3, 0.1, 0.03, 0.01 and 0.003 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.  
 
The test systems were shaken by a mechanical overhead shaker in the dark at 20 ± 1°C °C in a walk-in 
climatic chamber. 
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Table 7.1.3.1.2- 2:  Physico-chemical properties of test soils 

Parameter Results/Units 

Soil / Batch 
ID 

AXXa 
200803259 

TäJ äJゕe*zk 
20080313 

AIIIa 
20080325 

HaH 
20080325 

HHF 
20080325 

Geographic 
Location (City / 
State / Country) 

れbcだ0ut / 
Northrhine-
Westfalia / 
Germany 

*g08$ +j, 
Tc8i/qz v゜ と
I?J 
France 

みx/にo*c / 
Northrhine-
Westfalia / 
Germany 

zva:さ・)J§ / 
Northrhine-
Westfalia / 
Germany 

さJä4ü!axj / 
Northrhine-
Westfalia / 
Germany 

Texture ClassA Sandy loam Clay loam Loam Silt loam Loam 
SandA 
SiltA 
ClayA 

67% 
19% 
14% 

21% 
45% 
34% 

45% 
33% 
22% 

21% 
59% 
20% 

27% 
53% 
20% 

pH (Water) 
pH (CaCl2) 
pH (KCl) 

6.3 
6.1 
5.9 

8.0 
7.5 
7.3 

6.6 
6.3 
6.1 

6.6 
6.5 
6.2 

5.1 
4.8 
4.4 

Organic MatterB 3.4% 1.7% 2.2% 4.3% 5.7% 
Organic Carbon 2.0% 1.0% 1.3% 2.5% 3.3% 
Cation Exchange 
Capacity (CEC) 

9.6 
meq/100 g 

13.3 
meq/100 g 

9.6 
meq/100 g 

13.4 
 meq/100 g 

10.5 
 meq/100 g 

Water Holding 
Capacity 0.33 bar 12.1% 22.2% 14.1% 24.0% 27.0% 

Maximum Water 
Holding Capacity 51.6 g/100g n.d 49.9 g/100g 66.3 g/100g 75.2 g/100g 

Bulk Density 1.23 g/mL 1.21 g/mL 1.23 g/mL 1.10 g/mL 1.05 g/mL 
References for test methods:  A) acc. USDA classification 
   B) % organic matter = % organic carbon × 1.724 
 
4.  Analytical Procedures 

The suspensions were centrifuged and the radioactivity contents in the supernatants were analysed by 
liquid scintillation counting (LSC). 
In the preliminary parental mass balance test, the soil was additionally extracted three times using 
methanol/water mixtures. The aqueous supernatant and the combined soil extracts were analysed by 
reversed phase HPLC/radiodetection to determine the stability of the test item and to establish the 
parental mass balance.  
The partition of the test item in the adsorption and desorption batch equilibrium experiment was 
determined based on the radioactivity content in the supernatant only due to the stability of the test 
item demonstrated by the parental mass balance. After desorption, the soil was freeze-dried and the 
radioactivity content determined by combustion/LSC to establish the material balance (one replicate 
per soil and concentration).  
Adsorption isotherms were calculated by linear regression analysis of the adsorption or desorption 
data according to the Freundlich equation. 
 
II. RESULTS AND DISCUSSION 

The overall material balance for all concentrations decreased from higher concentrations to lower 
concentrations. No degradation products were detected by HPLC.  

The recovery of radioactivity was in the range of 91.5 to 96.7% at 3.0 mg/L; 90.1 to 94.6% at 1.0 
mg/L; 83.1 to 91.6% at 0.3 mg/L; 76.3 to 92.8% at 0.1 mg/L; 5.5 to 85.6% at 0.03 mg/L; : L: 55.4 to 
83.4 at 0.01 mg/L; 59.0 to 85.2% at 0.003 mg/L, each calculated as percentage of the applied 
radioactivity. The decrease indicates the loss radioactivity in the course of the study (before 
combustion) especially for low concentrations. As there is no formation of metabolites detected by 
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HPLC, this indicates degradation and the formation of carbon dioxide especially for low 
concentrations without detectable intermediate products. 

[5-14C]BCS-AA17927 (PU) was sufficient stable in pretests. The parental mass balances were lower 
due to formation of carbon dioxide after desorption and before combustion.  

In the definitive adsorption test 12.3 and 13.0%, 13.0 and 14.0%, 14.9 and 14.4%, 10.5 and 8.7% and 
26.8 and 26.9% of the applied test material were adsorbed in soils zäe8äIT IN4 AIIIa, ァe)ca0a V9r 
AXXa, xr_0Ucää, T?J ?ッeno?J, äJ2t7Noz??( wu!, respectively. 

After the adsorption step one desorption step was performed. The adsorption supernatant was replaced 
by fresh CaCl2 solution and the suspensions were shaken for 24 hours. The RA in the supernatant was 
determined. The adsorption to soil was weak and a high amount of adsorption solution remained in 
soil after centrifugation. Therefore, the calculated amount desorbed from soil was negative and not 
valid. It was not possible to determine reliable data for desorption. 

With respect to the mass balance, data for adsorption were calculated for the tests with 3.0 mg/L and 
1.0 mg/L, only. In the definitive adsorption test 12.3 and 13.0%, 13.0 and 14.0%, 14.9 and 14.4%, 
10.5 and 8.7% and 26.8 and 26.9% of the applied test material were adsorbed in soils T?ca6(a bIV 
AIIIa, zzä-Eüa vÖ) AXXa, U?89re゛z, TcJ n?Jぉc゜z, vä3w?Jä/uz! Q5), respectively. 

The calculated adsorption constants KF(ads) of the Freundlich isotherms for the five test soils and the 
respective Koc values are shown in Table 7.1.3.1.2- 3. Based on the two highest concentrations the 
respective mean of Koc was 9.6 (mL/g), and the 1/n was 0.9818. 
 
Table 7.1.3.1.2- 3: Adsorption constants and correlation coefficients of PU in soils  

Soil Type pH 
(CaCl2/H2O) 

Kf 
[mL/g] 1/n R² Koc 

[mL/g] 
HHF Loam 4.8 0.366 1.0046 0.9998 11.1 
AXXa Sandy loam 6.1 0.150 1.0759 1.0000 7.5 
AIIIa Loam 6.3 0.141 1.0596 0.9980 10.8 
HaH Silt loam 6.5 0.175 0.9596 0.9967 7.0 
CAY Clay loam 7.5 0.116 0.8095 0.9950 11.6 

Mean 0.189 0.9818 0.9979 9.6 
 

III.  CONCLUSIONS 

The adsorption constants KF(ads) of [14C]PU calculated based on the FREUNDLICH isotherms for the 
five test soils and 2 concentrations (3.0 mg/L and 1.0 mg/L) ranged from 0.1156 mL/g to 0.3661 
mL/g. The respective Koc values for adsorption were in the range of 7.0 mL/g and 11.6 mL/g (mean 
9.6 mL/g).  

There was no significant correlation indicated between pH and adsorption for the investigated soils. 

 
An overall summary of available adsorption constants of PU is given by Table 7.1.3.1- 2. 
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Report: VBO ・d,,く,,** tüb:しlくz. ,Ql zyみq4?t. れ,;2012;M-429453-01 
Title: [5-14C] BCS-AA66386: Adsorption/desorption in five different soils 
Report No: AS199 
Document No: M-429453-01-1 
Guidelines: EC, Commission Directive 95/36/EC Amending Council 

Directive 91/414/EEC (Annexes II + III, Fate and Behavior in the 
Environment); July 14, 1995. 
OECD Guideline for Testing of Chemicals, No 106 
“Adsorption/Desorption“, Jan. 21, 2000. US EPA, Fate, Transport and 
Transformation Test Guidelines OPPTS 835.1220 Sediment and Soil 
Adsorption/Desorption Isotherm; deviation not specified. 

GLP/GEP: Yes 
 

EXECUTIVE SUMMARY 

Due to the instability of PTU under the required test conditions the definitive test could not be 
performed. Even though two different sterilization techniques were used, the degradation half-life of 
the test item for three of the five soil types (qräaQ§3, Gjtvü-gcy( and D゛Jelözc4c( (ど2) was 
< 3 days. 

The adsorption/desorption characteristics of [5-14C]BCS-AA66386 ([14C]PTU) were studied by batch 
equilibrium experiments in five different soils, sandy loam IけどtW1zJä, silt loam pzräoaüw, loam 
j?ü-ソö:96I, loamy sand ヮäqc)äe bw- AXXa, and silt loam G?J?xä8?l・- Ug) (for soil characteristics 
see Table 7.1.3.1.2- 4). The pH values were determined in aqueous CaCl2 solution for characterization 
of the soils. 
The aqueous supernatant after adsorption was separated by centrifugation and the [14C]PTU residues 
in the supernatant were analysed by liquid scintillation counting (LSC) and radio-HPLC. The recovery 
of radioactivity of the soils was determined by LSC of the supernatants after adsorption and by 
combustion of the remaining soils and was in a range of 97.2 to 100.2% of applied radioactivity.  
Samples without soil were used as control and did not show any adsorption to the vessels or 
degradation. Radioactivity represented >94% of the test item and the radioactivity balance was in a 
range from 99.1 -100.2%. 

Several tests indicated that the test item PTU is not enough stable to derive batch equilibrium 
adsorption data, even if sterilised soil is taken. 

 
I.  MATERIALS AND METHODS 

1.  Test Item 

Test item:   [5- 14C] BCS-AA66386 
Sample ID:  KATH 6552 
Specific Activity: 3.52 MBq/mg (95.23 µCi/mg) 
Radiochemical Purity: > 98% 
Chemical Purity: > 99% 

 
2.  Test Soils 

Five test soils (see Table 7.1.3.1.2- 4) were used within this study, chosen to cover a representative 
range in soil physico-chemical properties. The soils were sampled from the fields (upper horizon of 0 
to 20 cm), sieved to a particle size of ≤ 2 mm and air-dried.  
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3.  Experimental Conditions 

In Preliminary Test I the soil to solution ratios were defined to be 1:2 for all soils. 24 hrs after 
application a purity check of the supernatant was carried out by means of radio-HPLC.  
The aqueous supernatant after adsorption was separated by centrifugation. Samples without soil were 
used as control and did not show any adsorption to the vessels or degradation. The Preliminary Tests II 
consisted of two parts. First part was carried out with gamma sterilized (25 kgray) soil (sampling 2, 4, 
6 and 24 hrs after application) and in the second part NaN3 as biocide was added to the shaking 
solution (sampling 2, 4, 6, 24, 48 and 72 hrs after application). 
 
Table 7.1.3.1.2- 4:  Physico-chemical properties of test soils 

Number I II III IV V 

Soil Designation W&Jk`Xlää Gd!?yz8 am  
N_ax78Jä 4a ゜k4(-ど/tz9 II Ec(eä゛c ÖI4 

AXXa 
・jOc6Jza4ä` 

(K2 
Abbreviation WuW HaH Doll AXXa HH 
Textural class [USDA] Sandy loam Silt loam Loam Loamy sand Slit loam 
Textural analysis 
[USDA] 

     

Sand [2000-50 µm] 57 27 37 77 31 
Silt [50-2 µm] 30 60 40 16 54 
Clay [<2µm] 13 13 23 7 15 
pH value: 
 Water 
 CaCl2 

 
5.4 
5.1 

 
6.5 
6.3 

 
7.5 
7.3 

 
6.2 
5.9 

 
5.5 
5.2 

Organic carbon (%) 2.0 2.9 4.4 2.0 2.9 
Organic matter (%) 3.44* 4.99* 7.57* 3.44* 4.99* 
CEC (meq/100 g soil) 10.3 12.9 19.2 9.3 10.0 
* Calculated: Organic Matter = Organic Carbon x 1.724 
 

 
4.  Analytical Procedures 

The suspensions were centrifuged and the radioactivity contents in the supernatants were analysed by 
liquid scintillation counting (LSC) and radio-HPLC. The recovery of radioactivity of the soils was 
determined by LSC of the supernatants after adsorption and by combustion of the remaining soils. 
 
II. RESULTS AND DISCUSSION 

In Preliminary Test I, already 24 hrs after application < 8% of the radioactivity in the supernatant 
represented the unchanged PTU, indicating a very fast degradation under test conditions. The 
radioactivity balance was in a range from 94.3 -97.2%. 

The instability observed in Preliminary Test I was confirmed by the results of the Preliminary Tests II 
(determination of Equilibration time for adsorption and parental mass balance). In Preliminary Tests II 
with gamma sterilized soil (25 Kgray) the samples contained < 19% test item in the supernatant after a 
shaking period of 24 h. Already after 6 hrs no unchanged [14C]PTU was detectable in the soil extracts. 
The corresponding parental mass balances after 24 hrs were < 9%. Due to the insufficient mass 
balance of the test item it was decided to terminate the test with gamma sterilized soil after 24 hrs.  

The degradation of the test item was confirmed in the second part of Preliminary Tests II with NaN3 as 
biocide in the shaking solution. 24 hrs after application < 66.1% of the unchanged test item were 
determined in the supernatants, and < 20.5% in the soil extracts. Depending on the soil type the 
corresponding parental mass balance was in a range from 68.1 to 88.6% after 4 hrs and from 28.8 to 
82.5% after 24 hrs shaking period, respectively. The radioactivity mass balance at all sampling dates 
were > 97%.  
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The compound PTU was not stable under test conditions with gamma sterilized soil and with NaN3 as 
biocide. A definitive test was performed to demonstrate the overall recovery of radioactivity but 
adsorption and desorption constants could not be determined. 
 
III.  CONCLUSIONS 

Due to the instability of PTU under the test conditions the definitive test could not be performed. Two 
different sterilization techniques were used but the degradation was too fast to determine the 
adsorption isotherm.  
 
Since a Koc value could not be calculated for PTU, this was the justification to include an estimation 
of its Koc by the proposed HPLC-method into the Supplemental Dossier for Propineb renewal of 
approval Annex I. 
The sorption Koc for PTU (as well as for the instable Propineb-DIDT) determined by HPLC is 
contained as part of the earlier listed study for aerobic degradation of Propineb-DIDT (see z2:/・
:Hpa(,;_ .El s,aKcl .lZ 2014). This respective part is summarized below. 

 
Report: RYX ・0$4,,,,4 iy/yjく8-しzi9/7jz. T,t Oaj.äJ ダ,;2014;M-484906-01 
Title: [Propane-1-14C]Propineb-DIDT: Aerobic degradation in four soils 
Report No: EnSa-14-1129 
Document No: M-484906-01-1 
Guidelines: 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; deviations not specified 

GLP/GEP: Yes 
 
 
EXECUTIVE SUMMARY 

The estimated Koc for PTU was determined with 19 mL/g. 

The estimated Koc for Propineb-DIDT was determined with 162 mL/g  
 

I.  MATERIALS AND METHODS 

1.  Test Items  
Test item:   PTU (BCS-AA66386) 
Sample ID:  AE B007299-PU-1 
Specific Activity: Not labelled 
Radiochemical Purity: n.a. 
Chemical Purity: 95.6%  

Test item:   Propineb-DIDT (BCS-CU99534) 
Sample ID:  BCS-CU99534-PU-01 
Specific Activity: Not labelled 
Radiochemical Purity: n.a. 
Chemical Purity: 96.5%  

 
2.  Reference Substances 

The following reference substances were used according to OECD Guideline No. 121 in order to cover 
the Koc range: Sodium nitrate, Acetanilid, Methiocarb, Isoproturon, Naphtalene, 1,2,3-Trichloro-
benzene, Fenthion, Diclofop-methyl. The reference substances were dissolved in methanol for HPLC 
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injection on the HPLC. 
3.  Experimental Conditions 
The test system was performed according to OECD Guideline No. 121. The retention times were 
determined in duplicate. 
 
4.  Analytical Method 
The isocratic HPLC method was used. The LC-column was Agilent Zorbax CN (5 µm, 6 x 250 mm), 
the eluent was MeOH/purified -Water/CHCOOH 55/44/1 (v/v/v). The flow rate was 1 mL/min and the 
injection volume was 100 µL. 
The void volume of the test system was determined with sodium nitrate. The retention times of the 
reference substances were measured and the linear calibration plot (log k´ - log Koc reference 
substances) was calculated. The retention times of the test substances were determined under the same 
conditions and based on the calibration the log Koc could be calculated.  
 
II. RESULTS AND DISCUSSION 
The calibration curve for the reference substances was calculated (y = 2.0362x + 2.0802; R² = 0.9743) 
from the data presented in Table 7.1.3.1.2- 5. 

The Koc for PTU was determined with 19 mL/g (see Table 7.1.3.1.2- 6).  

In parallel the Koc for Propineb-DIDT was determined with Koc = 162 mL/g (see Table 7.1.3.1.2- 6).  

A pH dependence of both the Koc is not expected in the relevant pH range, based on the chemical 
structures. Both findings were contained in the overall summary on the adsorption behaviour of 
Propineb and its metabolites shown by Table 7.1.3.1- 1. 

Table 7.1.3.1.2- 5:  Calibration plot with the reference substances used 

Reference Item Retention Time k' log k' log Koc 1 Koc 2 
  [min] [-] data mean SD  [-]  [mL/g] 

Sodium Nitrate 

3.15        
 3.15        

3.17        
3.15        
3.16         

Acetanilid 
4.37 0.385 -0,41 

-0,41 0.00  1,25  18 
4.37 0.385 -0.41 

Methiocarb 
6.68 1.117 0.05 

0.05 0.00  3.1  1259 
6.68 1.117 0.05 

Isoproturon 
5.93 0.880 -0.06 

-0.06 0.00  1.86  72 
5.93 0.880 -0.06 

Naphtalene 8.07 1.558 0.19 0.19 0.00  2.75  562 
8.07 1.558 0.19 

1,2,3-Trichlorbenzene 
9.08 1.878 0.27 

0.27 0.00  3.16  1445 
9.08 1.878 0.27 

Fenthion 
12.00 2.803 0.45 

0.45 0.00  3.31  2042 
11.98 2.797 0.45 

Diclofop-methyl 
13.85 3.390 0.53 

0.53 0.00  4.2  15849 
13.83 3.384 0.53 

1 Literature values according to OECD test guideline No 121 
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2 calculated by log-transformation from literature log Koc values 
 
  

Table 7.1.3.1.2- 6:  Results for the test substances 

Test Item 
Retention 

Time k' log k' log Koc 3 Koc 4 
  [min] [-] data mean SD data mean SD [mL/g] 
Propineb-
DIDT 

5.88 0.9 -0.06 
-0.06 0.00 

2.21 
2.209 0.00 162 

5.88 0.9 -0.06 2.21 

PTU 
4.43 0.4 -0.39 

-0.39 0.00 
1.27 

1.272 0.00 19 
4.43 0.4 -0.39 1.27 

3 calculated from calibration function 
4 calculated by log-transformation from calculated log Koc values 

 
 
 
Report: ダOR ,,,g4,30n i*・/ha0z.み9j み.: Oヂ73Jl7A'-. カ,;2012;M-431774-01 
Title: [5-14C] BCS-CT29489: Adsorption/desorption in five different soils 
Report No: AS203 
Document No: M-431774-01-1 
Guidelines: OECD Guideline for Testing of Chemicals, No 106 Adsorption/Desorption 

Using a Batch Equilibrium Method“, Jan. 21, 2000  
US EPA, Fate, Transport and Transformation Test Guidelines OPPTS 
835.1220 Sediment and Soil Adsorption/Desorption Isotherm, January 1998; 
deviations not specified. 

GLP/GEP: Yes 
 
 
EXECUTIVE SUMMARY 

The adsorption/desorption characteristics of [5-14C]BCS-CT29489 (4-Methyl-imidazoline) were 
studied by batch equilibrium experiments in five soils, sandy loam )lJW2グDäc, silt loam ü`zpÖav, 
loam 4u!V4/tcdf, sandy loam Kqeqe9i゛?, and silt loam n゛P-/dI:ä:0, in (for soil characteristics see 
Table 7.1.3.1.2- 7).  
The adsorption phase of the study (Definitive Test) was carried out using pre-equilibrated air-dried 
soil with [14C]4-Methyl-imidazoline at concentrations of nominal 1, 0.3, 0.1, 0.03, and 0.01 mg/L in 
the dark at 20 °C ± 2 °C for 24 hours. The equilibration solution used was 0.01 M aqueous CaCl2 
solution. 
Following soil to solution ratios were defined: for soils W!だY:cncJ, と`zn1cd, どz7x`-vi/q and ä・
X_?j§oä with 1:8, and for soil F(kkjc$1l-t with 1:20.  
The aqueous supernatant after adsorption and desorption was separated by centrifugation and the 
[14C]4-Methyl-imidazoline residues in the supernatant were analyzed by liquid scintillation counting 
(LSC).  
For all soils the parental mass balance after 48 h showed that >90% of applied [14C]4-Methyl-
imidazoline could be recovered. 
The mass balance of the soils was determined by LSC of the supernatants after adsorption and 
desorption and by combustion of the remaining soils. The overall material balance for all 
concentrations for individual specimens was in the range of 95.0 to 99.6%, 92.4 to 98.9%, 89.2 to 
98.7%, 92.6 to 97.9%, and 81.2 to 95.2% of the applied radioactivity in soils gW!にA/cJc, _r?$Gco, 
$/b8rÖ:ä*(, 9c6jソe3vä and Pg`tüäjq゛I:, respectively.  
In the definitive adsorption test 24.6 to 36.0%, 32.2 to 47.4%, 33.8 to 49.3%, 35.6 to 50.7%, and 41.8 
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to 58.7% of the applied test material was adsorbed in soils W぀Vjv)aJc, Öbao)z1, Ü_//z9nu)I, ceikcソ
93d, Plh゛(゛(/zi9, respectively. 
 
The calculated adsorption constants KF of the FREUNDLICH isotherms for the five test soils ranged 
from 2.7 mL/g to 14.6 mL/g, and the normalized Koc was in the range of 90.3 to 860.8 mL/g. The 
FREUNDLICH exponents 1/n were in the range of 0.8702 to 0.9015, indicating that the concentration 
of the test item did affect the adsorption behavior. 

At the end of one adsorption and one desorption phase, 40.9-57.3%, 25.7-46.8%, 13.1-46.2%, 28.6-
44.3% and 26.8-39.8% of the initially adsorbed amount were desorbed in soils W&H゜`jaJa, Ug!z§?8 
?& Vü8gzJcy 4a, Q:px)ut?§( II, vV7?üzivz CA, fpt*P$j8)aj NE, respectively. 

The mean desorption KF(des) ranged from 3.6 – 22.6 mL/g and and the normalized KFoc(des) ranged 
from 88.7 – 1327.1 mL/g and were 0.98 - 1.54 times higher than those obtained for adsorption phase.  
 
A.  MATERIALS 
 
1.  Test Item 
Test item:   [5- 14C] BCS-CT29489 
Sample ID:  KML 9262 
Specific Activity: 4.31 MBq/mg (116.44 µCi/mg) 
Radiochemical Purity: > 97.7% 
Chemical Purity: > 96.3% 

 
2.  Test Soils 
 
Five test soils (3 from EU, 2 from US) (see Table 7.1.3.1.2- 7) were used within this study, chosen to 
cover a representative range in soil physico-chemical properties. The soils were sampled from the 
fields (upper horizon of 0 to 20 cm), sieved to a particle size of ≤ 2 mm and air-dried. The pH values 
were determined in aqueous CaCl2 solution for characterization of the soils. 
 
Table 7.1.3.1.2- 7:  Physico-chemical properties of test soils 

Number I II III IV V 

Soil Designation JaWo)けY:? 
U8a_)ab am  

k?§Ä*Jc゜ 4a vtz*H:b2(I II Y?z:aoo32, 
US California 

tkItg<xf5?/, 
US Nebrasca 

Textural class 
[USDA] Sandy loam Silt loam Loam Sandy loam Silt loam 

Textural analysis 
[USDA] 

     

Sand [2000-50 µm] 57 27 37 56.0 12.7 
Silt [50-2 µm] 30 60 40 32.6 60.8 
Clay  [<2µm] 13 13 23 11.4 26.5 
pH value: 
 Water 
 CaCl2 

 
5.4 
5.1 

 
6.5 
6.3 

 
7.5 
7.3 

 
6.8 
6.7 

 
7.2 
6.6 

Organic  carbon (%) 2.0 2.9 4.4 0.7 1.7 
Organic  matter (%) 3.44* 4.99* 7.57* 1.1 2.9 
CEC  
(meq/100 g soil) 

 
10.3 

 
12.9 

 
19.2 

 
16.1 

 
16.1 

* Calculated: Organic Matter = Organic Carbon x 1.724 
 
 

3.  Experimental Conditions 
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The test system for adsorption and desorption in batch equilibrium experiments consisted of 
borosilicate glass centrifuge tubes (volume 42 mL). 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 in the main test was carried out using pre-equilibrated air-dried soil with [5-
14C]BCS-CT29489 at concentrations of nominal 1, 0.3, 0.1, 0.03, and 0.01 mg/L in the dark at  
20 °C ± 2 °C for 24 hours. The equilibration solution used was 0.01 M aqueous CaCl2 solution. 
 
Following soil to solution ratios were defined: for soils `グレ:JaWo?, qIäV9zk, 8jäv7Gin(r and 
ä?k3zQv_t with 1:8, and for 1äFv(jvrj:5 with 1:20.  
Desorption phase of the study was carried out by supplying pre-adsorbed soil specimens with fresh 
0.01 M aqueous CaCl2 solution for one desorption cycle. 
Samples without soil were used as control in preliminary test and did not show adsorption to the 
vessels or degradation. 
 
4.  Analytical Procedures 

The suspensions were centrifuged and the radioactivity contents in the supernatants were analysed by 
liquid scintillation counting (LSC). The mass balance of the soils was determined by LSC of the 
supernatants after adsorption and desorption and by combustion of the remaining soils. 
In the preliminary parental mass balance test, the soil was additionally extracted three to seven times 
with 40 mL acetonitrile/0.1 M hydrochloric acid 9:1 (v:v) for 30 min. The aqueous supernatant and the 
combined soil extracts were analysed by reversed phase HPLC/radiodetection to determine the 
stability of the test item and to establish the parental mass balance.  
The partition of the test item in the adsorption and desorption batch equilibrium experiment was 
determined based on the radioactivity content in the supernatant. After desorption, the soil was freeze-
dried and the radioactivity content was determined by combustion/LSC to establish the material 
balance (one replicate per soil and concentration).  
Adsorption isotherms were calculated by linear regression analysis of the adsorption or desorption 
data according to the Freundlich equation. 
 

II.  RESULTS AND DISCUSSION 

The overall material balance for all concentrations for individual specimens was in the range of 95.0 to 
99.6%, 92.4 to 98.9%, 89.2 to 98.7%, 92.6 to 97.9%, and 81.2 to 95.2% of the applied radioactivity in 
soils W(/JyえAza, cQ2Iz97, hj:ago)(とq, レq?tuaz92 and P`/・0ü`/ätx, respectively.  

The test item was stable in aquous CaCl2 solution. The parental mass balances were ≥ 90% for all soils 
after 48 hrs equilibration time. The parental mass balance was calculated as recovery of the test item in 
supernatants (CaCl2-solutions) and soil extracts (combined acetonitrile/water extracts). 

In the definitive adsorption test 24.6 to 36.0%, 32.2 to 47.4%, 33.8 to 49.3%, 35.6 to 50.7%, and 41.8 
to 58.7% of the applied test material was adsorbed in soils WfハNa_jcJ, ・§?ソ!ä$, y7K//?öd-`, Q・

häät9kc, and I§0t?Polri・, respectively. 

The calculated adsorption constants KF
(ads) of the FREUNDLICH isotherms for the five test soils 

ranged from 2.7 mL/g to 14.6 mL/g. The FREUNDLICH exponents 1/n were in the range of 0.8702 to 
0.9015, indicating that the concentration of the test item did affect the adsorption behavior. The Koc 
for adsorption was in the range of 90.3 to 860.8 mL/g 

At the end of one adsorption and one desorption phase, 40.9 to 57.3%, 25.7 to 46.8%, 13.1 to 46.2%, 
28.6 to 44,3% and 26.8 to 39.8% of the initially adsorbed amount were desorbed in soils Wy-ハJK/ä?, 
A゛!ac・n, 3/a2n)H:v(, b?*/?Neq*, l_1:i8Pu-`ä, respectively. The mean desorption KF

(des) ranged from 
3.6 to 22.6 mL/g and and the normalized KF,OC

(des) ranged from 88.7 to 1327.1 mL/g and were 0.98 to 
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1.54 times higher than those obtained for adsorption phase.  

The respective constants and correlation coefficients of 4-Methyl-imidazoline in soils are given in 
Table 7.1.3.1.2- 8 for adsorption, and Table 7.1.3.1.2- 9 for desorption. 

 

Table 7.1.3.1.2- 8:  Adsorption constants and correlation coefficients of 4-MI in soils 

Soil Type pH  
(CaCl2) 

KF 1/n R² Koc 
[mL/g] [mL/g] 

§-jJaWけQä Sandy loam 5.1 2.6785 0.9015 0.9991 133.9 
?(_?Dda3  Silt loam 6.3 3.7365 0.8818 0.9994 128.8 
f:ö-t/+ykz9  Silt loam 6.6 14.6343 0.8724 0.9991 860.8 
X8cc_c/h2  Sandy loam 6.7 4.3442 0.8866 0.9998 620.6 
yiök!Qtc゜!  Loam 7.3 3.9744 0.8702 0.9998 90.3 

Mean 5.8736 0.8825 0.9995 366.9 
 
Table 7.1.3.1.2- 9:  Desorption constants and correlation coefficients of 4-MI in soils 

Soil Type pH  
(CaCl2) 

KF 1/n R² Koc 
[mL/g] [mL/g] 

)&WöÜ/äJc Sandy loam 5.1 3.5865 0.8696 0.9985 179.3 
レ!zxäe3ü  Silt loam 6.3 4.9115 0.8283 0.9989 169.4 
Fl4ljüu-§-ä  Silt loam 6.6 22.5608 0.8733 0.9993 1327.1 
゜ö:qOee4ä  Sandy loam 6.7 6.5998 0.8720 0.9995 942.8 
0゜3)H7t/aI  Loam 7.3 3.9033 0.7316 0.9975 88.7 

Mean 8.3124 0.8350 0.9987 541.5 
 
 
III.  CONCLUSIONS 

The adsorption/desorption characteristics of [5-14C]BCS-CT29489 ([14C]4-Methyl-imidazoline) were 
studied in five soils.  

The Koc for adsorption was in the range of 90.3 to 860.8 mL/g (mean 366.9 mL/g). This finding is 
contained in the overall summary on the adsorption behaviour of Propineb and its metabolites shown 
by Table 7.1.3.1- 1. 

The desorption Koc (des) ranged from 88.7 – 1327.1 mL/g and were 0.98 - 1.54 times higher than 
those obtained for adsorption phase.  

There was no correlation indicated between pH and adsorption for the investigated soils. 

 

CA 7.1.3.2  Aged sorption 
Two studies on aged sorption of Propineb and its residues in soil were evaluated during the Annex I 
inclusion (compare EU Monograph Annex B7), but they were regarded as not to relevant by the 
European Commission (SANCO/7474/VI/97, 2003).  
The leaching behaviour was evaluated by the adsorption/desorption data shown in the section before, 
in combination with accepted and agreed model calculations of predicted environmental ground water 
concentration (PECgw) for parent. Therefore, new studies were not performed and are not required 
under Commission Regulation (EU) No 283/2013 in accordance with Regulation (EC) No 1107/2009. 
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CA 7.1.4  Mobility in soil 
A plenty of studies on mobility of Propineb and its residues in soil were evaluated during the Annex I 
inclusion (compare EU Monograph Annex B7), but, as mentioned in the chapter before, they were 
regarded as not to relevant by the European Commission (SANCO/7474/VI/97, 2003).  
The leaching behaviour was evaluated by the adsorption/desorption data shown in the section before, 
in combination with accepted and agreed model calculations of predicted environmental ground water 
concentration (PECgw) for parent and its major metabolites. Therefore, new studies were not 
performed and are not required under Commission Regulation (EU) No 283/2013 in accordance with 
Regulation (EC) No 1107/2009. 
 

CA 7.1.4.1  Column leaching studies 
CA 7.1.4.1.1  Column leaching of the active substance 
N/A (see chapter before).  

No additional studies are submitted within this Supplemental Dossier for the Propineb renewal of 
approval.  
 

CA 7.1.4.1.2 Column leaching of metabolites, breakdown and reaction products 
N/A (see chapter before).  

No new studies are submitted within this Supplemental Dossier for the Propineb renewal of approval.  

The leaching behaviour can be assessed from the available adsorption/desorption values combined 
with other relevant input data by accepeted modelling estimations, i.e. PECgw calculations submitted 
by the respective MCP section 9.2.4. 
 

CA 7.1.4.2 Lysimeter studies 
No studies are submitted within this Supplemental Dossier for the Propineb renewal of approval. The 
leaching behaviour can be assessed from the available adsorption/desorption values combined with 
other relevant input data by accepeted modelling estimations, i.e. PECgw calculations submitted by 
the respective MCP section 9.2.4. 
 

CA 7.1.4.3  Field leaching studies 
No relevant studies are included in the baseline dossier, since such were not required. No additional 
studies are submitted within this this Supplemental Dossier for the Propineb renewal of approval.  

CA 7.2  Fate and behaviour in water and sediment 
The chemical substance Propineb is different in comparison to most other active ingredients (e.g. 
fungicides) which are produced as pure chemical with a distinct chemical structure, purity, solubility 
and stability. Propineb is formed in one reaction step by mixing of propylendiamine, carbon disulfide, 
zinc sulfate and a small amount of formulation detergents. The resulting product is a polymeric zinc 
propylene bis(thiocarbamate) with not defined polymer length. The complexes in solid form are 
practically insoluble in water and after dissolution the polymer reacts immediately with water and 
other available surrounding substances. The reaction is likely at first a dissolution of the zinc salt 
forming the highly reactive dithiocarbaminic acid with different chain length. The following de-
composition can lead to propylenediamine and carbon disulfide as back-reaction.  In the environment, 
bis(thiocarbamate) is likely to be easily oxidized and forms thiuram disulfides followed by formation 
of isothiocyanates. The isothiocyanates are highly reactive and can react either with water, 
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intramoleculare with other intermediates or with surrounding dissolved or suspended organic matter 
(e.g. formation of non extractable residues, NER).  

The route of degradation of Propineb in the aqueous environment, which was investigated in a set of 
laboratory studies performed under pure aqueous conditions (hydrolysis; photolysis) as well as under 
more realistic environmental conditions, i.e. in the presence of natural water and sediment containing 
oxygen and organic material, can be well explained. 
 
It is concluded that Propineb as a polymer does not dissolve in water. Therefore, the dissolved 
radioactivity in the aqueous solution of hydrolysis studies must result from spontaneous formed 
reaction products. Since the total amount of radioactivity found in the hydrolysis test solutions (T1/f$4 
SIA/If ;5üiaaWs れ,/ 2013) was constant already from the first sampling, the half-live of formation of 
hydrolysis products was estimated to be less than 0.5 hours at pH 4, pH 7 and pH 9 for all 
temperatures.  
PTU was the main degradation product which was formed in sterile aqueous buffer solutions at pH 4, 
pH 7 and pH 9. PU was formed as a second terminal transformation product. PTU and PU were stable 
under the test conditions. The polar zone (in hydrolysis study named M1) was not stable and 
fragments were identified as precursors of PTU. The transient first unpolar intermediates lead either to 
Propineb-DIDT, or by elimination of sulfur hydrogen and carbon disulfide to PTU and PU (for 
pathway of degradation see Figure 7.2.1.1- 1. 

The degradation of Propineb under aqueous photolysis conditions is not of relevance due to its rapid 
degradation in the dark by hydrolysis. Therefore, sunlight is not expected to be a relevant route of 
degradation for Propineb (and its major residue PTU), after its use according to good agricultural 
practices.  

Propineb TK83 is considered to be "Not Readily Biodegradable". However, it should be considered 
that the polymer Propineb decomposes immediately in aqueous solution, but the standardized test just 
measures the complete mineralisation of the transformation products to carbon dioxide at a quite high 
dose rate.  

Due to the before mentioned intrinsic properties of Propineb, studies on aerobic mineralisation in 
surface water are not to be provided, since contamination of open water (freshwater, estuarine and 
marine) will not occur. 

Brought in contact with natural water, e.g. after its application as suspension into the supernatant water 
of a water/sediment test system (new water/sediment study using 14C-Propineb by jl:)e・y/Veslb F.f 9 
2014) the same degradation products as detected in soil were found. The transient first unpolar 
intermediates lead either to Propineb-DIDT, or by elimination of sulfur hydrogen and carbon disulfide 
to PTU and 4-Methyl-imidazoline, possibly via other polar transient degradation products. Propineb-
DIDT, 4-Methyl-imidazoline and PTU are also quite short-living transients which are oxidised in 
several steps, partly via formation of PU or NER to the final degration product 14CO2. None of other 
intermediates could be isolated, as it was the case in soil.  
From this study it is concluded that Propineb and its degradation products have no potential for 
accumulation in the aqueous environment. For modelling purposes a worst case DT50 of 1.0 and 1.4 
days are to be proposed for Propineb and Propineb-DIDT degradation in water, sediment, and total 
water/ sediment system, respectively. The proposed degradation pathway in natural water is shown in 
Figure 7.2- 1. 

For the assessment of surface water exposure maximum occurrences in soil were obtained from 
c;üha/t:Q1vI, jL, q§,J_c /L, 2014, and accounted for 25.8%, 33.7%, 42.5%, and 12.2%, respectively. 
For the assessment on surface water exposure a DT50 of 0.5 days is used for Propineb, in order to 
simulate the rapid formation of its metabolites whenever the polymer breaks down rapidly in contact 
with humid soil.  
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Table 7.2- 1 and Table 7.2- 2 summarise the substance related parameters to be used for Propineb and 
its metabolites in the calculations at FOCUS SW Step 1-2 level and at Step 3/4 Level. The parameters 
of the aquatic metabolite propineb-DIDT are given by Table 7.2- 3. 

No further studies are submitted within this Supplemental Dossier for the Propineb renewal of 
approval.  
 
 
Table 7.2- 1:  Substance parameters for Propineb and its metabolites used in PECsw 

calculations at Steps 1-2 level 

Parameter Unit Propineb PTU PU Propineb-
DIDT 

4-Methyl- 
imidazoline 

Molar Mass 
Water Solubility 
Koc 
Degradation 
   Soil 
   Total System 
   Water 
   Sediment 
Max Occurrence 
   Water / Sediment 
   Soil 

g/mol 
mg/L 
mL/g 
 
days 
days 
days 
days 
 
% 
% 

289.8 
0.1 

10000 
 

0.5 
1 
1 
1 
 

100 
100 

116.2 
96000 

19 
 

0.2 
4.9 
4.9 

1000 
 

26.6 
33.7 

100.2 
200000 

8.8 
 

5.6 
147 
147 

1000 
 

50.4 
42.5 

190.3 
20000 
163 

 
0.5 
1.4 
1.4 

1000 
 

35.8 
25.8 

84.1 
200000 

367 
 

2.2 
1000 
1000 
1000 

 
17.5 
12.2 

 
Table 7.2- 2:  Substance parameters for Propineb and its metabolite Propineb-DIDT used 

in PECsw calculations at Step 3/4 level 

Parameter Unit Propineb Propineb-DIDT 
Company Code 
SWASH Code 
General Parameters 
  Molar Mass 
  Water Solubility 
  Vapour Pressure 
Plant Uptake Factor 
Wash-Off Factor PRZM 
Wash-Off Factor MACRO 
Sorption 
  Koc 
  Freundlich Exponent 
Degradation 
  Soil 
    Form. Frac. PRZM 
    Form. Frac. MACRO 
  Water 
  Sediment 
  Walker Exponent 
Effect of Temperature 
  Activation Energy 
  Exponent 
  Q10 

 
 
 
g/mol 
mg/L 
Pa 
 
1/cm 
1/mm 
 
mL/g 
 
 
days 
molar basis 
mass basis 
days 
days 
 
 
J/mol 
1/K 
 

LH 30/Z 
PPB 

 
289.8 
10.0 

1.6E-04 
0.0 
0.5 

0.05 
 

10000 
1.00 

 
0.1 
- 
- 

1.0 
1.0 
0.7 

 
65400 
0.095 
2.58 

BCS-CU99534 
DIDT 

 
190.3 
200.0 

6.5E-05 
0.0 
0.5 

0.05 
 

162 
1.00 

 
0.5 

0.214 
0.141 

1.4 
1000 
0.7 

 
65400 
0.095 
2.58 
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Table 7.2- 3:  Substance parameters used for the assessment of the aquatic metabolite 
Propineb-DIDT at Step 3/4 level 

Molar Mass Correction Factor 
Max. Occurrence 
Tot. Correction Factor 
Max. Occurrence at Day 

0.65666 
35.8% 

0.23508 
0.2 

 

 

Figure 7.2- 1:  Proposed degradation pathway of Propineb in natural water (i.e. water 
containing oxygen and organic matter like in water/sediment systems). 

S N
H

S
N
H
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N S

NH NH

S

NH NH

O

NNH H
+

N NH

S
H

N NH

S
S

H
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S
H

Propineb Polymer + Water

Propineb-DIDT

PTU

PU

4-methyl-imidazoline

NER
carbon dioxide

   Unpolar transient products
       i.e. Propineb-DIDT and 
         others (ROI 3, ROI 8)

Polar transient products

PTU-isomer* PTU-thio*thio-PTU*

 
*: different isomers (position of methyl group) are possible. 

 
Remark: NER and carbon dioxide formation can result from all structures shown (either directly or 

indirectly). 
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CA 7.2.1  Route and rate of degradation in aquatic systems (chemical and 
photochemical degradation) 

CA 7.2.1.1  Hydrolytic degradation 
The hydrolysis of degradation of Propineb was evaluated during the Annex I inclusion (compare EU 
Monograph Annex B7), and was accepted by the European Commission (SANCO/7474/VI/97, 2003). 
The two following studies included in the Baseline Dossier were regarded as relevant during the 
Annex I inclusion: 
 
 
Report: Oゕヌ b,,4,yh j3t゛Öö$zt?-. し,;1969;M-102793-01 * 
Title: Investigations on the metabolism of propineb 
Report No: M132 
Document No: M-102793-01-2 
Guidelines: n.a., deviation not specified 
GLP/GEP: No 

 
 
Report: XRし _k,0,,゜ pp/tWtjäJ぀. ゕ,;1983;M-102733-01 * 
Title: Properties of pesticides in water - Propineb WP 70 
Report No: M2300 
Document No: M-102733-01-2 
Guidelines: n.a., deviation not specified 
GLP/GEP: No 

*: that time this information was filed in the pys.-chem section (at MCA 2.8), also.  

 
Summary of studies performed by rtNkdョ゛t U// 1969, and チ,W?lls .ノ. 1983 

Hydrolysis is the most important factor for the degradation of Propineb in water. The hydrolytical 
degradation of propineb was investigated in sterile water buffer solutions, under darkness.  
Propineb was tested as Antracol WP 70 (around a.i. 14 mg/L); the tests were not conducted according 
to guidelines and GLP. The study showed that the hydrological degradation of propineb depends on 
the pH value and the temperature of water solutions. Half-life of propineb in water at 22 °C listed as 
end points were 24, 36 and 52 hrs at pH 4, 7 and 9, respectively. 
The main degradation product of the hydrolytic reaction is propylenethiourea (PTU). The amount of 
PTU formed ranges from about from 20 to 70 to 80% of the applied dose. At pH 9 PTU was formed 
predominantely, while at pH 4 and 7 other products were formed as CS2 and propylene diamine. 
Further products of hydrolysis were propylene-1,2-thiurammonosulfide and propylene 
thiuramdisulfide. PTU itself was not further degradated during the five days incubation, also at 50 °C. 

The degradation of Propineb was determined indirectly using the formation to PTU, which was 
analysed then. However, since the mass balance was not complete, the data of above mentioned 
studies did not describe adequately the period shortly after treatment (some max. %-values of major 
metabolites were missing). Therefore, a new hydrolysis study with 14C-propineb was regarded 
necessary for submission within this Supplemental Dossier for the Propineb renewal of approval. 
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Report: ヌゕO ü,,ü゜ョ, jョ7t:§$F3. イ, =.i c3:_?.W9 ね,;2013;M-467875-01 
Title: [Propane-14C]Propineb: Hydrolytic degradation 
Report No: EnSa-12-0750 
Document No: M-467875-01-1 
Guidelines: Commission Directives 94/37/EC and 95/36/EC amending Council 

Directive 91/414/EEC; OECD Test Guideline No. 111; US EPA OCSPP Test 
Guidelines No. 835.2120 and 835.2130; Japanese MAFF New Test Guidelines 
Annex No. 2-6-1; No deviation 

GLP/GEP: Yes 
 

EXECUTIVE SUMMARY 

The hydrolysis of radiolabeled [propane-1-14C]Propineb was studied in the dark at 50, 25 and 20 °C in 
sterile aqueous buffer solutions at pH 4 (0.01 M acetate buffer), pH 7 (0.01 M TRIS buffer), and pH 9 
(0.01 M borate buffer) for a maximum of 35 days. The buffer solutions were prepared using highly 
purified and sterilized water and were bubbled with nitrogen to reduce influence of oxygen before 
application. The nominal concentration of the test item was 1 mg/L.  
Propineb is a polymer which is regarded as practically insoluble but chemically reactive in water. 
Therefore, a concentration of propineb dissolved in water cannot be determined. Due to this 
insolubility, 0.1 mg [propane-1-14C]propineb was directly applied in solid state to each test system 
consisting of 100 mL buffer solution. All mixtures were sonicated for 5 minutes and analysed by 
HPLC/radiodetection within about 0.5 hours (first sampling interval, DAT-0). LSC measurements 
performed after about 24 hours of incubation demonstrated that about the entire amount of the applied 
radioactivity (100% of AR) had been dissolved within that time. 
Sampling intervals for Test 1 (pre-test, 50 °C) were 0, 0.25, 1, 1.25, 2 and 5 days (pH 4), 0, 0.25, 1, 
1.25, 2 and 5 days (pH 7) and 0, 0.25, 1, 1.25, 2, 4 and 7 days (pH 9). In Test 2 (main test, 25 °C) 
samples were taken after 0, 0.25, 1, 2, 5, 9 and 27 days (pH 4); 0, 0.25, 1, 2, 5, 9 and 27 days (pH 7) 
and 0, 0.25, 1, 2, 6 and 10 days (pH 9). Sampling intervals for Test 3 (20 °C) were 0, 0.25, 1, 2, 5, 9, 
16 and 34 days (pH 4); 0, 0.25, 1, 2, 4, 8, 18 and 35 days (pH 7) and 0, 0.25, 1, 3, 7, 17 and 34 days 
(pH 9). At each sampling interval, the radioactivity in duplicate samples was determined by LSC. The 
transformation products were determined by reversed-phase HPLC/radiodetection. Identification of 
transformation products was performed by HPLC-MS(/MS) as well as by HPLC co-chromatography 
or profile comparison. 
Material balances (mean values) ranged from 79.4 to 101.3% AR for all tests. The amount of 
dissolved test item was determined by LSC and the coverage of all transformation products by HPLC 
was determined using the quotient of the total peak area detected in HPLC divided by the amount of 
radioactivity measured in the test solutions. This quotient was more or less constant for pH 7 and pH 9 
samples throughout the entire incubation period which indicates a complete dissolution of the 
radioactivity from DAT-0 (0 days after treatment) onwards. In case of the pH 4 test series, the 
dissolution of the radioactivity was slower (about 80% dissolution at DAT-0). In these samples the 
radioactivity was completely dissolved from about DAT-1/DAT-5 onwards. 
The test item Propineb cannot be detected in the test solutions due to its insolubility and fast 
degradation. Its degradation under acidic, neutral and alkaline conditions was accompanied by the 
formation of six fractions in radio-HPLC > 10% AR. 

The main transformation product (compare Table 7.2.1.1- 4) in all tests was PTU (propylene-thiourea) 
which accounted for up to 95.5% AR (DAT-5, pH 7, 50 °C). The second terminal transformation 
product PU (propylene-urea) was predominantly formed in pH 9 samples and reached up to 17.3% AR 
(DAT-1, pH 9, 50 °C). Four other peaks > 10% AR were separated in an unpolar group of degradates 
(late retention times) and a polar group (early retention times) by reversed-phase 
HPLC/radiodetection. These fractions were regarded as transient in the hydrolysis study as a decrease 
of these fractions during the course of the study was observed predominantly in pH 7 and pH 9 
samples. 
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The transient transformation product Propineb-DIDT was identified at a maximum amount of 19.2% 
AR (DAT-0.25, pH 7, 20 °C). It was the most prominent fraction in the “unpolar group” which 
included various minor transformation products < 10% AR (M5, M7, M8, M9, M10, M11, M14 and 
M16). 

Three of the transient transformation products (M1, M6, M12) were designated as “polar group”. 
These products could not be completely separated and accounted for up to 77.5 (M1, DAT-0, pH 9, 50 
°C), 11.1 (M6, DAT-3, pH 9, 20 °C) and 19.8% AR (M12, DAT-0.25, pH 4, 20 °C), respectively. An 
additional polar peak (M18) was detected in the pH 7 / 25 °C samples when a lower sample volume 
was injected. This peak accounted for up to 8.8% AR (DAT-5). It is probably included in fraction M1 
if analyzed using a greater injection volume.  

Several attempts were made to identify the transformation products of the polar fraction using HPLC-
MS(/MS). The transformation products contained in fraction M1 were isolated from the polar group in 
pH 7/20 °C samples. They were not stable and decomposed during concentration and/ or HPLC-
MS(/MS) analysis, resulting in the formation of the terminal products PTU and PU. Similar results 
were observed in additional pH 4 samples produced with the 30-fold application. Two separated peaks 
of the polar fraction (M12 and M1) decomposed to PTU. In pH 9 samples also using the 30-fold 
application, three products contained in fraction M1 were tentatively identified based on their accurate 
masses: a thio-conjugate of PTU, a PTU-isomer and a thio-PTU-isomer. However, they are considered 
as precursors of PTU, too. It was not possible to identify unambiguously the compounds by other 
methods (e.g. NMR) due to the instability of the transition products represented by the polar fraction. 

The maximum amount of a minor transformation product was 6.4% AR (M5, DAT-0, pH 4, 25 °C). 
The diffuse radioactivity which was not assigned to an individual peak but distributed over the 
baseline accounted for up to 9.8% AR (DAT-0.25, pH 7, 25 °C). 
Overall, the degradation of the transient transformation products summarized in the polar and unpolar 
group was fast at pH 7 and pH 9 while in the pH 4 samples, their amounts as well as the amounts of 
PTU remained on a low level from DAT-1 or DAT-2 onwards. It was not possible to calculate 
hydrolysis half-lives DT50 of Propineb under the test conditions (concentration approximately 1 mg/L 
in sterile aqueous buffer) as Propineb does not dissolve in water. Since the total amount of 
radioactivity represented transformation products already for the first sampling interval (about 0.5 
hours after application), it is concluded that the DT50 is less than 0.5 hours at pH 4, pH 7 and pH 9 for 
all temperatures. 
 
I. MATERIAL AND METHODS 

1. Test Item 

[Propane-1-14C]Propineb 
Batch No.: MXM 6353-1-2 
Purity:  not determined 
Specific RA: 0.75 MBq/mg (20.15 µCi/mg) 
CAS No.: 9016-72-2 
 
2. Buffers 

The buffer solutions were prepared using highly purified and sterilized water and were bubbled with 
nitrogen to reduce influence of oxygen before application.  
Buffer systems: Acetate, 0.01 M; TRIS, 0.01 M; Borate, 0.01 M 
 
3. Experimental conditions 

The hydrolysis of radiolabeled [propane-1-14C]propineb was studied in the dark at 50 °C, 25 °C and 20 
°C in sterile aqueous buffer solutions at pH 4 (0.01 M acetate buffer), pH 7 (0.01 M TRIS buffer), and 
pH 9 (0.01 M borate buffer) for a maximum of 35 days. 
Due to this insolubility, about 0.1 mg [propane-1-14C]propineb were directly applied in solid state to 
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each test system consisting of 100 mL buffer solution. All mixtures were sonicated for 5 minutes and 
analysed by HPLC/radiodetection within about 0.5 hours (first sampling interval, DAT-0). LSC 
measurements performed after about 24 hours of incubation at ambient conditions demonstrated that 
the entire amount of the applied radioactivity (100% of AR) had been dissolved. 
 
II.  RESULTS AND DISCUSSION 

Specimen examples of results are shown by Table 7.2.1.1- 1 to Table 7.2.1.1- 3, the overall summary 
is represented by Table 7.2.1.1- 4, and the pathway of degradation in pure buffed water is represented 
by Figure 7.2.1.1- 1. 

Material balances (mean values) ranged from 79.4 to 101.3% AR for all tests. The amount of 
dissolved test item was determined by LSC and the coverage of all transformation products by HPLC 
was determined using the quotient of the total peak area detected in HPLC [counts] divided by the 
amount of radioactivity measured in the test solutions [Bq]. This quotient was more or less constant 
for pH 7 and pH 9 samples throughout the entire incubation period which indicates a complete 
dissolution of the radioactivity from DAT-0 (0 days after treatment) onwards. In case of the pH 4 test 
series, the dissolution of the radioactivity was slower (about 80% dissolution at DAT-0). In these 
samples the radioactivity was completely dissolved from about DAT-1/DAT-5 onwards. 
 
The DT50 is less than 0.5 hours at pH 4, pH 7 and pH 9 for all temperatures. Test item Propineb could 
not be detected in the test solutions due to its insolubility and fast degradation. Its degradation under 
acidic, neutral and alkaline conditions was accompanied by the formation of six radio-HPLC fractions.  

Table 7.2.1.1- 1:  Hydrolysis of Propineb, Test 2 (25°C, pH 4) (mean values expressed as % of 
AR, transformation products or zones shown in case > 10%AR, only) 

Compound 
DAT (days) 

0 0.25 1 2 5 9 27 
Propineb n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
M1 (polar zone) 8.8 8.7 11.4 9.4 11.2 10.8 14.6 
PTU 45.6 59.3 61.1 67.9 65.7 57.3 66.1 
Propineb-DIDT 14.1 5.7 5.6 10.3 9.0 8.5 7.0 
M6 10.9 8.5 0.9 n.d. n.d. n.d. n.d. 
Total radioactivity in solution 99.0 95.6 87.0 95.7 93.1 90.3 94.5 

 
Table 7.2.1.1- 2:  Hydrolysis of Propineb, Test 2 (25°C, pH 7) (mean values expressed as % of 

AR, transformation products or zones shown in case > 10%AR, only) 

Compound 
DAT (days) 

0 0.25 1 2 5 9 27 

Propineb n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
M1 (polar zone) 61.4 56.9 33.3 20.5 10.1 11.8 1.4 
PTU 3.6 5.4 31.5 47.1 64.9 74.0 81.4 
Propineb-DIDT 9.8 11.2 11.2 7.7 2.3 0.8 n.d. 
Total radioactivity in solution 86.7 87.0 89.3 87.4 94.6 91.2 88.1 
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Table 7.2.1.1- 3:  Hydrolysis of Propineb, Test 2 (25°C, pH 9) (mean values expressed as % of 
AR, transformation products or zones shown in case > 10%AR, only) 

 Compound 
DAT (days) 

0 0.25 1 2 6 10 

Propineb n.d. n.d. n.d. n.d. n.d. n.d. 
M1 (polar zone) 67.5 66.9 57.1 39.4 1.8 0.7 
PTU 4.9 6.6 14.8 27.7 59.4 70.0 
Propineb-DIDT 5.2 7.5 11.2 7.7 n.d. n.d. 
PU n.d. n.d. n.d. 9.4 12.4 7.2 
Total radioactivity in solution 88.2 90.0 95.0 93.6 89.2 91.5 

n.d.: not detected, DAT: days after treatment 
 

The main transformation product in all tests was PTU (propylene-thiourea) which accounted for up to 
95.5% AR (DAT-5, pH 7, 50 °C). The second terminal transformation product PU (propylene-urea) 
was predominantly formed in pH 9 samples and reached up to 17.3% AR (DAT-1, pH 9, 50 °C). PTU 
and PU did not show further degradation. Four other peaks > 10% AR were separated in an unpolar 
group of degradates (long retention times in HPLC) and a polar group (short retention times in HPLC). 
These fractions were regarded as transient in the hydrolysis study as a decrease of these fractions 
during the course of the study was observed predominantly in pH 7 and pH 9 samples. 

The transient transformation product Propineb-DIDT was identified at a maximum amount of 19.2% 
AR (DAT-0.25, pH 7, 20 °C). It was the most prominent fraction in the “unpolar group” which 
included various minor transformation products < 10% AR (M5, M7, M8, M9, M10, M11, M14 and 
M16). Propineb DIDT was fast degraded at pH 7 and pH 9. 

Three of the transient transformation products with retention times in HPLC ranging from approx. 5 to 
9 min. (M1, M6, M12) were designated as “polar group”. These products could not be completely 
separated and accounted for up to 77.5 (M1, DAT-0, pH 9, 50 °C), 11.1 (M6, DAT-3, pH 9, 20 °C) 
and 19.8% AR (M12, DAT-0.25, pH 4, 20 °C), respectively. An additional polar peak (M18) was 
detected in the pH 7 / 25 °C samples when a lower sample volume was injected. This peak accounted 
for up to 8.8% AR (DAT-5). It is probably included in fraction M1 if analyzed using a greater 
injection volume.  
Overall, the degradation of the transient transformation products summarized in the polar and unpolar 
group was fast at pH 7 and pH 9, while in the pH 4 samples, their amounts as well as the amounts of 
PTU remained on a low level from DAT-1 or DAT-2 onwards. Transient transformation products 
represented by a polar and non-polar group in HPLC could not be identified or only be tentatively 
identified (proposals were made e.g. for M1 like a thio-conjugate, PTU isomer, thio-PTU) due to 
instability (see Table 7.2.1.1- 4). 
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Table 7.2.1.1- 4:  Hydrolysis products of Propineb in sterile buffers pH 4, pH 7 and pH 9 

Major transformation 
products  

NHNH

S

 
PTU (propylene-thiourea, max. 95.5% AR) 

NHNH

O

 
PU (propylene-urea, max. 17.3% AR) 

NN

S S

S

 
Propineb-DIDT (max. 19.2% AR, most prominent peak in unpolar group) 

 
 

Proposal for transient polar metabolites 

N NH

S
H

N NH

S
S
H

N S

S
H

*PTU-thio *PTU-isomer PTU-thio-conjugate*  
(* isomers possible, tentatively identified components of polar group at pH 9), max. of 

individual component M1: 77.5% AR) 
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Figure 7.2.1.1- 1:  Proposed degradation pathway of Propineb in pure buffered water (i.e. in 
water not containing oxygen and organic matter). 

S N
H

S CH3

N
H

S

S
Zn

+
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N NH
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O

N S

S
H

Propineb Polymer

PTU-isomer* PTU-thio*

Polar group 

              Propineb-DIDT 
(Component of unpolar group of products)

PTU
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* Isomers possible 
(position of methyl-group)

(Mix of transient transformation products,
 tentatively identified due to instability)

thio-PTU*
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III. CONCLUSION 

It is concluded that Propineb as a polymer does not dissolve in water. Therefore, the dissolved 
radioactivity in the aqueous solution must result from spontaneous formed reaction products. Since the 
total amount of radioactivity found in the test solution was constant already from the first sampling, 
the half-live of formation of hydrolysis products was estimated to be less than 0.5 hours at pH 4, pH 7 
and pH 9 for all temperatures. PTU was the main degradation product which was formed in sterile 
aqueous buffer solutions at pH 4, pH 7 and pH 9. PU was formed as a second terminal transformation 
product. PTU and PU were stable under the test conditions. The polar zone M1 was not stable and 
fragments were identified as precursors of PTU. 
The test was performed under sterile conditions, in pure buffer and nitrogen atmosphere. It should be 
pointed out that especially for the highly reactive substance propineb a different behaviour (e.g. 
reaction with organic material, faster oxidation) under natural environmental conditions is expected. 
 
A summary of the route and rate of hydrolysis of Propineb in water is given in section CA 7.2 and the 
outcome on pathway of degradation is incorporated in Figure 7.2- 1.  

No additional studies are submitted within this Supplemental Dossier for the Propineb renewal of 
approval.  

 

CA 7.2.1.2  Direct photochemical degradation 
The direct photochemical degradation of degradation of Propineb was evaluated during the Annex I 
inclusion (compare EU Monograph Annex B7), and was accepted by the European Commission 
(SANCO/7474/VI/97, 2003). The two following studies included in the Baseline Dossier were 
regarded as relevant during the Annex I inclusion: 
 
Report: wBU 5,x_y,, kjklWj.:゘?J B,;1983;M-102743-01 * 
Title: Orientating light stability - Propineb WP 70 
Report No: FM459 
Document No: M-102743-01-2 
Guidelines: n.a. 
GLP/GEP: No 
 
 
Report: ÄゕD dyo,,,ョ iくくtXi61ziqtu:ä). ,Z;1993;M-102893-01 * 
Title: Determination of the quantum yield and assessment of the environmental half-life 

of the direct photodegradation of propylenethiourea (PTU) in water 
Report No: PF3886 
Document No: M-102893-01-1 
Guidelines: n.a. 
GLP/GEP: Yes 
*: that time this information was filed in the pys.-chem section (at MCA 2.8), also.  

Summary of study performed by Wぢ5fx:. &:. 1983 

The photodegradation of Propineb was investigated in a solution of 14.6 mg/L of Antracol WP 70 
irradiated for 8 hours. This test showed that Propineb is degradable by light in water with half-life 
values between 0.6 and 0.8 hours. The main degradation product was PTU.  

Conclusion: 
The degradation of Propineb under aqueous photolysis conditions is not of relevance due to its rapid 
degradation in the dark by hydrolysis. Therefore, sunlight is not expected to be a relevant route of 
degradation for Propineb after its use according to good agricultural practices. 
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The following study on the terminal metabolite PTU is included in the Baseline Dossier which was 
regarded as relevant during the Annex I inclusion: 
 

Summary of study performed by tti$,Kd:a!e$§ E,. 1993 

The study on the photodegradation of PTU in water was conducted according to GLP and according to 
the ECETOC guidelines. Very low degradation rates of PTU were observed in the experiments with 
light source simulating sunlight (photodegradation in the merry-go-round irradiation apparatus). The 
estimated half-life concerning direct photodegradation of PTU in water ranges from about 270 days to 
more than 1 year.  

The degradation of PTU under aqueous photolysis conditions indicates that this metabolite is stable 
under the conditions of irradiation by sunlight.  

A summary of the route and rate of degradation of Propineb in water is given in section CA 7.2 and 
Figure 7.2- 1.  

No additional studies are submitted within this Supplemental Dossier for the Propineb renewal of 
approval.  

 

CA 7.2.1.3  Indirect photochemical degradation 
The indirect photochemical degradation of degradation of Propineb was evaluated during the Annex I 
inclusion (compare EU Monograph Annex B7), and was accepted by the European Commission 
(SANCO/7474/VI/97, 2003). The following study included in the Baseline Dossier was regarded as 
relevant during the Annex I inclusion: 
 
Report: Nゕイ 9,ö§,o, §゛tlsäJ?fj.6゛しn`a ,Q;1984;M-103319-01 * 
Title: The influence of humic substances of the photodegradation of pesticides 
Report No: PF2170 
Document No: M-103319-01-2 
Guidelines: n.a. 
GLP/GEP: No 

*: that time this information was filed in the pys.-chem section (at MCA 2.8), also.  

Summary of study performed by hzJくey eD8,(j tN 8! 9i! 1984 

The influence of humic substances on the phototransformation of PTU was investigated. The half-life 
was reduced depending on the amount of humic substances to 7.5 days indicating that PTU is 
moderately fast degraded due to irradiation in natural systems. Not any further main degradation 
products were found in the sensitised test system. 

Indirect photochemical reactions are more likely to occur than direct photochemical reactions, since 
the laboratory DT50 in a sensitised system was 7.5 days, only. However, due to the fast dissipation of 
PTU observed in the water/sediment test system (see section CA 7.2.2.3), PTU is only expected to 
remain available for such reactions for a short period of time.  

No additional studies are submitted within this Supplemental Dossier for the Propineb renewal of 
approval.  
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CA 7.2.2  Route and rate of biological degradation in aquatic systems 
CA 7.2.2.1  "Ready biodegradability" 
With respect to the “ready biodegradability” of Propineb a statement was given as a conclusion the list 
of end points of Annex I inclusion by the European Commission (SANCO/7474/VI/97, 2003). 
Thereby, the compound was classified as ready biodegradable (compare page 17). However, this 
statement was not drawn from an experimental study included in the Baseline Dossier; it was 
concluded from the fast dissipation of Propineb and its major metabolite PTU observed by the studies 
mentioned before. 

The the following new study is submitted within this Supplemental Dossier for the Propineb renewal 
of approval.  
 

Report: Bwし ,,,*ö1ョ tu§iCte・.j?- B,;2011;M-413983-01 
Title: Biodegradation of Propineb TK83 
Report No: 2011/0083/01 
Document No: M-413983-01-1 
Guidelines: Council Regulation (EC) No 440/2008, Method C.4-D Manometric 

Respirometry Test“ (2008). This test method is in all essential parts identical 
with OECD Guideline 301 F (adopted July 1992).; deviations not specified 

GLP/GEP: Yes 
 

EXECUTIVE SUMMARY 

A suspension of Propineb TK83 in a mineral medium was inoculated and incubated for 28 days under 
aerobic conditions. During this period the degradation was followed continuously by oxygen 
consumption (automated BOD determination). Based on this test Propineb TK 83 - or more precise its 
transformation products in water - is considered to be “Not readily Biodegradable”.  
It should be considered that the polymer Propineb decomposes immediately in aqueous solution. The 
test measured the biodegradability of the formed transformation products. 
 
I.  MATERIAL AND METHODS 

1. Test Item 

Propineb TK83 
Batch No.: EDFU911415 
Purity:  84.2% w/w 
CAS No.: 9016-72-2 
 
2. Test System 

A mixed population of aquatic microorganisms (activated sludge) from an aeration tank of a 
wastewater plant treating predominantly domestic sewage (W゛f01z area water authority, WWTP 
*aiciA_6, Germany). Concentration of inoculum : 30 mg/L suspended solids. 
 

3. Study Design 

A suspension of 100 mg/L test item in a mineral medium, equalling to 50-100 mg ThOD or COD/L as 
the nominal sole source of organic carbon, was stirred in a closed flask and inoculated at a constant 
temperature (22 ± 1 °C) for up to 28 days under aerobic conditions in the dark. 
The consumption of oxygen (BOD) was determined by measuring the drop in pressure in the 
automated respirometer flasks. Evolved carbon dioxide was absorbed in sodium hydroxide. The 
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amount of oxygen taken up by the test item (corrected for uptake by blank inoculum, run in parallel) 
was expressed as a percentage of chemical oxygen demand (COD). 
The endogenous activity of the inoculum was checked running parallel blanks with inoculum but 
without test item. A reference compound (sodium benzoate) was run in parallel to check the operation 
of the procedures. 
A toxicity control (test item and reference compound mixed) was run in parallel, to ensure that the 
chosen concentration of the test item was not inhibitory to microorganisms. 
Degradation was followed by the determination of oxygen uptake and measurements were taken at 
frequent intervals to allow the identification of the beginning and end of biodegradation and the slope 
of the biodegradation curve. 

The test lasted for 28 days. 

Because of the nature of biodegradation and of the mixed bacterial populations used as inoculum, 
determinations of reference compound were carried out in duplicate and of test item and inoculum 
blank in triplicate. 
The oxygen uptake was calculated from the readings taken at regular and frequent intervals, using the 
method given by the manufacturer of the equipment. At the end of incubation, the pH was measured in 
the flasks. 
 
II.  RESULTS AND DISCUSSION 

Propineb TK83 showed  

1% degradation after 7 days  
0% degradation after 14 days  
0% degradation after 21 days  
0% degradation after 28 days  
 
The reference compound sodium benzoate showed 89% degradation after 14 days. Within 28 days, 
a degradation rate of 0% was determined for Propineb TK83. 
 
III.  CONCLUSION 

Propineb TK83 is considered to be "Not Readily Biodegradable".  

However, it should be considered that the polymer Propineb decomposes immediately in aqueous 
solution. This standardized test measures the complete mineralisation of the transformation products to 
carbon dioxide at a high dose rate. 

 

CA 7.2.2.2 Aerobic mineralisation in surface water 
Since this topic was not yet part and thus not evaluated by the European Commission during the last 
Annex I inclusion of Propineb, no respective study is included in the Baseline Dossier. However, the 
applicant believes that the circumstances in which the study is required are not fulfilled for Propineb, 
considering its intrinsic properties (i.e. available information on the fate and behaviour in the 
environment) and realistic exposure conditions. 

“Studies on aerobic mineralisation in surface water shall be provided unless the applicant shows that 
contamination of open water (freshwater, estuarine and marine) will not occur” (Commission 
Regulation (EU) No 283/2013, L 93, Section 7.2.2.2, page 52). 

Propineb is used as spray application in various crops, and the main exposure of surface water is 
spray‐drift. However, in order to reach an acceptable risk for aquatic organisms, it is necessary to 
implement mitigation measures such as drift reduction nozzles or buffer zones to limit the amount of 
Propineb that will reach the water bodies at the edge of the field. Moreover, Propineb is immobile and 
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rather short living in soil (see below and section CA 7.1.3.1); accordingly, drainage entires to water 
bodies are very unlikely. Last but not least Propineb is insoluble and rather short living in water. It is 
thus very unlikely that contamination of open water (i.e. surface water far away from the edge of the 
field) will occur.  

The most important situations of exposure and degradation of Propineb and its residues at the edge of 
a treated field are described by all the laboratory studies summarized in the following section. The 
applicant therefore believes that no further testing is required to meet the current section 7.2.2.2 of 
Commission Regulation (EU) No 283/2013.  

 

CA 7.2.2.3  Water/sediment study 
In principle, route and rate of degradation of Propineb in water/sediment systems under aerobic 
conditions were evaluated during the Annex I inclusion. However, due to the before-mentioned special 
intrinsic properties of Propineb, it was accepted to evaluate a study performed with the [14C] labelled 
PTU as a surrogate, since PTU was regarded as the major part of residues formed from in Propineb in 
a water/sediment system.  

The following studies included in the Baseline Dossier (P-009496-01) were regarded relevant during 
the Annex I inclusion: 

 
Report: QBY 6,゛,o,・ :§/y=::.-ä B,i ゕ!z・0af. Ö,;1993;M-022332-02 
Title: Degradation and metabolism of propylenethiourea in the system 

water/sediment 
Report No: PF3889 
Document No: M-022332-02-1 
Guidelines: -/- 
GLP/GEP: Yes 

 
Report: ÜBQ 3x_,b,, i6:゛ee!zI.Fk? O,;1997;M-022369-01 
Title: Calculation of DT-50 values of metabolites of propineb based on data from a 

water sediment study 
Report No: MR-328/97 
Document No: M-022369-01-1 
Guidelines: -/- 
GLP/GEP: No 

 
 
Summary of study performed by (!!jュz ;:ャ oqf)§§tÄ ォ.f 1993 

The degradation of [14C]PTU was investigated using two water/sediment systems ("ァäxa3:7 and 
"p9§t(Üpa ゜c)W?t") according to the BBA Guidelines and GLP standards. The samples were 
incubated in the dark at 20 °C for in all 100 days.  

The major proportion of the radioactivity applied was translocated into the sediment with the higher 
percentage of organic substance. Thus, a maximum amount of 57% was localised in the sediment of 
the system U3b4t1?c- ctW0?f, and 33% in the sediment of the system lcu5ァoz after 60 days. The 
unextracted portion of radioactivity increased to 44% in the a゛ölö-Y゛ä Wbzjä( and to 24% in the 
system ァj2kz?3. The extracted portion of radioactivity reached a maximum of 15 to 17 days after an 
incubation of 14 to 30 days and then decreased until the end of the test. The radioactivity of the 
surface water declined to 28% in the system Nl*chä35I Wajä0!, and to 10% in the system Zt4ädkä.  
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Total mineralisation by formation of carbon dioxide proceeded faster in the system jx?ヮc54 than in 
the system Ngzo_c`b: W8ca/f. The rate of carbon dioxide amounted to 53.6% (including carbon 
dioxide released by acidification of sediment) in the case of system lcuァ$5c, and to 14.8% in the case 
of the system Qoohz0:zI cl9zW(. 
 

Summary of kinetics study performed -Fzr?6z?, ,N. 1997 

The DT50 and DT90 values for the degradation of PTU in both types of water/sediment systems can be 
considered low (DT50 = 2.5 and 4 days; DT90 = 8.4 and 13.2 days).  

One value was to be calculated for the degradation of PU, i.e. a DT50 of 19.6 days in the the system 
?ü7Z:cv resulted. 
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The following presented new aerobic water/sediment metabolism study performed with 14C-Propineb 
was regarded necessary since the current data did not adequately describe the period shortly after 
dosing Propineb into such a test system (earlier [14C]PTU was taken as test item). Therefore, 
information about the formation fraction or maximum occurance of primary degradates was missing. 
However, such information on the behaviour of the transformation products is required for predicting 
the environmental concentrations in water. 

 

Report: ÄRD 60,,*,o i*iöG:j4tvj.z5*ä- ,L;2014;M-487541-01 
Title: [Propane-1-14C]propineb: Aerobic aquatic metabolism 
Report No: EnSa-13-0416 
Document No: M-487541-01-1 
Guidelines: OECD Test Guideline No. 308, Aerobic and Anaerobic Transformation in 

Aquatic Sediment Systems, 2002 
US EPA OCSPP Test Guideline No. 835.4300 / 835.4400, Aerobic and 
Anaerobic Aquatic Metabolism, 2008, deviation not specified 

GLP/GEP: Yes 

 

EXECUTIVE SUMMARY 

The aerobic transformation of [propane-1-14C]Propineb was studied in two types of water/sediment 
(see Table 7.2.2.3- 1) for up to 100 days at 20 ± 0.1 °C in the dark. 
 
Table 7.2.2.3- 1: Test systems used 

Water/Sediment 
System ID Source 

Sediment Water 

Type pH  TOC [%] pH  TOC [mg/L] 

GfazühizJ A zk?I§3Jcgァ, 
Germany Sand 

7.0 
(6.6) 

0.33 7.8 4.4 

W/:jzJä)a1/9-z W 
Close to :q:.Wc Q
けö?v゛だa!Jz, 

Germany 
Silt loam 

6.1 
(5.2) 

8.20 6.1 6.3 

Prior to study pH of sediment (values in brackets) were derived from suspensions in aqueous 0.01 M CaCl2 (sed./water 1:2); 
all other values given are the mean values measured in DAT-0 test systems. 
 
The anticipated amount of test item for the treatment of the test systems was based on the intended 
single maximum field use rate of Propineb, (i.e. 2250 g Antracol®/ha for a technical material having 
70% a.i. content), implying a possible maximum surface water contamination to be in the same order 
of magnitude. In order to overcome analytical hurdles, a treatment of approx. 188 µg of 14C-
Propineb/test system, suspended in water (initial concentration 312 µg Propineb/L water), was 
scheduled for the study, i.e. an overdosing factor of 2.3 was taken into account.  

Laboratory microcosm flasks each filled with a volume ratio of water to sediment of 3:1 were treated 
with 900 µL aqueous suspension containing the 14C-Propineb. The flasks were equipped with traps for 
the collection of carbon dioxide and volatile organic compounds. During incubation the supernatant 
water was in smooth motion, but the sediment remained undisturbed. 

The value of 100% applied radioactivity (100% of AR) for this study was set by the mean value of the 
total recovery of radioactivity from the processing of the respective DAT-0 samples. The 100% of AR 
was determined with 156.099 kBq (corresponding to 208.1 µg/batch) for system vujczDc`J (A) and 
with 148.792 kBq (corresponding to 198.4 µg/batch) for system aöicn!!aW:/tJa (W). 
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Duplicate samples were processed and analyzed 0, 0.167, 1, 3, 8, 15, 30, 58, 78, 100 days after 
application. The DAT-0 samples were processed approximately 1 hour after application.  

At each sampling interval the water was separated from the sediment by decantation into a centrifuge 
beaker. The water was centrifuged, decanted, and the volume was determined; aliquots were taken for 
analysis by LSC and HPLC/radiodetection analysis.  

The solid remainder after centrifugation was combined with the sediment phase. The entire sediment 
of a test vessel was transferred into the same centrifuge beaker as used before for the work-up of the 
water using some extraction solvent. The sediment was extracted two times with acetonitrile/water 4/1 
(v/v) at ambient conditions using a mechanical shaker. Furthermore, a microwave-accelerated 
extraction step was performed using acetonitrile/water 1/1 (v/v) at 70 °C. The sediment extracts were 
combined for HPLC/radiodetection analyses. The extraction procedure was found to be adequate to 
decompose all polymeric residues of [propane-1-14C]Propineb contained in a sediment sample. 

The exhaustively extracted sediment was air-dried, homogenized by a mortar grinder and non-
extractable radioactivity (NER) was determined by combustion/LSC. The evolved 14CO2 was 
determined by investigation of the soda lime trap. Determination of carbonates in exhaustive extracted 
sediment was performed for the last sampling interval (DAT-100). 

The amounts of Propineb and its degradation products in water and sediment extracts were determined 
by liquid scintillation counting (LSC) and by HPLC/radiodetection analysis. Degradation products 
were identified by HPLC-MS(/MS) including accurate mass determination and/or by co-
chromatography with reference items. 
 
The test conditions throughout the study were as follows: pH in the water ranged from 7.6 to 8.9 in 
o?(?aHg/J, and from 5.1 to 8.4 in giä・c)W/ä/iJfa test systems. The corresponding pH in sediment was 
neutral to alkaline in Iäソ8_/aJ?, and acidic in the Wt?1/leiJga-)z systems. In both test systems the 
measured oxygen content and the positive values for the redox potential indicated aerobic conditions 
throughout the entire incubation period. 
 
The overview on material balance and distribution of radioactivity in the two test series is summarized 
by Table 7.2.2.3- 2.  
 

Table 7.2.2.3- 2: Results synopsis on material balance and distribution of applied 14C 

Water/Sediment System _aäÄo:IJ? ja゜i/JI-zWte$a 
Material Balance [% AR] * 94.9 – 104.8 (mean: 100.1) 100.0 – 104.9 (mean: 102.3) 

Water Phase [% AR] 15.8 (DAT-78) – 69.1 (DAT-0.167) 14.2 (DAT-100) – 73.7 (DAT-0.167) 
Sediment Extract [% AR] 5.3 (DAT-78) – 14.8 (DAT-0) 9.1 (DAT-0.167) – 13.9 (DAT-15) 
Mean Max. 14CO2 [% AR] 37.2 13.6 

Mean NER [% AR] 
19.2 (DAT-0) – 49.5 (DAT-3) 

35.2 at DAT-100 
21.5 (DAT-0.167) – 67.5 (DAT-15) 

61.1 at DAT-100 
*: minimum values not at the last samplings;  NER = non extractable sediment residues 

 

The mean material balance was 100.1% of AR for system Öä-゛bjJäz, and 102.3% of AR for system 
a7eizWli/Jx)f?. The complete material balance found at all sampling intervals for both water/sediment 
systems demonstrated that there was no significant loss of radioactivity from the test systems or during 
sample processing. 

The maximum mean amount of carbon dioxide was 37.2 and 13.6% of AR at study end (DAT-100) for 
と1/!?゜zJz and lz:/?tn)aWqJä` systems, respectively. Formation of volatile organic compounds 
(VOC) was insignificant for both water/sediment systems. 
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In both test systems the mean radioactivity dosed to the water phase decreased during the study, i.e. to 
19.6% of AR in ソ$$jcfJcc systems, and to 14.2% of AR in W:?/cfcc5jiJ8` systems at DAT-100. 
Propineb residues dissipated from the water rapidly due to degradation as well as by translocation of 
residues into the sediment (mainly forming NER therein).  
Degradation of Propineb was accompanied by the formation of four degradation products in water. 
The following maximum amounts were observed: Propineb-DIDT with a maximum of 31.7% of AR at 
DAT-0.167 (system qi-zaÄ・cJ), PU with a maximum of 42.3% of AR at DAT-3 (system 0iY8?(Jaä), 
PTU with a maximum of 24.0% of AR at DAT-0.167 (system レcc6bj!Jc) and 4-MI with a maximum 
of 17.1% of AR at DAT-0 (system *jfaHö?J?). Further, in water, the unpolar intermediate ROI3 
amounted to a maximum of 25.7% of AR at DAT-0 (system zkjä・`aW:tiJäI). For the short living 
ROI3 a kind of dimeric form of Propineb-DIDT could be made as structural proposal. The unpolar 
intermediate ROI8 was detected with a maximum of 2.5% of AR at DAT-0.167 (system Vhi?!a・Jc). 

In general, extractable residues in sediment were on a comparable low level during the study, from 
14.8 to 5.9% of AR in system ソ?yoiz-Ja, and between 9.1 and 13.9% of AR in system iitJ7IWjä4?c)z. 
Therein, three degradation products with following maximum amounts were observed: Propineb-
DIDT with a maximum of 4.1% of AR at DAT-0 and DAT-0.17 (system ゛äzDyjzIJ), PU with a 
maximum of 11.4% of AR at DAT-78 (system äqi§IWt::eJä-a) and PTU with a maximum of 3.5% AR 
at DAT-0 (system a(wdö:Jä?). In sediments, the unpolar intermediate ROI3 amounted of to a 
maximum of 11.1% of AR at DAT-3 (system lvjJ・IcWz:?jä-) and the unpolar intermediate ROI8 was 
detected with a maximum of 1.2% of AR at DAT-0 (system Y/cIcä゜§J). 
NER in sediment increased from 19.2% of AR at DAT-0 to 49.5% of AR at DAT-3, and then declined 
to 35.2% of AR at DAT-100 in k?G§t?-Jz systems. In Wa゜/J3jjc/c`-c systems, NER increased from 
27.3% of AR at DAT-0 to 67.5% of AR at DAT-15, and then slowly declined to 61.1% of AR at 
DAT-100. 

The overview on metabolism of propineb in the water/sediment systems under dark aerobic conditions 
is summarized by the following table. For proposed pathway of degradation see Figure 7.2- 1. 
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Table 7.2.2.3- 3: Results synopsis on metabolism of Propineb in water/sediment systems  

Identified major degradation products (mean maximum occurrence) 

CO2 (37.2% AR) 

Propineb-DIDT (35.8% AR) 

N

SS

N S

 

PU (50.4% AR) 

NH NH

O

 
PTU (26.6% AR) 

NH NH

S

 

4-MI (17.1% AR) 

NH N
 

 

Degradation of Propineb in the total system showed four identified degradation products, and the 
following maximum amounts were observed:  
Propineb-DIDT with a maximum occurrence of 35.8% AR at DAT-0.17 (system ソIagxiaJc), PU with 
a maximum occurrence of 50.4% AR at DAT-3 (system wv4i-äcäJ), PTU with a maximum occurrence 
of 26.6% AR at DAT-0.17 (system レi7゛ä-J?a), and 4-MI with a maximum occurrence of 17.1% AR 
at DAT-0 (system Yvia$c`J?).  
In the total system, the unpolar intermediate ROI3, a kind of dimeric form of Propineb-DIDT, 
amounted max. 36.4% of AR at DAT-0 (system t?bJ?Wi/ct4z`)). The unpolar intermediate ROI8 was 
detected with a maximum of 2.9% of AR at DAT-0.17 (system 2pia)aÖJc). The non-identified 
structures ROI3 and ROI8 are regarded as unpolar fragments of propineb. Procedures to isolate and 
identify such unpolar intermediates of Propineb failed and resulted in PTU and PU as 14C-degradates, 
finally. 

Since the current study was designed as a route of degradation study in water and sediment, and since 
the starting point of propineb degradation cannot be analysed for such a polymeric compound, the 
resulting data are not adequate to derive degradation kinetics for propineb, nor of its primary 
degradation products.  
Altogether, available propineb DT50 data indicate that it is degrading quite fast, dependent on 
temperature, pH and concentration of suspension (for the latter, the lower the faster). Supportive LSC 
measurements within this study indicated that it lasts some time (max. approx. 1 day) until the 
maximum amount of the water soluble metabolites are to be observed in a water phase. Therefore, a 
worst case DT50 of 1 day for propineb degradation in natural surface water could be taken for 
modelling purposes. During such period, the finding of short living primary degradates could have 
been caused by fresh formation via destruction of polymeric propineb still present in the test systems. 

Therefore, the dissipation of the primarily formed major metabolite was investigated in an additional 
test using [propane-1-14C]Propineb-DIDT as test item dosed to the supernatant water of some further 
water/sediment test flasks. Each 212 µL test item dissolved in methanol were dosed in each one flask 
of d?!cQ_iJa and Wjx-:abietJa`z test system. Then, each twelve 1-mL aliquots distributed over the 
entire incubation period of 48 hours were taken, i.e. 0.25, 1, 2, 3, 4, 5, 6, 7, 8, 9, 24 and 48 hours after 
treatment of the supernatant. This water samples were analyzed by LSC and radio-TLC without 
further processing. 
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The experimental data could be well described by single first order (SFO) and double first order in 
parallel (DFOP) kinetic models. The calculated half-live for the dissipation of the major metabolite 
(Propineb-DIDT) from the water was 1.4 and 0.004 days for system w4ü/ä-Ja? and Wcöjl/Izt?J゛z-, 
respectively (see table below). Obviously, the more acidic conditions in the supernatant water of 
:0ttJ3zW?iääf! accelerate the dissipation of Propineb-DIDT to a great extent. On the other hand, most 
of the observed degradates seem to be a little more stable in the alkaline Uö5aIäjJä test system.  

Table 7.2.2.3- 4: Results synopsis on “best fit” dissipation kinetics for Propineb-DIDT in the 
supernatant water layer (persistence endpoints) 

System / Radiolabel Best Fit DT50 DT90 Chi2 Error Visual 
(Sediment Type) Kinetic Model 1 [d] [d] [%] Assessment 2 
N゜cä7/a`J (sand) SFO 1.4 4.6 3.6 + 

täilciö-zW゛J?- (silt loam) DFOP 0.004 0.9 3.6 + 
1 SFO: Single first order, DFOP: Double first order in parallel 
2 Visual assessment: + good 

 

From this study it is concluded that Propineb and its degradation products have no potential for 
accumulation in the aqueous environment. For modelling purposes a worst case DT50 of 1.0 and 1.4 
days are to be proposed for propineb and Propineb-DIDT degradation in water, sediment and total 
water plus sediment system, respectively. 

I.   MATERIALS AND METHODS 

1.  Test Item 

[Propane-1-14C]Propineb:  MXM 6353-1-2 
i.e. TK 83 (approx. 86.3% of propineb) 

Specific Radioactivity: 0.75 MBq (20.15 µCi) / mg 
Radiochemical Purity: Not to be determined 
Chemical purity: Not to be determined 

 

 
 For additional test 

[Propane-1-14C]Propineb-DIDT:  KML 9670 
Specific Radioactivity: 3.40 MBq (91.80 µCi) / mg 
Radiochemical Purity: > 98% (HPLC with radioactivity detector) 

99% (TLC, scan) 
Chemical purity: > 99% (HPLC with UV-detector, 280 nm) 

 

 
2.  Test Systems 
The study was carried out with two different natural water/sediment systems sampled in each a 30-L-
hobbock on 2011-11-02 (batch ID 20111102): 
• Q゛)zadjzJ, äk-hJzhEa1, Germany: This small lake is a reclaimed gravel-pit, which is used for 

fishing only. The lake is entirely enclosed by a fence.  
• :äJöIfW$tjcizc, close to Wtaüt near pだz(J?w゗5en, Germany: This is a fresh water dam that is 

used for the preparation of drinking water. Water and sediment were collected from the forebay 
Nespen. 

Fresh water and sediment samples were taken separately and poured into plastic containers prior to the 
start of the study. A description of water and sediment collection and storage is given in the report. 
The results of the on-site measurements as well as the other system characteristics are given in 
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Table 7.2.2.3- 5. Samples of the same origin of water/sediment systems were used for the additional 
test. 

B.  STUDY DESIGN 

1.  Experimental Conditions 

One day after sampling, the collected sediments were sieved to ≤ 2 mm, the waters were passed 
through a 0.063 mm mesh. Static test flasks, laboratory microcosm flasks, for degradation in aquatic 
systems under aerobic conditions were used. This are special cylindrical glass containers (volume 
approx. 1000 mL, inner diameter approx. 10.5 cm, surface area approx. 86.6 cm2), and each container 
is fitted with a trap attachment (permeable for oxygen) containing soda lime for absorption of carbon 
dioxide and a polyurethane (PU) foam plug for adsorption of volatile organic compounds (VOC). 

For preparation of the test systems, wet sediment with a weight equivalent to a volume of 175 mL was 
weighed into each vessel and 520 mL of the corresponding water were added. The water-to-sediment 
volume ratio used was approximately 3/1 with a water layer of approximately 6 cm and a sediment 
layer of approximately 2 cm.  
The untreated test systems were equilibrated to study conditions by placement in a temperature-
controlled walk-in climatic chamber at 20°C in the dark for 11 days prior to application. The 
equilibration was proven by repeated measurement of the oxygen saturation of the water, the pH of the 
water and the sediment as well as the redox potential of the water and the sediment in representative 
test systems. 
For the purpose of isolation and identification of formed metabolites some further flasks (ID MID) 
were prepared.  
Later, for the purpose of isolation and identification of formed metabolites each 5 new test flasks (ID 
MID) were prepared on 2012-03-14. They were filled with 343.4 and 210.2 g of wet sediment from 
systems K_jfäad?J and jj?)-W:äx?tJoä, respectively, and 520 mL of the corresponding water (batch ID 
20120313).  

The test item was suspended in water and the gently stirred suspension was directly used as 
application solution. On 2011-11-14, the day of application an amount of 12.12 mg [propane-1-
14C]Propineb was freshly suspended in 10 mL pure water, resulting in an application solution with a 
nominal concentration of 1.2 mg/mL (0.9 MBq/mL), labeled as WU55Appl. The resulting suspension 
was continuously mixed/stirred on the Vortex Genie2 equipment until the end of application. 
An aliquot of 156 µL application solution WU55Appl was applied dropwise onto the water surface of 
the respective equilibrated test systems in order to obtain a nominal concentration of 188 µg/test 
system. The application was performed under continous stirring of the application solution. 
After application, each test vessel (except the DAT-0 samples) was sealed with the special trap 
attachment and placed into a temperature-controlled walk-in climatic chamber for incubation at 20°C 
in the dark.  
The amount of applied test item and the homogeneity of the application were determined by 
transferring each 156 µL of the application solution WU55Appl into graduated cylinders before, 
during and after the application. Since some variation of measured values was obvious (as it is not 
surprising in case that such suspension of a polymer is applied) the conclusion was drawn to better set 
the value of 100% applied radioactivity (100% of AR) for the current study by taking the mean value 
of the total recovery of radioactivity from the processing of the respective DAT-0 samples:  
In case of test system ど28:Jä?z) (A) the 100% AR was determined with 156.099 kBq, corresponding 
to 208.1 µg/batch. In case of test system W/`?üjlz/J6c)z (W) the 100% AR was determined with 
148.792 kBq, corresponding to 198.4 µg/batch.  
Thus, for both test systems the nominal dose of 188 µg/batch was slightly exceeded. During 
incubation for up to 100 days at 20 ± 0.1 °C in the dark the supernatant water was in smooth motion, 
but the sediment remained undisturbed. 
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For the additional test [propane-1-14C]Propineb-DIDT was dissolved in 10 mL methanol, resulting in a 
stock solution with a nominal concentration of 0.5 mg/mL (1.7 MBq/mL) labeled as JR64-SS1. The 
radioactivity content was determined by liquid scintillation counting (LSC) as 1.6 MBq/mL (equal to 
0.47 mg/mL). The stock solution stored at < -18 °C in the dark. This solution was used as application 
solution for the additional test. 
212 µL of application solution JR64-SS1 were pipetted to the water surface of the test systems. 
Afterwards, the samples were incubated under continuous shaking (70 U/min) in a climatic chamber at 
20 °C. One sample was prepared for each water/sediment system. No attempts were made to trap 
volatiles, and to analyse the sediments. 
 
2.  Sampling 

For the main test ten sampling intervals were distributed over the entire incubation period of 100 days, 
respectively. Duplicate samples were processed and analyzed 0, 0.167, 1, 3, 8, 15, 30, 58, 78, 100 days 
after application. The DAT-0 samples were processed approximately 1 hour after application. 
Prior to opening an incubated test system for processing of water and sediment, volatiles possibly still 
present in the head space of the test system were sucked through the trap attachment by placing the 
test flask for 10 minutes in an exsiccator (except for DAT-0 samples). Afterwards, the trap attachment 
was removed. Aliquots of the water were taken to determine the radioactivity content and the amount 
of dissolved carbon dioxide. Then, the redox potential, pH and the oxygen content were determined 
and the water was separated from the sediment by decantation. The sediment was extracted 
completely. 
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Table 7.2.2.3- 5: Physico-chemical properties of water and sediment 

Parameter Results/Units 

Sediment Designation  d:?Gd(Jaz (A), 
Batch no 20111102 

Wa4/af?/i:eJ゜! (W),  
Batch no 20111102 

Properties of Water 
Temperature [°C] 1, 2 13.2 10.3 
pH 1, 2 6.7 6.0 
Redox Potential EH [mV] 1, 2 123 107 
Oxygen Saturation [mg/L] 1, 2 10.1 8.1 
pH 1 7.8 (DAT-0) 6.5 (DAT-0) 
Redox Potential EH [mV] 1 190 (DAT-0) 198 (DAT-0) 
Oxygen Saturation [mg/L] 1 8.6 (DAT-0) 8.5 (DAT-0) 
Total Organic Carbon (TOC) [mg/L] 3, 4, 5  2.0 / 4.4  2.5 / 6.3  
Properties of Sediment 
Temperature [°C] 1, 2 13.0 9.9 
pH 1, 2 6.9 6.5 
Redox Potential EH [mV] 1, 2 230 23.7 
pH 1 7.0 (DAT-0) 6.1 (DAT-0) 
Redox Potential EH [mV] 1 167 (DAT-0) 108 (DAT-0) 
Texture Class 6, 7 Sand Silt loam 
Sand [%] [50 µm – 2 mm] 6 97 36 
Silt [%] [2 µm – 50 µm] 1 54 
Clay [%] [< 2 µm] 2 10 
pH (sediment / 0.01 M CaCl2 1/2) 6 6.6 5.2 
pH (sediment / water 1/1) 6.9 5.4 
Organic Matter [%] 4, 5, 8 0.67 / 0.57 / 0.78 14.2 / 14.1 /16.4 
Total Organic Carbon (TOC) [weight-%] 3, 4, 5 0.39 / 0.33 / 0.45 8.3 / 8.2 / 9.5 
Total Nitrogen [weight-%] 3, 4 < 0.1 0.5 
Total Phosphorus [mg/kg] 3, 4 130 850 
Cation Exchange Capacity [meq/100 g] 4, 6 2.9 9.6 
Moisture [g H2O ad 100 g dry weight] 1 30.25 234.03 
1 BCS-D-EnSa-Testing 2 day of sampling 
3 Biz゜)Iz6 GmbH & Co. OHG, Z2?(゛Jzbzo, Germany 4 start of equilibration 
5 DAT-0 / DAT-100 6 )ゝUごAF Laboratories, UpIAx゛l*5, USA 
7 according to USDA classification 8 % organic matter = % organic carbon x 1.724 
 
At each sampling interval the water was separated from the sediment by decantation into a centrifuge 
beaker. The water was centrifuged, decanted, and the volume was determined; aliquots were taken for 
analysis by LSC and HPLC/radiodetection analysis.  

The solid remainder after centrifugation was combined with the sediment phase. The entire sediment 
of a test vessel was transferred into the same centrifuge beaker as used before for the work-up of the 
water using some extraction solvent. The sediment was extracted two times with acetonitrile/water 4/1 
(v/v) at ambient conditions using a mechanical shaker. Furthermore, a microwave-accelerated 
extraction step was performed using acetonitrile/water 1/1 (v/v) at 70 °C. After each extraction step, 
extract and sediment were separated by centrifugation (approximately 10 minutes at 5000 x g) and 
decantation. The sediment extracts were combined for HPLC/radiodetection analyses. The combined 
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extract was stored at approx. 20 °C in the freezer prior and post analyses. The extraction procedure 
was found to be adequate to decompose all polymeric residues of [propane-1-14C]Propineb contained 
in a sediment sample. 

The exhaustively extracted sediment was air-dried, homogenized by a mortar grinder and non-
extractable radioactivity (NER) was determined by combustion/LSC. The evolved 14CO2 was 
determined by investigation of the soda lime trap. Determination of carbonates in exhaustive extracted 
sediment was performed for the last sampling interval (DAT-100). 

For the additional test twelve sampling intervals were distributed over the entire incubation period of 
48 hours. Aliquots of 1 mL of the water phase were analyzed 0.25, 1, 2, 3, 4, 5, 6, 7, 8, 9, 24 and 48 
hours after application. 
 
3.  Analytical Procedures 

The amounts of Propineb and its degradation products in water and sediment extracts were determined 
by liquid scintillation counting (LSC) and by HPLC/radiodetection analysis. All LSC measurements 
were carried out without concentration steps. 
For radio-TLC analyses of water and of combined sediment extract no further concentration step was 
needed. For the primary analyses of combined sediment extracts performed by radio-HPLC an aliquot 
of 2 mL was concentrated to approx. 1 mL (in order to get off the acetonitrile prior to analyses), then 
re-dissolved in 2 mL by adding purified water, again. The recovery of this processing step was on 
average 92.7% and 75.5% for combined sediment extract samples of h3tazw(Jc and W:§fIjc7jjeJcz, 
respectively. 
Degradation products were identified by HPLC-MS(/MS) including accurate mass determination 
and/or by co-chromatography with reference items. 

The 1-mL water samples taken at the additional test were analyzed by LSC and TLC/radiodetection 
without further processing. 

 

II.   RESULTS AND DISCUSSION 

The test parameter measurements indicated that the anticipated standardized aerobic laboratory 
conditions were maintained throughout the water/sediment study.  

A constant temperature for up to 100 days at 20 ± 0.1 °C in the dark was maintained. 

The pH in the water ranged from 7.6 to 8.9 in Ü1jIzcqzJ test systems, and from 5.1 to 8.4 in ゜jc゜-
Wjä/:Jcfc test systems. The corresponding pH in the sediment ranged from 6.6 to 8.2 in XJ?aukjz! test 
systems and from 5.7 to 6.7 in :zlJha(cW・t?j` test systems.  

The oxygen content in the water ranged from 8.5 to 9.2 mg/L in Hcqüia`Jc, and from 7.8 to 8.7 mg/L 
in the W?/iJzztoz:x-- test systems. The redox potential determined in the water and the sediment was 
in a high positive EH range during the incubation. However, variations between different test systems 
were observed. In ku-JzäÖtä test systems, the EH values in water ranged from +256 to +393 mV. The 
corresponding EH values in sediment were between +121 and +391 mV. In Wli:ücz2/cJcf( test 
systems, the EH values in water ranged from +298 to +490 mV. The corresponding EH values in 
sediment were between +118 and +308 mV. The clearly positive values for the redox potential and the 
magnitude of oxygen content indicate aerobic conditions throughout the entire incubation period. 

The measured microbial activity in the sediments indicated that the systems were biologically active at 
the start of the study. 
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A. DATA 

All calculations for radioactivity (as % of applied radioactivity) in water and sediment extract, in the 
solid materials and in the trap attachments are listed in Table 7.2.2.3- 6 and Table 7.2.2.3- 7, the 
overview was presented by Table 7.2.2.3- 2 and Table 7.2.2.3- 3, already.  

The mean material balance was 100.1% of AR for system ha-?Ö4tJä, and 102.3% of AR for system 
:iitcaWc゜äJh-!. The complete material balance found at all sampling intervals for both 
water/sediment systems demonstrated that there was no significant loss of radioactivity from the test 
systems or during sample processing. 

Significant formation of 14CO2 was observed in both water/sediment systems. At termination of the 
study (DAT-100), the 14CO2 recovery (mean values of duplicates) was 37.2 and 13.6% of AR for 
ü$JaXj?Ia and W/äc-z*jl?iJh- systems, respectively. Formation of volatile organic compounds (VOC) 
was insignificant for both water/sediment systems. 

NER increased from 19.2% of AR at DAT-0 to 49.5% of AR at DAT-3, and then declined to 35.2% of 
AR at DAT-100 in )JQöd:cz? systems. In lj:J*IzWc3leä) systems, NER increased from 27.3% of AR 
at DAT-0 to 67.5% of AR at DAT-15, and then slowly declined to 61.1% of AR at DAT-100. NER 
was further characterized for the samples taken at the end of the study. Thereby, the fulvic acid 
fraction represented the largest proportion (20 - 27% of AR). 

The mean radioactivity dosed to the water phase decreased from DAT-0 to DAT-100 from 66.0 to 
19.6% of AR in QaIJc08iz systems and from 62.0 to 14.2% of AR in xii/J?Wjäzx)Iä systems. Propineb 
residues dissipated from the water rapidly due to degradation as well as by translocation of residues 
into the sediment (mainly forming NER therein). 

In general, extractable residues in sediment were on a comparable low level during the study, from 
14.8 to 5.9% of AR in system と゛J?äujcI, and between 9.1 and 13.9% of AR in system ?i:J0-
zWt5:cä(.  

Extractable residues in the total system (water and sediment extracts) decreased in system Ud(a§jäJ? 
from 80.8 at DAT-0 to 21.2% of AR at DAT-78, and then slightly increased to 25.5% of AR at DAT-
100. In system Wl/j:0Icv?Jä)a, extractable residues in the total system decreased from DAT-0 to DAT-
100 from 72.7 to 26.7% of AR.  

B. METHOD VALIDATION 

Due to its polymeric nature Propineb is practically insoluble in water and in organic solvents. Since 
the polymeric propineb shows decomposition, i.e. if water is present, any observed solubility is caused 
by degradation but not by dilution. In consequence, the parent compound probineb cannot be analyzed 
itself. In case valid values of its content are to be determined it must be guaranteed that the entire 
propineb polymer still present in a sample is degraded to products which are soluble and can be 
measured. These facts had to be considered for the processing of samples 

For the test item investigated in the current study a recovery even shortly after the treatment of 
water/sediment systems cannot be given. Therefore, the overall mass balance and the distribution 
pattern of products received during the study (based on LSC and HPLC/radiodetection analysis data) 
are regarded as the important quality parameter for this study. Those results demonstrated that the 
sample processing methods were gentle enough to recover quite short living degradates for a distinct 
period of time.  
For the early water samples a waiting duration of approx. 1 day was found to be adequate. Then, the 
maximum of water soluble metabolites were to be observed in the water phase, indicating that all 
polymeric Propineb was degraded. 
Further, the method was adequate to destroy the total amount of polymeric Propineb still present in a 
sediment sample at the respective sampling interval. However, since the primary degradates of 
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polymeric propineb are highly reactive species the formation of comparatively high portions of NER 
cannot be avoided in sediments (compare Table 7.2.2.3- 6 and Table 7.2.2.3- 7).  
The primary HPLC/radiodetection method was well suited for the quantitative analysis of the samples 
of this study as demonstrated by overall mean HPLC recoveries for water and combined sediment 
extracts of 96.6% for 2qソ/zIJc? systems (results filed in the raw data). 
The LOD of the primary HPLC/radiodetection method was determined as 1.2% of AR. 
 

Table 7.2.2.3- 6: Material balance of radioactivity in ?!äÖ46/Jz test systems applied with 
[propane-1-14C]Propineb, expressed as % of AR 

      Repl. Days after treatment (DAT, days) 
      No. 0 0.167 1 3 8 15 30 58 78 100 
Volatile Radioactivity 

 

14CO2  
1 n.a. 0.1 1.0 3.0 5.3 9.0 17.5 23.2 41.5 41.4 
2 n.a. 0.1 1.1 2.6 6.5 9.7 14.3 20.5 27.7 32.9 
Mean n.a. 0.1 1.0 2.8 5.9 9.3 15.9 21.9 34.6 37.2 

Volatiles Organic 
Compounds (VOC) 

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 1.0 3.0 5.3 9.0 17.5 23.2 41.5 41.4 
2 n.a. 0.1 1.1 2.7 6.5 9.7 14.3 20.5 27.7 32.9 
Mean n.a. 0.1 1.0 2.8 5.9 9.3 15.9 21.9 34.6 37.2 

Water Layer and Sediment Extractable Radioactivity  

 

Water Layer 
1 66.6 68.9 57.1 40.9 42.3 34.2 29.4 25.3 9.9 20.1 
2 65.4 69.3 48.9 43.7 39.1 35.9 32.4 29.4 21.8 19.1 
Mean 66.0 69.1 53.0 42.3 40.7 35.0 30.9 27.4 15.8 19.6 

Sediment Extractable Radioactivity 

 

Ambient Extract 
1 7.2 8.1 7.3 7.1 8.2 7.4 6.3 6.1 2.7 4.8 
2 8.9 6.1 7.4 6.6 7.4 8.9 7.2 5.9 4.7 4.6 
Mean 8.0 7.1 7.4 6.8 7.8 8.1 6.7 6.0 3.7 4.7 

Microwave 
Extract 

1 6.9 4.9 4.5 3.5 2.7 3.0 2.0 1.9 1.3 1.3 
2 6.6 3.7 4.3 3.2 2.7 2.8 2.4 1.7 1.9 1.2 
Mean 6.8 4.3 4.4 3.3 2.7 2.9 2.2 1.8 1.6 1.2 

Total Sediment 
Extractables 

1 14.1 13.0 11.8 10.6 11.0 10.4 8.3 7.9 4.0 6.1 
2 15.5 9.7 11.7 9.8 10.0 11.7 9.5 7.5 6.7 5.7 
Mean 14.8 11.4 11.7 10.2 10.5 11.0 8.9 7.7 5.3 5.9 

Total Water Layer 
and Sediment 
Extractables 

1 80.6 81.9 68.9 51.4 53.3 44.5 37.8 33.3 13.9 26.2 
2 81.0 79.0 60.6 53.5 49.1 47.6 42.0 36.9 28.5 24.8 
Mean 80.8 80.4 64.7 52.5 51.2 46.1 39.9 35.1 21.2 25.5 

Non-Extractable 
Sediment Residues 
(NER) 

1 19.7 19.1 35.8 51.0 45.1 41.7 44.9 40.4 42.1 37.4 
2 18.7 21.1 39.7 48.0 47.1 38.8 44.1 45.6 36.2 33.1 
Mean 19.2 20.1 37.8 49.5 46.1 40.2 44.5 43.0 39.1 35.2 

Material Balance 
1 100.3 101.1 105.7 105.4 103.7 95.2 100.2 96.9 97.4 105.0 
2 99.7 100.2 101.3 104.1 102.7 96.0 100.4 103.0 92.3 90.8 
Mean 100.0 100.6 103.5 104.8 103.2 95.6 100.3 100.0 94.9 97.9 

n.d.: not detected, n.a.: not analyzed 
Material balance values calculated from the Means: MIN = 94.9%; MAX = 104.8%; Mean = 100.1% (RSD = 3.1%)  
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Table 7.2.2.3- 7: Material balance of radioactivity in jäcWauj:ätJn(` test systems applied with 
[propane-1-14C]Propineb, expressed as % of AR 

      Repl. Days after treatment (DAT, days) 
      No. 0 0.167 1 3 8 15 30 58 78 100 
Volatile Radioactivity 

 

14CO2 
1 n.a. 0.1 0.3 0.6 1 1.6 2.5 4.7 8.9 9.6 13.4 
2 n.a. 0.1 0.3 0.8 1.6 2.4 4.1 7.4 9.9 13.7 
Mean n.a. 0.1 0.3 0.8 1.6 2.4 4.4 8.1 9.7 13.6 

Volatiles Organic 
Compounds (VOC) 

1 n.a. < 0.1 < 0.1 < 0.1 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 0.3 0.6 1 1.6 2.5 4.7 8.9 9.6 13.4 
2 n.a. 0.1 0.3 0.8 1.6 2.4 4.1 7.4 9.9 13.7 
Mean n.a. 0.1 0.3 0.8 1.6 2.4 4.4 8.1 9.8 13.6 

Water Layer and Sediment Extractable Radioactivity 

 

Water Layer 
1 62.2 72.3 52.2 25.7 1 27.4 21.3 24.8 20.3 19.1 15.2 
2 61.8 75.1 41.8 42.5 25.8 20.7 19.5 15.2 14.6 13.3 
Mean 62.0 73.7 47.0 42.5 26.6 21.0 22.2 17.8 16.9 14.2 

Sediment Extractable Radioactivity 
  

Ambient Extract  
1 7.0 6.8 7.3 13.2 1 9.2 12.0 11.7 11.6 11.3 10.9 

  2 7.3 7.3 10.8 7.8 8.6 9.1 10.3 10.0 8.4 9.6 
  Mean 7.2 7.0 9.0 7.8 8.9 10.5 11.0 10.8 9.9 10.2 
  

Microwave 
Extract  

1 3.8 2.3 3.0 4.6 1 3.5 3.7 2.6 2.1 3.9 2.3 
  2 3.3 1.8 3.4 3.2 3.7 3.1 2.8 2.3 3.6 2.2 
  Mean 3.5 2.1 3.2 3.2 3.6 3.4 2.7 2.2 3.8 2.2 
  

Total Sediment 
Extractables 

1 10.8 9.1 10.3 17.8 1 12.7 15.7 14.3 13.7 15.2 13.1 
  2 10.5 9.1 14.1 11.1 12.3 12.2 13.0 12.3 12.0 11.8 
  Mean 10.7 9.1 12.2 11.1 12.5 13.9 13.7 13.0 13.6 12.5 
Total Water Layer 
and Sediment 
Extractables  

1 73.0 81.4 62.6 43.5 1 40.1 36.9 39.2 34.0 34.3 28.3 
2 72.4 84.2 55.9 53.6 38.1 32.9 32.5 27.6 26.7 25.1 
Mean 72.7 82.8 59.2 53.6 39.1 34.9 35.9 30.8 30.5 26.7 

Non-Extractable 
Sediment Residues 
(NER) 

1 26.5 20.8 37.4 77.9 1 59.7 73.0 57.5 61.6 66.4 60.0 
2 28.1 22.3 46.3 48.5 59.8 62.0 63.4 66.4 61.5 62.2 
Mean 27.3 21.5 41.9 48.5 59.8 67.5 60.5 64.0 64.0 61.1 

Material Balance  
1 99.5 102.3 100.2 122.0 1 101.5 112.4 101.4 104.5 110.4 101.7 
2 100.5 106.6 102.5 102.8 99.5 97.3 100.1 101.3 98.0 100.9 
Mean 100.0 104.4 101.4 102.8 100.5 104.9 100.8 102.9 104.2 101.3 

n.d.: not detected, n.a.: not analyzed 
1 outlier, not considered for evaluation 
Material balance values calculated from the Means: MIN = 100.0%; MAX = 104.9%; Mean = 102.3% (RSD = 1.6%)  
 

 
C. DEGRADATION OF PARENT COMPOUND 

A synopsis on biotransformation of Propineb in aerobic water/sediment test systems is shown by by 
Table 7.2.2.3- 2 and Table 7.2.2.3- 3, already. The findings were included in the proposed pathway of 
degradation in water and sediment (see Figure 7.2- 1). More detailed data (expressed as percent of 
applied radioactivity, mean ± SD) are summarized for the üj`JzO§aa test system in Table 7.2.2.3- 8 
and for the Wä6/tä-)j:eJqc test system Table 7.2.2.3- 9, respectively  
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Table 7.2.2.3- 8: Degradation of [propane-1-14C]Propineb in $n?cソj!J? test system under 
aerobic conditions, expressed as % of AR (mean ± SD)  

    Mean Days after treatment (DAT, days) 
Compound Source SD 0 0.167 1 3 8 15 30 58 78 100 

Propineb 

Water Layer  

Not measurable Sediment  

Entire 
System 

 

4-MI 

Water Layer Mean 17.1 n.d. n.d. n.d. 6.0 6.3 5.2 4.7 4.7 5.1 
SD ± 4.1    ± 0.4 ± 0.0 ± 0.5 ± 0.6 ± 0.0 ± 0.4 

Sediment Mean < LOD n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD           

Entire 
System 

Mean 17.1 n.d. n.d. n.d. 6.0 6.3 5.2 4.7 4.7 5.1 
SD ± 4.1    ± 0.4 ± 0.0 ± 0.5 ± 0.6 ± 0.0 ± 0.4 

PU 

Water Layer 
Mean n.d. n.d. 17.2 42.3 34.7 28.8 25.7 22.6 11.1 14.5 
SD   ± 0.4 ± 1.4 ± 2.0 ± 0.9 ± 1.0 ± 1.5 ± 6.0 ± 1.0 

Sediment Mean 4.0 2.7 4.3 8.1 8.3 11.0 8.9 7.7 n.d. 5.9 
SD ± 0.3 ± 0.4 ± 0.4 ± 0.5 ± 2.6 ± 0.7 ± 0.6 ± 0.2  ± 0.2 

Entire 
System 

Mean 4.0 2.7 21.5 50.4 43.1 39.8 34.7 30.4 11.1 20.4 
SD ± 0.3 ± 0.4 ± 0.8 ± 2.0 ± 4.6 ± 1.5 ± 1.5 ± 1.3 ± 6.0 ± 1.1 

PTU 

Water Layer 
Mean 12.4 24.0 18.8 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 1.2 ± 1.2 ± 1.5        

Sediment Mean 3.5 2.5 2.2 n.d. 2.2 n.d. n.d. n.d. n.d. n.d. 
SD ± 0.2 ± 0.5 ± 0.9  ± 0.0      

Entire 
System 

Mean 16.0 26.6 21.0 n.d. 2.2 n.d. n.d. n.d. n.d. n.d. 
SD ± 1.4 ± 0.6 ± 0.6  ± 0.0      

ROI 3 

Water Layer Mean 6.4 10.9 7.3 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 0.2 ± 1.4 ± 0.3        

Sediment Mean 1.6 < LOD 2.1 1.5 n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 0.3  ± 0.2 ± 0.0       

Entire 
System 

Mean 8.0 12.0 9.4 1.5 n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 0.4 ± 0.3 ± 0.5 ± 0.0       

Propineb-
DIDT 

Water Layer Mean 30.1 31.7 9.7 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 3.7 ± 1.8 ± 2.0        

Sediment Mean 4.1 4.1 3.1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 0.5 ± 0.4 ± 0.2        

Entire 
System 

Mean 34.2 35.8 12.8 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 3.2 ± 2.2 ± 2.2        

ROI 8 

Water Layer Mean n.d. 2.5 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD  ± 0.6         

Sediment Mean 1.2 < LOD n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 0.0          

Entire 
System 

Mean 1.2 2.5 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 0.0 ± 0.6         

n.d.: not detected,  n.a.: not analyzed, SD: standard deviation 
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Table 7.2.2.3- 9: Degradation of [propane-1-14C]Propineb in Wl4ic!faä:?jJo test system under 
aerobic conditions, expressed as % of AR (mean ± SD)  

    Mean Days after treatment (DAT, days) 
Compound Source SD 0 0.167 1 3 8 15 30 58 78 100 

Propineb 

Water Layer  

Not measurable Sediment  

Entire 
System 

 

4-MI 

Water Layer Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD                     

Sediment Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD                     

Entire 
System 

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

PU 

Water Layer 
Mean n.d. n.d. n.d. 13.6 20.0 18.1 22.2 17.8 16.9 14.2 
SD         ± 1.2 ± 2.6 ± 2.7 ± 2.5 ± 2.2 ± 1.0 

Sediment Mean n.d. n.d. n.d. n.d. 7.3 6.5 9.0 10.8 11.4 10.7 
SD         ± 0.7 ± 0.8 ± 0.9 ± 0.9 ± 1.5 ± 0.6 

Entire 
System 

Mean n.d. n.d. n.d. 13.6 27.3 24.7 31.2 28.5 28.3 24.9 
SD         ± 0.4 ± 1.8 ± 3.6 ± 3.4 ± 3.8 ± 1.5 

PTU 

Water Layer 
Mean 18.3 23.3 21.5 6.3 n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 0.1 ± 0.5 ± 0.5               

Sediment Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD                     

Entire 
System 

Mean 18.3 23.3 21.5 12.6 n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 0.1 ± 0.5 ± 0.5               

ROI 3 

Water Layer Mean 25.7 22.3 3.6 n.d. 6.6 2.8 n.d. n.d. n.d. n.d. 
SD ± 1.2 ± 0.5 ± 0.0   ± 0.4 ± 0.0         

Sediment Mean 10.7 n.d. n.d. 11.1 5.2 7.4 4.7 2.3 2.2 1.8 
SD ± 0.1       ± 1.0 ± 1.0 ± 0.2 ± 0.2 ± 0.0 ± 0.1 

Entire 
System 

Mean 36.4 22.3 3.6 11.1 11.8 10.3 4.7 2.3 2.2 1.8 
SD ± 1.0 ± 0.5 ± 0.0   ± 0.6 ± 3.8 ± 0.2 ± 0.2 ± 0.0 ± 0.1 

Propineb-
DIDT 

Water Layer Mean 18.0 28.0 19.8 16.3 n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 1.2 ± 1.4 ± 0.1               

Sediment Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD                     

Entire 
System 

Mean 18.0 28.0 19.8 16.3 n.d. n.d. n.d. n.d. n.d. n.d. 
SD ± 1.2 ± 1.4 ± 0.1               

ROI 8 

Water Layer Mean n.d. n.d. 2.1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD   ± 0.0        

Sediment Mean n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD           

Entire 
System 

Mean n.d. n.d. 2.1 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
SD   ± 0.0        

n.d.: not detected,  n.a.: not analyzed, SD: standard deviation 
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Water phase 
Degradation of Propineb was accompanied by the formation of four degradation products in water, 
and following maximum amounts were observed: Propineb-DIDT with a maximum of 31.7% of AR at 
DAT-0.167 (system 6hiaJäÄ-?), PU with a maximum of 42.3% of AR at DAT-3 (system yizIJNoza), 
PTU with a maximum of 24.0% of AR at DAT-0.167 (system レk/cJ・`zc) and 4-MI with a maximum 
of 17.1% of AR at DAT-0 (system (Jソ゛bjzäa). Further, in water, the unpolar intermediate ROI3 
amounted to a maximum of 25.7% of AR at DAT-0 (system Wtizä)ad:jJ9`z). For the short living ROI3 
a kind of dimeric form of Propineb-DIDT could be made as structural proposal. The unpolar 
intermediate ROI8 was detected with a maximum of 2.5% of AR at DAT-0.167 (system 4cJzNojI?). 

Sediment phase 
In general, extractable residues in sediment were on a comparable low level during the study. Therein, 
three degradation products with following maximum amounts were observed: Propineb-DIDT with a 
maximum of 4.1% of AR at DAT-0 and DAT-0.167 (system 7x!JcäN/z), PU with a maximum of 
11.4% of AR at DAT-78 (system /J2af-Wla9lc/a) and PTU with a maximum of 3.5% of AR at DAT-0 
(system 4ifJw$c??). In sediment extracts the unpolar intermediate ROI3 amounted to a maximum of 
11.1% of AR at DAT-3 (system Wlt//*cä6äJII?) and the unpolar intermediate ROI8 was detected with 
a maximum of 1.2% of AR at DAT-0 (system H/?Jaä6y!). 

Total test system 
Degradation of Propineb in the total system was accompanied by the formation of four degradation 
products following maximum amounts observed: Propineb-DIDT with 35.8% of AR at DAT-0.167 
(system H8゛tJz(ä?), PU with 50.4% of AR at DAT-3 (system N/zJz゜0Iz), PTU with 26.6% of AR at 
DAT-0.167 (system ö)JcY_/ä?) and 4-MI with 17.1% of AR at DAT-0 (system 1jIJN6azz). In the total 
system, the unpolar intermediate ROI3 amounted to a maximum of 36.4% of AR at DAT-0 (system 
Wl_jieJIIäzjna), and the unpolar intermediate ROI8 was detected with a maximum of 2.9% of AR at 
DAT-0.167 (system Xgp/zJ?Iz). ROI3 and ROI8 are regarded as short living unpolar fragments of 
propineb. Finally, all the procedures to isolate the unpolar intermediates of Propineb resulted in PTU 
and PU as degradates. 

Kinetic analysis of data 
Since the current study was designed as a route of degradation study in water and sediment, and since 
the starting point of Propineb degradation cannot be analysed for such a polymeric compound, the 
resulting data are not adequate to derive degradation kinetics for Propineb, nor of its primary 
degradation products. Altogether, available Propineb DT50 data indicated that it is degrading quite fast, 
dependent on temperature, pH and concentration of suspension (for the latter, the lower the faster). 
Supportive LSC measurements within this study indicated that it lasts some time (max. approx. 1 day) 
until the maximum amount of the water soluble metabolites are to be observed in a water phase, i.e. 
after centfrifugation in order to separate particles still present in a water sample. Therefore, a worst 
case DT50 of 1 day for Propineb degradation in natural surface water could be taken for modelling 
purposes. During such period, the finding of short living primary degradates could have been caused 
by fresh formation via destruction of polymeric Propineb. 

Therefore, the dissipation of the primarily formed major metabolite was investigated in an additional 
test using [propane-1-14C]Propineb-DIDT as test item dosed to the supernatant water of 
water/sediment test flasks. The radioactivity determined in the water phase of the additional test is 
presented in Table 7.2.2.3- 10, and the residual amounts of Propineb-DIDT found in each replicate test 
system at each sampling interval are shown in Table 7.2.2.3- 11. 
The experimental data could be well described by single first order (SFO) and double first order in 
parallel (DFOP) kinetic models. The calculated half-live for the dissipation of Propineb-DIDT from 
the water was 1.4 and 0.004 days for system 6c!JäzH゛/ and n?:J5Wjcj:z(fä, respectively (see 
Table 7.2.2.3- 4). Obviously, the more acidic conditions in the supernatant water of Wä:/jJ8-Itp?aä 
accelerate the dissipation of Propineb-DIDT. 

Bayer CropScience

  
  

  
    

  
  
  

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

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

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

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

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

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

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

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

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



Page 134 of 144 
2014-06-26 

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

 
  

Table 7.2.2.3- 10: Radioactivity in water of additional test systems applied with [propane-1-
14C]Propineb-DIDT (expressed as % of AR)  

D6n?JcjIa System: 

 Time after treatment (hours) 
0.25 1 2 3 4 5 6 7 8 9 24 48 

Water phase 100.0 99.5 98.2 98.4 96.6 94.9 92.0 91.6 91.2 90.6 76.7 62.4 

 
Wjlä4aj?゜tJ?f- System: 

 Time after treatment (hours) 
0.25 1 2 3 4 5 6 7 8 9 24 48 

Water phase 99.9 92.2 89.9 85.4 79.0 75.5 68.8 68.1 67.0 64.3 36.2 22.8 

 

Table 7.2.2.3- 11: Dissipation of [propane-1-14C]Propineb-DIDT (additional test, expressed as 
% of AR)  

üqtäIJXaä System: 

    Time after treatment (hours) 
Compound Source 0.25 1 2 3 4 5 6 7 8 9 24 48 

Propineb-DIDT Water 94.6 95.5 92.2 95.0 90.7 86.6 84.2 87.4 87.5 87.7 66.8 29.9 

4-MI Water n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

PTU Water 1.2 1.3 1.4 n.d. 2.1 2.8 2.0 1.7 n.d. n.d. n.d. n.d. 

Unkown 1 Water 2.5 2.4 3.9 2.7 3.0 4.9 5.0 2.0 2.6 2.3 2.6 2.3 

Diffuse Residues  Water 1.0 < LOD < LOD < LOD < LOD < LOD < LOD < LOD 1.0 < LOD 1.0 < LOD 

n.d.: not detected 
 
W/9J?äci:cjö)! System: 

    Time after treatment (hours) 
Compound Source 0.25 1 2 3 4 5 6 7 8 9 24 48 

Propineb-DIDT Water 83.3 83.8 80.8 81.6 73.8 64.2 61.8 65.0 61.9 59.7 28.2 9.0 

4-MI Water 10.5 1.4 1.2 n.d. n.d. 2.0 n.d. n.d. n.d. n.d. n.d. 1.5 

PTU Water 1.4 1.4 < LOD n.d. n.d. 1.8 n.d. n.d. n.d. n.d. 2.5 n.d. 

Unkown 1 Water 3.2 4.8 5.8 3.0 5.0 6.8 6.7 2.2 3.4 2.6 3.4 4.6 

PU  Water n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.0 

Unkown 2 Water n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.6 

Diffuse Residues Water 0.7 0.3 0.8 0.8 0.2 0.1 0.4 0.2 0.6 0.1 0.2 0.1 

n.d.: not detected,  
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III.   CONCLUSIONS 

Based on the results of the study, a pathway for the degradation of Propineb in water/sediment systems 
under aerobic conditions is proposed (compare Figure 7.2- 1), with the following possible processes 
involved: 
• Formation of Propineb-DIDT directly from [propane-1-14C]Propineb 
• Formation of 4-MI directly from [propane-1-14C]Propineb via polar transient products or from 

Propineb-DIDT.  
• Formation of PTU from [propane-1-14C]Propineb via unpolar transient products like Propineb-

DIDT, ROI3 and ROI8. Obviously, the more acidic conditions in the supernatant water of l・
j/z/JWz2?(-c accelerate their degradation to PTU. 

• Formation of PU from PTU 
• Mineralization (carbon dioxide formation) 
• Formation of non-extractable residues (NER). 
 
From this study it is concluded that Propineb and its degradation products have no potential for 
accumulation in the aqueous environment.  

For modelling purposes a worst case DT50 of 1.0 and 1.4 days are to be proposed for Propineb and 
Propineb-DIDT degradation in water, sediment, and total water plus sediment system, respectively. 
The outcome is included in the summary on the behaviour of Propineb and its major degradation 
products in water given under section CA 7.2. 

 
Report: NKゕ ゛ö9,,h, l4lk>?)3?(. <,;2014;M-487719-01 
Title: Kinetic evaluation of the degradation of propylene-thiourea and its 

degradation product in water-sediment according to FOCUS kinetics 
Report No: EnSa-14-0685 
Document No: M-487719-01-1 
Guidelines: FOCUS (2011): Generic guidance for estimating persistence and degradation 

kinetics from environmental fate studies on pesticides in EU registration. 
Version 1.0, 23 November 2011. 

GLP/GEP: No 
 
 
EXECUTIVE SUMMARY 

The degradation of propylene-thiourea (PTU) in water sediment systems from the study by Eff.j3 K,/ 
0r!pb゛&` H// 1993, was kinetically evaluated to derive trigger and modelling endpoints. The 
degradation product propylene-urea (PU) was also considered. Evaluations followed FOCUS kinetics 
(2011) recommendations and were conducted up to level P-II for the parent and up to level M-I for the 
degradation product. 
At level P-I for both the trigger and the modelling endpoint the SFO fit was identified and delivered 
DT50 values of 4.9 and 2.1 days for the two investigated systems (Table 7.2.2.3- 12). 
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Table 7.2.2.3- 12: Summary of the kinetic evaluation for degradation of PTU in water 
sediment at level P-I 

System Kinetic 
model1 

Chi2 
error-% 

Visual 
assessment2 DT50 [days] 

ヮ/ab?yo 
SFO 5.93 + 4.9 

FOMC 6.32 o 4.9 

Xpk§d8/z( Wa?l9f 
SFO 5.41 + 2.1 

FOMC 5.31 + 2.0 

1 SFO: Single first order, FOMC: First order multi compartment  
2 Visual assessment: + = good, o = moderate, - = poor  
bold letters indicate the model of choice  

 

In order to obtain separate DT50 values for the water and sediment compartment a level P-II evaluation 
was conducted. The evaluation resulted only in one reasonable fit, i.e. for the ヮlözgz* system where 
for both the water and the sediment compartment acceptable fits were achieved. The corresponding 
DT50 values are 4.5 and 1.3 days for PTU degradation in water and sediment, respectively 
(Table 7.2.2.3- 13). 

Table 7.2.2.3- 13: Summary of the kinetic evaluation for degradation of PTU in water 
sediment at level P-II 

System  Chi2 

error-%1 
Visual 

assessment2 DT50 [days] 

Ta*/ädö PTUwat: 
PTUsed: 
All: 

3.92 
17.0 
5.62 

+ 
+ 

4.5 
1.3 

1 values for PTU, PU and the whole model respectively  
2 Visual assessment: + = good, o = moderate, - = poor.   

 

A level M-I evaluation was performed with the residues of PTU and its degradation product PU in the 
total system. For both investigated system reasonable fits were obtained that described the degradation 
and formation of parent and degradation product quite well. The results are summarized in 
Table 7.2.2.3- 14.  

Table 7.2.2.3- 14: Summary of the kinetic analysis for PTU degradation and the formation and 
degradation of PU in water sediment systems at level M-I 

System  Chi2 

error-%1  Visual 
assessment2 DT50 [days] 

täha4ヮu 
PTUtot: 
PUtot: 
All: 

6.61 
14.6 
9.9 

 
+ 
+ 

5.6 
27.6 

Üo?yüj゜v` WazjxI 
PTUtot: 
PUtot: 
All: 

13.0 
2.77 
12.9 

 
o 
+ 

3.7 
147 

1 values for PTU, PU and the whole model respectively   
2 Visual assessment: + = good, o = moderate, - = poor.    
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I.  METHODS 

The objective of the present study was the kinetic evaluation of residue data from 2/fÄr: fュ: X・grdI
ョr Ü;I 1993, on the degradation and metabolism of propylene-thiourea in water/sediment systems to 
derive endpoints for trigger evaluation and for modelling purposes. 

The kinetic evaluation of the residue data was conducted in accordance with recommendations of 
FOCUS (FOCUS, 2011) to derive degradation half-lives (DT50) to be used in environmental exposure 
assessments. The software KinGUI2.1 was employed.  

Details on kinetic models, statistical evaluation, identification of the appropriate kinetic model, and 
specifics for water sediment systems were described in sections 3.1 to 3.4 of report. 

-A/,ä, tS, ャ.äe:g:8 V!I 1993, investigated the degradation of PTU in natural water sediment systems. 
PTU is a degradation product of propineb in soil and in water (c.f. J゛;zg/inHfgl; Z,. s18ük, 

3!, 2014; haäぃ,j R)!T/j $iy§W1Jf %:: 2013). It forms the degradation product PU which was also 
detected by (lfBz; .カ, uB(d2J.: KIt 1993, in the water sediment study. Thereby, incubation was 
performed in the dark at a temperature of 20°C.  

In accordance with FOCUS (2011) the DAT 0 values for total system were set to 100% of A.R. First 
values at the limit of detection (LOD) or below LOD were set to 0.5 × LOD. The LOD accounted for 
0.1% of AR. Table 7.2.2.3- 15 summarizes the pre-processed data. 

Table 7.2.2.3- 15: Pre-processed residue data from the study of  ャ//ln/ ぉ/. k)r8znV: X!f 1993, 
used in the kinetic optimization; grey shaded figures were altered to fulfil 
FOCUS (2011) recommendations; values are given in percent of applied 
radioactivity 

System ääEjx63 
Time PTUtot PTUwat PTUsed PUtot PUwat PUsed 
0 100 NA NA NA NA NA 
0.042 90.7 90.7 NA 1.4 1.4 NA 
0.25 91.1 88.1 3.0 1.3 0.9 0.4 
1 74.4 79.1 5.3 5.7 4.9 0.8 
2 72.3 66.5 5.8 15.7 14.1 1.6 
7 40.5 34.6 5.9 41.4 36.6 4.8 
14 7.8 5.5 2.3 63.9 55.2 8.7 
30 0.1 0.05 0.05 54.2 47.5 8.7 
60 NA NA NA 26.0 19.8 6.2 
100 NA NA NA 1.5 0.4 1.1 
System Äjy0(ü8_a l9?-Wz 
Time PTUtot PTUwat PTUsed PUtot PUwat PUsed 
0 100 NA NA NA NA NA 
0.042 86.6 86.6 NA 2.8 2.8 NA 
0.25 83.9 83.0 0.9 3.0 2.4 0.6 
1 64.5 63.3 1.2 9.9 8.5 1.4 
2 48.0 46.4 1.6 16.0 12.0 4.0 
7 11.7 10.9 0.8 39.9 30.0 9.9 
14 1.9 0.9 0.9 48.7 36.8 11.9 
30 0.1 0.05 0.05 49.9 34.9 15.0 
60 NA NA NA 42.9 31.2 11.7 
100 NA NA NA 35.4 25.7 9.7 
NA: not available 
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For level P-I and M-I evaluations a simple compartment model was setup in KinGUI2.1 to represent 
dissipation of the two compounds (level M-I) respectively of the parent (level P-I) in the total system 
(see figure below). 
Figure 7.2.2.3 -1:  Two compartment model to describe the total system degradation of PTU 

and the formation and degradation of PU in water sediment systems in 
KinGUI2 

 
 
For level P-II and level M-II evaluations a more complex compartment system was established to be 
able to describe the water and sediment phase separately (c.f. figure below). Level M-II evaluations 
were not performed.  
 
 
Figure 7.2.2.3 -2:  Multi-compartment model to describe the degradation of PTU and the 

formation and degradation of PU in separate phases, i.e. water and 
sediment, KinGUI2 
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II.   RESULTS 

The level P-I evaluation for both systems revealed SFO as the model of choice to describe the residue 
data in the of PTU total system the best (c.f. Table 7.2.2.3- 16). For the system Z7tc3゜? the SFO fit 
clearly shows the best representation of the data and resulted in the lowest Chi2 error percentage value. 
The corresponding rate constant is statistically well determined and yields a DT50 value of 4.9 days. 
For the gÜ6dt*uaI Wa゜l?` system the visual assessment indicated a slightly better data representation 
by the FOMC than by the SFO fit. However, the differences were only marginal and, therefore, the 
SFO was selected also as the best fit.  
 

Table 7.2.2.3- 16: Summary of the kinetic evaluation for degradation of propylene-thiourea in 
water sediment systems (iäA-!! f.A x.&`゛4fq ぉ/I 1993) 

System 
Kinetic 
model1 

Chi2 
error-

% 
Model parameters2 Visual 

assessment3 
DT50 

[days] 

Details, 
report 
section 

T:z8pc6 SFO 5.93 k: 0.1414*** + 4.9 8.2.1.1 
FOMC 6.32 alpha: 10974#, beta:77595# o 4.9 8.2.1.2 

_bböv?-w: 
Wtgä`? 

SFO 5.41 k: 0.3307*** + 2.1 8.2.2.1 
FOMC 5.31 alpha: 4.74, beta :12.67 + 2.0 8.2.2.2 

1 SFO: Single first order, FOMC: First order multi compartment   
2 k = degradation rate constant, alpha = FOMC parameter, beta = FOMC parameter   
3 Visual assessment: + = good, o = moderate, - = poor   
t-prop: ***<0.001, **<0.01, *<0.05, #>0.05   
bold letters indicate the model of choice   

 
The level P-II evaluation for the system xdt゛OvücI W:ac1f resulted in visually acceptable fits of the 
two compartments. The transfer rates between water and sediment clearly point towards degradation in 
water being the dominant process as the back transfer rate from sediment to water is much higher than 
from water to sediment. Consequently the DT50 value derived for the sediment compartment was 
>1000 days. Therefore, no further evaluation at level P-II was performed. The results at this stage 
would not differ from the default option derived from level P-I, i.e. use the total system DT50 value for 
the water and a default of 1000 days in sediment. 
For the system _z・Etax the visual assessment also revealed a very good representation of the data by 
the level P-II approach. In contrast to the cヮ/6kab system, however, degradation in both 
compartments was derived. The results are presented in Table 7.2.2.3- 17, and the obtained rate 
constants correspond to DT50 in water of 4.5 days and 1.3 days in sediment, respectively. This result 
was achieved because the fit yielded a zero back transfer rate from water to sediment. Compared to the 
level P-I results these results match very well and may therefore be used when separate DT50 values 
are needed in exposure calculations. 
 

Table 7.2.2.3- 17: Summary of the kinetic analysis for PTU degradation and the formation and 
degradation of PU from the data of (,ff;E2 tBI C14;o9,. D,: 1993) 

System  Chi2 
error-%1 Model parameters2 Visual 

assessment3 
Details, report 

section 

ヮtz_öx? 
 PTUwat: 

PTUsed: 
All: 

3.92 
17.0 
5.62 

k (PTUwat): 
k (PTUsed): 

0.1546*** 
0.5188*** 

+ 
+ 8.3.1 

1 values for PTU, PU and the whole model respectively   
2 k = degradation rate constant   
3 Visual assessment: + = good, o = moderate, - = poor.    
t-prop: ***<0.001, **<0.01, *<0.05, #>0.05   
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At level M-I were total system residues of the parent degrade into total system residues of the 
metabolite the kinetic evaluation resulted in visually excellent to acceptable fits for both systems (c.f. 
8.4.1 and 8.4.2 of report). Both fits indicate again the fast degradation of propylene-thiourea with DT50 
values of 5.6 and 3.7 days, respectively. The formation and degradation of the degradation product 
propylene-urea was well described which is also reflected in the excellent values for the Chi2

 error 
percentage considering it is a metabolite (Table 7.2.2.3- 18). The DT50 values for the metabolite 
account for 27.6 and 147 days in the ァ/a゜c゛g and kjaNv9_` Wälä0- system, respectively. 
 

Table 7.2.2.3- 18: Summary of the kinetic analysis for PTU degradation and the formation and 
degradation of PU in water sediment systems  

System 
Chi2 

error-%2 Model parameters3 
Visual 

assessment4 
DT50 

[days] 
Details, 
report 
section 

Z/1a・z0 PTUtot: 
PUtot: 
All: 

6.61 
14.6 
9.9 

k (PTU): 
k (PU): 

0.1235* 
0.0252** 

+ 
+ 

5.6 
27.6 8.4.1 

Dxö_l1pzf 
Wztba! 

PTUtot: 
PUtot: 
All: 

13.0 
2.77 
12.9 

k (PTU): 
k (PU): 

0.1868*** 
0.0047*** 

o 
+ 

3.7 
147 8.4.2 

1 SFO: Single first order    
2 values for PTU, PU and the whole model respectively    
3 k = degradation rate constant    
4 Visual assessment: + = good, o = moderate, - = poor.     
t-prop: ***<0.001, **<0.01, *<0.05, #>0.05    

 
CA 7.2.2.4  Irradiated water/sediment study 
The degradation of Propineb under dark conditions is very fast (see section CA 7.2.2.3 before). 
Therefore, a comparatively low influence of sunlight is expected. No studies on that topic were part of 
the baseline dossier, and no new studies are submitted within this Supplemental Dossier for the 
Propineb renewal of approval.  
 

CA 7.2.3  Degradation in the saturated zone 
The degradation in the saturated zone was not studied since Propineb is not expected to reach the 
saturated zone after its use according to good agricultural practices. No additional studies are 
submitted within Supplemental Dossier for the Propineb renewal of approval.  

 

CA 7.3  Fate and behaviour in air 
A possible entry into the air (i.e. the vapour pressure) of Propineb was evaluated during the Annex I 
inclusion (compare EU Monograph Annex B7), and was accepted by the European Commission 
(SANCO/7474/VI/97, 2003). It was concluded that Propineb has a low vapour pressure, extrapolated 
with 1.6 x 10-4 Pa (at 20°C), indicating a low volatility of the active substance. Anyway, a vapour 
pressure cannot be specified for Propineb due to its polymer structure. The transition of Propineb into 
the gaseous state can occur only under decomposition. Therefore, it is highly probable that the before 
mentioned vapour pressure measured by the mean of the vapour pressure balance is that of the 
decomposition product PTU.  

Henry's law constant of propineb was not to be calculated, because an exact determination of the water 
solubility is not possible. The vapour pressure for PTU is 6.46 x 10-5 Pa. The vapour pressure for PU is 
5.41 x 10-4 Pa. These values indicate that the air affinity of propineb, PTU and PU is negligible.  
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The chemical half life for PTU in air is 0.87 hours, and the chemical half life for PU is 11.2 hours, 
only.  

According to these results, an accumulation or long-range transport of Propineb residues in the air and 
a subsequent contamination by wet or dry deposition are not to be expected.  
 

CA 7.3.1 Route and rate of degradation in air 
Route and rate of degradation of degradation of Propineb was evaluated during the Annex I inclusion 
(compare EU Monograph Annex B7), and was accepted by the European Commission 
(SANCO/7474/VI/97, 2003). The following studies included in the Baseline Dossier were regarded as 
relevant during the Annex I inclusion: 
 
Report: GRし 9,y,g 0tく:Wc5ä.! B,;1988;M-024586-01 * 
Title: Vapour pressure curve of Propineb 
Report No: PC 234 
Document No: M-024586-01-1 
Guidelines: US EPA OPPTS 830.7950;not specified 
GLP/GEP: No 

 
Report: ÜゕQ x,x,゜ jb9/しy5.)g s,;2002;M-116620-01 * 
Title: Results from Vapour Pressure Measurements of Propineb - Newly Interpreted   
Report No: REG02-0053 
Document No: M-116620-01-1 
Guidelines: US EPA OPPTS Guideline No. 830.7950; deviation not specified 
GLP/GEP: No, n.a. 

 
Report: イゕD ,pk iョ6:b§7.V` ,s;1994;M-024996-01 * 
Title: Calculation of the Henry Law Constant of PTU 
Report No: PC 365 
Document No: M-024996-01-1, filed under KCA 2.2 
Guidelines: US EPA OPPTS N/A; deviation not specified 
GLP/GEP: No 

 
Report: Vゕイ ü,$n, iuoiX7:glf.?t/u*a T,;1994;M-102917-01 * 
Title: Calculation of the chemical lifetime of propylenethiourea and 1,2-

diaminopropanein the troposhere (degradates of propineb) 
Report No: PF4014 
Document No: M-102917-01-1 
Guidelines: -/-, deviation not specified 
GLP/GEP: No 

 
Report: カRÖ ゜,,8゛ 3く:jtv`.イ?i5/4lvä L,;2000;M-027851-01 * 
Title: Calculation of the chemical lifetime of propyleneurea in the troposphere 
Report No: MR-010/00 
Document No: M-027851-01-1 
Guidelines: -/-, deviation not specified 
GLP/GEP: No 

 
*: that times all this information was filed in the pys.-chem section (at MCA 2.8), also. Today, the same is true for the 1st 

three studies on vapour pressure and Henry’s Law Constant, but the last two studies (chemical lifetime of PTU and PU in 
air) not any longer belong to section MCA 2.8. 
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Summary of before mentioned studies 

It was concluded that Propineb has a low vapour pressure, extrapolated with 1.6 x 10-4 Pa (at 20°C), 
indicating a low volatility of the active substance. Anyway, a vapour pressure cannot be specified for 
Propineb due to its polymer structure. The transition of Propineb into the gaseous state can occur only 
under decomposition. Therefore, it is highly probable that the before mentioned vapour pressure 
measured by the mean of the vapour pressure balance is that of the decomposition product PTU.  

Henry's law constant of propineb was not to be calculated, because an exact determination of the water 
solubility of Propineb is not possible. The vapour pressure for PTU is 6.46 x 10-5 Pa. The vapour 
pressure for PU is 5.41 x 10-4 Pa. These values indicate that the air affinity of propineb, PTU and PU is 
negligible.  

The chemical half life for PTU in air is 0.87 hours, and the chemical half life for PU is 11.2 hours, 
only.  
 

CA 7.3.2  Transport via air 
According to the before mentioned properties of Propineb and its major degradates (see section 
CA 7.3.1), an accumulation or long-range transport of Propineb residues in the air and a subsequent 
contamination by wet or dry deposition are not to be expected. No new studies are submitted within 
Supplemental Dossier for the Propineb renewal of approval.  
 

CA 7.3.3  Local and global effects 
Local and global effects of Propineb are not to be considered since the half-life of its residues in air 
are ≤ 2 days (see section CA 7.3.1). No new studies are submitted within Supplemental Dossier for the 
Propineb renewal of approval. 

 

CA 7.4 Definition of the residue 
CA 7.4.1  Definition of the residue for risk assessment 
The proposed residue definitions relevant for exposure assessments, which can be used as basis for 
risk assessments in each compartment, are the following: 

Compartment Residue Definition 

Soil 

Propineb (LH 30/Z) 
4-Methyl-imidazoline (BCS-AB78877) 
Propineb-DIDT (BCS-CU99534) 
PTU (BCS-AA-66386) 
PU (BCS-AA17927) 

Groundwater 

Propineb (LH 30 Z) 
4-Methyl-imidazoline (BCS-AB78877) 
Propineb-DIDT (BCS-CU99534) 
PTU (BCS-AA66386) 
PU (BCS-AA17927) 

Surface water  

Propineb (LH 30 Z) 
4-Methyl-imidazoline (BCS-AB78877) 
Propineb-DIDT (BCS-CU99534) 
PTU (BCS-AA66386) 
PU (BCS-AA17927) 
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Sediment  Propineb (LH 30 Z) 
Air Propineb (LH 30 Z) 

CA 7.4.2  Definition of the residue for monitoring 
For the compartments soil, groundwater, surface water, sediment and air the proposed residue 
definition for monitoring is Propineb (LH 30 Z).  
 

CA 7.5 Monitoring data 
According to the before mentioned properties of Propineb and its major degradates in soil, water and 
air (see sections CA 7.1, CA 7.2 and CA 7.3) monitoring data of Propineb were not regarded relevant 
for inclusion and evaluation in the Baseline Dossier.  

No new studies were performed or were found in published literature with respect to monitoring of 
soil, surface water, ground/drinking water, sediment and air.  
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