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 Preface 1 

Preface 

The Australian Pesticides and Veterinary Medicines Authority (APVMA) is the Australian Government 
regulator responsible for assessing and approving agricultural and veterinary chemical products prior to their 
sale and use in Australia. Before approving an active constituent and/or registering a product, the APVMA 
must be satisfied that the statutory criteria, including the safety, efficacy, trade, and labelling criteria, have 
been met. The information and technical data required by the APVMA to assess the statutory criteria of new 
chemical products, and the methods of assessment, must be consistent with accepted scientific principles 
and processes. Details are outlined on the APVMA website. 

The APVMA has a policy of encouraging transparency in its activities and seeking community involvement in 
decision making. Part of that process is the publication of Public Release Summaries for products containing 
new active constituents. This Public Release Summary is intended as a brief overview of the assessment 
that has been conducted by the APVMA and of the specialist advice received from advisory agencies, 
including other Australian Government agencies and State departments of primary industries. It has been 
deliberately presented in a manner that is likely to be informative to the widest possible audience to 
encourage public comment. 

About this document 

This Public Release Summary indicates that the APVMA is considering an application for registration of an 
agricultural or veterinary chemical. It provides a summary of the APVMA’s assessment, which may include 
details of: 

• the toxicology of both the active constituent and product 

• the residues and trade assessment 

• occupational exposure aspects 

• environmental fate, toxicity, potential exposure and hazard 

• efficacy and target crop or animal safety. 

Comment is sought from interested stakeholders on the information contained within this document. 

Making a submission 

In accordance with sections 12 and 13 of the Agvet Code, the APVMA invites any person to submit a 
relevant written submission as to whether the application for registration of Soleto 500 SC Herbicide should 
be granted. Submissions should relate only to matters that the APVMA is required, by legislation, to take into 
account in deciding whether to grant the application. These matters include aspects of public health, 
occupational health and safety, chemistry and manufacture, residues in food, environmental safety, trade, 
and efficacy and target crop or animal safety. Submissions should state the grounds on which they are 
based. Comments received that address issues outside the relevant matters cannot be considered by the 
APVMA. 

https://apvma.gov.au/
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Submissions must be received by the APVMA by close of business on 5 April 2022 and be directed to the 
contact listed below. All submissions to the APVMA will be acknowledged in writing via email or by post. 

Relevant comments will be taken into account by the APVMA in deciding whether the product should be 
registered and in determining appropriate conditions of registration and product labelling. 

When making a submission please include: 

• contact name 

• company or organisation name (if relevant) 

• email or postal address (if available) 

• the date you made the submission. 

Please note: submissions will be published on the APVMA’s website, unless you have asked for the 
submission to remain confidential, or if the APVMA chooses at its discretion not to publish any submissions 
received (refer to the public consultation coversheet). 

Please lodge your submission using the public consultation coversheet, which provides options for how your 
submission will be published. 

Note that all APVMA documents are subject to the access provisions of the Freedom of Information Act 1982 
and may be required to be released under that Act should a request for access be made. 

Unless you request for your submission to remain confidential, the APVMA may release your submission to 
the applicant for comment. 

Written submissions should be addressed to: 

Case Management and Administration Unit 

Australian Pesticides and Veterinary Medicines Authority 

GPO Box 3262 

Sydney NSW 2001 

Phone: +61 2 6770 2300 

Email: casemanagement@apvma.gov.au 

Further information 

Further information can be obtained via the contact details provided above. 

Copies of technical evaluation reports covering chemistry, efficacy and safety, toxicology, occupational 
health and safety aspects, residues in food and environmental aspects are available from the APVMA on 
request. 

Further information on Public Release Summaries can be found on the APVMA website.

https://apvma.gov.au/node/72856
https://apvma.gov.au/node/72856
mailto:casemanagement@apvma.gov.au
https://apvma.gov.au/
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Introduction 

This publication provides a summary of the data reviewed, and an outline of the regulatory considerations 
for, the proposed registration of Soleto 500 SC Herbicide and approval of the new active constituent, 
metobromuron. 

Applicant 

Belchim Crop Protection NV. 

Purpose of application 

Belchim Crop Protection NV has applied to the APVMA for registration of the new product Soleto 500 SC 
Herbicide, a suspension concentrate formulation containing 500 g/L of the new active constituent, 
metobromuron. 

Proposed claims and use pattern 

Soleto 500 SC Herbicide is proposed for the pre-emergence control of annual broad-leaved weeds and 
annual grasses in potatoes. 

Mode of action 

Metobromuron is a substituted urea herbicide and is classified as inhibitor of photosynthetic electron transfer 
at photosystem II (PS II inhibitors). For weed resistance management purposes, Soleto 500 SC is a Group 5 
herbicide. 

Overseas registrations 

The product is currently registered in New Zealand as Soleto for use in potato and in Europe under various 
names for use on lamb’s lettuces, asparagus, potatoes, carrots, parsnips, and strawberries.
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Chemistry and manufacture 

Active constituent 

The active constituent metobromuron is manufactured overseas. Details of the chemical name, structure, 
and physicochemical properties of metobromuron are listed below (tables 1 to 2). 

Table 1: Nomenclature and structural formula of the active constituent metobromuron 

Common name (ISO): Metobromuron 

IUPAC name: 3-(4-bromophenyl)-1-methoxy-1-methylurea 

CAS registry number: 3060-89-7 

Molecular formula: C9H11BrN2O2 

Molecular weight: 259.1 g/mol 

Structural formula:  
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Table 2: Key physicochemical properties of the active constituent metobromuron 

Physical form: Crystalline solid (technical active – 98.0% purity) 

Colour: Light yellow 

Odour: Musty naphthalenic odour 

Melting point: 95.6 to 97.5°C (technical active – 98.0% purity) 

Boiling point: Decomposes at 173.2°C (technical active – 98.0% purity) 

Density 1.52 g/cm3 (20°C, technical active – 98.0% purity) 

Flammability: Not considered highly flammable 

Explosive properties: Not considered explosive (via friction, shock or heat) 

Auto ignition: No self-ignition observed at temperatures up to 400°C 

Oxidising properties: None oxidizing 

Decomposition temperature: 173.2°C 

Solubility in water: 0.329 g/L (20°C, technical active – 98.0% purity) 

Organic solvent solubility: 

n-Heptane< 10 g/L 
Xylene 50-57 g/L 
Dichloromethane >250 g/L 
Acetone >250 g/L 
Methanol >250 g/L 
Ethyl acetate >250 g/L 

Dissociation constant (PKa): 12.0 at 20°C (technical active – 98.0% purity) 

Surface tension: 72.2 mN/m at 20°C for a 289 mg/L aqueous solution (technical active – 98.0% 
purity) 

Octanol/water partition 
coefficient (Log Kow/KOW): 

log Pow= 2.48, Pow= 305 at 20°C (pH 7.3) (technical active – 98.0% purity) 

Vapour pressure: 0.219 mPa (25°C) 
0.144 mPa (20°C) 

Henry’s law constant: 1.14× 10-4 Pa.m3.mol-1 (technical active – 98.0% purity) 

UV/VIS absorption spectra: λmax= 245 nm at neutral pH and pH ≤2 and ≥10 
No measurable adsorption observed at 290 nm or higher wavelengths 

Photolysis – DT50 (days): 11.8 under summer sunlight at 30 to 40o N 
12.3 under summer sunlight at 50o N 

Photo-oxidation Half-Life 9.3 hours 
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The purified active ingredient is light yellow, crystalline solid with a musty naphthalenic odour. Metobromuron 
is not flammable, explosive, or oxidising, however, it decomposes at 173°C. Its vapour pressure is 
0.219 mPa at 25°C and 0.144 mPa at 20°C. Its water solubility is relatively low at 0.329 g/L (purified water). 
The octanol-water partition coefficient (log Pow) is 2.48 at pH 7.3 indicating metobromuron is moderately 
lipophilic. Metobromuron has a melting point range of 95.6 to 97.5°C. The FTIR, NMR, and MS spectra are 
consistent with the molecular structure. 

Formulated product 

The product Soleto 500 SC Herbicide will be manufactured overseas. Tables 3 and 4 outline some key 
aspects of the formulation and physicochemical properties of the product. 

Table 3: Key aspects of the formulation of the product Soleto 500 SC Herbicide 

Distinguishing name: Soleto 500 SC Herbicide 

Formulation type: SC (suspension concentrate) 

Active constituent 
concentration: 

500 g/L of metobromuron 

Table 4: Physicochemical properties of the product Soleto 500 SC Herbicide 

Physical form: Off-white free-flowing suspension, with a small amount of clear brown 
supernatant and with a faint aromatic odour 

pH: 7.9 (neat, 21°C), 7.4 – 9 (1% solution at 21°C) 

Specific gravity: 1.219 

Surface tension at 20 °C: 40.9 mN/m (1% solution) 

Viscosity (dynamic): 111 – 315 mPa (100/s – 10/s) 

Safety properties: Not explosive, non-corrosive, no oxidizing properties and not classified as 
Dangerous Goods. Flash point is >100°C and auto-ignition temperature is >800°C 

Storage stability: The active content and all of the physico-chemical properties of the formulation 
remained within product specification after storage at both elevated and low 
temperatures and cold storage after testing. The product is expected to remain 
within the specifications for at least 2 years when stored under normal conditions 

Soleto 500 SC Herbicide is a free-flowing, off-white suspension with a small amount of clear, brown 
supernatant and faint aromatic odour. Soleto 500 SC Herbicide is not explosive, oxidizing, or flammable. The 
flash point is >800°C, and it is a surface-active product. The physico-chemical properties are acceptable. 
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Recommendations 

The APVMA Chemistry section has evaluated the chemistry of the active constituent metobromuron and 
associated product Soleto 500 SC Herbicide, including the manufacturing process, quality control 
procedures, stability, batch analysis results, and analytical methods and found them to be acceptable. The 
available storage stability data indicate that the formulated product is expected to remain stable for at least 2 
years when stored under normal conditions. 
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Toxicological assessment 

A full package of toxicological data for metobromuron was submitted by the applicant, which was sufficient to 
assess the toxicity of metobromuron. 

Evaluation of toxicology 

Chemical class 

Metobromuron is a pre-emergent herbicide belonging to the phenylurea group of herbicides that works by 
inhibiting photosynthesis in plants. Metobromuron is taken up from the soil by the roots of emerging weeds 
and is translocated to leaves and buds. 

Pharmacokinetics 

Metobromuron was rapidly and extensively absorbed following oral administration in rats. It was extensively 
metabolised with a complex metabolite pattern. There was no evidence of tissue bioaccumulation, however 
there was evidence of an association of radiolabelled metabolites with the membrane components of blood. 
This resulted in higher levels of metobromuron being found in tissue with high blood flow, such as the liver, 
kidney, spleen or lungs. 

Excretion occurred primarily via urine, with similar excretion patterns after either single or multiple oral 
administrations in rats. No significant differences in metabolites were identified between sexes. 

In rats, the main metabolic pathway of metobromuron involves N-demethylation/N-demethoxylation, phenyl 
ring hydroxylation, conjugation with sulphuric or acetic acid and glutathione. It is likely that the aniline 
metabolites were excreted as conjugates. There were no studies that characterised the enzymes involved in 
the biotransformation of metobromuron nor was there any information regarding the metabolic profiles as a 
function of administered dose. The major metabolic pathway in humans was very similar to that observed in 
rats, based on information from a human poisoning incident. The terminal elimination half-life of 
metobromuron in human plasma was estimated to be around 5 h. 

Dermal absorption of metobromuron present in the product Soleto 500 SC Herbicide was less than 0.5% for 
the concentrated product, and 6.3% for the 10 g/L dilution of the product in rats. 

Acute toxicity (active constituent) 

Metobromuron was considered to have low acute oral, dermal, and inhalation toxicity in rats. Metobromuron 
was not irritating to the skin or eyes of rabbit but was sensitising to the skin in guinea pigs. 

Acute toxicity (product) 

Soleto 500 SC Herbicide was of low acute toxicity by oral and dermal route in rats. The product was not an 
irritant or sensitiser to the skin but was a slight irritant to rabbit eyes. 
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Repeat-dose toxicity 

In short- and long-term studies of metobromuron toxicity, erythrocytes were identified as the primary target of 
toxicity attributable, with secondary effects apparent in the spleen, and, less frequently, in the liver and 
kidneys. The spectrum of effects were similar in mice, rats, and dogs and the underlying mechanism was 
considered to be the same. Although the precise mechanism of the effects on erythrocytes has not been 
elucidated, it is likely that the aniline metabolite of metobromuron, bromoaniline (CGA 18239), causes 
oxidative damage to mature erythrocytes, resulting in increased concentrations of methaemoglobin (caused 
by accelerated oxidation of haemoglobin from the ferrous to the ferric state), and increased numbers of 
erythrocytes containing Heinz bodies (i.e. intracellular inclusions composed of denatured haemoglobin). 

A 28-day repeat-dose study in rats confirmed that erythrocyte damage could be readily achieved following 
cessation of oral exposure. 

In long-term toxicity studies, mice and dogs appeared to be equally sensitive to the oxidative effects of 
metobromuron metabolites with both having comparable NOAEL/LOAEL values of 3 ppm (equal to 
0.7 mg/kg bw/d) and 15 ppm (equal 0.5 mg/kg bw/d) in mice and dogs respectively. These 2 long-term 
toxicity studies form the basis of an acceptable daily intake for dietary metobromuron exposure. 

Chronic toxicity and carcinogenicity 

There was no evidence of carcinogenicity, based on the absence of any neoplasia, at dietary concentrations 
of up to 50 ppm (the highest dose tested, equal to 12.4 mg/kg bw/d), and up to 150 ppm (the highest dose 
tested, equal to 7.9 mg/kg bw/d) in mice or rats respectively. Based on the available studies in mice and rats 
it can be concluded that metobromuron is not carcinogenic. 

Reproductive and developmental toxicity 

Metobromuron was not a developmental or reproductive toxicant in a multi-generation study in rats and 
prenatal developmental toxicity studies in the rat and rabbit. 

Genotoxicity 

Based on an adequate array of genotoxicity studies that all produced negative results, it can be concluded 
that metobromuron is unlikely to have any genotoxic potential in the whole animal. 

Neurotoxicity/immunotoxicity 

No evidence of neurotoxicity or immunotoxicity were observed in repeat dose toxicity studies in mice, rats, or 
dogs. 

Toxicity of metabolites and/or impurities 

The acute oral toxicity of 3 rat and human metobromuron metabolites, namely CGA 18236, CGA 18237 and 
CGA 18238, were investigated. CGA 18237 showed moderate acute oral toxicity while the other metabolites 
tested showed low acute toxicity. In a range of in vitro and in vivo genotoxicity studies, the weight of 
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evidence suggests that the 3 metobromuron metabolites tested are unlikely to be genotoxic. Since the 
3 metabolites are present in the urine of rats and humans at less than 10% of the administered dose, their 
specific toxicity could not be considered to have been adequately assessed using studies of the parent 
compound (metobromuron). However, following use of a formulated metobromuron product resulting in the 
presence of only trace amounts of these 3 residues in potatoes, the need for a comprehensive suite of 
repeat dose toxicity, reproduction, and developmental studies is markedly diminished. Moreover, a 
preliminary comparison of their relative toxicities (i.e. LOAEL/NOAEL) in 28-day studies suggests that the 
3 metabolites are much less toxic than unchanged metobromuron. 

Reports related to human toxicity 

No data were available but the sponsor noted that a number of workers have been involved with the 
synthesis and formulation of this compound that has been in use for several years. No illnesses have been 
attributed to exposure associated with the handling or manufacture of metobromuron. Although the guinea 
pig maximisation test predicted skin sensitisation, an inspection of the published scientific literature has not 
confirmed any cases of sensitisation among metobromuron product users over many years. It is however 
important to mention the poisoning incident reported by Hsu and Huang (2009), in which severe 
methemoglobinemia (including the presence of Heinz bodies) was observed in a 47 year old man 10 hours 
after the intentional ingestion of 1000 mL of a Galex (metolachlor and metobromuron; 25% each) product. 
Although he required aggressive intervention such as ventilation, methylene blue therapy and blood 
transfusions, he survived. 

Health-based guidance values and poisons scheduling 

Poisons Standard 

Metobromuron is included in Schedule 5 of the Standard for the Uniform Scheduling of Medicines and 
Poisons (SUSMP) except in preparations containing 50 per cent of less of metobromuron. 

Health-based guidance values 

Acceptable daily intake 

An acceptable daily intake (ADI) for metobromuron was established at 0.005 mg/kg bw/d, based on a dietary 
NOAEL in dogs of 15 ppm (equal to 0.5 mg/kg bw/d) and the presence of Heinz bodies at 50 ppm 
(1.6 mg/kg bw/d). Additional support for the ADI comes from a NOAEL of 3 ppm (equal to 0.7 mg/kg bw/d) 
due to an increased incidence of Heinz bodies at 12 ppm (2.8 mg/kg bw/d) in a 2-year toxicity study in mice. 
Both the ADI and ARfD are considered to be adequately protective of susceptible populations such as those 
with inherited glucose-6-phosphate deficiency. 

Acute reference dose 

An acute reference dose (ARfD) for metobromuron was established at 0.25 mg/kg bw based on a NOAEL of 
25 mg/kg bw/d for an elevated number of reticulocytes in a 10-day dose range-finding study. The ARfD is 
applicable to the general population. 
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Recommendations 

There are no objections on human health grounds to the approval of metobromuron. 

There are no objections on human health grounds to the registration of the product, Soleto 500 SC 
Herbicide, containing 500 g/L of metobromuron when the product is used as directed on the label safety 
directions and appropriate PPE are worn.
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Residues assessment 

Plant and target animal metabolism data, residue trial data, analytical methodology, fate in storage, and 
residues in trade information for metobromuron have been considered. 

Metabolism 

Plant metabolism studies were available for potatoes and rotational crops. 

The metabolism of metobromuron was investigated after one pre-emergence soil application of 
2.5 kg a.c./ha on potato where metobromuron was radiolabelled in the phenyl ring. At harvest, parent 
metobromuron was not detected in tubers or in the foliage. The major metabolites detected in potato tubers 
were 4-bromophenylurea (18% TRR, 0.017 mg/kg eq.) and desmethyl-metobromuron (14% TRR, 
0.024 mg/kg eq.). 

In a contemporary confined rotational study, bare soil was treated once with [phenyl-14C]-metobromuron at 
a nominal application rate of 2 kg a.c./ha (1× the maximum proposed rate). Crops were planted at plant back 
intervals (PBI) of 30 and 120 days after treatment (DAT). Crops planted at each interval consisted of leafy 
vegetable (spinach), roots (carrot), and cereals (wheat). In the mature spinach, the most relevant metabolite 
was 4-bromophenylurea, identified at 0.013 mg/kg at 30-day PBI that declined to 0.001 mg/kg at 120 PBI. In 
carrots roots, at 30-day PBI, the parent metobromuron levels represented 8% TRR (0.007 mg/kg) and 4-
bromophenyl urea represented 0.6% TRR (<0.001 mg/kg). At 120-day PBI, the levels were for 
metobromuron (0.8% TRR, <0.001 mg/kg) and 4-bromophenylurea (5% TRR, 0.004 mg/kg). For wheat, 4-
bromophenylurea was the highest metabolite in immature grain with 0.002 mg/kg. In straw, 4-
bromophenylurea declined from 0.201 mg/kg to 0.027 mg/kg at 30 and 120 days respectively. 

Based on these results, it is concluded that the metabolism and distribution of metobromuron in rotational 
crops are similar to the metabolic pathway observed in potatoes. 
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Figure 1: Proposed metabolic pathway for metobromuron in potatoes and rotational crops 

Target animal metabolism studies were available for lactating goats and laying hens. 

In lactating goat metabolism study, 4-bromo-2-hydroxyphenyl urea was the major metabolite observed in 
(descending order of concentration) liver, kidney, fat (subcutaneous), muscle, and milk in both 2 mg/kg and 
10 mg/kg dose categories. Liver and kidney contained primarily free and hydrolysable 4-bromo-2-
hydroxyphenyl urea. All individual radiolabelled components in fat and muscle were less than 10 µg/kg eq. In 
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both tissues, 4-bromo-2-hydroxyphenyl urea was identified in the acid hydrolysate and represented 
6 µg/kg eq. (15% TRR) in fat and 8 µg/kg eq. or 12% TRR in muscle, respectively. Milk aqueous phase 
contained no components greater than 10 µg/kg equiv. Milk fat phase contained primarily 4-
bromophenyl)urea (13 µg/kg eq. or 15% TRR in organic extract) and 1-(4-bromophenyl)-3-methoxy-urea 
(19 µg/kg eq. or 22% TRR in organic extract). 

The hen metabolism study demonstrated the maximum tissue retention of radioactivity in liver that was in 
itself low, about 0.9% of dose (2 mg/kg dose) and about 0.7% of dose (10 mg/kg dose) in liver. (4-
bromophenyl)urea was the major metabolite and was observed in all the organic extracts analysed. 

Analytical methods and storage stability 

The following methods were employed for determination of metobromuron and its metabolites in plant and 
animal matrices (table 5). The method validation showed that average recoveries from fortified samples were 
within an acceptable range of 70% to 120% with standard deviations of ≤20%. 

Table 5: Methods for determination of metobromuron and its metabolites 

Matrix Analyte Method LOQ 

Potato and lamb’s 
lettuce 

Metobromuron, Desmethyl- 
metobromuron, Desmethoxy- 
metobromuron, 4-Bromophenylurea 

HPLC-MS/MS 

(QuECheRS 
multiresidue 
method) 

Potato: 0.005 mg/kg 
Lamb’s lettuce: 0.01 mg/kg 

Metobromuron, Desmethyl-
metobromuron, Desmethoxy-
metobromuron, 4-Bromophenylurea 
and 4-Bromoaniline moiety 

HPLC-MS/MS Potato: 0.005 mg/kg 
Lamb’s lettuce: 0.01 mg/kg 

Bovine liver, meat, 
fat, milk. Poultry 
whole egg 

4-bromo-2-hydroxyphenyl)urea and 
((4-bromophenyl)urea) 

HPLC-MS/MS Bovine liver, fat, meat, whole 
milk, poultry whole 
egg: 0.01 mg/kg 

Storage stability was investigated by fortifying samples of potato tubers and lamb’s lettuce with a mixture of 
metobromuron and 3 metabolites (desmethyl-metobromuron, desmethoxy-metobromuron, 4-
bromophenylurea) and analyzing the samples after different periods of storage in the deep-freezer. The 
results indicate that all 4 substances are stable in deep-frozen potato tuber and lamb’s lettuce for at least 
12 months of storage. This is considered acceptable for the purpose of the current risk assessment as potato 
samples were stored for up to 250 days. 

Residue definition 

In the potato metabolism study, 4-bromophenyl urea was the major component in the tubers. Based on the 
available metabolism and residue trial data, a residue definition for enforcement and risk assessment for 
plant commodities as the sum of metobromuron and 4-bromophenylurea, expressed as metobromuron is 
recommended. 
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In lactating goat metabolism study, 4-bromo-2-hydroxyphenyl urea was the major metabolite observed in 
liver, kidney, fat (subcutaneous), muscle, and milk. 4-bromophenyl urea was a major metabolite in milk fat 
and was the major metabolite observed in all the organic extracts analysed in the laying hen metabolism 
study. 

For commodities of animal origin, based on the available metabolism data, the recommended residues 
definition is: the sum of 4-bromo-2-hydroxyphenylurea and 4-bromophenyl urea expressed as 
metobromuron. 

Residues in food and animal feeds 

The proposed use of metobromuron on potatoes involves a single pre-emergence application at rates 
ranging from 1.5 to 2 kg a.c./ha. A harvest WHP of “Not required when used as directed” is proposed. 

European trials: At commercial harvest, residues of 4-BPU (expressed as metobromuron, at rates ranging 
from 1989 to 2193 g a.c./ha (~1x the maximum proposed rate) following a single pre-emergence application 
were in rank order: <0.0015 (3; LOD=0.0015 mg/kg), 0.0024 (2), 0.0036 (3), 0.0048 (3), 0.006 (3), 0.0072 
(2), 0.0084, and 0.0096 mg/kg. (STMR= 0.005 mg/kg, n=18). The residues of parent metobromuron were 
<0.0015 (9), 0.002 (2), 0.003(3), 0.005 (2), and 0.009 (2) mg/kg. 

The total residues (sum of parent and 4BPU, expressed as parent) are in rank order: <0.0015 (2), 0.0024, 
0.0036, 0.0036, 0.0036, 0.0048, 0.0060, 0.0060, 0.0060, 0.0078, 0.0078, 0.008, 0.0092, 0.0114, 0.0114, 
0.0146, and 0.0162 mg/kg (n=18, STMR=0.006). 

New Zealand trials: At commercial harvest, residues of metobromuron, des-methyl- metobromuron, des-
methoxy- metobromuron, 4-bromo-phenylurea at 1x the proposed rate following a single broadcast pre-
emergence or early post emergence application were all <LOD (n=4). 

The OECD calculator recommended an MRL of 0.03 mg/kg (n=22, STMR= 0.006 mg/kg) based on the 
combined dataset. 

Based on the available information and as per the recommended residues definition, a metobromuron MRL 
of 0.03 mg/kg for potatoes (VR 0589) is considered appropriate for the pre-emergence use. 

Crop rotation 

To estimate the level of residues in the following (succeeding) crops, confined crop rotational studies are 
available. Field rotational crop studies are not available. 

In a contemporary confined rotational study, bare soil was treated once with [phenyl-14C]-metobromuron at 
a nominal application rate of 2 kg a.c./ha (1× the maximum proposed rate). Crops were planted at plant back 
intervals (PBI) of 30 and 120 days after treatment (DAT). Crops planted at each interval consisted of leafy 
vegetable (spinach), roots (carrot) and cereals (wheat). 

In the mature spinach, 4-bromophenylurea was identified at 0.013 mg/kg at 30-day PBI and that declined to 
0.001 mg/kg at 120 PBI. In carrots roots, at 30-day PBI, the parent metobromuron levels were 0.007 mg/kg 
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and 4-bromophenyl urea levels were <0.001 mg/kg. At 120-day PBI, the levels were for metobromuron 
<0.001 mg/kg and 4-bromophenylurea were 0.004 mg/kg. 

For wheat, 4-bromophenylurea was the highest metabolite in immature grain with a concentration of 
0.002 mg/kg. In straw, 4-bromophenylurea declined from 0.201 mg/kg to 0.027 mg/kg at 30 and 120 days 
respectively and based on the calculated half-life of 31 days, it is estimated that after 165 days, residues will 
be <LOQ (0.005 mg/kg). 

To prevent finite metobromuron residues occurring in rotational (following) crops, a 120-day re-cropping 
interval is recommended for leafy vegetables and root crops. For cereals, based on residues in straw, a 180-
day re-cropping interval is recommended. Rotational crop data are not available for other crop groups, so it 
is recommended that the longest re-cropping interval of 180 days, which has been recommended for residue 
management issues, also apply to all crops other than leafy vegetables and root crops. 

Residues in animal commodities 

Potato culls, waste, and dried pulp may form up to 10% of cattle, pig, and turkey diets. Based on the HR of 
0.016 mg/kg, the estimated dietary burden is 0.008 mg/kg. An animal transfer study is not available but is not 
required for the proposed use pattern as significant residues (greater than 0.1 mg/kg in total animal diet) are 
not expected to occur in crops or parts of a crop (such as trimmings or waste) fed to animals. In the lactating 
goat metabolism study, a feeding level of 2 mg/kg resulted in a highest total radioactive residue level (overall 
total extracted) of 0.156 mg/kg in liver. Given the estimated dietary burden is 0.008 mg/kg, the expected 
residues, as per the recommended residue definition for metobromuron in animal commodities, will be below 
the LOQ. The expected residues will be covered by the recommended animal commodity MRLs at the LOQ 
of *0.02 mg/kg for edible offal (mammalian); eggs; meat (mammalian); milks; poultry, edible offal of; and 
poultry meat. 

Spray drift 

The APVMA Spray Drift Risk Assessment was based on a Regulatory Acceptable Level (RAL) of 
0.63 mg/kg. See the Spray drift assessment and Labelling requirements sections for details of the relevant 
restraints and buffer zones. 

Dietary risk assessment 

The chronic dietary exposure to metobromuron is estimated by the National Estimated Daily Intake (NEDI) 
calculation encompassing all registered/temporary uses of the chemical and the mean daily dietary 
consumption data derived primarily from the 2011–12 National Nutritional and Physical Activity Survey. The 
NEDI calculation is made in accordance with WHO Guidelines and is a conservative estimate of dietary 
exposure to chemical residues in food. The NEDI for metobromuron is equivalent to <10% of the ADI. It is 
concluded that the chronic dietary exposure to metobromuron is acceptable. 

The acute dietary exposure is estimated by the National Estimated Short Term Intake (NESTI) calculation. 
The NESTI calculations are made in accordance with the deterministic method used by the JMPR with 97.5th 
percentile food consumption data derived primarily from the 2011–12 National Nutritional and Physical 
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Activity Survey. NESTI calculations are conservative estimates of short-term exposure (24-hour period) to 
chemical residues in food. The highest acute dietary intake was estimated at <1% of the ARfD. It is 
concluded that the acute dietary exposure is acceptable. 

Recommendations 

The following amendments are required to be made to the APVMA MRL Standard (table 6). 

Table 6: Amendments to the APVMA MRL Standard 

Amendments to Table 1 

Compound Food MRL (mg/kg) 

Add: 

Metobromuron   

MO 0105 Edible offal (mammalian) *0.02 

PE 0112 Eggs *0.02 

MM 0095 Meat (mammalian) *0.02 

ML 0106 Milks *0.02 

PO 0111 Poultry, Edible offal of *0.02 

PM 0110 Poultry meat *0.02 

VR 0589 Potato 0.03 

Amendments to Table 3 

Compound Residue 

Add: 

Metobromuron Commodities of plant origin: Sum of metobromuron and 4-bromophenylurea 
(CGA18237), expressed as metobromuron 

Commodities of animal origin: Sum of 4-bromo-2-hydroxyphenylurea (CGA 
72905) and 4-bromophenyl urea (CGA18237), expressed as metobromuron 
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Assessment of overseas trade aspects of residues in food 

Metobromuron is registered in European Union for the use pattern similar to that currently considered. The 
proposed Australian MRL for metobromuron in potato at 0.03 mg/kg is equal to that established in the 
European Union. The Codex Alimentarius have not established MRLs for metobromuron. Korea has 
established a temporary metobromuron MRL of 0.2 mg/kg on potatoes whereas Taiwan has established 
metobromuron MRLs for ‘Other cereals and crops (other than dry beans)’ at 0.5 mg/kg. These MRLs are 
higher than the recommended potato MRL of 0.03 mg/kg. 

Potatoes are not considered to be a major export commodity and quantifiable residues are not expected to 
arise in animal products as a result of the proposed use. The risk to international trade associated with the 
proposed use is considered to be low and not undue.
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Work health and safety assessment 

Health hazards 

Soleto 500 SC Herbicide was of low acute toxicity by oral or dermal routes to rats. The product was not an 
irritant or skin sensitiser but was a slight irritant to rabbit eyes. Dermal absorption of 0.52% was determined 
for the concentrated product, and 6.3% for the 10 g/L dilution. 

Occupational exposure 

Exposure during use 

Soleto 500 SC Herbicide is a suspension concentrate intended for professional use and will be applied for 
the control of annual broad-leaved weeds and annual grasses in potatoes at a maximum rate of 4 L product 
in 300 L water/ha by ground boom sprayer. 

Therefore, worker exposure during use is likely to result from mixing, loading, and application (M/L/A) of the 
product. The APVMA had adopted the US EPA OPHEC (US EPA 2020) as the calculator for worker 
exposure estimates. Calculations were made based on the proposed label rate using default work rate 
assumptions. Risks were acceptable for all mixing and loading activities with high margins of exposure. 

Exposure during re-entry or rehandling 

Post-application exposure to the product may occur while handling treated potatoes. However, given the 
timing of application (i.e. pre-emergence), exposure to the active constituent during post-application activities 
on is expected to be very low. Therefore, the post-application exposure is not expected to be greater than 
during M/L/A. 

Public exposure 

The product is intended for professional use and is not expected to be handled by members of the public. 

Recommendations 

The following first aid instructions, safety directions, and precautionary (warning) statements are 
recommended for the product label. 

First aid instructions 

First aid is not generally required. If in doubt, contact a Poisons Information Centre (phone Australia 13 11 
26; New Zealand 0800 764 766) or a doctor. 
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Safety directions 

May irritate the eyes. Avoid contact with eyes. Wash hands after use. 

Precautionary (warning) statements 

Restraints/restrictions 

Not required. 

Re-entry or re-handling statement 

As this product will be applied by direct application to bare earth (i.e. pre-emergent herbicide), no re-entry 
statement for crops is required.
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Environmental assessment 

The environmental assessment made use of EFSA 2014 and 2019 assessment reports in support of the 
independent Australian risk assessment. The Australian assessment considered one application of Soleto 
500 SC Herbicide at a maximum rate of 4 L/ha (2000 g a.c./ha) to bare soil, prior to emergence of potato, 
using a ground boom sprayer configured for medium spray quality. Risks to non-target species were 
determined according to the methodology outlined in the APVMA Risk Assessment Manual – Environment.1 

Fate and behaviour in the environment 

Soil 

The route and rate of degradation of metobromuron under aerobic conditions was investigated in 2 
acceptable laboratory studies using [phenyl-U-14C]-metobromuron. Results are available for 5 soils at 20 or 
25°C. 

Only minor degradation products were formed during these studies. They all remained below 5% AR at all 
sampling times. Mineralisation to CO2 occurred up to 27% AR (day 168, study end). High amounts of non-
extracted residues were formed in all 5 soils. These accounted up to 74% AR (day 118, study end) and were 
mostly associated with humins and humic acids. Because the extraction method was adequate, these non-
extracted residues are not considered to be bioavailable. 

The degradation of metobromuron under laboratory aerobic conditions followed single first-order kinetics, 
with DT50 values ranging from 25 to 50 days. The corresponding DT90 values ranged from 81 to 165 days. 
The normalised (20°C, pF2) geometric mean DT50 value is 34 days. 

The anaerobic route of degradation has been studied in one silt loam soil. One metabolite, identified as 
desmethoxy-metobromuron, remained at low levels during the aerobic phase but reached 5.1% AR at day 60 
of anaerobic incubation and increased to 15% AR at the end of the study (90 days of anaerobic incubation). 
11 minor metabolites, including desmethyl-metobromuron and 4-bromophenylurea, were detected, none of 
which exceeded 2.0% AR during the anaerobic phase. 4-bromoacetanilide was also detected a very low 
level (1.1% AR). Mineralisation to 14CO2 was low (4.0% AR), and formation of non-extracted residues 
reached 54% AR. In anaerobic conditions, degradation of metobromuron was slower than in aerobic 
conditions with a DT50 of 74 days. 

The rate of degradation of the metabolite desmethoxy-metobromuron has been investigated using unlabelled 
test material in 3 soils under aerobic conditions at 20°C. The metabolite degrades with a single first-order 
DT50 value ranging from 50 to 72 days (geometric mean 61 days). 

Degradation of metobromuron occurs faster in irradiated conditions than in dark conditions. This might be 
especially true in dry soil. Calculated photolytic half-life for metobromuron was 57 days (equivalent to 86 
days of latitude 30 N summer sunlight). No novel metabolites were formed. Photodegradation enhances the 

 
 

1 Australian Pesticides and Veterinary Medicines Authority, APVMA Risk Assessment Manual, Environment, APVMA 
website,8 April 2019. 

https://apvma.gov.au/node/46416
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formation of the metabolite 4-bromophenylurea, which represented 4.5% AR at study termination. As can be 
seen from the route and rate of degradation studies, this metabolite also degrades quickly (peaks at 1.8% 
AR) and it is not expected to form at high amounts in environmental conditions. 

Three field dissipation studies with data from 5 European sites have been submitted. Degradation followed 
single first-order kinetics at 4 sites, with DT50 values of 18 to 73 days. The corresponding DT90 values were 
61 to 244 days. On one site, best fit kinetics were biphasic with a DT50 of 4.1 days, and DT90 of 55 days 
(DFOP model). Normalised single first-order DT50 values (20°C/pF2) using a time-step approach varied 
between 5.4 and 64 days for 5 sites, with a geometric mean of 22 days. The single, first-order model was 
considered appropriate for modelling at all these sites. 

On the basis of field dissipation studies, since the DT90 is less than one year, no soil accumulation studies 
are required. 

Batch adsorption/desorption experiments were conducted with metobromuron on 5 soils (pH 5.4 to 7.4; 
organic carbon content 1.3 to 4.0%). No correlation of adsorption with soil pH, nor clay content, was 
observed. The Kfoc values ranged from 122 to 199 mL/g (mean 160 mL/g) indicating high or medium 
mobility in soil. The Freundlich exponents were in a range of 0.84 to 0.93 (mean 0.89). 

Desorption coefficients were greater than the corresponding adsorption values, indicating that the test item, 
once adsorbed to soil, is not readily desorbed. 

Batch adsorption/desorption studies were also conducted with the metabolite desmethoxy-metobromuron on 
3 soils. Adsorption did not correlate with clay content, but due to the similarity of pH values of the soils (pH 
7.1 to 7.2), no correlation of adsorption with soil pH could be investigated. The Kfoc values were between 
184 and 298 mL/g (mean 233 mL/g), and 1/n values were in a range of 0.72 to 0.76 (mean 0.74). The 
desorption Kfoc values were lower than adsorption Kfoc values, indicating that the test item, once adsorbed 
to soil, can be desorbed back to solution. 

A lysimeter study was conducted in Germany using radiolabelled metobromuron. The majority of the 
radioactivity remaining in the soil after 2 years was located in the top 30 or 37 cm of the soil profile. Of the 
extractable radioactivity from the top 20 cm, the largest fraction was characterised as an unresolved mixture 
of 3-hydroxy-4-bromoaniline and 4-hydroxy-5-bromoaniline (up to 6.6% AR). Metabolite 3-(4-bromophenyl)-
1-hydroxy-1-methylurea amounted to 3.6% AR, and unidentified polar metabolites represented 0.87 to 5.3% 
AR. Metobromuron was found in the top 14 cm only and represented up to 2.6 % AR. Analyses of leachates 
(maximum of 0.26 % AR) showed that metobromuron is not likely to leach into groundwater. Maximum 
annual average concentration of radioactivity in the leachates was 0.56 μg/L, consisting of 14CO2 and polar 
compounds. Metobromuron and its known soil metabolites were absent from the leachates. 

Water and sediment 

Metobromuron is stable to hydrolysis at 20°C. At higher temperatures, metobromuron was hydrolysed at pH 
4, 7 and 9, with half-lives ranging from 27 to 33 days at 50°C, and with a half-life of 1.6 days at 70°C. 
Hydrolysis will not be a significant route of degradation of metobromuron under normal environmental 
conditions. 
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Photolysis may contribute to the degradation of metobromuron in an aquatic environment. The half-life of 
metobromuron was calculated to be equivalent to 12 days in summer at latitudes 30 to 40 °N. Metabolite 
desbromo-metobromuron was identified as a major aqueous photolysis metabolite, with a maximum mean 
level of 35% AR. Other metabolites remained below 10% of applied. 1-(4-hydroxyphenyl)-3-methylurea and 
3-(4-hydroxyphenyl)-1-methoxy-1-methylurea reached levels above 5% of AR, reaching maximum levels of 
9.8% and 7.1% AR, respectively. 

Metobromuron is not classified as readily biodegradable. 

Degradation of metobromuron in natural aqueous systems was investigated in 2 aerobic, water/sediment 
systems, in the dark. Metobromuron dissipates from the water phase by degradation and adsorption to the 
sediment. For the water phase, DT50 values of 18 and 14 days were calculated using SFO kinetics for the 
river and pond system. SFO DT50 values for the total system were 33 days (river system) and 34 days (pond 
system). Since no organic volatiles were found in the ethylene glycol traps, it can be assumed that the 
disappearance times in the whole system represent true degradation. In both water and sediment 
compartments, 2 major metabolites (desmethoxy-metobromuron and 4-bromophenylurea) and several minor 
metabolites were formed. Desmethoxy-metobromuron reached maximum levels of 13% AR in the water 
phase and 23% AR in sediment on day 99. 4-Bromophenylurea peaked at 10% AR in water phase and at 
14% AR in sediment phase on day 134. In the whole system, desmethoxy-metobromuron represented up to 
a maximum mean amount of 36% AR and 4-bromophenylurea represented up to 24% AR. The amounts of 
metobromuron in sediment reached maximum values on day 14 with 29% and 28% AR for the river and 
pond sediment, respectively. The formation of carbon dioxide due to mineralisation was low (up to 11% AR), 
and a significant formation of non-extracted residues was observed (max. 53% AR). The majority of the non-
extractable radioactivity could be attributed to the insoluble humin fraction of the sediment. 

Air 

The vapour pressure of metobromuron is 1.4×10-4 Pa at 20°C indicating a potential for volatilisation and 
triggering evaluation of volatilisation from the soil surface. Volatilisation has been estimated with EVA3 
(exposure via air) model, developed by the German Federal Environment Agency2, and has been taken into 
account in estimating exposure of surface water and non-target terrestrial plants. 

The atmospheric half-life was calculated with Atkinson model. The DT50 of metobromuron in air based on 
OH-radical concentration of 1.5×106 is 9.3 hours (12-hour day). 

 
 

2Federal Office of Consumer Protection and Food Safety (DE), Authorisation procedure for plant protection products: 
Environment, BVL website. 

https://www.bvl.bund.de/EN/Tasks/04_Plant_protection_products/03_Applicants/04_AuthorisationProcedure/08_Environment/ppp_environment_node.html
https://www.bvl.bund.de/EN/Tasks/04_Plant_protection_products/03_Applicants/04_AuthorisationProcedure/08_Environment/ppp_environment_node.html
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Effects and associated risks to non-target species 

Terrestrial vertebrates 

Metobromuron has low toxicity to mammals (lowest LD50 2098 mg a.c./kg bw, Mus musculus), and moderate 
toxicity to birds (LD50 1429 mg ac/kg bw, Coturnix japonica). In reproductive toxicity tests, no effects were 
observed on the reproductive parameters of mammals at the highest dose tested (NOAEL 19 mg a.c./kg 
bw/d, Rattus norvegicus), while reduced egg production was observed in birds at doses as low as 
34 mg a.c./kg bw/d (NOEL 22 mg a.c./kg bw/d, Colinus virginianus). 

Risks to terrestrial vertebrates following dietary exposure to contaminated food items were assessed using a 
tiered approach. The EFSA (2009) crop group ‘bare soil’ was considered appropriate for the proposed use of 
Soleto 500 SC Herbicide. The relevant indicator species for the screening level assessment are a small 
granivorous mammal and a small granivorous bird. The screening level assessment assumes that the 
indicator species feed exclusively on oversprayed food items within the treatment area. Acceptable risks 
were concluded at the screening level, and no protection statements are therefore required for terrestrial 
vertebrates. 

Aquatic species 

Metobromuron has moderate toxicity to fish (lowest LC50 43 mg a.c./L, Oncorhynchus mykiss) and aquatic 
invertebrates (lowest EC50 44 mg a.c./L, Daphnia magna), and high toxicity to algae (lowest geomean ErC50 
0.56 mg a.c./L, Pseudokirchneriella subcapitata) and aquatic plants (lowest geomean ErC50 0.31 mg a.c./L, 
Lemna gibba). The formulation does not enhance toxicity to aquatic species. Based on the high toxicity of 
metobromuron to algae and aquatic plants, a protection statement is required on the label to identify the 
hazard (please refer to ‘Labelling requirements’). 

The major metabolite desmethoxy-metobromuron (maximum formation of 15% in soil, 13% in water) is 
approximately equivalent to the parent substance in toxicity to algae (ErC50 0.43 mg/L, Pseudokirchneriella 
subcapitata), and aquatic plants (ErC50 0.63 mg/L, Lemna gibba). The other metabolites relevant to the 
aquatic environment are considerably less toxic [4-bromophenylurea, desbromo-metobromuron, 1-(4-
hydroxyphenyl)-3-methylurea, 3-(4-hydroxyphenyl)-1-methoxy-1-methylurea]. Therefore, the risk assessment 
for the parent metobromuron is expected to also address the risks of its metabolites. 

Following long-term exposure to metobromuron, reduced wet weight of female fish was observed in a 
reproduction bioassay at 0.80 mg a.c./L and signs of fish toxicity were observed in a juvenile growth test at 
1.5 mg a.c./L (overall NOEC 0.50 mg a.c./L). Up to and including the highest test concentration of 
0.80 mg a.c./L, no endocrine effects were observed in a fish reproduction bioassay. No adverse effects were 
observed in aquatic invertebrates following chronic exposure at the highest test concentration (NOEC 
10 mg a.c./L). 
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Based on the aquatic RAL of 40 µg a.c./L3, spray drift risks were determined to be acceptable, provided 
buffer zones of 10 to 40 metres are observed, depending on the boom height. Risks of vapour deposition by 
itself were determined to be acceptable and are expected to result in a negligible increase in risk when buffer 
zones are observed for the mitigation of spray drift. 

Runoff risks to aquatic species were also determined to be acceptable when considering temporal and 
spatial characteristics, such as seasonal rainfall and slopes that are typical of potato growing regions in 
Australia. However, the product should not be applied when a runoff event can be expected soon after 
application (i.e. due to storms or irrigation). General runoff restraints are advised to mitigate this risk. 

Bees 

Technical metobromuron has low toxicity to adult bees via contact exposure (LD50 >85 μg a.c./bee, 2 species 
tested), or oral exposure (LD50 >100 μg a.c./bee, 2 species tested), and moderate toxicity to bee larvae (LD50 
22 μg a.c./bee, Apis mellifera). There appears to be enhanced oral toxicity in adult bees due to the SC 
formulation (LD50 51 μg a.c./bee, Apis mellifera), and therefore this value was used in the risk assessment as 
a conservative measure. 

Following 10 days of continuous dietary exposure of adult bees to metobromuron, increased cumulative 
mortality was observed at daily doses as low as 2.9 μg a.c./bee/d (NOEDD 1.1 μg a.c./bee/d, Apis mellifera). 
Following repeat dietary exposure of larvae, increased cumulative mortality was observed following a total 
dose of 12 μg ac/bee (NOEDD 6.2 μg a.c./bee, Apis mellifera). 

The acute and chronic risks to bees were assessed using a tiered approach. A screening level risk 
assessment assumes the worst-case scenario of a direct overspray of blooming plants frequented by bees in 
order to identify those substances and associated uses that do not pose a risk. Contact exposure was 
determined to be acceptable at the screening level; however, acceptable risks of oral exposure of adults and 
larvae could not be concluded. Therefore, a protection statement is advised to identify the hazard, and to not 
allow drift to flowering weeds or crops. Beekeepers must also be notified if there is potential for managed 
hives to be affected by the spray or spray drift. 

The soil application scenario assumed the pesticide is systemic, and concentrations in pollen and nectar are 
estimated based on its physical and chemical properties (log Kow 2.5; mean Koc 160 mL/g). In the case of 
metobromuron applied to soil at 2000 g a.c./ha, the predicted concentration in pollen and nectar of potato 
was 1.2 mg a.c./kg, based on these properties. It is noted that metobromuron showed negligible 
translocation to pollen and nectar in plants as it was not detected in the pollen or nectar of sunflower 
following pre-emergent application of 2000 g a.c./ha. The metabolite 4-bromophenylurea was detected but 
not measurable in pollen (i.e. <0.01 mg/kg) for the first 2 days of flowering. Regardless, acceptable risks to 
bees were concluded for the worst-case soil application scenario, assuming full translocation of 
metobromuron. Therefore, no further mitigation measures are required for the protection of bees. 

 
 

3 Aquatic RAL (regulatory acceptable level) is based on geomean ErC10 for Pseudokirchneriella subcapitata and an 
assessment factor of 1 
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Other non-target arthropods 

In Tier 1 toxicity tests, fresh-dried residues of a representative SC formulation of metobromuron on glass 
plates was toxic to the indicator species of predatory arthropods (LR50 50 g a.c./ha, Typhlodromus pyri) but 
not parasitic arthropods (LR50 >2000 g a.c./ha, Aphidius rhopalosiphi). 

In a Tier 2 toxicity test, fresh-dried residues on a natural substrate (vine leaf discs) were still toxic to the 
predatory mite (LR50 65 g a.c./ha, ER50 >64 g a.c./ha, Typhlodromus pyri); however, residues on field-treated 
vine plants did not produce adverse effects (ER50 >2000 g a.c./ha, Typhlodromus pyri). Similarly, no adverse 
effects of residues on natural soil were observed in spiders (ER50 >2000 g a.c./ha, Pardosa sp.), or rove 
beetles (ER50 >2000 g a.c./ha, Aleochara bilineata). 

Risks to beneficial arthropods were assessed using a tiered approach. A screening level risk assessment 
utilises Tier 1 toxicity data and assumes the non-target arthropods are exposed to fresh-dried residues within 
the treatment area immediately after application. A Tier 2 assessment considers higher tier data under 
progressively more natural conditions until acceptable risks can be concluded. For the proposed use of 
Soleto 500 SC Herbicide, acceptable risks could be concluded at the Tier 2 level of assessment. Therefore, 
use of the product is considered to be compatible with IPM programs utilising beneficial arthropods and no 
protection statements are required. 

Soil organisms 

Metobromuron has moderate toxicity to soil macro-organisms such as earthworms (LC50corr 234 mg a.c./kg 
dry soil, Eisenia fetida). Following long-term exposure, reduced reproduction was observed in soil mites and 
springtails at concentrations as low as 40 mg a.c./kg dry soil (NOEC 24 mg a.c./kg dry soil), while 
earthworms were unaffected at the highest test concentration (NOEC 120 mg a.c./kg dry soil). 

At the highest test concentration of 28 mg a.c./kg dry soil, metobromuron did not adversely affect soil 
processes, such as nitrogen transformation, after 84 days (a less than 25% effect compared to the control), 
while carbon mineralisation was unaffected within the standard 28-day window. 

Risks to soil organisms were assessed using a tiered approach. A screening level risk assessment assumes 
the worst-case scenario of a direct overspray of soil without interception in order to identify those substances 
and associated uses that do not pose a risk to soil organisms. Acceptable risks could be concluded at the 
screening level, and therefore protection statements are not required for soil organisms. 

Non-target terrestrial plants 

A representative SC formulation of metobromuron was toxic to 10 species of crop plants following both pre-
emergent exposure (ER50 values from 55 g a.c./ha in Allium cepa to 2335 g a.c./ha in Triticum aestivum), 
and post-emergent exposure (ER50 values from 70 g a.c./ha in Cucumis sativa to 634 g a.c./ha in Triticum 
aestivum). Based on a species sensitivity distribution of the data, median HR5 values were determined to be 
44 g a.c./ha (lower limit 11 to upper limit 99 g a.c./ha) for pre-emergent exposure, and 58 g a.c./ha (lower 
limit 22 to upper limit 102 g a.c./ha) for post-emergent exposure. Regulatory acceptable rates for non-target 
terrestrial plants were based upon the lower limits of the median HR5 values (and an assessment factor of 
1). 
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Spray drift risks were determined to be acceptable, provided buffer zones of 45 to 130 metres are observed, 
depending on the boom height. Risks of vapour deposition by itself were determined to be acceptable and 
are expected to result in a negligible increase in risk when buffer zones are observed for the mitigation of 
spray drift. 

Recommendations 

In considering the environmental safety of the proposed use of Soleto 500 SC Herbicide, the APVMA had 
regard to the toxicity of the active constituent and its residues, including metabolites and degradation 
products, in relation to relevant organisms and ecosystems. Based on the outcome of the risk assessment, 
the APVMA can be satisfied under s14 of the Agricultural and Veterinary Chemicals Code Act 1994 that the 
proposed use of the product meets the safety criteria with respect to s 5A(1)(c) when used according to label 
directions.
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Efficacy and safety assessment 

Proposed product use pattern 

The purpose of the application is to register Soleto 500 SC Herbicide, a suspension concentrate (SC) 
formulation that contains 500 g/L of metobromuron as the active constituent, for use as a pre-emergence 
herbicide for the control of broadleaf weeds and annual grasses in potatoes. Metobromuron acts via 
inhibition of photosynthesis at photosystem II and is classified for resistance purposes as Group 5 (urea 
herbicides). 

Efficacy and target crop/animal safety 

Belchim Crop Protection NV, the applicant, provided argument and 34 trials as evidence to support the 
efficacy and crop safety of Soleto 500 SC Herbicide as a selective weedkiller to control a range of weeds in 
potato crops when applied as a pre-emergent herbicide. 

Soleto 500 SC Herbicide was evaluated for efficacy and crop safety on a potato crop in 34 trials between 
2009–18 in Australia, New Zealand and Europe. 

The New Zealand trials comprised 7 to 14 treatments. These included a nil-herbicide treatment, 3 rates of 
Soleto 500 SC Herbicide (2, 3 and 4 L/ha) applied at last ridging, pre- and/or post-crop emergence, with 
other chemical products registered for use on potatoes including Sencor Herbicide (metribuzin), Bladex 
Herbicide (cyanazine) and combinations of Sencor, Bladex, Soleto 500 SC Herbicide, and other herbicides 
(Magister, Afalon) as optional additional treatments. 

The weed species in the NZ trials included amaranthus, cretan mallow, twin cress, black nightshade, Italian 
ryegrass, fathen, spurret, white clover, shepherd’s purse, wild carrot, chickweed, nettle, black thistle, 
wireweed, yarrow, oxalis, thornapple, willow weed, barnyard grass, hairy nightshade, cornbind, and fumitory. 

The Australian trials (conducted in Tasmania, Queensland, Western Australia and Victoria) included a nil 
herbicide treatment, up to 5 rates of product Soleto 500 SC Herbicide ranging from 1.0 to 8.0 L/ha, along 
with the commercial standards Sencor Herbicide, Gesagard Herbicide and Boxer Gold Herbicide 
(prosulfocarb + metolachlor). All of the herbicide treatments were applied post-sowing, pre-emergence. The 
weed species in the Australian trials included black nightshade, redroot amaranth, fumitory, lesser 
swinecress, wireweed, sowthistle, pigweed, annual ryegrass, stinkgrass, wild radish, capeweed, fathen, red 
clover, and Russian knapweed. 

Finally, the European trials comprised from one to 5 rates of Soleto 500 SC Herbicide ranging from 2.0 to 
4.0 L/ha or from 1.0 to 8.0 L/ha, usually with the commercial standards Sencor Herbicide, Centium Herbicide 
(clomazone), Challenge Herbicide (aclonifen), and sometimes various herbicide combinations, all applied 
post-sowing, pre-emergence. The weeds in the European trials were fathen, annual mercury, barnyard 
grass, sugarbeet, charlock, black nightshade, wireweed, groundsel, cleavers, red deadnettle, false 
chamomile, black bindweed, common orache, scentless mayweed, annual meadow-grass, chickweed, 
fumitory, fool’s parsley, field violet, green bristlegrass, ivy-leaf speedwell, cut-leaf crane’s-bill, smooth 
pigweed, perennial ryegrass, potato weed, shepherd’s purse, wild radish, and willow weed. 
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Each of the efficacy and crop safety trials were replicated and randomised, with visual observations or 
counts assessed on several occasions up to 115 days after application (DAA) to quantify herbicide efficacy 
and crop safety/phytotoxicity. On each plot, visual observations were rated according to a defined 0 to 10 
scale or by a percentage value relative to the untreated control (UTC), or best treatment. The individual sets 
of plot observations were statistically analysed by a one-way Analysis of Variance (Replicates, Treatments). 
The probability of each of the F values was shown, and LSD or Tukey procedures were used to calculate the 
values used to separate the means. Statistically significantly different means (P<0.05) were denoted by 
letters. 

Crop safety observations (discolouration, necrosis, biomass reductions) were made on the shoots and 
leaves of the potato crop. In Europe, one glasshouse experiment (seedling emergence tests) and 2 field 
trials were undertaken to determine the sensitivity of several plantback (rotation) crops to Soleto 500 SC 
Herbicide, and the impact of tillage on this sensitivity. 

Efficacy 

The efficacy results depended on the geographical region, the statistical methods employed, and the weed 
species. 

In New Zealand trials of Soleto 500 SC Herbicide applied at the recommended pre-emergence timing and at 
least 3.0 L/ha, clear responses to Soleto 500 SC Herbicide were evident for the control of amaranth, mallow, 
twin cress, black nightshade, Italian ryegrass, fathen, spurrey, clover, shepherd’s purse, wild carrot, 
chickweed mallow, nettle, black thistle, wireweed and yarrow in trials ES1, ES2, and ES3. 

However, in trials ES4, ES5 and ES6, low weed densities, variability from plot to plot, the inadequacies of 
sampling and/or experimental design (the one-way AOV is not precise) meant that many of the differences 
between the UTC treatment and the herbicide treatments were neither significant nor definitive. 

The Australian results also were adversely impacted by inconclusive results in several weeds (black 
nightshade, redroot amaranth, fumitory, wireweed, annual ryegrass, capeweed, wild radish in ES7, ES8 and 
ES9, along with fathen and Russian knapweed in ES11) particularly at low rates of Soleto 500 SC Herbicide. 

With the exception of red clover in ES11, the industry standards Gesagard and Sencor Herbicides appeared 
to give better weed control than did the recommended rates of Soleto 500 SC Herbicide, which performed 
well only at the 8.0 L/ha double rate. However, all of the herbicides produced responses that were 
reasonably rapid and sustained. 

European efficacy results did define the good-to-excellent potential weed control levels available from the 
recommended rates (3 to 4 L/ha) of Soleto 500 SC Herbicide. The results aligned with the list of weeds 
provided in the Directions for Use according to their recommended control by 3.0 and 4.0 L/ha rates, or 
suppression by the 4.0 L/ha rate in the case of weeds such as capeweed, fumitory, lesser swinecress, 
pigweed, wild radish annual ryegrass and stinkgrass. These weeds are all common in Australian crop 
rotations and are a potential nuisance in summer crops such as potatoes. 

While the rates of emergence of potato shoots are likely to be faster in the Australian spring-summer than in 
Europe, and the populations of resistant weeds may differ between continents, the levels of control and the 
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comparable efficacy of Soleto 500 SC Herbicide with Gesagard and Sencorex Herbicides in Europe, add 
weight to the evidence for the registration of Soleto 500 SC Herbicide for potato crops in Australia. 

Crop safety 

The results in terms of crop safety were unequivocal. While there were a few instances of slight, transient 
discolouration or stunting soon after emergence, in none of the 34 trials conducted with potato were there 
any instances of damage harmful to potato establishment or growth. Furthermore, no noticeable mixing or 
spraying difficulties occurred with any herbicide or pesticide product mixed with Soleto 500 SC Herbicide. A 
well-designed and comprehensive set of glasshouse (seedling emergence) and field experiments were 
undertaken in Europe to evaluate the sensitivity of potential plantback crops; these sensitivities help define 
appropriate plantback recommendations for Australian conditions. 

Recommendations 

Soleto 500 SC Herbicide applied at the proposed recommended label rate, was determined to be efficacious 
for the control of target grass and broadleaf weeds and safe for potato crops. 

Trial data confirmed efficacy and crop safety on potato crops and equal control of weeds to industry 
standards, therefore, the registration of Soleto 500 SC Herbicide is supported.
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Spray drift assessment 

Regulatory Acceptable Levels (RALs) were established for each risk area in order to calculate the 
appropriate spray drift buffer zones for Soleto 500 SC Herbicide, using in the APVMA Spray Drift 
Assessment Tool (SDRAT). 

Residues 

For metobromuron, the target tissue for compliance is the liver. The total residues of ((4-bromophenyl)urea) 
and ((4-bromo-2-hydroxyphenyl)urea) expressed as metobromuron equivalent as per the residues definition 
were estimated to be 0.063 mg/kg following feeding at 2 ppm in the feed. The MRLs for metobromuron for 
animal commodities have not been established in international markets and therefore, for residues of 
metobromuron to be at or below the LOQ (*0.02 mg/kg), the regulatory acceptable level (RAL) is estimated 
to be 0.63 ppm. 

Human health 

Risks to bystanders from spraying activities were based on potential risks to children (as the most sensitive 
sub-population). Using a NOAEL of 40 mg/kg bw/day, a RAL of 1090 g/ha was established for calculating 
bystanders buffer zones in the SDRAT. Based on these calculations, no buffer zone is required for 
bystanders when Soleto is applied by ground boom or vertical sprayers. 

Environment 

Technical metobromuron has low toxicity to adult bees via contact exposure (LD50 >85 μg a.c./bee), or oral 
exposure (LD50 >100 μg a.c./bee), and moderate toxicity to bee larvae (LD50 22 μg a.c./bee). There 
appears to be enhanced oral toxicity in adult bees due to the SC formulation (LD50 51 μg a.c./bee), and 
therefore this value was used in the risk assessment as a conservative measure. Spray drift risks to bees are 
considered to be acceptable and no buffer zones for pollinators are required. 

Based on the aquatic RAL of 40 µg a.c./L (geomean ErC10 for Pseudokirchneriella subcapitata and an 
assessment factor of 1), spray drift risks were determined to be acceptable, provided buffer zones of 10 to 
40 metres are observed, depending on the boom height. 

Based on a species sensitivity distribution of the data, median HR5 values were determined to be 
44 g a.c./ha (lower limit 11 to upper limit 99 g a.c./ha) for pre-emergent exposure, and 58 g a.c./ha (lower 
limit 22 to upper limit 102 g a.c./ha) for post-emergent exposure. Regulatory acceptable rates for non-target 
terrestrial plants were based upon the lower limits of the median HR5 values (and an assessment factor of 
1). Spray drift risks were determined to be acceptable, provided buffer zones of 45 to 130 metres are 
observed, depending on the boom height. 
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Table 7: Summary of RALs for Soleto (500 g/L metobromuron) 

Sensitive area 
Regulatory Acceptable Level 

Level of active Units 

Natural aquatic 40 μg/L  

Vegetation 11 μg/L 

Pollinator 14167 g/ha 

Bystander 1090 g/ha 

Livestock 0.63 ppm 

Buffer zones calculated by the SDRAT, using the above RALs, were incorporated into the Soleto 500 SC 
Herbicide label spray drift instructions (see Labelling Requirements).
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Labelling requirements 

Label Name: 

Soleto 500 SC Herbicide 

Signal Headings: 

READ SAFETY DIRECTIONS BEFORE OPENING OR USING 

Constituent Statements: 

ACTIVE CONSTITUENT: 500 g/L METOBROMURON 

Mode of Action: 

GROUP 5 HERBICIDE 

Statement of Claims: 

Pre-emergence herbicide for the control of annual broad-leaved weeds and annual grasses in potatoes 

Net Contents: 

1 L – 1000 L 

Restraints: 

DO NOT apply by aircraft. 

DO NOT apply if heavy rains or storms are forecast within 3 days. 

DO NOT irrigate to the point of field runoff for at least 3 days after application. 

DO NOT overlap spray swaths. 

Spray Drift Restraints: 

Specific definitions for terms used in this section of the label can be found at apvma.gov.au/spraydrift. 

DO NOT allow bystanders to come into contact with the spray cloud. 

DO NOT apply in a manner that may cause an unacceptable impact to native vegetation, agricultural crops, 
landscaped gardens and aquaculture production, or cause contamination of plant or livestock commodities, 
outside the application site from spray drift. The buffer zones in the relevant buffer zone table/s below provide 
guidance but may not be sufficient in all situations. Wherever possible, correctly use application equipment 
designed to reduce spray drift and apply when the wind direction is away from these sensitive areas. 

DO NOT apply unless the wind speed is between 3 and 20 kilometres per hour at the application site during the 
time of application. 

DO NOT apply if there are hazardous surface temperature inversion conditions present at the application site 
during the time of application. Surface temperature inversion conditions exist most evenings one to 2 hours before 
sunset and persist until one to 2 hours after sunrise. 
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DO NOT apply by a boom sprayer unless the following requirements are met: 

• Spray droplets are not smaller than a MEDIUM spray droplet size category 

• Minimum distances between the application site and downwind sensitive areas are observed (see ‘Mandatory 
buffer zones’ section of the following table titled ‘Buffer zones for boom sprayers’).
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Buffer zones for boom sprayers: 

Mandatory downwind buffer zones 

Application 
Boom height 
above the 

rate target 
canopy 

Bystander 
Natural 
aquatic 

Pollinator Vegetation Livestock 
areas areas areas areas 

areas 

Up to 

0.5 m 
lower 

or 
0 meters 10 meters 0 meters 45 meters 275 metres 

maximum 
label rate 1.0 m 

lower 
or 

0 meters 40 meters 0 meters 130 meters 375 meters 

Directions for Use: 
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Withholding Periods: 

WITHHOLDING PERIOD: 

NOT REQUIRED WHEN USED AS DIRECTED. 

General Instructions: 

Soleto 500 SC Herbicide is a pre-emergence herbicide for the control of annual broadleaved weeds and annual 
grasses in potatoes. Soleto 500 SC is mainly absorbed by the roots and transported acropetally within the plant 
after uptake. Soleto 500 SC acts by inhibiting photosynthesis in susceptible weeds. 

Some transient crop discolouration may occur under certain climatic conditions where heavy rainfall follows 
application. This transient crop effect is rapidly outgrown and has no effect on crop yield. 

SOIL TYPE 

Soleto 500 SC is recommended for use on all soil types. Optimum efficacy is achieved when applied to moist soil. 
The efficacy of Soleto 500 SC may be reduced when applied on soils with a high organic matter content (>10%). 
Reduced levels of weed control may occur if application is made to dry cloddy seedbeds or if a prolonged dry 
period follows application. 

WATER VOLUME AND SPRAY QUALITY 

Apply in 200 – 600 L of water per ha using a MEDIUM spray droplet size category. 

MIXING AND APPLICATION 

Before using Soleto 500 SC, ensure the spray equipment is clean. Shake the container well before use. 

Half fill the spray tank with clean water and commence agitation. 

Add the required amount of product to the spray tank and complete filling, maintaining agitation until spraying is 
completed. 

On emptying the product container, rinse container thoroughly by using an integrated pressure rinsing device or 
manually rinsing 3 times when empty. Add washings to sprayer at time of filling and dispose of container safely. 

On preparation of spray solution, use as soon as practically possible. 

Never prepare more spray solution than required. 

SPRAY TANK CLEAN OUT 

All application equipment and contaminated clothing should be thoroughly washed/ rinsed with clean water 3 
times. After each step of washing drain the sprayer, spray out completely. Ensure that all liquid is removed from 
the sprayer tank, pump and hoses. Remove nozzles, open tank and drain pump to allow free access of air to all 
parts of the system. Care should be taken not to rinse contaminated washings from application equipment into 
wastewater channels. Contaminated cleaning liquids should be disposed of safely according to local regulations. 
Operators should read the sprayer manufacturer’s instructions before beginning to wash out sprayers. 

RE-CROPPING INTERVALS 

A re-cropping interval after application of 120 days should be observed for root and leafy vegetable crops and 180 
days for all other crops (including cereals) after application. Potatoes can be re-planted after minimal cultivation. 
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Resistance Warning: 

RESISTANT WEEDS WARNING 

GROUP 5 HERBICIDE 

Soleto 500 SC Herbicide is a member of the ureas group of herbicides. The product has the inhibitor of 
photosynthetic electron transfer at photosystem II (PS II inhibitors) mode of action. For weed resistance 
management Soleto 500 SC is a Group 5 herbicide. Some naturally occurring weed biotypes resistant to Soleto 
500 SC and other Group 5 herbicides may exist through normal genetic variability in any weed population. The 
resistant individuals can eventually dominate the weed population if these herbicides are used repeatedly. These 
resistant weeds will not be controlled by Soleto 500 SC or other Group 5 herbicides. Since the occurrence of 
resistant weeds is difficult to detect prior to use, Belchim Crop Protection N.V. and Grochem Australia accept no 
liability for any losses that may result from the failure of Soleto 500 SC to control resistant weeds. 

Protections: 

PROTECTION OF CROPS, NATIVE AND OTHER NON-TARGET PLANTS 

DO NOT apply under weather conditions, or from spraying equipment, that may cause spray to drift onto nearby 
susceptible plants, crops, cropping lands or pastures. 

DO NOT apply or drain or flush equipment on or near native or non-target trees or other plants or on areas where 
their roots may extend or in locations where the chemical may be washed or moved into contact with their roots. 

PROTECTION OF WILDLIFE, FISH, CRUSTACEANS AND ENVIRONMENT 

Very toxic to aquatic life. DO NOT contaminate wetlands or watercourses with this product or used containers. 

PROTECTION OF HONEY BEES AND OTHER INSECT POLLINATORS 

Harmful to bees, including bee brood. DO NOT overspray or allow spray drift to flowering weeds or flowering crops 
in the vicinity of the treatment area. Before spraying, notify beekeepers to move hives to a safe location with an 
untreated source of nectar and pollen, if there is potential for managed hives to be affected by the spray or spray 
drift. 

Storage and Disposal: 

Keep out of reach of children. Store in the closed, original container in a cool, well-ventilated area. Do not store for 
prolonged periods in direct sunlight. 

Triple rinse containers before disposal. Add rinsings to spray tank. Do not dispose of undiluted chemicals on site. If 
recycling, replace cap and return clean containers to recycler or designated collection point. 

If not recycling, break, crush, or puncture and deliver empty packaging to an approved waste management facility. 
If an approved waste management facility is not available, bury the empty packaging 500 mm below the surface in 
a disposal pit specifically marked and set up for this purpose, clear of waterways, desirable vegetation and tree 
roots, in compliance with relevant local, state or territory government regulations. Do not burn empty containers or 
product. 

Safety Directions: 

May irritate the eyes. Avoid contact with eyes. Wash hands after use. 
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First Aid Instructions: 

First aid is not generally required. If in doubt, contact a Poisons Information Centre (e.g. phone Australia 13 11 26; 
New Zealand 0800 764 766) or a doctor.
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Acronyms and abbreviations 

Shortened term Full term 

a.c. Active constituent 

ADI Acceptable daily intake (for humans) 

a.i. Active ingredient 

ARfD Acute reference dose 

BBA Biologische Bundesanalstalt fur Land – und forstwirschaft 

bw Bodyweight 

d Day 

DAT Days after treatment 

DT50 Time taken for 50% of the concentration to dissipate 

EA Environment Australia 

EC50 Concentration at which 50% of the test population are immobilised 

ErC50 Concentration at which the rate of growth of 50% of the test population is impacted 

EI Export interval 

EGI Export grazing interval 

ESI Export slaughter interval 

g Gram 

h Hour 

ha Hectare 

HPLC High pressure liquid chromatography or high-performance liquid chromatography 

id Intradermal 

im Intramuscular 

ip Intraperitoneal 

IPM Integrated pest management 

in vitro Outside the living body and in an artificial environment 

in vivo Inside the living body of a plant or animal 
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Shortened term Full term 

kg Kilogram 

KOC Organic carbon partitioning coefficient 

L Litre 

LC50 Concentration that kills 50% of the test population of organisms 

LD50 Dosage of chemical that kills 50% of the test population of organisms 

LOD Limit of Detection – level at which residues can be detected 

LOAEL Lowest observed adverse effect level 

LOEC/LOEL Lowest observed effect concentration/level 

Log KOW Log to base 10 of octanol water partitioning co-efficient, synonym POW 

LOQ Limit of quantitation – level at which residues can be quantified 

mg Milligram 

mL Millilitre 

MRL Maximum residue limit 

NEDI National estimated daily intake 

NESTI National estimated short-term intake 

ng Nanogram 

NOAEL No observed adverse effect level 

NOEC/NOEL No observable effect concentration/level 

NOEDD No observed effect dietary dose 

OC Organic carbon 

OM  Organic matter 

po Oral 

PPE Personal protective equipment 

ppm Parts per million 

RAL Regulatory acceptable level 

s Second 

sc Subcutaneous 
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Shortened term Full term 

SC Suspension concentrate 

SUSMP Standard for the Uniform Scheduling of Medicines and Poisons 

TGA Therapeutic Goods Administration 

µg Microgram 

WHP Withholding period 
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Glossary 

Term Description 

Active constituent The substance that is primarily responsible for the effect produced by a chemical product 

Acute Having rapid onset and of short duration 

Carcinogenicity The ability to cause cancer 

Chronic Of long duration 

Desorption Removal of a material from or through a surface 

Efficacy Production of the desired effect 

Formulation A combination of both active and inactive constituents to form the end use product 

Genotoxicity The ability to damage genetic material 

Metabolism The chemical processes that maintain living organisms 

Photodegradation Breakdown of chemicals due to the action of light 

Photolysis Breakdown of chemicals due to the action of light 

Subcutaneous Under the skin 

Toxicology The study of the nature and effects of poisons 
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