
 

 

Public Release Summary 
on the evaluation of the approved active constituent flazasulfuron in the product 

Katana 250 WG Herbicide 

APVMA product number 90560 

November 2022



© Australian Pesticides and Veterinary Medicines Authority 2022 

ISSN 1443-1335 (electronic) 

Ownership of intellectual property rights in this publication 

Unless otherwise noted, copyright (and any other intellectual property rights, if any) in this publication is owned by the Australian 
Pesticides and Veterinary Medicines Authority (APVMA). 

Creative Commons licence 

With the exception of the Coat of Arms and other elements specifically identified, this publication is licensed under a Creative Commons 
Attribution 4.0 Licence. This is a standard form agreement that allows you to copy, distribute, transmit and adapt this publication 
provided that you attribute the work. 

 

A summary of the licence terms and full licence terms are available from Creative Commons. 

The APVMA’s preference is that you attribute this publication (and any approved material sourced from it) using the following wording: 

Source: Licensed from the Australian Pesticides and Veterinary Medicines Authority (APVMA) under a Creative Commons Attribution 
4.0 Australia Licence.  

In referencing this document the Australian Pesticides and Veterinary Medicines Authority should be cited as the author, publisher and 
copyright owner. 

Cover image: iStockphoto (www.istockphoto.com) 

iStockphoto images are not covered by this Creative Commons licence. 

Use of the Coat of Arms 

The terms under which the Coat of Arms can be used are set out on the Department of the Prime Minister and Cabinet website. 

Disclaimer 

The material in or linking from this report may contain the views or recommendations of third parties. Third party material does not 
necessarily reflect the views of the APVMA, or indicate a commitment to a particular course of action. There may be links in this 
document that will transfer you to external websites. The APVMA does not have responsibility for these websites, nor does linking to or 
from this document constitute any form of endorsement. The APVMA is not responsible for any errors, omissions or matters of 
interpretation in any third-party information contained within this document. 

Comments and enquiries regarding copyright: 

Assistant Director, Communications 
Australian Pesticides and Veterinary Medicines Authority 
GPO Box 3262 
Sydney NSW 2001 Australia 

Telephone: +61 2 6770 2300 

Email: communications@apvma.gov.au. 

This publication is available from the APVMA website.

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/legalcode
http://www.dpmc.gov.au/pmc/publication/commonwealth-coat-arms-information-and-guidelines
mailto:communications@apvma.gov.au
http://www.apvma.gov.au/


 Contents iii 

Contents 

Preface 1 
About this document 1 
Making a submission 1 
Further information 2 

Introduction 3 
Applicant 3 
Purpose of application 3 
Proposed claims and use pattern 3 
Mode of action 3 
Overseas registration 3 

Chemistry and manufacture 4 
Active constituent 4 
Formulated product 5 
Recommendations 6 

Toxicological assessment 7 
Evaluation of toxicology 7 
Health-based guidance values and poisons scheduling 10 
Recommendations 10 

Residues assessment 11 
Metabolism 11 
Analytical methods and storage stability 13 
Residue definition 14 
Residues in food and animal feeds 14 
Crop rotation 17 
Residues in animal commodities 17 
Spray drift 18 
Dietary risk assessment 19 

Assessment of overseas trade aspects of residues in food 21 
Commodities exported and main destinations 21 
Overseas registrations and approved label instructions 22 
Comparison of Australian MRLs with Codex and overseas MRLs 22 
Potential risk to trade 23 
Animal commodities 23 



iv Public Release Summary on flazasulfuron in the product Katana 250 WG Herbicide  

Work health and safety assessment 25 
Health hazards 25 
Occupational exposure and risk 25 
Public exposure and risk 26 
Recommendations 26 

Environmental assessment 28 
Fate and behaviour in the environment 28 
Effects and associated risks to non-target species 29 
Recommendations 31 

Efficacy and safety assessment 32 
Proposed product use pattern 32 
Efficacy and target crop/animal safety 32 
Recommendations 33 

Spray drift assessment 35 

Labelling requirements 36 

Acronyms and abbreviations 48 

List of tables 
Table 1: Nomenclature and structural formula of flazasulfuron 4 
Table 2: Key physicochemical properties of flazasulfuron 5 
Table 3: Key aspects of the formulation of Katana 250 WG Herbicide 6 
Table 4: Physicochemical properties of Katana 250 WG Herbicide 6 
Table 5: Amendments to the APVMA MRL Standard 19 
Table 6: Proposed Australian and current international MRLs for flazasulfuron 22 
Table 7: Summary of RALs for Katana 250 WG Herbicide 35 

List of figures 
Figure 1: The metabolism pathway for flazasulfuron (SL-160) in grapes 12 



 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 section 13 of the Agvet Code, the APVMA invites any person to submit a relevant written 
submission as to whether the application for registration of Katana 250 WG 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 28 November 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
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 Katana 250 WG Herbicide containing the approved active constituent 
flazasulfuron (APVMA number 65347). 

Applicant 

Ishihara Sangyo Kaisha, Ltd. 

Purpose of application 

Ishihara Sangyo Kaisha, Ltd has applied to the APVMA for registration of the new product Katana 250 WG 
Herbicide containing 250 g/L of the approved active constituent flazasulfuron, as a water dispersible granule 
formulation. 

This publication provides a summary of the data reviewed and an outline of the regulatory considerations for 
the proposed registration of the product Katana 250 WG Herbicide. The active constituent flazasulfuron was 
approved in November 2012 under the approval number 65347; however, no existing use patterns are 
approved for the active, nor has use in food-producing crops previously been considered. 

Proposed claims and use pattern 

The proposed product Katana 250 WG Herbicide is a 250 g/kg flazasulfuron water dispersible granule 
product for pre- and post-emergent control of various broad leaf and grass weeds in vineyards, olive groves, 
citrus orchards, and under electric power transmission lines and towers in stock exclusion zones on public 
land.  The product is to be applied mechanically by boom sprayer at a rate of 150 to 200 g/ha (37.5 to 
50 g a.c./ha) in all proposed use situations. 

Mode of action 

The active ingredient, flazasulfuron, inhibits acetolactate synthase (ALS), an enzyme which produces 
precursors for the synthesis of the branched chain amino acids, leucine, isoleucine, and valine in the treated 
weed. The Herbicide Resistance Action Committee (HRAC) has categorised flazasulfuron as a sulphonyl 
urea in group 2 for the purposes of herbicide resistance management. 

Overseas registration 

The active constituent is currently registered as a 250 g/kg water dispersible granule in Europe, the 
Americas and Asia.

http://portal/Client/Sites/Site/4472
http://portal/Client/Sites/Site/4472
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Chemistry and manufacture 

Active constituent 

The active constituent flazasulfuron is manufactured overseas. It was approved as a new active constituent 
in 2012 (approval number 65347), although no product was registered at the time. Details of the chemical 
name, structure, and physicochemical properties of flazasulfuron are listed below (Tables 1 to 2). 

Flazasulfuron is a white powder with no notable odour at room temperature, and is of very low volatility, 
melting at 181.5°C. It is slightly soluble in water at neutral pH and in toluene; essentially insoluble in hexane; 
and moderately soluble in polar organic solvents (ethyl acetate, dichloromethane, acetonitrile, and acetone). 
It has good safety properties, not being oxidising, reducing, flammable, or explosive on impact. Technical 
flazasulfuron is expected to remain stable for at least two years storage under normal conditions and is not 
expected to be adversely affected by the presence of metals or metal ions. 

Table 1: Nomenclature and structural formula of flazasulfuron 

Common name (ISO): Flazasulfuron 

IUPAC name: 1-(4,6-dimethoxypyrimidin-2-yl)-3-(3-trifluoromethyl-2-pyridylsulphonyl)urea 

CAS registry number: 104040-78-0 

Molecular formula: C13H12F3N5O5S 

Molecular weight: 407.3 gmol-1 

Structural formula: 
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Table 2: Key physicochemical properties of flazasulfuron 

Appearance and odour: White powder with no characteristic odour (PAI) 

Melting point: 181.5°C (PAI) 

Bulk density 0.66 g/cm3 (20°C) 

Solubility in water (25 °C): pH 5: 0.027 g/L 

pH 7 – distilled water: 2.1 g/L 

pH 9 – could not be determined, hydrolysed at this pH 

Organic solvent solubility (25 °C): Acetone: 22.7 g/L 

Acetonitrile: 8.7 g/L 

Dichloromethane: 22.1 g/L 

n-octanol: 0.2 g/L 

Methanol: 4.2 g/L 

Ethyl acetate: 6.9 g/L 

n-hexane: 0.5 mg/L 

Toluene: 0.56 g/L 

Dissociation constant (PKa): 4.37 (20°C, in 20% ethanol) 

Octanol/water partition 
coefficient (Log Kow): 

pH 5: 1.3 

Vapour pressure: <1.33×10-5 Pa (25, 35, and 45°C) 

Hydrolysis (22 °C): pH 4: DT50=17.4 hours 

pH 7: DT50=16.6 days 

pH 9: DT50=13.1 days 

Aqueous photolysis (22 °C): pH 7: DT50=8.5 days 

Stability: Stable on storage in HDPE for one year at 25°C and 3 months at 50°C (PAI, 
98.3%) 

Stable on storage with iron, iron (III) salts, aluminium, and Al (III) salts for 2 
weeks at 54°C (TGAI, 96.7%) 

Safety properties: Not oxidising, reducing, flammable or impact explosive 

PAI= pure active ingredient, TGAI= technical grade active ingredient 

Formulated product 

Katana 250 WG Herbicide will be manufactured overseas. Tables 3 and 4 outline some key aspects of the 
formulation and physicochemical properties of the product. 
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Katana 250 WG Herbicide is a granular formulation that readily wets and disperses on addition to water, 
forming a stable, mildly acidic suspension. The product has excellent safety properties and was shown to be 
stable in the proposed commercial packaging in both real time and accelerated studies. 

Table 3: Key aspects of the formulation of Katana 250 WG Herbicide 

Distinguishing name: Katana 250 WG Herbicide 

Formulation type: Water dispersible granule (WG) 

Active constituent 
concentration: 

250 g/kg flazasulfuron 

Proposed packaging: 1 to 20 kg HDPE containers with screw caps 

Table 4: Physicochemical properties of Katana 250 WG Herbicide 

Physical form: Light brown granules with a cinnamon-like odour 

Particle size 97.2% >710 µm 

PH: 5.06 (1% w/v dilution at 25°C) 

Density (tapped): 0.79 g/cm3 

Dust content (MT 171): 0.14 g/kg, maximum 1% <50 µm 

Wettability (MT 53.3): Complete wetting in <60 seconds 

Dispersibility (MT 174): 60 to 105% 

Suspensibility (MT 168): 60 to 105% 

Persistent foam (MT 47.2): Maximum 60 mL after 1 minute 

Safety properties: Not flammable, auto-flammable, corrosive, oxidising or explosive 

Storage stability: Stable for at least two years under normal conditions 

Recommendations 

The APVMA Chemistry section has evaluated the chemistry of flazasulfuron and associated product 
Katana 250 WG 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 technical active constituent and formulated product are both expected to remain stable 
for at least two years when stored under normal conditions. 

Based on a review of the chemistry and manufacturing details, the registration of Katana 250 WG Herbicide, 
containing the approved active constituent flazasulfuron, is supported from a chemistry perspective.
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Toxicological assessment 

The applicant submitted a complete data package, which was sufficient to assess the toxicity of 
flazasulfuron. 

Evaluation of toxicology 

Chemical class 

Flazasulfuron is a member of the pyrimidinyl sulfonylurea class of herbicides. 

Pharmacokinetics 

In rats, over 90% of the test substance was absorbed from the gastrointestinal (GI) tract within 24 hours of 
oral dosing. Once absorbed, flazasulfuron was distributed in blood, liver, kidney, lung and spleen. Peak 
concentrations of flazasulfuron in blood occurred within 30 minutes of a single oral dose of 2 mg/kg bw and 
4 hours after a dose of 50 mg/kg bw. 

Metabolism data were unavailable for standard laboratory species. In goats, metabolism was extensive, with 
glucuronic acid conjugation, oxidation, rearrangements, and sulfonylurea bridge cleavage occurring. Putative 
metabolites found in tissues were 4-hydroxy-6-methoxy-2(3-trifluoromethyl-2-pyridylamino) pyrimidine 
(HTPP), 1-(4,6-dimethoxypyrimidin-2-yl)-1-(3-trifluoromethyl-2-pyridyl) urea (DTPU) and 4,6-dimethoxy-2-(3-
trifluoromethyl-2-pyridylamino) pyrimidine (DTPP). HTPP was the major identified metabolite in the liver. 
DTPU, DTPP and parent compound were identified in the kidney. In urine, DTPU, DTPP and HTPP were 
reported, together with glucuronide and O-glucuronide conjugates. 

In rats, 70 to 90% of the dose was eliminated in urine, 8 to 24% in faeces, and 10 to 17% in bile. Elimination 
from blood was biphasic, with an initial rapid phase followed by a slower phase, likely due to enterohepatic 
recirculation. Excretion was essentially complete 7 days after a single oral dose of 2 mg/kg bw. 

Acute toxicity (active constituent) 

Flazasulfuron has a low acute oral, dermal, and inhalational toxicity; slight eye irritation potential; but is 
neither a skin irritant nor a skin sensitiser. 

Acute toxicity (product) 

Katana 250 WG Herbicide has low acute oral, dermal and inhalational toxicity; slight eye irritation potential; 
but is neither a skin irritant nor a skin sensitiser. 

Repeat-dose toxicity 

Repeat dose studies in dogs, mice, rats, and rabbits have shown that the toxic effects of technical grade 
flazasulfuron pertain mainly to decreased bodyweight gain, food consumption, food use efficiency, and 
increased incidence of haemolytic anaemia, and altered kidney and liver histopathology. 
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In a short-term (21-day) dermal toxicity study, rabbits did not produce treatment-related effects at the limit 
dose of 1,000 mg/kg bw/day. 

In a 28-day dietary dose-ranging study in rats, the NOAEL was 1000 ppm (72.2/88.0 mg/kg bw/day for 
males/females), based on non-haemolytic anaemia and increased absolute and relative liver weight in both 
sexes at 5000 ppm. 

In a 13-week dietary study in rats, treatment-related findings were limited to decreased body weight gain 
(females), decreases in haemoglobin and/or haematocrit, and macroscopic and microscopic changes in the 
kidney, in both sexes at 5000 ppm. The NOAEL was 1000 ppm (57.1/61.5 mg/kg bw/day for males/females, 
respectively). 

In a sub-chronic dietary toxicity study in beagle dogs (90-day (capsule)), changes in haematological 
parameters were confined to high dose animals and included decreased haematocrit, haemoglobin, 
erythrocytes and lymphocytes and changes in serum clinical chemistry including decreased albumin, 
increased total globulin and cholesterol. At necropsy, a treatment-related increase in kidney weight was seen 
in males. Histopathological observations included hepatic (males) and splenic hypertrophy (both sexes) in 
high-dose animals with hemosiderin deposition in the liver (both sexes) and spleen (males) at and above 
10 mg/kg bw/day. The NOAEL was 2 mg/kg bw/day based on hemosiderin deposition in the liver at 
10 mg/kg bw/day in males. 

Chronic toxicity and carcinogenicity 

No evidence of carcinogenicity was observed in mice or rats. 

In a 1-year oral (capsule) study in beagle dogs, the NOAEL was 2 mg/kg bw/day based on bile duct 
proliferation, inflammatory cell infiltration, and increased serum aspartate aminotransferase (AST) and 
alkaline phosphatase (ALP) at 10 mg/kg bw/day. 

In an 18-month dietary study in mice, the NOAEL was 500 ppm (61/77 mg/kg bw/day in males and females 
respectively), based on increased liver weight, hepatocellular hypertrophy and pigmentation and increased 
serum eosinophil counts at 3500 ppm. 

In a 2-year dietary study in rats, the NOAEL in males was 40 ppm (1.3 mg/kg bw/day) and 400 ppm 
(13.26 mg/kg bw/day) in females, based on renal toxicity at 400 ppm (16.4 mg/kg bw/day) and 4000 ppm 
(173 mg/kg bw/day) in males and females, respectively. 

Reproductive and developmental toxicity 

Flazasulfuron was not a reproductive and/or developmental toxicant in rats or rabbits. 

In a 2-generation reproduction study in rats, the parental NOAEL was 200 ppm in both sexes, 
(12.1/13.5 mg/kg bw/day in males/females), based on death in one F1 female and kidney toxicity in F0 and 
F1 males and females at 2000 ppm (139/158 mg/kg bw/day in males/females). The NOAEL for reproductive 
toxicity was 2000 ppm, based on decreased body weight gain in F1 and F2 pups during lactation at 10,000 
ppm (623 mg/kg bw/day). 
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In a developmental toxicity study (oral gavage) in rats, the NOAEL for maternal toxicity was 
100 mg/kg bw/day based on decreased food consumption and bodyweight gain at 300 mg/kg bw/day. The 
NOAEL for developmental toxicity was 300 mg/kg bw/day based on decreased foetal bodyweight and an 
increase in foetal malformations at 1000 mg/kg bw/day. Foetal effects were considered a secondary non-
specific consequence of marked maternal toxicity, as indicated by decreased (up to 36%) body weight gain 
in dams seen over the dosing period. 

In a developmental toxicity study in rabbits, the NOAEL for maternal toxicity was 150 mg/kg bw/day based 
on decreased food consumption and bodyweight loss and increased incidence of abortions at 
450 mg/kg bw/day. The NOAEL for developmental toxicity was also 150 mg/kg bw/day, based on a decrease 
in live foetuses and mean litter size, and a single instance of agenesis of the pulmonary artery at 
450 mg/kg bw/day. The observed foetal findings at 450 mg/kg bw/day were considered a secondary non-
specific consequence of the marked maternal toxicity. 

Genotoxicity 

Flazasulfuron was negative in in vitro and in vivo mutagenicity and/or genotoxicity studies indicating 
flazasulfuron is not genotoxic. 

Neurotoxicity 

There were no data available to assess the neurotoxicity of flazasulfuron, although no evidence of such was 
seen in submitted studies. A 2016 US EPA report also concluded that the sub-chronic and chronic data in 
the flazasulfuron database did not show any adverse effects that could be considered indicative of 
neurotoxicity.1 

Toxicity of metabolites and/or impurities 

Acute oral toxicity (mice) and in vitro genotoxicity studies were available for four impurities (i.e., DTPU, 
DTPP, ADMP, and TPSA) in the proposed source of flazasulfuron TGAC in Katana 250 WG Herbicide. 
Although, the in vitro mutagenicity studies were negative (with and without metabolic activation), ADMP, 
TPSA, and DTPU were more acutely toxic by the oral route than flazasulfuron and considered to be 
toxicologically significant impurities. However, at the concentrations present, it was considered these 
impurities were unlikely to impact the hazard potential of the approved TGAC or proposed product. 

No toxicology data were available for three other impurities of toxicological concern in the five-batch TGAC 
analysis (i.e., HTF at 0.3%; DMPU at 1.0% and BDMPU at 2.5%). However, as the observed toxicity of 
flazasulfuron was consistent with other pyrimidinyl sulfonylureas assessed by APVMA, these impurities were 
considered unlikely to impact the hazard profile of the approved TGAC. 

 
 

1 US Environmental Protection Agency (EPA), 2016. Flazasulfuron – Aggregate Human Health Risk Assessment 
for the Proposed New Use on Olives, EPA website. 

https://www.regulations.gov/document/EPA-HQ-OPP-2016-0112-0007
https://www.regulations.gov/document/EPA-HQ-OPP-2016-0112-0007


10 Public Release Summary on flazasulfuron in the product Katana 250 WG Herbicide  

DTPU, DTPP, ADMP, and TPSA, were also identified as metabolites in a goat study, with an additional 
metabolite, HTPP. All metabolites were negative in in vitro mutagenicity studies (with and without metabolic 
activation). 

Reports related to human toxicity 

No data were available on human poisoning with flazasulfuron. The use of sulfonylurea medicines in humans 
is associated with haemolysis, as a result of the chemicals binding to erythrocyte haemoglobin, with 
subsequent anaemia and changes in haematopoiesis, as seen in laboratory mammals in several toxicity 
studies with sulfonylurea herbicides. 

Health-based guidance values and poisons scheduling 

Poisons Standard 

Flazasulfuron is in Schedule 5 of the Standard for the Uniform Scheduling of Medicines and Poison 
(SUSMP) with no exemption. 

Katana 250 WG Herbicide, therefore, will require a signal heading CAUTION on the product label. 

Health-based guidance values 

Acceptable daily intake 

The acceptable daily intake (ADI) for flazasulfuron is 0.013 mg/kg bw/day, based on a NOAEL of 
1.3 mg/kg bw/day, based on chronic nephropathy observed at the next higher dose.2 

Acute reference dose 

An acute reference dose (ARfD) was considered unnecessary due to its low oral toxicity and the absence of 
any developmental or neurotoxicity after a single dose.2 

Recommendations 

There are no objections on human health grounds to the registration of the product Katana 250 
WG Herbicide, containing 250 g/L of flazasulfuron, when used in accordance with the directions for use 
(DFU). 

 
 

2 Implemented on 26 September 2011. 
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Residues assessment 

As part of the residues assessment of flazasulfuron, plant and target animal metabolism studies, supervised 
residue trial data for citrus fruit, grapes and olives, analytical methodology, fate in storage and processing 
data, and residues in trade information were considered. 

Metabolism 

Plant metabolism studies were conducted on grapes, sugar cane, and tomatoes using soil-directed 
application of 14C-flazasulfuron either labelled on the pyridine or pyrimidine moiety with treatments involving 
one or two applications at 50 g a.c./ha for grapes, two applications at 75 or 225 g a.c./ha for sugarcane, and 
one application at 50 or 200 g a.c./ha for tomatoes. 

Total radioactive residues (TRR) were less than 0.003 mg eq./kg in mature grapes after application at 
50 g a.c./ha, up to 0.008 mg eq./kg in tomato fruits after application at 200 g a.c./ha and up to 
0.010 mg eq./kg in sugar cane at harvest after application at 225 g a.c./ha. Radioactive residues were 
composed of a large number of identified/characterised fractions, mostly below 0.002 mg eq./kg each. 

The DTPU metabolite was identified as the major metabolite in grapes (6 to 51% TRR), accounting for less 
than 0.002 mg eq./kg in fruits and 0.005 to 0.026 mg eq./kg in leaves. Parent was identified at 1.1 to 2.4% 
TRR in grapes (up to 0.0001 mg/kg) and 0.22 to 2.0% TRR in leaves (0.0003 to 0.0005 mg/kg). 

In tomato fruits, the major component was identified as a conjugate of the HTPP metabolite, representing 18 
to 33% TRR (0.0002 to 0.0005 mg eq./kg). Parent was not identified in tomato fruit (including juice and 
pomace) but was a minor component of tomato leaves representing 0.1 to 2.1% TRR (up to 0.0037 mg/kg). 
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The major component of sugar cane stalks was identified as TPSA, accounting for 5.9% TRR 
(0.0006 mg eq./kg). Parent was observed in stalks at 0.5 to 1.5% TRR (up to 0.00015 mg/kg). 

The proposed metabolic pathway for flazasulfuron in grapes is shown below. 

Figure 1: The metabolism pathway for flazasulfuron (SL-160) in grapes 

The metabolism and distribution of flazasulfuron has been investigated in goats. Flazasulfuron was dosed 
orally by capsule. Throughout the study period of the lactating goat metabolism studies (administration at 
11.4 to 14.3 ppm in the feed), the highest concentrations of residues were observed in the liver (0.055 to 
0.352 mg eq./kg). 
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Parent flazasulfuron was a major identified component in kidney at 16.6 to 59.7% TRR (0.016 to 
0.028 mg/kg). Metabolite HTPP was the only identified metabolite in liver at 31.5 to 40.2 % TRR (0.017 to 
0.142 mg eq./kg) and was also observed in muscle at 89.6% TRR (0.044 mg eq./kg) and in kidney at 13.4% 
TRR (0.022 mg eq./kg). DTPU was also a significant metabolite in kidney at 17.6 to 50.2% TRR (0.005 to 
0.083 mg eq./kg). 

Analytical methods and storage stability 

In the submitted Australian trials residues of parent flazasulfuron were determined using a method of 
analysis titled “Flazasulfuron: Validation of analytical method for flazasulfuron in crops”. 

In this method, residues of flazasulfuron were extracted from grapes, citrus, or olives by homogenising and 
shaking with acetonitrile/water. An aliquot of the extract was taken and cleaned up with an Oasis Hydrophilic 
Lipophilic Balance (HLB) solid phase extraction (SPE) cartridge. The flazasulfuron was eluted from the 
cartridge with water. This was filtered, vialled, and analysed for flazasulfuron by HPLC with positive-ion 
electrospray ionisation (ESI) tandem mass spectrometry. Quantitation of the analyte was achieved by 
comparison with external standards of flazasulfuron. The limit of quantification (LOQ) was 0.01 mg/kg and 
the limit of detection (LOD) was 0.005 mg/kg. 

A number of other submitted validated analytical methods were submitted for the determination of residues 
of flazasulfuron in plant commodities. Techniques include LC-MS, LC-MS/MS and HPLC-UV with LOQs of 
0.01 mg/kg. Two LC-MS/MS methods were validated for the DTPU metabolite in addition to parent 
flazasulfuron. Recoveries from fortified samples were within acceptable limits. 

A method for the quantitation of flazasulfuron in animal tissues (chicken and cow muscle, cow's milk and cow 
liver) was submitted. In this method, residues of flazasulfuron were extracted from muscle, milk, and liver by 
blending with acetonitrile. After filtration, the extract was washed with hexane and was evaporated to remove 
the solvent. The extract was run through a C18 Sep-Pak and partitioned between methylene chloride and 
water at pH <2. Flazasulfuron partitioned into the organic phase. The organic phase was partitioned against 
0.5% Na2CO3 and the methylene chloride was discarded. The aqueous phase was acidified and partitioned 
against methylene chloride. The organic phase was evaporated and the sample was then diluted with 
solvent for HPLC (UV-VIS detector) analysis of flazasulfuron. The LOQ was 0.01 mg/kg. Analysis of eggs 
was not included in the report. 

A storage stability study was submitted in which grape samples were fortified with flazasulfuron at levels of 
0.1 mg/kg and 0.05 mg/kg and stored frozen (-20°C) in the dark, until analyses were performed after 0, 1.5, 
4-, 8-, and 12-months storage. The results indicated that flazasulfuron is stable in grapes for at least 
12 months under frozen storage conditions. Another study was submitted in which apple and olive samples 
were fortified with flazasulfuron at 0.1 mg/kg and stored frozen (-20°C) in the dark, until analyses were 
performed after 1-, 3-, 6-, and 12-months storage. The results indicated that flazasulfuron is stable in apples 
and olives for at least 12 months under frozen storage conditions. The USA citrus fruit residues study 
demonstrated that flazasulfuron and the metabolite DTPU are stable in frozen storage for up to 180 days. 

In the submitted Australian and evaluated overseas residues and processing studies, all samples were 
maintained under freezer conditions, (i.e. -18 °C) prior to analysis and tested within 8 months of collection. 
This is acceptable for the purposes of the current application. 
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Residue definition 

In plants, flazasulfuron metabolism involves an intramolecular rearrangement at the sulfonylurea bridge to 
form the DTPU metabolite which undergoes further hydrolysis and demethylation leading to the DTPP and 
HTPP metabolites. In addition, cleavage of the molecule at the sulfonylurea bridge gives the TPSA and 
ADMP metabolites. 

The majority of the validated analytical methods, including the methods used in the Australian, European and 
New Zealand residue trials, only analyse for parent flazasulfuron. No quantifiable residues of flazasulfuron 
were observed in citrus, grapes, and olives in all submitted relevant residues studies conducted in Australia, 
Europe and the USA, nor of DTPU in the USA studies, including after application at exaggerated rates. 

Although flazasulfuron has not been considered by Codex, the residue definition in major overseas markets 
(European Union, Japan, and the USA) is parent only. 

Based on the available information and noting the very low levels of the different components which were 
observed in the metabolism studies, parent flazasulfuron is considered to be the appropriate residue 
definition for commodities of plant origin for enforcement and risk assessment. 

A suitable analytical method is available to determine residues of parent flazasulfuron in animal 
commodities, although not in eggs. Based on the available information, noting the very low levels of the 
different components which were observed in the metabolism studies, parent flazasulfuron is considered to 
be the appropriate residue definition for commodities of animal origin, for both enforcement and dietary risk 
assessment, noting that residues are not expected in animal commodities arising from the proposed uses. 

Residues in food and animal feeds 

Citrus fruit 

No detectable residues of flazasulfuron were observed in citrus fruit at harvest, 43 to 46 DAA, in 7 Australian 
trials (5 in oranges, 1 in mandarins, and 1 in lemons) in which one application of flazasulfuron was made to 
citrus at an application rate of either 50.8 to 54.0 g a.c./ha (1.02 to 1.08× the maximum proposed application 
rate for citrus) or 101.6 to 108.0 g a.c./ha (2.03 to 2.16×), i.e. residues were <LOD (7) mg/kg 
(<0.005 (7) mg/kg). 

No quantifiable residues of flazasulfuron were observed in citrus fruit at harvest, 44 to 96 DALA, in 10 
European trials (5 in each of oranges and mandarins) in which two applications of flazasulfuron were made 
to citrus [48 to 118 days retreatment interval (RTI)] at an application rate of 39.5 to 44.6 g a.c./ha (0.79 to 
0.89×), i.e. residues were <LOQ (10) mg/kg (<0.01 (10) mg/kg). 

No detectable residues of flazasulfuron (or the metabolite DTPU) were observed in citrus at harvest, 1 DALA, 
in 22 USA trials (12 in oranges, 6 in grapefruit and 4 in lemons) in which two applications of flazasulfuron 
were made to citrus (95 to 308 days RTI) at an application rate of 84.1 to 93.0 g a.c./ha (1.68 to 1.86×), i.e. 
residues were <LOD (22) mg/kg (<0.003 (22) mg/kg). 
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The proposed use on citrus is for oranges, lemons, and mandarins only. The submitted USA residues data 
(12 trials in oranges, 6 in grapefruit and 4 in lemons) with application at 1.68 to 1.86× the maximum 
proposed application rate for citrus which involved sampling at 1 DALA, are supportive of the proposed use 
with a 1-day harvest WHP. Noting that the representative crops for Crop Group 001: Citrus Fruits are lemons 
and oranges, it is considered that the available relevant data for these two crops can be extrapolated to the 
proposed use on mandarins. 

Although no relevant Australian residues data are available, noting that the submitted relevant USA data 
were from trials conducted at an exaggerated rate and with two applications rather than the proposed one, a 
flazasulfuron MRL at *0.01 mg/kg is considered appropriate for FC 0001 Citrus fruits, in conjunction with the 
proposed harvest WHP of 1 day. 

As a processing trial indicated no detectable residues of flazasulfuron in oranges (or any processed 
fractions) after application at an exaggerated application rate of 864 to 865 g a.c./ha (17.3×), it is not 
necessary to set separate MRLs for the processed fractions of citrus fruit. 

Grapes 

No detectable residues of flazasulfuron were observed in grapes (table and wine) at harvest, 74 to 75 DAA, 
in 5 Australian trials in which one application of flazasulfuron was made to grapes at an application rate of 
either 50.8 to 56.8 g a.c./ha (1.02 to 1.14× the maximum proposed application rate for grapes) or 101.6 to 
106.2 g a.c./ha (2.03 to 2.12×), i.e. residues were <LOD (5) mg/kg (<0.005 (5) mg/kg). 

No quantifiable residues of flazasulfuron were observed in grapes at harvest, 74 to 112 DALA, in 21 
European trials in which two applications of flazasulfuron were made to grapes (53 to 88 days RTI) at an 
application rate of 29.9 to 51.7 g a.c./ha (0.60 to 1.03×), i.e. residues were <LOQ (21) mg/kg (<0.01 
(10) mg/kg). 

No detectable residues of flazasulfuron (or the metabolite DTPU) were observed in grapes (table and wine) 
at harvest, 74 to 77 DALA, in 12 USA trials in which two applications of flazasulfuron were made to grapes 
(14 to 118 days RTI) at an initial application rate of 95.3 to 102.0 g a.c./ha (1.91 to 2.04×) and a second 
application rate of 71.7 to 76.2 g a.c./ha (1.43 to 1.52×), i.e. residues were <LOD (12) mg/kg (<0.003 
(12) mg/kg). 

No detectable residues of flazasulfuron were observed in grapes at harvest, four months after application, in 
2 non-GLP New Zealand trials in which one application of flazasulfuron was made to grapes at a nominal 
application rate of 50 g a.c./ha (1×), i.e. residues were <LOQ (2) mg/kg (<0.01 (2) mg/kg). 

The submitted Australian residues data (table and wine grapes), with application at either 1 or 2× the 
maximum proposed application rate for grapes, involved sampling at 74 to 75 DAA, so are supportive of the 
proposed use with an 11 weeks (77 days) harvest WHP. Five of the submitted European residues trials on 
wine grapes, with application at 37.7 to 47.0 g a.c./ha (0.75 to 0.94× the maximum proposed application rate 
for grapes), involved sampling at 74 to 78 DALA, so are also supportive of the proposed use, as are the 12 
table and wine grape trials conducted in the USA. 
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Noting the submitted relevant Australian, European and USA data, a flazasulfuron MRL of *0.01 mg/kg is 
considered appropriate for FB 0269 Grapes, in conjunction with the proposed harvest WHP of 11 weeks. 

As a number of grape processing trials indicated no detectable residues of flazasulfuron in grapes (or any 
processed fractions) after application at an exaggerated application rate of 742 to 995 g a.c./ha 
(14.8 to 19.9×), it is not necessary to set separate MRLs for the processed fractions (juice, wine, dried 
grapes, or grape pomace). 

Olives 

No detectable residues of flazasulfuron were observed in olives at harvest, 28 to 30 DAA, in 4 Australian 
trials in which one application of flazasulfuron was made to olives at an application rate of either 50.5 to 
56.5 g a.c./ha (1.01 to 1.13× the maximum proposed application rate for olives) or 101.2 to 107.2 g a.c./ha 
(2.02 to 2.14×), i.e. residues were <LOD (4) mg/kg (<0.005 (4) mg/kg). 

No quantifiable residues of flazasulfuron were observed in green olives at harvest 175 to 195 days after the 
first application (before the second application), and black olives at harvest, 45 to 105 DALA in 3 Spanish 
trials in which two applications of flazasulfuron were made to olives (175 or 195 days RTI) at an application 
rate of 38.9 to 42.7 g a.c./ha (0.78 to 0.85×), i.e. residues were <LOQ (3) mg/kg (<0.01 (3) mg/kg). 

Residues of flazasulfuron observed in olives at harvest, 5 DAA, in 4 Spanish trials in which one application of 
flazasulfuron was made to olives at an application rate of 45.8 to 57.6 g a.c./ha (0.92 to 1.15×), were in rank 
order as follows: 

<LOD (2), <LOQ and 0.036 mg/kg (<0.0025 (2), <0.01 and 0.036 mg/kg). 

No detectable residues of flazasulfuron (or the metabolite DTPU) were observed in olives at harvest, 
20 DALA, in 3 USA trials in which two applications of flazasulfuron were made to olives (142 to 217 days 
RTI) at an initial application rate of 101 to 102 g a.c./ha (2.02 to 2.04×) and a second application rate of 72 to 
77 g a.c./ha (1.44 to 1.54×), i.e. residues were <LOD (3) mg/kg (<0.005 (3) mg/kg). 

No quantifiable residues of flazasulfuron were observed in olives at harvest, 30 to 31 DALA, in 4 trials (2 
Spanish and 2 Italian) in which two applications of flazasulfuron were made to olives (158 to 167 days RTI) 
at an application rate of 49.5 to 55.2 g a.c./ha (0.99 to 1.10×), i.e. residues were <LOQ (4) mg/kg (<0.01 
(4) mg/kg). 

The submitted Australian residues data, with application at either 1 or 2× the maximum proposed application 
rate for olives, involved sampling at 28 to 30 DAA, so are supportive of the proposed use with a 30 days 
harvest WHP. Similarly the USA residues data, with two applications at 2.02 to 2.04× which involved 
sampling at 20 DALA, are supportive of the proposed use with a 30-day harvest WHP. 

Noting the submitted relevant Australian data and USA data from trials conducted at an exaggerated rate 
and with two applications rather than the proposed one application, flazasulfuron MRLs at *0.01 mg/kg are 
considered appropriate for SO 0305 Olives for oil production and FT 0305 Table olives, in conjunction with a 
harvest WHP of 4 weeks. 
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As a number of olive processing trials indicate that flazasulfuron residues do not concentrate in any olive 
processed fraction (all processing factors <1), it is not necessary to set a separate MRL for any olive 
processed fraction. 

Crop rotation 

No confined or field rotational studies have been submitted. The proposed use of flazasulfuron is on citrus, 
grapes and olives, which are not considered to be rotational crops. It is therefore not necessary to consider 
crop rotation with respect to residues for this application. 

Residues in animal commodities 

In the absence of relevant data for pasture or other forages, the following grazing restraint 

“DO NOT graze or cut for stockfood” 

is considered to be appropriate for the current proposed use patterns for citrus, grapes, olives and non-crop 
areas (under electric power transmission lines and towers in stock exclusion zones on public land). 

OECD guidelines suggest that the following are possible mammalian animal feeds derived from citrus and 
grapes: 

Citrus dried pulp – up to 30% of the diet of beef and dairy cattle (91% dry matter) 

Grape pomace, wet – up to 20% of the diet of beef and dairy cattle (15% dry matter). 

No mammalian transfer study for flazasulfuron has been submitted with the current application. As 
quantifiable residues are not expected in citrus or grapes arising from the proposed use (or in their 
processed fractions which are possible animal feeds), there is no necessity for livestock transfer studies at 
this time. 

The pyridyl-labelled lactating goat metabolism study (application at 11.4 ppm in the feed, 1140× the 
mammalian livestock burden, assuming residues at the LOQ of 0.01 mg/kg in animal feeds) gave highest 
TRRs of 0.352 and 0.166 mg/kg which were observed in liver and kidney, respectively. No residues of parent 
flazasulfuron were detected in liver (highest residues in liver were 0.142 mg/kg for the HTTP metabolite), 
while residues of flazasulfuron in kidney were at 0.028 mg/kg (highest residues in kidney were 0.083 mg/kg 
for the DTPU metabolite), suggesting that no detectable residues of parent or any metabolite will be 
observed in livestock commodities following application to crops at the proposed rates. 

Quantifiable residues of parent flazasulfuron, which is the recommended residue definition, are not expected 
to occur in mammalian animal commodities as a result of the proposed use. It is appropriate to establish 
animal commodity MRLs at the LOQ of flazasulfuron in the analytical method. The following MRLs are 
recommended: 

MO 0105 Edible offal (mammalian): *0.01 mg/kg 
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MM 0095 Meat (mammalian): *0.01 mg/kg 

ML 0106 Milks: *0.01 mg/kg. 

OECD guidelines suggest that the following is a possible poultry feed derived from grapes: 

Grape pomace, wet – up to 20% of the diet of turkeys (15% dry matter). 

No poultry transfer study for flazasulfuron has been submitted with the current application. As no quantifiable 
residues are expected in grape pomace arising from the proposed use, there is no necessity for poultry 
transfer studies at this time. 

It is appropriate to establish poultry commodity MRLs at the LOQs of flazasulfuron in the analytical method. 
As the validated LOQ for animal tissues is 0.01 mg/kg, the following MRLs are recommended:3 

PE 0112 Eggs: *0.01 mg/kg 

PM 0110 Poultry meat: *0.01 mg/kg 

PO 0111 Poultry, edible offal of: *0.01 mg/kg. 

Spray drift 

Animal commodity MRLs for flazasulfuron are not currently established in all overseas markets. The residue 
definition for animal commodities which has been established overseas in the EU, Japan and the USA, is 
parent flazasulfuron. It is therefore considered that parent flazasulfuron residues should be below LOQ of 
0.01 mg/kg in animal tissues to mitigate a risk to the international trade of animal tissues. 

No mammalian transfer studies have been submitted with the current application. It is noted that the highest 
residue of parent flazasulfuron detected in any of the tissues in the pyridyl and pyrimidinyl lactating goat 
metabolism studies was 0.028 mg/kg in kidney in the pyridyl study. 

For residues of flazasulfuron to be at the LOQ (0.01 mg/kg), the maximum feeding level or Regulatory 
Acceptable Level (RAL) is 4.1 ppm. 

If this Regulatory Acceptable Level for flazasulfuron and the proposed spray drift parameters are used in the 
APVMA Spray Drift Risk Assessment Tool (SDRAT) no buffer zones are required for livestock areas and the 
protection of international trade. 

 
 

3 It is noted that the submitted animal commodities analytical method was not validated for analysis of flazasulfuron in eggs. 
It is unlikely that quantifiable residues will be present in eggs from the proposed use patterns. If another application is 
subsequently submitted which will result in quantifiable residues of flazasulfuron in eggs, it is likely that a contemporary 
animal commodities method which includes validation for eggs, will need to be submitted with that application. 
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Dietary risk assessment 

The chronic dietary exposure to flazasulfuron 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.4 The NEDI for flazasulfuron is equivalent to <1% of the ADI. 

It is concluded that the chronic dietary exposure of flazasulfuron 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 Activity Survey. NESTI calculations are conservative estimates of short-term exposure (24-hour 
period) to chemical residues in food. 

An ARfD for flazasulfuron was considered unnecessary by the Office of Chemical Safety (OCS) due to its 
low oral toxicity and absence of developmental toxicity after a single dose and therefore an acute exposure 
assessment is not required. 

Recommendations 

The following amendments are required to be made to the APVMA MRL Standard (Table 5). 

Table 5: Amendments to the APVMA MRL Standard 

Amendments to Table 1 

Compound Food MRL (mg/kg) 

Add: 

Flazasulfuron   

FC 0001 Citrus fruits *0.01 

MO 0105 Edible offal (mammalian) *0.01 

PE 0112 Eggs *0.01 

FB 0269 Grapes *0.01 

MM 0095 Meat (mammalian) *0.01 

ML 0106 Milks *0.01 

SO 0305 Olives for oil production *0.01 

 
 

4 WHO (2008). Consultations and workshops: Dietary Exposure Assessment of Chemicals in Food: Report of a joint 
FAO/WHO Consultation, Annapolis, Maryland, USA, 2–6 May 2005. 
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Amendments to Table 1 

Compound Food MRL (mg/kg) 

PM 0110 Poultry meat  *0.01 

PO 0111 Poultry, edible offal of *0.01 

FT 0305 Table olives *0.01 

Amendments to Table 3 

Compound Residue 

Add: 

Flazasulfuron Flazasulfuron 
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Assessment of overseas trade aspects of residues in food 

Commodities exported and main destinations 

Citrus fruit and grapes (including dried grapes and wine) are considered to be major export commodities as 
are commodities of animal origin, such as meat, offal and dairy products, which may be derived from 
livestock fed citrus pulp or grape pomace produced from treated fruit.5 Residues in these commodities 
resulting from the use of Katana 250 WG Herbicide may have the potential to unduly prejudice trade. 

Australian exports of oranges totalled approximately 188.1 kt, 201.3 kt and 172.4 kt (value $308.1 million, 
$310.1 million and $285.1 million) respectively, in 2018–19, 2019–20 and 2020–21.6 The major export 
markets for fresh oranges in 2020–21 included Japan, Hong Kong, China, Singapore, and Malaysia.6 

Australian exports of lemons/limes totalled approximately 3.4 kt, 4.2 kt and 4.2 kt (value $7.2 million, 
$7.9 m and $8.4 m) respectively, in 2018–19, 2019–20 and 2020–21.6 The major export markets for fresh 
lemons in 2020–21 included Indonesia, Japan, Canada, China and the Philippines.6 

Australian exports of mandarins totalled approximately 59.5 kt, 77.3 kt and 59.6 kt (value $139.4 million 
$187.2 million and $143.8 million) respectively, in 2018–19, 2019–20 and 2020–216. The major export 
markets for fresh mandarins in 2020–21 included China, Thailand, Japan, New Zealand and the Philippines6. 

Australian exports of table grapes totalled 146.1 kt, 152.2 kt and 120.7 kt (value $555.2 million, $ 
622.9 million and $460.7 million) respectively, in 2018–19, 2019–20 and 2020–21.6 The major export 
markets for fresh table grapes in 2020–21 included China, Indonesia, Hong Kong, Japan and the 
Philippines.6 

Australian exports of dried grapes totalled 5.4 kt, 5.3 kt and 4.7 kt (value $25.1 m, $30.5 m and $24.1 m) 
respectively, in 2018–2019, 2019–2020 and 2020–2021.6 

Australian exports of wine totalled 744 ML and 707 ML ($2,900 million and $2,619 million) in 2019–20 and 
2020–21 respectively. The major export markets for wine in the year ending June 2021 included China, 
United Kingdom, United States, Hong Kong, Canada, Singapore, New Zealand, Netherlands, Japan and 
Denmark.7 

 
 

5 Australian Pesticides and Veterinary Medicines Authority (APVMA), 2014. APVMA Regulatory Guidelines – Data Guidelines: 
Agricultural - Overseas trade (Part 5B), APVMA website, accessed 11 May 2022. 

6 Horticulture Innovation Australia Limited, 2021. Australian Horticulture Statistics Handbook – Fruit 2020/21, Horticulture 
Innovation Australia Limited website, accessed 11 May 2022. 

7 Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES), 2022. Agricultural Commodity 
Statistics 2021, Department of Agriculture, Water and the Environment ABARES website, accessed 11 May 2022. 

https://apvma.gov.au/node/1017#Major_export_food_commodity_groups
https://apvma.gov.au/node/1017#Major_export_food_commodity_groups
https://www.horticulture.com.au/contentassets/a68c8934a8bf40b4becdc487bacdb60f/hort-innovation-ahsh-20-21-fruit.pdf
https://www.agriculture.gov.au/abares/research-topics/agricultural-outlook/data#2021
https://www.agriculture.gov.au/abares/research-topics/agricultural-outlook/data#2021
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Overseas registrations and approved label instructions 

The Applicant indicated that flazasulfuron products are registered for use on grapes, citrus, and olives in the 
European Union, Japan and the USA. 

Comparison of Australian MRLs with Codex and overseas MRLs 

The Codex Alimentarius Commission (Codex) is responsible for establishing Codex Maximum Residue 
Limits (CXLs) for pesticides. CXLs are primarily intended to facilitate international trade and accommodate 
differences in Good Agricultural Practice (GAP) employed by various countries. Some countries may accept 
Codex CXLs when importing foods. Flazasulfuron has not been considered by Codex. The following relevant 
international MRLs have been established for flazasulfuron (Table 6). 

Table 6: Proposed Australian and current international MRLs for flazasulfuron 

Commodity 
Tolerance for residues arising from the use of flazasulfuron (mg/kg) 

Australia EU8 Japan9 USA10 Taiwan11 

Residue definition Flazasulfuron 

(proposed) 
Flazasulfuron Flazasulfuron Flazasulfuron Not given 

Plant commodities 

Citrus fruits *0.01 (proposed) 
*0.01 (lemons, 
oranges, 
mandarins) 

0.1 (lemons, 
oranges 
(including 
navel), other 
citrus fruits) 

0.01 

Fruit, citrus, group 
10–10 

0.2 

Grapes *0.01 (proposed) 
*0.01 (table 
grapes, wine 
grapes) 

0.05 0.01 0.2 

Animal commodities 

Edible offal 
(Mammalian) *0.01 (proposed) *0.01 - - - 

Eggs *0.01 (proposed) *0.01 - - - 

 
 

8 European Commission, 2015. EU Pesticide residue(s) and maximum residues levels (mg/kg), European Commission 
website, accessed 11 May 2022. 

9 Japanese Food Chemistry Research Promotion Foundation, Table of MRLs for Agricultural Chemicals, JFCRPF website, 
accessed 11 May 2022. 

10 Electronic Code of Federal Regulations, Tolerances and Exemptions for Pesticide Chemical Residues in Food, eCFR 
website, accessed 11 May 2022. 

11 Food and Drug Administration Taiwan, Food and Drug Administration Taiwan, Standards for Pesticide Residue Limits in 
Foods, accessed 11 May 2022. 

https://ec.europa.eu/food/plant/pesticides/eu-pesticides-database/mrls/?event=search.pr
http://db.ffcr.or.jp/front/
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-E/part-180
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&lang=1&lawid=127
https://consumer.fda.gov.tw/Law/Detail.aspx?nodeID=518&lang=1&lawid=127
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Commodity 
Tolerance for residues arising from the use of flazasulfuron (mg/kg) 

Australia EU8 Japan9 USA10 Taiwan11 

Meat (mammalian) *0.01 (proposed) *0.01 - - - 

Milks *0.01 (proposed) *0.01 - - - 

Poultry, edible offal 
of *0.01 (proposed) *0.01 - - - 

Poultry meat *0.01 (proposed) *0.01 - - - 

Flazasulfuron MRLs are not established in China12 or Korea13. 

Potential risk to trade 

Export of treated produce containing finite (measurable) residues of flazasulfuron may pose a risk to 
Australian trade in situations where (i) no residue tolerance (import tolerance) is established in the importing 
country or (ii) where residues in Australian produce are likely to exceed a residue tolerance (import 
tolerance) established in the importing country. 

Citrus 

A flazasulfuron MRL at *0.01 mg/kg is proposed for FC 0001 Citrus fruits. In all trials residues in citrus fruit 
were <LOQ mg/kg, even at approximately 2× the proposed maximum application rate. As quantifiable 
residues are not expected in citrus fruit, the overall risk to Australia’s export trade in citrus fruit (oranges, 
lemons and mandarins) is considered to be low. 

Grapes, dried grapes and wine 

A flazasulfuron MRL at *0.01 mg/kg is proposed for FB 0269 Grapes, which will also cover residues in dried 
grapes and wine. In all trials, residues in grapes were <LOQ mg/kg, even at approximately 2× the proposed 
maximum application rate. As quantifiable residues are not expected in grapes, the overall risk to Australia’s 
export trade in grapes, dried grapes and wine is considered to be low. 

Animal commodities 

Quantifiable residues are not expected in milk or animal tissues through consumption of animal feeds from 
treated crops. MRLs for animal commodities are proposed at the LOQ (0.01 mg/kg) to account for the 

 
 

12 United States Department of Agriculture Foreign Agricultural Service, China: Maximum Residue Limits for Pesticides in 
Foods, Global Agricultural Information Network report, 24 August 2021, accessed 11 May 2022. 

13 Ministry of Food and Drug Safety Korea, Pesticide MRLs for agricultural commodities, FSK website, accessed 11 May 
2022. 

https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Translation%20of%20Maximum%20Residue%20Limits%20for%20Pesticides%20in%20Foods_Beijing_China%20-%20People%27s%20Republic%20of_08-22-2021.pdf
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Translation%20of%20Maximum%20Residue%20Limits%20for%20Pesticides%20in%20Foods_Beijing_China%20-%20People%27s%20Republic%20of_08-22-2021.pdf
http://www.foodsafetykorea.go.kr/residue/prd/mrls/list.do
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proposed uses of flazasulfuron, so the risk to Australia’s export trade in animal commodities is considered to 
be low. 
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Work health and safety assessment 

Health hazards 

Katana 250 WG Herbicide has low acute oral, dermal and inhalational toxicity, slight eye irritation potential, 
but is neither a skin irritant nor a skin sensitiser. 

Occupational exposure and risk 

Katana® 250 WG Herbicide, containing 250 g/kg flazasulfuron, formulated as a water dispersible granule 
(WG), for control of various broad leaf and grass weeds in vineyards, olive groves and citrus orchards, and 
under electric power transmission lines and towers in stock exclusion zones on public land. 

The product is intended for professional use and will be applied mechanically by boom sprayer. The product 
will be available in 1 to 20 kg pack sizes. 

Occupational risk assessment is based on both acute exposure to the product and repeat exposure to the 
active constituent. Workers may be exposed to the product from dermal and/or inhalation routes during 
mixing, loading, and application (M/L/A) and dermal exposure during post-application activities. Minor or 
accidental ocular exposure may also occur. 

Although no worker exposure data were submitted, APVMA concluded that adequate data were available to 
undertake an occupational risk assessment for the proposed uses of Katana 250 WG Herbicide. 

Risk during use 

Since no hazard was identified by the dermal route at the limit dose in an appropriately conducted 21-day 
repeat dose dermal toxicity study, a quantitative occupational risk assessment was not required for Katana 
250 WG Herbicide. This conclusion is consistent with international health risk assessment reports on 
flazasulfuron (EFSA 2016; US EPA 2016).14 

The US EPA human health risk assessment for flazasulfuron use in olives also concluded that a dermal risk 
assessment was not required as no effects were identified in a 21-day dermal toxicity study at the limit dose. 
A quantitative assessment of inhalational risk was not required, as a previous assessment of flazasulfuron 
use in tree nuts concluded that short- and intermediate term exposures following application of flazasulfuron 
by groundboom, manually pressurised hand wand or backpack resulted in inhalation MOEs greater than 
5000 without respiratory protection (US EPA 2016). EFSA (2016) concluded that estimated worker 
exposures (modelled with EUROPOEM II) from herbicide use in vineyards, citrus and olive orchards, were 
below the Acceptable Operator Exposure Level (AOEL) without the use of personal protective equipment 
(PPE). 

 
 

14 EFSA (2016). Peer Review of the Pesticide Risk Assessment of the Active Substance Flazasulfuron. 
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Risk during re-entry or rehandling 

As there are no acute hazards (skin irritation or sensitisation) or repeat dose systemic risks associated with 
dermal exposure to Katana 250 WG Herbicide residues, no re-entry statement is required on the label, 
beyond allowing spray to dry prior to re-entry. 

Public exposure and risk 

Katana 250 WG Herbicide is intended for professional use only. Therefore, risks from use are not relevant 
for the general public. 

Application of Katana 250 WG Herbicide by ground boom may lead to unintended bystander exposure via 
chemical spray drift. As such, risks from spraying activities were estimated using the APVMA Spray Drift Risk 
Assessment Tool (APVMA 2018).15 Results indicate no buffer zones to protect bystanders are required for 
mechanical ground spraying. 

Exposure to flazasulfuron residues is possible from ingestion of residues in grapes, olives, and citrus treated 
with Katana 250 WG Herbicide. APVMA Residues has established maximum residue limits (MRLs) in 
grapes, olives, and citrus to ensure the ADI is not exceeded. 

Recommendations 

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

First aid instructions 

If poisoning occurs, contact a doctor or Poisons Information Centre. Phone Australia 13 11 26, New Zealand 
0800 764 766. 

Safety directions 

Will irritate the eyes. Avoid contact with the eyes. When opening the container and preparing spray and 
using the prepared spray, wear cotton overalls buttoned to the neck and wrist (or equivalent clothing). Wash 
hands after use. After each day’s use, wash contaminated clothing. 

Precautionary (warning) statements 

Not required. 

 
 
15 Australian Pesticides and Veterinary Medicines Authority (APVMA), 2018. Spray Drift Risk Assessment Tool (SDRAT) 
– Version 1.0. APVMA website. 

https://apvma.gov.au/node/28086
https://apvma.gov.au/node/28086


 Work health and safety assessment 27 

Restraints/restrictions 

DO NOT apply by aircraft. 

DO NOT apply product more than once per year. 

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

Re-entry statement 

DO NOT allow entry into treated areas until the spray has dried. 
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Environmental assessment 

Fate and behaviour in the environment 

Soil 

Under dark aerobic conditions in the laboratory, flazasulfuron was non-persistent in acidic soils (geomean 
DT50 21 days, pH <6) and was moderately persistent in neutral and alkaline soils (geomean DT50 44 days, 
pH >6). Flazasulfuron is expected to be less persistent under natural light as evidenced by the soil photolysis 
study (DT50 7.5 days) and an outdoor dissipation study in laboratory soils (geomean DT50 7.9 days). 
Flazasulfuron was also non-persistent in field studies on bare agricultural soil and turf (geomean DT50 
23 days). 

Based on batch equilibrium studies, flazasulfuron is expected to have moderate mobility in acidic soils (mean 
Kf 7.7 mL/g, Kfoc 470 mL/g, 1/n 0.83 pH <6) and even higher mobility in neutral and alkaline soils (mean 
Kf 1.9 mL/g, Kfoc 97 mL/g, 1/n 0.86, pH >6). In an unaged soil column leaching study, 1.6 to 11% of total 
radioactivity residues (TRR) was retained in the top 10 cm, while 8.0 to 86% TRR was detected in the 
leachate of which 81 to 93% was flazasulfuron. In an aged soil column leaching study, 64% TRR was 
retained in the top 0 to 10 cm and 7.1 to 14% TRR was detected in the leachate of which 87 to 90% was 
flazasulfuron. 

The major soil metabolites detected in the laboratory studies were DTPU (max 66%, geomean DT50 
208 days), DTPP (max 48%, geomean DT50 365 days), TPSA (max 26%, geomean DT50 781 days), HTPP 
(max 23%, geomean DT50 25 days) and GTPS (max 14%, geomean DT50 39 days), ADMP (max 10%, 
geomean DT50 8.3 days) and HMTU (max 10%, geomean DT50 7.4 days). 

Based on mean adsorption values, the major soil metabolites are expected to be very mobile to slightly 
mobile: GTPS Kfoc 15 mL/g, HMTU Koc <18 mL/g, TSPA Kfoc 31 mL/g, DTPU Kfoc 158 mL/g, HTPP Kfoc 
188 mL/g, ADMP Kfoc 302 mL/g, and DTPP 1789 mL/g. In soil column leaching studies, DTPU, TPSA and 
HTPP were detected in the leachate (up to 3.3%, 2.1% and 1.4% of TRR in the leachate, respectively). 

Water 

The hydrolysis of flazasulfuron is pH dependent with DT50 0.48 days at pH 4, DT50 11 days at pH 7, and 
DT50 8.8 days at pH 9. The major hydrolytic products were DTPU at pH 4 and pH 7 (max 82% and 57%, 
respectively) and DTPP at pH 9 (max 72%). Photolysis is not expected to be an important route of 
degradation of flazasulfuron in natural waters. 

Based on an aerobic mineralisation study (pelagic test), the geomean DT50 of flazasulfuron in fresh surface 
water at pH 8.4 was 23 days. Major metabolites were DTPP (max. 91%) and DTPU (max. 62%). 

Flazasulfuron was non-persistent in two aerobic water/sediment systems at pH 6.6 and 7.7 (geomean 
DT50 24 days in the whole system) with some partitioning to sediment (up to 16%). Major aquatic metabolites 
were DTPU (max 35%) and DTPP (max 34%). Dissipation was more rapid under anaerobic conditions with 
DT50 4.8 days in water, DT50 8.0 days in sediment and DT50 5.2 days in the whole system. 
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Air 

Based on its low vapour pressure and low water solubility, flazasulfuron is not expected to volatilise from soil 
or water surfaces. Based on the predicted rapid reaction with hydroxyl radicals (DT50 0.027 days), 
flazasulfuron is not expected to be found in any significant concentration in the air or be subject to long range 
transport. 

Effects and associated risks to non-target species 

Terrestrial vertebrates 

Flazasulfuron has low toxicity to mammals (LD50 >5000 mg a.c./kg bw/day, Rattus norvegicus) and birds 
(LD50 >2000 mg a.c./kg bw/day, two species tested). The WG formulation had higher toxicity to both 
mammals (LD50 1200 mg a.c./kg bw, Rattus norvegicus) and birds (LD50 1220 mg a.c./kg bw, Coturnix 
japonica); however, wildlife are not expected to be directly exposed to the formulation. The toxicity of 
metabolites of flazasulfuron in potential food items of terrestrial vertebrates is expected to be covered by the 
parent substance. 

In reproductive toxicity testing, microscopic kidney lesions in the second parent generation were observed in 
mammals at doses as low as 126 mg a.c./kg bw/d (NOAEL 11 mg a.c./kg bw/day, Rattus norvegicus), while 
no adverse effects were observed in birds at highest tested dose (lowest NOEC 96 mg a.c./kg bw/day, two 
species tested). 

Risks of flazasulfuron to terrestrial vertebrates were determined to be acceptable for realistic worst-case 
scenarios (direct dietary exposure within the treatment area at the maximum exposure rate). No protection 
statements are required for terrestrial vertebrates. 

Aquatic species 

Flazasulfuron has moderate toxicity to fish (lowest LC50 22 mg a.c./L, Oncorhynchus mykiss), low toxicity to 
aquatic invertebrates (lowest definitive EC50 110 mg a.c./L, Americamysis bahia), and high toxicity to algae 
(lowest ErC50 >0.0085 mg a.c./L, ErC10 0.0012 mg a.c./L, Raphidocelis subcapitata) and aquatic plants 
(lowest ErC50 0.00070 mg a.c./L, ErC10 0.00028 mg a.c./L, Lemna gibba). The formulated product does not 
lead to increased toxicity to aquatic species. The major metabolites (TPSA, ADMP, DMPU, DTPU, DTPP, 
HTPP, and HTF) are less toxic than the parent substance. Based on the high toxicity of flazasulfuron to 
algae and aquatic plants, a protection statement is required on the label to identify the hazard. 

Following long-term exposure to flazasulfuron, reduced survival of fish was observed at concentrations as 
low as 17 mg a.c./L (NOEC 4.8 mg a.c./L, Oncorhynchus mykiss), and reduced survival of aquatic 
invertebrates was observed at concentrations as low as 13 mg a.c./L (NOEC 6.2 mg a.c./L, Daphnia magna). 
No adverse effects were noted in sediment dwellers at the highest tested concentration (NOEC 
0.10 mg a.c./L, Chironomus riparius). 

Spray drift risks were determined to be acceptable provided buffer zones of 25 to 60 metres are observed for 
the protection of natural aquatic areas, depending on the boom height. After considering spatial (e.g. site 
slopes) and temporal (e.g. rainfall) characteristics typical of the growing regions, runoff risks were 
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determined to be acceptable provided a runoff event is not expected soon after application (i.e., due to 
storms or irrigation). General runoff restraints are advised to mitigate this risk. 

Bees and other non-target arthropods 

Flazasulfuron has low toxicity to adult bees by contact exposure (LD50 >100 μg a.c./bee, Apis mellifera) and 
oral exposure (LD50 >100 μg a.c./bee, Apis mellifera). The WG formulation also had low toxicity to bee larvae 
(LD50 >100 μg a.c./bee, Apis mellifera), although mortality increased in a dose-dependent manner (NOEL 
25 μg a.c./bee, Apis mellifera). Following long-term dietary exposure of adult bees to the WG formulation, no 
mortality or behavioural effects were observed at the limit dose tested (NOEL 59 μg a.c./bee/d, 
Apis mellifera). 

A representative WG formulation was not toxic to the indicator species for predatory arthropods (LR50 
>50 g a.c./ha, Typhlodromus pyri) and parasitic arthropods (LR50 >50 g a.c./ha, Aphidius rhopalosiphi) in 
Tier 1 (glass plate) laboratory tests. An extended laboratory test with the parasitic wasp provided similar 
results (LR50 >50 g a.c./ha, Aphidius rhopalosiphi). Testing of ground-dwelling arthropod species on inert 
substrates (quartz sand) indicated no toxicity of flazasulfuron to ground beetles (LR50 >50 g a.c./ha, Poecilus 
cupreus) or spiders (LR50 >50 g a.c./ha, Pardosa sp). 

Risks of flazasulfuron to bees and other non-target arthropods were determined to be acceptable for realistic 
worst-case scenarios (direct dietary and/or contact exposure within the treatment area at the maximum 
exposure rate). No protection statements are required for bees or other non-target arthropods. 

Soil organisms 

Flazasulfuron and a representative WG formulation had low toxicity to soil macro-organisms such as 
earthworms (respective LC50 values >16 and >250 mg a.c./kg dry soil, Eisenia fetida). Following long-term 
exposure to flazasulfuron, reduced reproduction of springtails was observed in a dose-dependent manner at 
high concentrations (EC10 177 mg a.c./kg dry soil, Folsomia candida), while no adverse effects were 
observed at the highest concentrations tested on earthworms (NOEC 8.0 mg a.c./kg dry soil, Eisenia fetida) 
or soil mites (NOEC 1000 mg a.c./kg dry soil, Hypoaspis aculeifer). Flazasulfuron did not adversely affect soil 
microbial processes such as nitrogen transformation at the highest tested soil concentration (NOEC 
0.67 mg a.c./kg dry soil). The soil metabolites TPSA, ADMP, DMPU, DTPU, DTPP, HMTU, HTPP, GTPS, 
and HTF were less toxic than the parent substance. 

Risks of flazasulfuron to soil organisms were determined to be acceptable for realistic worst-case scenarios 
(direct exposure in top 5-cm soil within the treatment area at the maximum exposure rate). No protection 
statements are required for soil organisms. 

Non-target terrestrial plants 

A representative WG formulation of flazasulfuron was toxic, especially by being mixed with non-ionic 
surfactant, to ten species of non-target terrestrial plants with foliar exposure being the route of greatest 
concern. Following pre-emergent exposure (seedling emergence test), the most sensitive species was 
cabbage (ER50 1.9 g a.c./ha, Brassica oleracea) and the least sensitive species was cucumber (ER50 
632 g a.c./ha, Cucumis sativus). Following post-emergent exposure (vegetative vigour test), the most 
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sensitive species was carrot (ER50 0.16 g a.c./ha, Daucus carota) and the least sensitive species was maize 
(ER50 10 g a.c./ha, Zea mays). Based on an analysis of the species sensitivity distributions of the ER50 
values, the HR5 values were 2.5 g a.c./ha for pre-emergent exposure and 0.16 g a.c./ha for post-emergent 
exposure. 

Spray drift risks for use in non-crop areas were determined to be acceptable provided buffer zones of 
10 to 30 metres are observed for the protection of non-target terrestrial plants, depending on the boom 
height. Buffer zones are not required for crops. 

Recommendations 

In considering the environmental safety of the proposed use of Katana 250 WG Herbicide, the APVMA had 
regard to the toxicity of the active constituent in relation to relevant organisms and ecosystems. Based on 
the available information, the APVMA can be satisfied that the proposed use of the product is unlikely to 
have an unintended effect that is harmful to animals, plants or things or to the environment. 
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Efficacy and safety assessment 

Proposed product use pattern 

Katana 250 WG Herbicide, containing 250 g/kg of flazasulfuron in a water-soluble granule (WG), is proposed 
for use as an herbicide in vineyards, olive groves, citrus orchards, and in non-crop situations. The herbicide 
is proposed to be used for the control of pre-emergent and post-emergent grass and broadleaved weeds. 

Efficacy and target crop/animal safety 

A total of 33 trials were provided for Katana 250 WG Herbicide to evaluate efficacy and crop safety. 

The trials used appropriate trial design, scientific methodology, and assessment parameters, multiple 
replicates, industry standards, and untreated controls. The results were analysed using standard statistical 
procedures (ANOVA and LSD). 

Efficacy 

Twelve Australian trials in grapes, conducted between 2010 and 2013, were provided in assessing the 
control of a variety of different weed species pre- and post-emergently, across wide geographical areas 
(Tasmania, Western Australia, New South Wales, Victoria, and South Australia) representing a wide range of 
soil conditions. Ten New Zealand trials conducted between 2018 and 2020 were also provided in grapes, 
assessing the control of a variety of weeds for pre- and post-emergent control. 

Three Australian trials were provided in olives, assessing the control of pre-emergent weed control for sub 
clover and stagger weed, and post-emergent weed control for various weeds including great brome, sub 
clover, and flat weed. The trials were performed in Western Australia between 2011 and 2012. 

Eight Australia trials were provided for citrus uses, assessing pre-emergent weed control of various weeds 
including chickweed, cudweed, fat hen and crowsfoot grass, and post-emergent control of various weeds 
including bluetop and cudweed. The trials were conducted across a wide range of geographical areas 
including New South Wales, Queensland, and South Australia, between 2011 and 2013. 

The label rate for Katana 250 WG Herbicide is 150 to 200 g/ha (37.5 to 50 g a.c./ha) for all three crops to 
control pre- and post-emergent weeds. Rates of Katana at the maximum label rate (200 g/ha) were included 
in all trials. 

Efficacy was measured as mean percentage brownout, weed biomass, or precent control as a measurement 
of plants per plot, a set number of days following application. The mean germination counts of weeds were 
also recorded in some trials. 

Katana 250 WG Herbicide demonstrated good-to-excellent control at 200 g/ha and the control was 
demonstrated to be equivalent to industry standards. 
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Crop safety 

No adverse observations were recorded in any of the Australian or New Zealand trials when Katana 250 WG 
Herbicide was applied to olives, grapevines or citrus at maximum label rates and double the maximum label 
rates. 

Grapevines 

Twenty trials were submitted to assess the product at the label rate of 50 g a.c./ha (200 g/ha). The trials 
were conducted across an assortment of grape varieties, and across a range of grapevine ages up to 
17 years. In 3 of the 20 trials, Katana 250 WG Herbicide was applied at twice the maximum label rate, 
400 g/ha, with no adverse observations recorded. 

Citrus 

Eight trials were submitted to assess the product at the label rate of 50 g a.c./ha (200 g/ha). In seven of the 
eight trials, Katana 250 WG was applied at twice the maximum label rate 400 g/ha, and no adverse 
observations were recorded. The trials were conducted across a variety of citrus varieties including lemons, 
oranges and mandarins, and on trees aged from 4 to 20 years. 

Olives 

Three trials were submitted to assess the product at the label rate of 50 g a.c./ha (200 g/ha). No adverse 
observations were recorded. 

Residue trials assessing crop safety: 

In two residue trials, flazasulfuron was applied at ~50 and ~100 g a.c./ha (1× and 2× the proposed rate) to 
grapes (n=5), citrus (n=7) and olives (n=4). For each trial, the study report noted no phytotoxicity was 
detected. 

Flazasulfuron is not soil adsorbed, and the proposed use pattern has the critical comment of ‘avoid direct or 
indirect spray contact with crop foliage, bark, roots or fruit as it may cause localised injury’. 

Resistance management 

Flazasulfuron is classified by the Herbicide Resistance Action Committee (HRAC 2021) as Group 2 
sulfonylureas, with the mode of action of an inhibitor of Acetolactate Synthase (ALS inhibitors). Flazasulfuron 
will be the only sulphonyl urea Group 2 herbicide available for use in citrus, olives, or grapes. 

Recommendations 

Trial data indicate that Katana 250 WG Fungicide will provide acceptable control of a range of broadleaved 
and grass weeds included on the proposed product label in vineyards, olive groves, citrus orchards, and 
under electric power transmission lines and towers in stock exclusion zones on public land. Acceptable crop 
safety is expected when the product is used as directed. The directions for use are appropriate, and 
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consistent with herbicides currently used in Australian commercial agriculture. There are no objections on 
efficacy or target crop safety grounds to the registration of the product Katana 250 WG Herbicide containing 
250 g/kg flazasulfuron. 
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Spray drift assessment 

Regulatory Acceptable Levels (RALs) were established using the APVMA Spray Drift Assessment Tool 
(SDRAT), or Spray Drift Management Tool (SDMT), by each risk area, in order to calculate the appropriate 
spray drift buffer zones for Katana 250 WG. 

Table 7: Summary of RALs for Katana 250 WG Herbicide 

Sensitive area 
Regulatory Acceptable Level 

Level of active Units 

Bystander 51 g/ha 

Livestock 4.1 ppm 

Aquatic 0.28 µg/L 

Pollinator 16667 g/ha 

Vegetation 0.16 g/ha 

Buffer zones calculated by the SDRAT or SDMT, using the above RALs, were incorporated into the Katana 
250 WG label spray drift instructions (see Labelling Requirements below)
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Labelling requirements 
CAUTION 

KEEP OUT OF REACH OF CHILDREN 
READ SAFETY DIRECTIONS BEFORE OPENING OR USING 

Katana® 
250 WG Herbicide 

ACTIVE CONSTITUENT: 250 g/kg FLAZASULFURON 

GROUP 2 HERBICIDE 

For control of various grass and broadleaved weeds in vineyards, olive groves and citrus orchards 
and in non-crop situations as specified in the DIRECTIONS FOR USE table 

CONTENTS: 500 g – 20 kg 
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DIRECTIONS FOR USE 

RESTRAINTS 

DO NOT apply by aircraft. 

DO NOT apply KATANA to olive trees or grape vines less than 3 years old, or citrus trees that are less than 
5 years old. Avoid direct or indirect spray contact with crop foliage, bark, roots or fruit. 

DO NOT use KATANA on trees or vines that are stressed, exhibit low vigour or poor health. 

DO NOT apply KATANA more than once per year. 

DO NOT apply KATANA on soils that have open channels or cracks. 

DO NOT apply KATANA to areas where soil erosion or runoff is likely to occur. 

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 replant trees or vines within 12 months of an application. 

DO NOT rotate to another crop not on the label within 12 months of an application. 

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 buffer zone tables 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 as measured at the 
application site during the time of application. 

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

• spray droplets not smaller than a COARSE spray droplet size category 

• minimum distances between the application site and downwind sensitive areas (see the following 
tables titled ‘Buffer Zones for Boom Sprayers’) are observed. 

Buffer zones for boom sprayers in non-crop areas only 

Application 
rate 

Boom height 
above the 
target 
canopy 

Mandatory downwind buffer zones 

Bystander 
areas 

Natural 
aquatic 
areas 

Pollinator 
areas 

Vegetation 
areas 

Livestock 
areas 

Up to 
200 g/ha 

0.5 m or lower 0 metres 0 metres 0 metres 10 metres 0 metres 

1.0 m or lower 0 metres 20 metres 0 metres 30 metres 0 metres 
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Directions for use 

Situation Weeds Rate Critical Comments 

Vineyards, 
olive groves 
– (>3 years 
old) 

Pre-emergent 
broad leaf 
weeds, grass 
weeds – refer 
to Weeds 
controlled 
table 

150 – 200 g/ha Avoid direct or indirect spray contact with crop foliage, 
bark, roots or fruit as it may cause localised injury. 

Apply with a directed sprayer along vine or tree row. Apply 
to bare moist soil free of trash and before the main weed 
germination period. Excessive weed cover may prevent a 
uniform distribution of KATANA reaching the soil and 
consequently reduced residual weed control. 

Use higher rate where longer residual control of weed is 
required, or if there is a low infestation of seedling weeds. 

Soil moisture is required for the activation of KATANA. 
Apply KATANA prior to rainfall or irrigation of 10 mm. Dry 
soil conditions following the application of KATANA may 
result in reduced weed control. 

DO NOT apply KATANA on stony soils. 

DO NOT apply In Tasmania where inter-row areas consist 
of bare soil. 

DO NOT apply in olive groves if fruit on the ground is still 
to be harvested. 

Post-
emergent 
broad leaf 
weeds, grass 
weeds – refer 
to Weeds 
controlled 
table 

150 – 200 g/ha+ 
non-ionic 
surfactant* 

Avoid direct or indirect spray contact with crop foliage, 
bark, roots or fruit as it may cause localised injury. 

Apply with a directed sprayer along vine or tree row. 
Application to be made to seedling weeds with 2–6 leaves 
or before tillering in grasses. 

It is recommended to tank mix KATANA with a registered 
knockdown herbicide containing glyphosate or 
glufosinate-ammonium. 

Ensure application is made to stress free weeds within a 
Delta T range of 2 – 8. 
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Situation Weeds Rate Critical Comments 

If weed coverage is not too dense, this application will 
also assist in residual weed control. 

DO NOT apply KATANA on stony soils. 

DO NOT apply In Tasmania where inter-row areas consist 
of bare soil. 

DO NOT apply in olive groves if fruit on the ground is still 
to be harvested. 

Citrus 
orchards 
(oranges, 
lemons & 
mandarins 
only) (>5 
years old) 

Pre-emergent 
broad leaf 
weeds, grass 
weeds – refer 
to Weeds 
controlled 
table 

150 – 200 g/ha Avoid direct or indirect spray contact with crop foliage, 
bark, roots or fruit as it may cause localised injury. 

Apply with a directed sprayer along tree row. Apply to 
bare moist soil free of trash and before the main weed 
germination period. Excessive weed cover may prevent a 
uniform distribution of KATANA reaching the soil and 
consequently reduced residual weed control. 

Use higher rate where longer residual control of weed is 
required, or if there is a low infestation of seedling weeds. 

Soil moisture is required for the activation of KATANA. 
Apply KATANA prior to rainfall or irrigation of 10 mm. Dry 
soil conditions following the application of KATANA may 
result in reduced weed control. 

DO NOT apply Katana from the beginning of Spring bud 
burst until the end of summer bud burst. 

DO NOT apply KATANA on stony soils, or on sandy soils 
with a cation exchange capacity (CEC) of less than 
5 meq/100 g. 
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Situation Weeds Rate Critical Comments 

Post-
emergent 
broad leaf 
weeds, grass 
weeds – refer 
to Weeds 
controlled 
table 

150 – 200 g/ha+ 
non-ionic 
surfactant* 

Avoid direct or indirect spray contact with crop foliage, 
bark, roots or fruit as it may cause localised injury. 

Apply with a directed sprayer along tree row. Application 
to be made to seedling weeds with 2 - 6 leaves or before 
tillering in grasses. 

It is recommended to tank mix KATANA with a registered 
knockdown herbicide containing glyphosate or 
glufosinate-ammonium. 

Ensure application is made to stress free weeds within a 
Delta T range of 2 – 8. 

If weed coverage is not too dense, this application will 
also assist in residual weed control. 

DO NOT apply Katana from the beginning of Spring bud 
burst until the end of summer bud burst. 

DO NOT apply KATANA on stony soils, or on sandy soils 
with a cation exchange capacity (CEC) of less than 
5 meq/100 g. 

Non-crop 
under 
electric 
power 
transmission 
lines and 
towers in 
stock-
exclusion 
zones on 
public land 

Pre-emergent 
broad leaf 
weeds grass 
weeds – refer 
to Weeds 
controlled 
table 

150 – 200 g/ha Avoid direct or indirect spray contact with desirable 
vegetation as it may cause localised plant injury. 

Apply to bare moist soil free of trash and before the main 
weed germination period. Excessive weed cover may 
prevent a uniform distribution of KATANA reaching the 
soil and consequently reduced residual weed control. 

Use higher rate where longer residual control of weed is 
required, or if there is a low infestation of seedling weeds. 

Soil moisture is required for the activation of KATANA. 

Apply KATANA prior to rainfall of 10 mm. Dry soil 
conditions following the application of KATANA may result 
in reduced weed control. 
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Situation Weeds Rate Critical Comments 

Post-
emergent 
broad leaf 
weeds, grass 
weeds – refer 
to Weeds 
controlled 
table 

150 – 200 g/ha+ 
non-ionic 
surfactant* 

Avoid direct or indirect spray contact with desirable 
vegetation as it may cause localised plant injury. 

Apply to seedling weeds with 2 – 6 leaves or before 
tillering in grasses. 

It is recommended to tank mix KATANA with a registered 
knockdown herbicide containing glyphosate or 
glufosinate-ammonium. 

Ensure application is made to stress free weeds within a 
Delta T range of 2 – 8. 

If weed coverage is not too dense, this application will 
also assist in residual weed control. 

*Use with a registered non-ionic surfactant at its recommended use rate for mixing with herbicides. 

Weeds controlled 

Timing Weed type Weed names 

Pre-emergent Broad leaf weeds Dandelion (Taraxacum officinale) 

Fat hen (Chenopodium album) 

Marshmallow (Malva parviflora & Althaea officinalis) 

Soursob (Oxalis pes-caprae) 

Sowthistle (Sonchus oleraceus) 

Staggerweed (Stachys arvensis) 

Stinging nettle (Urtica dioica) 

Subterranean clover (Trifolium subterraneum) 

Turnip weed (Rapistrum rugosum) 

White clover (Trifolium repens) 
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Timing Weed type Weed names 

Wild radish (Raphanus raphanistrum) 

Wireweed (Polygonum aviculare) 

Grass weeds Barley grass (Hordeum spp.) 

Awnless Barnyard grass (Echinochloa crus-galli) 

Common paspalum (Paspalum dilatatum) 

Couch grass (Cynodon dactylon) 

Perennial ryegrass (Lolium perenne) 

Toad rush (Juncus bufonius) 

Winter grass (Poa annua) 

Post-emergent Broad leaf weeds Capeweed (Arctotheca calendula) 

Dandelion (Taraxacum officinale) 

Flatweed (Hypochoeris radicata) 

Fleabane (Conzya sp.) 

Marshmallow (Malva spp.) 

Pimpernel (Anagallis arvensis) 

Prickly lettuce (Lactuca serriola) 

Salvation Jane (Echium plantagineum) 

Shepherd’s purse (Capsella bursa-pastoris) 

Soursob (Oxalis pes-caprae) 

Storksbill (Erodium cicutarium) 

Subterranean clover (Trifolium subterraneum) 

White clover (Trifolium repens) 
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Timing Weed type Weed names 

Wild radish (Raphanus raphanistrum) 

Willow herb (Epilobium spp.) 

Grass weeds Annual ryegrass (Lolium rigidum) 

Barley grass (Hordeum sp.) 

Awnless Barnyard grass (Echinochloa crus-galli) 

Great brome grass (Bromus diandrus) 

Perennial ryegrass (Lolium perenne) 

Silver grass (Vulpia sp.) 

Toad rush (Juncus bufonius) 

NOT TO BE USED FOR ANY PURPOSE, OR IN ANY MANNER, CONTRARY TO THIS LABEL UNLESS 
AUTHORISED UNDER APPROPRIATE LEGISLATION. 

Withholding periods 

Harvest 

Grapes: Do not harvest for 11 weeks after application 

Olives: Do not harvest for 4 weeks rafter application 

Citrus: Do not harvest for 1 day after application 

Grazing 

Vineyards, olive groves, citrus orchards and non-crop areas (under electric power transmission lines and 
towers in stock exclusion zones on public land) 

Do not graze or cut for stockfood 

General instructions 

Mixing 

Fill minimum 50% of the required water into the spray tank and agitate when adding the required amount of 
KATANA. Add surfactant when required for post-emergent applications. Finally add the rest of the required 
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water volume. Keep the spray solution agitated until all product is applied. Never prepare more spray 
solution than required. 

Surfactant 

Use with a registered non-ionic surfactant at its recommended use rate for mixing with herbicides. 

Application 

Apply with a directed sprayer along tree or vine row. Avoid spraying near areas such as irrigation channels 
and dams. 

Use a minimum of 200 L water/ha. 

Compatibility 

For post-emergent use, it is recommended to tank mix KATANA with a registered knockdown herbicide 
containing glyphosate or glufosinate-ammonium. 

Always follow label requirements of mixing partner.
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Sprayer clean-up 

When cleaning spraying equipment, wear cotton overalls buttoned to the neck and wrist and elbow-length 
chemical resistant gloves. After KATANA is applied the following steps must be taken to clean the spray 
equipment. 

Drain tank; thoroughly rinse inside of spray tanks with clean water (rinse about 1 minute per 100 litres of tank 
capacity). Loosen and physically remove any visible deposits with a stiff brush. 

Fill the tank with clean water and add 4 litres of household ammonia (contains at least 3% active ingredient) 
for every 400 litres of water. Circulate the cleaning solution through the tank and hoses for at least 
15 minutes. Flush the cleaning solution through the hoses, boom and nozzles (1/4 volume of tank capacity) 
and then drain the tank. 

Repeat step 1. 

Repeat step 2. 

Remove the nozzles and screen and clean separately in a bucket containing cleaning agent and water. 

Rinse the tank, boom and hoses with clean water. 

If only ammonia is used as a cleaner, the rinsate solution from both steps 2 and 4 may be applied back to 
the crop(s) as specified on the label. If other cleaners are used, consult the cleaner label for rinsate disposal 
instructions. If no instructions are given, dispose of the rinsate on site or at an approved waste disposal 
facility. 

(Attention: A dangerous gas will form if chlorine bleach is mixed with ammonia.) 

Herbicide resistance warning 

GROUP 2 HERBICIDE 

KATANA is a member of the sulfonylurea group of herbicides. The product inhibits acetolactate synthase. 
For weed resistance management, the product is a Group 2 herbicide. 

Some naturally occurring weed biotypes resistant to the product and other Group 2 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 
this product or other Group 2 herbicides. 

Since the occurrence of resistant weeds is difficult to detect prior to use, ISK Biosciences Oceania Pty Ltd 
accept no liability for any losses that may result from the failure of this product to control resistant weeds.
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Precautions 

Re-entry 

For general public: 

DO NOT allow entry into treated areas until the spray has dried. 

For occupational users: 

DO NOT enter treated areas until spray has dried, unless wearing cotton overalls buttoned to the neck and 
wrist (or equivalent clothing). Clothing must be laundered after each day’s use. 

Protection of wildlife, fish, crustaceans and environment: 

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

Storage and disposal: 

Store in the closed, original container in a cool, well-ventilated area, away from children, animals, food, 
feedstuffs and fertilizers. Do not store for prolonged periods in direct sunlight. 

Triple rinse containers before disposal. Add rinsings to the 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: 

Will irritate eyes. Avoid contact with eyes. When opening the container, preparing spray and using the 
prepared spray, wear cotton overalls buttoned to the neck and wrist (or equivalent clothing).  Wash hands 
after use. After each day’s use, wash contaminated clothing. 

First aid: 

If poisoning occurs contact a doctor or Poisons Information Centre. Phone Australia 131 126, New Zealand 
0800 764 766.
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Acronyms and abbreviations 

Shortened term Full term 

ac Active constituent 

ADI Acceptable daily intake (for humans) 

ai Active ingredient 

ARfD Acute reference dose 

bw Bodyweight 

d Day 

DT50 Time taken for 50% of the concentration to dissipate 

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 

ESI Export slaughter interval 

F0 Original parent generation 

g Gram 

GAP Good Agricultural Practice 

GLP Good Laboratory Practice 

h Hour 

ha Hectare 

HPLC High pressure liquid chromatography or high-performance liquid chromatography 

in vitro Outside the living body and in an artificial environment 

in vivo Inside the living body of a plant or animal 

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 
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Shortened term Full term 

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

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 

NOEC/NOEL No observable effect concentration level 

NOAEL No observed adverse effect level 

PAI Pure active ingredient 

po Oral 

PPE Personal protective equipment 

ppm Parts per million 

s Second 

SUSMP Standard for the Uniform Scheduling of Medicines and Poisons 

TGAC Technical grade active constituent 

TGAI  Technical grade active ingredient 

µg Microgram 

WG Water dispersible granule 

WHP Withholding period 
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