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 Preface 1 

Preface 

The Australian Pesticides and Veterinary Medicines Authority (APVMA) is the Australian Government 

regulator responsible for assessing and approving agricultural and veterinary chemical products prior to their 

sale and use in Australia. Before approving an active constituent and/or registering a product, the APVMA 

must be satisfied that the statutory criteria, including the safety, efficacy, trade, and labelling criteria, have 

been met. The information and technical data required by the APVMA to assess the statutory criteria of new 

chemical products, and the methods of assessment, must be consistent with accepted scientific principles 

and processes. Details are outlined on the APVMA website. 

The APVMA has a policy of encouraging transparency in its activities and seeking community involvement in 

decision making. Part of that process is the publication of Public Release Summaries for products containing 

new active constituents. This Public Release Summary is intended as a brief overview of the assessment 

that has been conducted by the APVMA and of the specialist advice received from advisory agencies, 

including other Australian Government agencies and State departments of primary industries. It has been 

deliberately presented in a manner that is likely to be informative to the widest possible audience to 

encourage public comment. 

About this document 

This Public Release Summary indicates that the APVMA is considering an application for registration of an 

agricultural or veterinary chemical. It provides a summary of the APVMA’s assessment, which may include 

details of: 

 the toxicology of both the active constituent and product 

 the residues and trade assessment 

 occupational exposure aspects 

 environmental fate, toxicity, potential exposure and hazard 

 efficacy and target crop or animal safety. 

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

Making a submission 

In accordance with sections 12 and 13 of the Agvet Code, the APVMA invites any person to submit a 

relevant written submission as to whether the application for registration of Reflex 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 24 February 2021 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: 

Executive Director, Registration Management 

Australian Pesticides and Veterinary Medicines Authority 

GPO Box 3262 

Sydney NSW 2001 

Phone: +61 2 6770 2300 

Email: enquiries@apvma.gov.au 

Further information 

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

Copies of technical evaluation reports covering chemistry, efficacy and safety, toxicology, occupational 

health and safety aspects, residues in food and environmental aspects are available from the APVMA on 

request. 

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

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

This publication provides a summary of the data reviewed and an outline of the regulatory considerations for 

the proposed registration of Reflex Herbicide, and approval of the new active constituent fomesafen. 

Applicant 

Syngenta Australia Pty Ltd. 

Purpose of application 

Syngenta Australia Pty Ltd has applied to the APVMA for registration of the new product Reflex Herbicide, 

containing 240 g/L, as a soluble concentrate formulation of the new active constituent fomesafen. 

Proposed claims and use pattern 

The product Reflex Herbicide is proposed for pre-emergent weed control in pulse crops including chickpeas, 

lupins, lentils, field peas, faba beans and vetch. Only one application will be made per cropping season. It 

will be applied via ground boom application either prior to sowing and incorporated by the sowing operation 

(IBS) or post-sowing, pre-emergent (PSPE) to crop and weeds. 

Mode of action 

Fomesafen is a selective herbicide inhibiting the protoporphyrinogen oxidase (PPO-inhibitor inhibiting 

chlorophyll biosynthesis). It is a contact herbicide and is absorbed by both leaves and roots, with very limited 

translocation in the phloem. 

Overseas registrations 

The product, Reflex Herbicide, is currently registered in Canada for use in cucumbers, dry edible beans or 

snap common beans, dry shelled peas, lima beans, Otebo beans, perennial, strawberries, potato, soybean, 

and succulent peas and in the USA for use in cotton, dry beans or snap beans, potato and soybeans. 

A soluble concentrate formulation containing 250 g/L fomesafen is registered in the following countries: 

 Belize, China for use in soybeans. 

 Brazil for use in cotton, dry beans and soybeans. 

 El Salvador, Guatemala, Honduras for use in garden beans. 

 Chile, Mexico, Nicaragua for use in beans and soybeans. 

 Israel for use in beans, chickpeas and peas. 

 South Africa for use in garden beans, peanuts and soybeans. 

 Zambia for use in garden beans, groundnuts, peanuts and soybeans.
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Chemistry and manufacture 

Active constituent 

The active constituent fomesafen is manufactured overseas. Details of the chemical name, structure, and 

physicochemical properties of fomesafen are listed below (Tables 1 to 2). 

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

Common name (ISO): Fomesafen 

IUPAC name: 5-[2-chloro-4-(trifluoromethyl)phenoxy]-N-(methylsulfonyl)-2-nitrobenzamide 

CAS registry number: 72178-02-0 

Molecular formula: C15H10ClF3N2O6S 

Molecular weight: 438.8 g/mol 

Structural formula: 

 

Table 2: Key physicochemical properties of the active constituent fomesafen 

Physical form: Solid powder (purified active) 

Colour: White (purified active) 

Odour: No characteristic odour (purified active) 

Melting point: 219°C (purified active) 

Density 1.61 g/cm3 at 20°C (purified active) 

pH (1% in distilled water) 4.5 at 20°C (purified active) 

Stability in air: Stable at room temperature 

Flammability Not considered highly flammable 

Explosive properties: Not considered explosive 

Thermal stability: Stable at room temperature 

Oxidising properties: None oxidizing 
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Solubility in water at 20oC 

(purified active): 

23 mg/L (purified water) 

0.64 mg/L (1M HCl) 

91 mg/L (pH 5 buffer) 

1200 mg/L (pH 7 buffer) 

10,000 mg/L (pH 9 buffer) 

Corrosion characteristics: Tin plate: no corrosion 

Galvanized sheet metal: no corrosion 

Sheet steel: no corrosion 

Stainless steel: no corrosion 

Surface tension (90% saturated 

aqueous solution): 

σ = 49.9 mN/m at 20°C (technical active). 

Octanol/water partition 

coefficient ((Pow) at 20°C): 

log Pow = 3.4 (undissociated) 

Vapour pressure: < 4 × 10-9 kPa at 20°C 

Henry’s law constant at 20oC: 
< 3 × 10-3 Pam3/mol (pH = 0.3) 

< 2 × 10-7 Pam3/mol (pH = 7.0) 

Phototransformation: The quantum yield for direct photo- transformation was determined 

experimentally to be < 2.7 × 10-4 f at pH range 4-9 following irradiation at 313 

± 10 nm at 20°C 

Photochemical properties: After 32 days irradiation (Florida spring sunlight / pH7), 92.3% to 93.9% of the 

applied radioactivity was characterised as fomesafen 

Hydrolysis in aqueous solution: 14C-PP21, at a concentration of about 0.3 μg/ml, hydrolysed by less than 8% 

when heated for 31 days at 40°C in 10-3 M aqueous hydrochloric acid and 

sodium hydroxide solutions. No individual hydrolysis product exceeded 2% of 

the total radioactivity 

The purified active ingredient (typical purity 99.3%) is a white, solid powder with no characteristic odour. 

Fomesafen is neither flammable, explosive, nor oxidising. The vapour pressure is less than 4 × 10-9 kPa at 

20°C and is essentially non-volatile. The water solubility is low at acidic pH and increases with increasing pH 

due to ionisation of the sulfonamide nitrogen atom: at 23 mg/L (purified water), 0.64 mg/L (1M HCl), 91 mg/L 

(pH 5 buffer), 1200 mg/L (pH 7 buffer),and 10,000 mg/L (pH 9 buffer). The n-octanol/ water partition 

coefficient (log Pow) is 3.4 at pH 4 indicating fomesafen is moderately lipophilic. The dissociation constant 

(pKa) was reported to be 2.83 at 20°C. Fomesafen (purified active ingredient) has a melting point of 219°C. 

The FTIR, NMR and MS spectra are consistent with the molecular structure. 

Formulated product 

The product Reflex Herbicide will be manufactured both overseas and in Australia. Tables 3 and 4 outline 

some key aspects of the formulation and physicochemical properties of the product. 
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Table 3: Key aspects of the formulation of the product Reflex Herbicide 

Distinguishing name: Reflex Herbicide 

Formulation type: Soluble concentrate (SL) 

Active constituent 

concentration: 

240 g/L fomesafen, present as the sodium salt 

Table 4: Physicochemical properties of the product Reflex Herbicide 

Physical form: Light brown liquid with no characteristic odour 

PH: 7.1 (undiluted) 

5.9 (1% w/v) 

Acidity/Alkalinity: 0.001% w/w (calculated as H2SO4) 

Boiling point: Boiling point of 101 °C (374 K) at 763 mmHg (102 kPa) 

Density: 1.2597 g cm-3 at 20°C 

Kinematic viscosity: 3.76 mPa at 20 °C 

2.43 mPa at 40 °C 

No significant shear rate dependence was found 

Persistent foaming 3.0% in 

CIPAC D, 1 min: 

max. 60 mL 

Corrosion: Tin plate: Slight corrosion but no weight change 

Galvanised sheet metal: no corrosion 

Sheet steel: corrosion, corrosion rate: 0.17 g/m2/hr corresponding to 

0.19 mm/yr 

Stainless steel: no corrosion 

Safety properties: Not explosive, No oxidizing properties Not classified in terms of its flash point 

and not classified as Dangerous Goods 

Auto-ignition temperature: 650 ± 10°C 

Storage stability: The active content and all of the physico-chemical properties of formulation 

remained within product specification after storage at both elevated and low 

temperatures and cold storage after testing. The product is expected to remain 

within the specifications for at least 2 years when stored under normal 

conditions 

Packaging: HDPE bottle with screw top lid. No product bottle interaction 

The formulated product is a light brown liquid with no characteristic odour in the form of a soluble 

concentrate formulation. It has a pH of 7.1 when neat, at 20°C and 5.9 at 1% dilution at 20°C. Viscosity of 

the product is 3.76 mPa at 20°C and 2.43 mPa at 40°C. The product has a boiling point of 101°C. Reflex 

Herbicide is an aqueous-based preparation and is not explosive, oxidising or corrosive. The active content 
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and all of the physico-chemical properties of formulation remained within the product specifications at both 

elevated temperature and under cold storage. It is expected that the product should remain within 

specifications for at least 2 years when stored under normal conditions. 

Recommendations 

The APVMA has evaluated the chemistry of the active constituent fomesafen and associated product Reflex 

Herbicide, including the manufacturing process, quality control procedures, identification, stability, batch 

analysis results and analytical methods, and found them to be acceptable. The available storage stability 

data indicate that the formulated product is expected to remain stable for at least 2 years when stored under 

normal conditions.
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Toxicological assessment 

Evaluation of toxicology 

Chemical class 

Fomesafen belongs diphenyl-ether class of contact herbicides which are inhibitors of a key enzyme required 

for the production of chlorophyll in plants (protoporphyrinogen oxidase EC1.3.3.4, also known as 

protoporphyrin IX oxidase, abbreviated as PPO). Protoporphyrin IX oxidase is the last common enzyme in 

the biosynthesis of plant chlorophylls and mammalian heme acting in the nanomolar concentration range in 

plants but requiring considerably higher concentrations in mammals to elicit detectable effects on heme 

production. PPO inhibitors block the synthesis of chlorophylls which starves the plant of food by preventing 

photosynthesis and also results in a build-up of porphyrin precursors which are photoreactive in plants, 

causing membrane damage and plant death. 

Pharmacokinetics 

Following oral administration to rats, hamsters, dogs, monkeys and humans, fomesafen is rapidly and 

extensively absorbed with a bioavailability of 80% or greater. The compound is excreted moderately rapidly, 

primarily in the urine as the parent material but with significant amounts excreted in the faeces, again 

primarily as the parent compound but with a range of metabolites at low levels. Faecal radiolabel appears to 

be primarily a result of biliary excretion and a degree of enterohepatic recirculation is present. In male rats 

given a single low dose (5 mg/kg bw/day) a sex-based difference in excretion pattern was observed with the 

faeces being dominant over urine as the principal route. At higher doses (500 mg/kg bw) this difference in 

rats was not apparent. Metabolism was limited to modification of ring substituent groups (did not involve 

cleavage of nitrophenyl from the chlorophenyl ring). 

The pharmacokinetics of fomesafen in the mouse is unique amongst experimental animals and humans. The 

compound is rapidly and extensively absorbed in mice, but excretion of radiolabel is slow and prolonged with 

only a small proportion of radiolabel excreted in the urine and a marked accumulation of fomesafen in the 

liver is seen. The primary route of elimination in the mouse is via the faeces. The mouse is consequently a 

poor model for human health risk assessment. No evidence of accumulation in fat or tissues was observed 

although levels in the liver, GIT and kidneys were higher than other organs. Once dosing ceased, levels in 

the liver and other organs declined rapidly. 

Although the dermal absorption studies had limitations preventing the identification of a specific dermal 

absorption study that were adequate to indicate that fomesafen is poorly absorbed dermally. Consideration 

of a chemical analogue with similar structural and chemical properties with more robust data indicated that 

fomesafen is likely to have a dermal absorption of less than 18%. In addition, the product contains 

fomesafen in the form of a sodium salt which will further limit dermal absorption. Consequently, a Dermal 

Absorption Factor of 18%, consistent with that of the US Environmental Protection Agency (EPA), was 

selected for occupational health and safety (OH&S) risk assessment, noting that the value is likely to greatly 

exceed the true value in human skin of fomesafen sodium. 
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Acute toxicity (active constituent) 

Fomesafen sodium has low acute toxicity by the oral, dermal and inhalational routes. It is not a skin 

sensitiser in mouse or guinea pig models but is a slight to moderate skin irritant and a severe eye irritant. 

Acute toxicity (product) 

Reflex Herbicide is of low toxicity after acute oral, dermal and inhalation administration. The formulation is at 

most a slight skin irritant in rabbits and is not a skin sensitiser in guinea pigs (Buehler) but is a severe eye 

irritant in rabbits. 

Repeat-dose toxicity 

Fomesafen is a protoporphyrin IX oxidase (PPO) inhibitor. PPO is the last common enzyme in the 

biosynthesis of chlorophylls and haem acting in the nanomolar concentration range in plants but requiring 

considerably higher concentrations in mammals to elicit detectable effects on haem production. PPO 

inhibition likely explains the commonly observed slight reduction in haemoglobin levels and related blood 

parameters observed at high doses in toxicology studies. Inhibition of porphyrin synthesis can result in 

precursor porphyrins accumulating in the liver where they are excreted in the bile coupled with cholesterol. 

This process results in deposition of pigment in the liver and other tissues, and alterations in cholesterol 

levels due to increased production to compensate for that lost with the porphyrin excretion. Increased 

pigmentation of the liver was observed in both the rat and mouse 2-year studies for fomesafen but was not 

observed in shorter term studies or in dogs. PPARα activation by fomesafen results in peroxisome 

proliferation which also contributes to hypolipidaemia observed across experimental species. In short term 

and sub chronic studies the NOAELs were largely determined by liver related effects including enlargement 

and microscopic changes and/or a slight anaemia.  

Due to low dermal penetration toxicity via the dermal route is low. In a rat study fomesafen was applied to 

the skin at 0, 10, 100, 1000 mg/kg bw/day, for 6 hours a day under a semi occlusive dressing on 5 days per 

week over 21 days. The only treatment related effect observed was a small, adaptive (i.e. non-adverse), but 

statistically significant increase in liver weight in males treated with 100 or 1000 mg/kg bw/day, compared to 

controls, but there was no effect in females. There were no correlating clinical biochemistry or histopathology 

findings related to treatment. The NOAEL for dermal treatment with fomesafen for 21 days in rats was 

1000 mg/kg bw/day, the highest dose tested. 

Fomesafen was applied dermally to rabbits at 0, 10, 100 and 1000 mg/kg bw/day, 6 hours per day on 5 days 

per week for 3 weeks (15 applications) under an occlusive dressing. Other than a local moderate to severe 

irritation at the application site at all doses there were no effects on any experimental parameters. The 

NOAEL for systemic toxicity was therefore 1000 mg/kg bw/day the highest dose tested. 

Fomesafen sodium (10 mg/ml) in propylene glycol, octanol or ethyl decanoate was applied to 800 cm2 of 

skin, at 1.25 µl/cm2, on the back of male human volunteers for 8 hours without occlusion. Urine was collected 

for 96 hours and blood for 31 hours. A 6 cm2 area of the treated skin was tape stripped to remove stratum 

corneum at 8 hours after application. Skin fomesafen levels decreased with increasing depth of stratum 

corneum with the majority of recovered fomesafen obtained from the first 5 skin strips. Fomesafen was 

undetectable in blood at all time points. Material recovered from the urine was 0.3 to 2.4% of the applied 
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dose regardless of the vehicle used. As would be predicted from the lower solubility of fomesafen in ethyl 

decanoate, absorption from that vehicle was higher than from the other 2 but still low in absolute terms (0.8 

to 2.4%). Three volunteers developed erythema from the propylene glycol vehicle and more fomesafen was 

absorbed in these individuals. The propylene glycol is a known penetration enhancer. Although this study is 

not sufficiently robust to provide the basis for establishment of a precise dermal absorption factor (DAF), it is 

adequate to place some boundaries on the DAF. Fomesafen is not metabolised to any meaningful extent in 

experimental animals including primates and is primarily excreted in the urine. Given the minimal urinary 

recovery over a 96 hour period (<< 200 µg from a 10 mg dose), the data is consistent with a low dermal 

absorption. 

Chronic toxicity and carcinogenicity 

Fomesafen was not carcinogenic in a 2-year rat study at doses up to 50 mg/kg bw/day (the highest dose 

tested) which was therefore the NOAEL for carcinogenicity. In a 2-year mouse study where fomesafen was 

administered at doses of up to 115 mg/kg bw/day an increased incidence of benign and malignant liver 

tumours was observed at the top dose in both sexes and an increased incidence of benign liver tumours at 

the dose below that. Mode of action and pharmacokinetic studies demonstrated that the mouse is not an 

appropriate model for human risk assessment of fomesafen due to accumulation of the compound in the liver 

and interaction with peroxisome proliferator-activated receptor-alpha (PPARα) which is known to result in 

liver tumours in mice but not in humans or primates. 

Fomesafen is unlikely to present a carcinogenic risk to humans. 

Reproductive and developmental toxicity 

Two reproduction studies were conducted in rats with fomesafen in the diet at 0, 50, 250, and 1000 ppm. 

The first study was a 2-generation study and the second a 3-generation study. Both studies included 2 litters 

of pups per generation. Results across the 2 studies were consistent. There were no treatment related 

effects on mortality, clinical signs of toxicity, gestation length, fertility or offspring sex ratio in any parental 

groups. Slight reductions in weight gains were observed in some parental generations associated with 

reduced food consumption. The proportion of pups surviving to day 22 was reduced at 1000 ppm in the first 

but not the second litter of pups per generation. This pattern of reduced survival in the A but not B litters is 

quite unusual but consistent across both studies and clearly treatment-related. Survival was also reduced at 

250 ppm in the F1A litter in both studies. There were no treatment related histopathological effects in 

reproductive organs of any parental generation. At 1000 ppm an increased incidence and severity of focal 

necrosis in the liver of F0 and F2 parental males was seen with liver changes consistent with peroxisome 

proliferation in both sexes in all parental generations, and increased biliary hyperplasia in both sexes in F0 

parents. The incidence of colloid cysts in the pituitary was increased in F1 females at 1000 ppm in both 

studies. Effects in pups were confined to the 1000 ppm groups where pup weight gain reductions were 

consistently seen in all offspring generations. Slight changes in staining characteristics of the liver was seen 

in some pups of both sexes. As histopathology of the liver was conducted on all animals only from the 

control and 1000 ppm groups a NOAEL for parental liver toxicity could not be established from this study in 

isolation. Looking across the database at studies of approximately equivalent duration in rats, the overall 

NOAEL for liver & therefore parental toxicity is 6.4 mg/kg bw/day (from the 90 day neurotoxicity study) based 

on evidence of liver toxicity at the overall LOAEL of 50 mg/kg bw/day (from both the carcinogenicity and this 

reproduction study). The NOAEL for offspring toxicity was 250 ppm, approximately equal to 12.5 mg/kg bw/d 
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based on reduced pup survival to day 22 and reduced pup weight gains to day 29 at the LOAEL of 1000 

ppm, approximately equal to 50 mg/kg bw/d.  

In a developmental toxicity study pregnant rats were orally administered fomesafen at 0, 50, 100 or 

200 mg/kg bw/day on days 6 to 15 inclusive of pregnancy. Bodyweight of dams at 200 mg/kg bw/d was lower 

than control throughout the study and correlated with reduced food consumption, post implantation loss was 

increased, and litter weight reduced. Fomesafen was not a teratogen at the highest dose tested and the 

NOAEL for teratogenicity was therefore 200 mg/kg bw/d. The NOAEL for maternal and foetal toxicity was 

100 mg/kg bw/d based on reduced weight gain and clinical signs of toxicity in dams and reduced foetal 

weights and early post implantation loss in foetuses at the LOAEL of 200 mg/kg bw/d likely secondary to the 

maternal toxicity. 

Pregnant rabbits were orally administered fomesafen at 0, 2.5, 10.0, 40.0 mg/kg bw/d from day 6 to 18 of 

pregnancy. The study found no foetotoxicity and no evidence of teratogenicity at any dose. Consequently, 

the NOAEL for teratogenicity and foetal toxicity was 40 mg/kg bw/d. Establishment of a NOAEL for maternal 

toxicity was confounded by a concurrent respiratory infection but there appears to be no treatment related 

maternal toxicity at 10 mg/kg bw/d and clear evidence of maternal toxicity at 40 mg/kg bw/d. A tentative 

NOAEL is therefore set at 10 mg/kg bw/d. 

Fomesafen is not a teratogen in rats and rabbits and unlikely to present a teratogenic risk to humans. 

Genotoxicity 

Fomesafen has been tested in an extensive battery of 16 in vivo and in vitro genotoxicity studies over a 

period of 30 years and was generally negative. One in vivo chromosome aberration test was weakly positive, 

but a repeat study was negative. One human lymphocyte chromosome aberration study in vitro was weakly 

positive but 2 previous human lymphocyte studies were negative. 

The overall weight of evidence indicates that fomesafen does not present a genotoxic risk to humans 

exposed occupationally or to residues in the diet. 

Neurotoxicity/immunotoxicity 

In an acute neurotoxicity study transient clinical signs consistent with acute systemic and/or neurotoxicity 

were observed (at 4 to 7 hours post-dose, including hunched posture, piloerection, reduced activity, rearing 

decreased, righting response reduced and/or abnormal gait) but without histological evidence of damage to 

the nervous system. The NOAEL for acute toxicity and neurotoxicity was 100 mg/kg based on decreased 

locomotor activity at the LOAEL of 250 mg/kg in males and clinical (FOB) signs, decreased body 

temperature, and decreased locomotor activity at 800 mg/kg in females. 

In a sub-chronic dose neurotoxicity study rats were administered fomesafen in the diet for 13 weeks at doses 

up to 67.0 mg/kg/day for the males, and 233.2 mg/kg/day for females no evidence of neurotoxicity was 

observed in either sex at any dose. The NOAEL for neurotoxicity was 1000 ppm (67.0 mg/kg/day), the 

highest dose tested in males in this study. The NOAEL for general systemic toxicity was 100 ppm 

(corresponding to 6.4 mg/kg/day) based on slightly decreased body weights and increased adjusted liver 

weights of >25% at 300 and 1000 ppm. 
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In an immunotoxicity study there was no evidence of any direct suppression of the humoral immune system 

but at a dose above 16 mg/kg bw/day IgM levels were reduced in a dose related manner and therefore the 

NOAEL for immunotoxicity was 16 mg/kg bw/day with the LOAEL at 176 mg/kg bw/day. 

Health-based guidance values and poisons scheduling 

Poisons Standard 

Fomesafen sodium is included in Schedule 6 of the Standard for the Uniform Scheduling of Medicines and 

Poisons. 

Health-based guidance values 

Acceptable daily intake 

In repeat-dose toxicity studies with fomesafen the most sensitive species was the dog, and the lowest 

observable adverse effect level (LOAEL) was 25 mg/kg bw/day, a dose causing mild anaemia in a 26 week 

study by oral administration. The APVMA considers it appropriate to use the NOAEL of 1 mg/kg bw/d in this 

study to establish an ADI. 

Given that the toxicological database for fomesafen is extensive (including several long-term oral toxicity 

studies in mice, rats and dogs, and carcinogenicity studies in mice and rats), a 100-fold uncertainty factor 

(allowing for differences in toxicokinetics, toxico-dynamics and sensitivity between and within species) is 

considered appropriate. 

Applying an uncertainty factor of 100 to the NOAEL of 1 mg/kg bw/d, based on mild anaemia in both sexes 

at the next higher dose, an ADI of 0.01 mg/kg bw/d (rounded) can be established for fomesafen. 

Acute reference dose 

The ARfD is the maximum quantity of an agricultural or veterinary chemical that can safely be consumed in a 

single meal or over a single day as an isolated event. There was no evidence of increased susceptibility of 

rat or rabbit foetuses in reproduction and/or developmental studies but in an acute rat neurotoxicity study 

decreased locomotor activity at 250 mg/kg was seen in males and clinical (FOB) signs, decreased body 

temperature, and decreased locomotor activity at 800 mg/kg in females. These observations are potentially 

consistent with acute neurotoxicity. Based on the potential acute neurotoxicity in the rat study with a NOAEL 

of 100 mg/kg bw/day and using a 100-fold uncertainty factor to account for interindividual and interspecies 

variation, an ARfD of 1 mg/kg bw/day is established for the entire population including women of child 

bearing age. This ARfD is consistent with that of the US EPA. 

Recommendations 

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

human health grounds to the registration of the Reflex Herbicide, containing 240 g/L of fomesafen.
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Residues assessment 

As part of the residues assessment of fomesafen, plant and animal metabolism studies, supervised residue 

trial data for pulses, analytical methodology, fate in storage and processing data, and residues in trade 

information were considered. 

Metabolism 

The metabolism and distribution of fomesafen was investigated in plants (cotton, soybeans, tomatoes and 

rotational crops) using fomesafen labelled in the nitrophenyl (NP) and trifluoromethylphenyl (TMP) moieties 

and animals (lactating goats and laying hens; high and low dose study for each) using the nitrophenyl label. 

Plants 

In cotton, metabolism was investigated by a single application of fomesafen label at approximately 

560 g a.i./ha and 1680 g a.i./ha. Total Radioactive Residues (TRRs) in seeds were 0.004 to 0.005 mg eq./kg 

at the low rate and 0.010 to 0.013 mg eq./kg at the high rate. TRRs in gin by-products were 0.044 to 

0.066 mg eq./kg at the low rate and 0.16 to 0.23 mg eq./kg at the high rate. The cotton seeds were not 

extracted and characterised due to low levels of TRRs. Fomesafen was identified in cotton gin by-products 

accounting for 6.4 to 12% of the TRRs for the TMP label (both rates) and for 21 to 28% of the TRRs for the 

NP label (both rates). For the high rate studies, the only identified metabolite that accounted for more than 

0.010 mg eq./kg was 1-[2-chloro-4-(trifluoromethyl)phenyl]-β-D-glucopyranoside (0.028 mg eq./kg, 12% 

TRR; TMP label only). 

In soybeans, fomesafen was applied as a single foliar application to soybean plants at 1715 g a.i./ha (NP 

label) or 1625 g a.i./ha (TMP label). Soybean seed and pods were harvested 44 days after treatment but 

only seed samples were subject to extraction procedures. Calculated TRRs were 0.434 mg eq./kg in NP 

label seed and 0.067 mg eq./kg in TMP label seed. Although the TRR were higher in the NP label seed than 

in the TMP label seed, the distribution of radioactivity in naturally occurring compounds appeared to be 

similar for the 2 labels. Approximately 3 to 3.5% TRR were identified in soybean seed and fomesafen was 

identified at 0.8 to 2.6% TRR (0.002 to 0.003 mg/kg). 

In tomatoes, fomesafen was applied as a single soil application 4 days prior to transplanting tomato 

seedlings at a rate of 414 or 432 g a.i./ha (TMP and NP labels). Ripe tomatoes were harvested at pre-

harvest intervals (PHI) of 98 and 104 days. Immature green tomatoes and foliage were also harvested at a 

PHI of 104 days. In ripe tomatoes harvested 98 days after the soil treatment, TRRs were 0.002 to 

0.005 mg eq./kg. The TRRs in the foliage harvested 104 days after the soil treatment were 0.080 to 

0.084 mg eq./kg. Fomesafen was identified in ripe tomatoes and foliage accounting for 1.3 to 3.7% of the 

TRRs. In the NP label, the predominant metabolite was the cysteine conjugate of sulfonamide accounting for 

8.8 to 31.6% of the TRRs (equivalent to 0.0006 mg eq./kg in tomatoes and 0.007 mg eq./kg in foliage). 

The metabolism of fomesafen was also investigated in rotational crops after application to soil. The major 

residues taken up in rotated crops (both human food and animal feeds were parent fomesafen and 

trifluoroacetic acid conjugates. Apart from fomesafen found in the 90-day PBI wheat hay and straw at 
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<0.31 mg/kg, the uptake resulted in low levels of either fomesafen or trifluoroacetic acid conjugates. 

Furthermore, the total TRR for any human food RAC was very low at <0.02 mg eq./kg. 

Animals 

In the high dose lactating goat metabolism study (application at 10.3 ppm in the feed) low TRRs were 

detected in the meat (0.009 mg eq./kg, 0.09% of the initial dose), fat (0.005 to 0.006 mg eq./kg, 0.06%) and 

milk (0.014 mg eq./kg, 0.14%). Higher residues were observed in the liver (0.20 mg eq./kg, 1.9%) and kidney 

(0.28 mg eq./kg, 2.7%). Although residues of fomesafen were not observed, compounds V [5-(2-chloro-

α,α,α-trifluoro-p-tolyloxy) anthranilic acid] and XV [5-(2-chloro-α,α,α-trifluoro-p- tolyloxy)-N-methylsulphonyl 

anthranilamide] were identified at significant amounts in the liver (35% TRR compound V and 10% TRR 

compound XV) and kidney (34% TRR compound V and 21% TRR compound XV). By sacrifice 4 hours after 

the final dose, 47% of the dose had been excreted (11% in urine, 36% in faeces). 

Figure 1: The biotransformation pathway for formesafen in goats 

In the high dose hen metabolism study (application at 10 ppm in the feed), TRRs in tissues were 0.19 to 

0.40 mg eq./kg in liver, 0.01 to 0.03 mg eq./kg in muscle, and 0.03 to 0.05 mg eq./kg in fat. TRRs in eggs 

were 0.001 to 0.011 mg eq./kg in egg white and 0.0003 to 0.12 mg eq./kg in egg yolk. Residues in egg yolk 

(0.094 mg eq./kg TRR) were composed of unchanged fomesafen (0.065 mg/kg; >50% TRR) and compound 

XV (0.024 mg eq./kg; <25% TRR). Residues in liver (mean 0.27 mg eq./kg TRR) were composed of 

unchanged fomesafen (0.21 mg/kg; >70% TRR) and compound V (0.04 mg eq./kg; ~15% TRR). Residues in 

fat and muscle were not identified. Approximately 95 to 99% of the dosed radioactivity was excreted. 

Analytical methods and storage stability 

In the submitted Australian pulse trials, fomesafen residues were extracted from the homogenised sample 

with 1% hydrochloric acid in acetonitrile, using high-powered sonication. Extracts were diluted with ultrapure 

water, followed by clean-up on an SPE cartridge. Extracts were filtered and then further diluted with ultrapure 
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water. Instrumental analyses involved identification and quantitation of residues via LC-MS/MS. The limit of 

quantitation (LOQ) and the limit of detection (LOD) of the method in pulse forage, grain and straw were 

determined as 0.01 mg/kg and 0.003 mg/kg respectively. A number of other submitted validated analytical 

methods were submitted for the determination of residues of fomesafen in plant commodities. Techniques 

include GC, GC-NPD, HPLC, LC-MS/MS and NMR, with LOQs ranging from 0.02 to 0.05 mg/kg. 

An HPLC method was found to be applicable for determination of residues of fomesafen in animal 

commodities with an LOQ of 0.02 mg/kg. 

Two storage stability studies were submitted. In one study, samples of sugarbeet, sweetcorn and soybean 

spiked with fomesafen were stored deep frozen for a period of up to 24 months. No significant loss of 

residues was observed under these storage conditions. In another study samples from eight commodities 

(corn cob, corn forage, corn stover, cotton gin by-products, soybean hulls, soybean oil, wheat forage and 

wheat straw) spiked with fomesafen were stored frozen for 24 months. Sufficient stored samples were set up 

for evaluation at 7 time intervals corresponding to 0 day, and 1, 3, 6, 13, 18 and 24 months. Fomesafen was 

quantitatively recovered from the stored samples for all commodities over the intervals analysed. 

In the Australian residue trials submitted, all samples were maintained under freezer conditions prior to 

analysis and were tested within a maximum of 325 days of collection. In the overseas trials all samples were 

maintained under freezer conditions prior to analysis and were tested within a maximum of 315 days (USA 

1998: soybean processing), 370 days (USA 1999: dry bean), 17 months (Canada 1984: dry beans), 739 

days (USA 1994 to 1995 dry bean) or 960 days (USA 2010: dry pea) of collection. One US pulse study 

included a storage stability component, in which dry pea samples were shown to be stable in frozen storage 

for approximately the same period of time (939 days) as the field samples. This is acceptable for the 

purposes of the current application. 

Residue definition 

Plants 

Although the metabolic pathways observed in all 3 primary crops were different, parent fomesafen was 

observed in matrices from all 3 crops and was a major residue in rotational crops. No metabolite observed at 

>10% TRR was seen in more than one of the primary crop metabolism studies. Therefore apart from parent, 

there are no other obvious candidates for a residue definition encompassing all 3 primary crops, as well as 

rotational crops. 

In the Australian and North American field trials conducted on pulses, residues of parent only were 

determined and it is noted that the residue definition in Canada, the European Union, Japan and the USA is 

parent only. 

Based on the available information, parent fomesafen is considered to be the appropriate residues definition 

for commodities of plant origin, for both enforcement and dietary risk assessment. 
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Animals 

Fomesafen parent was the dominant residue in poultry matrices, but was not observed in livestock matrices. 

However detectable residues of parent or any metabolites are not expected in animal commodities as a 

result of the proposed use on pulses. 

Based on the available information, parent fomesafen is considered to be the appropriate residues definition 

for commodities of animal origin, for both enforcement and dietary risk assessment, which is consistent with 

the established residue definitions in overseas markets. 

Residues in food and animal feeds 

Grain 

The proposed use pattern for Reflex Herbicide (240 g/L fomesafen) on chickpeas, lupins, field peas, faba 

beans and vetch is for a single application per crop, either applied and incorporated prior to sowing (IBS) at a 

maximum application rate of 1.5 L/ha (= 360 g fomesafen/ha) or applied post-sowing pre-emergent (PSPE) 

at a maximum application rate of 1.25 L/ha (= 300 g fomesafen /ha). The proposed use pattern for Reflex 

Herbicide on lentils is for a single application per crop, applied and incorporated prior to sowing at a 

maximum application rate of 1 L/ha (= 240 g fomesafen/ha). A harvest withholding period of ‘Not required 

when used as directed’ is applicable with a grazing withholding period of ‘DO NOT graze or cut for stock food 

for 12 weeks after application’. 

Residues observed in grain at a 151 to 210 day harvest WHP in 16 Australian trials conducted in 2018, in 

which one IBS application of fomesafen was made on lupins (4 trials), field peas (2 trials), lentils (4 trials), 

chickpeas (4 trials) or faba beans (2 trials) at an application rate of 330 to 423 g a.i./ha (0.92 – 1.18× the 

maximum proposed application rate for IBS application to chickpeas, lupins, field peas, faba beans and 

vetch and 1.38 – 1.76× the maximum proposed application rate for IBS application to lentils) were <LOD (i.e. 

<0.003) mg/kg (n = 16). 

Residues observed in grain at a 151 to 210 day harvest WHP in the 16 Australian trials in which one PSPE 

application of fomesafen was made on lupins, field peas, lentils, chickpeas or faba beans at an application 

rate of either 266 to 337 g a.i./ha (0.89 – 1.12× the maximum proposed application rate for PSPE application 

to chickpeas, lupins, field peas, faba beans and vetch) or 516 to 723 g a.i./ha (1.72 – 2.41×) were <LOD (i.e. 

<0.003) mg/kg (n = 16). 

No quantifiable residues were observed in dry beans or peas sampled at a 63 to 111 day harvest WHP in 

6 USA trials conducted in 2010, 4 Canadian trials conducted in 1984 and 3 USA trials conducted in 1994 to 

1995, after pre- or early post-emergent application of fomesafen to beans or peas at an application rate of 

250 to 500 g a.i./ha (0.83 – 1.67× the maximum proposed application rate for PSPE application to chickpeas, 

lupins, field peas, faba beans and vetch).  

A fomesafen MRL of *0.01 mg/kg (the LOQ for the Australian trials) for VD 0070 Pulses is therefore 

considered appropriate to cover residues in various pulses (chickpeas, lupins, lentils, field peas, faba beans 

and vetch) arising from the proposed uses in conjunction with a harvest withholding period of ‘Not required 

when used as directed’. 
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Straw and forage 

Residues observed in straw at a 151 to 210 day harvest WHP in the 16 Australian trials in which one IBS 

application of fomesafen was made on lupins (4 trials), field peas (2 trials), lentils (4 trials), chickpeas (4 

trials) or faba beans (2 trials) at an application rate of 330 to 423 g a.i./ha (0.92 – 1.18× the maximum 

proposed application rate for IBS application to chickpeas, lupins, field peas, faba beans and vetch and 1.38 

– 1.76× the maximum proposed application rate for IBS application to lentils) were <LOD (i.e. <0.003) (15) 

and <LOQ (i.e. 0.003) mg/kg (n = 16). 

Residues observed in straw at a 151 to 210 day harvest WHP in the 16 Australian trials in which one PSPE 

application of fomesafen was made on lupins, field peas, lentils, chickpeas or faba beans at an application 

rate of 266 – 337 g a.i./ha (0.89 – 1.12 × the maximum proposed application rate for PSPE application to 

chickpeas, lupins, field peas, faba beans and vetch) were <LOD (i.e. <0.003) (15) and <LOQ (i.e. 0.005) 

mg/kg (n = 16). 

Residues observed in forage at a 12 week ± 1 day grazing WHP in 7 Australian trials in which one IBS 

application of fomesafen was made on lupins (1 trial), field peas (1 trial), lentils (2 trials), chickpeas (2 trials) 

or faba beans (1 trial) at an application rate of 330 to 423 g a.i./ha (0.92 – 1.18× the maximum proposed 

application rate for IBS application to chickpeas, lupins, field peas, faba beans and vetch and 1.38 – 1.76× 

the maximum proposed application rate for IBS application to lentils) were, in rank order (on a fresh weight 

basis), <LOD (i.e. <0.003) (4) and <LOQ (i.e. 0.004, 0.005 and 0.007) (3) mg/kg (n = 7). 

Residues observed in forage at a 12 week ± 1 day grazing WHP in 7 Australian trials in which one PSPE 

application of fomesafen was made on lupins, field peas, lentils, chickpeas or faba beans at an application 

rate of 266 to 321 g a.i./ha (0.89 – 1.07× the maximum proposed application rate for PSPE application to 

chickpeas, lupins, field peas, faba beans and vetch) were in rank order (on a fresh weight basis): 

<LOD (i.e. <0.003) (4) and <LOQ [i.e. 0.004, 0.005 and 0.007] (3) mg/kg (n = 7). 

A fomesafen MRL of *0.01 mg/kg for pulse forage and fodder (fresh weight) is considered appropriate to 

cover residues in forage and fodder of various pulses (chickpeas, lupins, lentils, field peas, faba beans and 

vetch) arising from the proposed uses in conjunction with a harvest WHP of ‘Not required when used as 

directed’ and a grazing WHP of ‘DO NOT graze or cut for stock food for 12 weeks after application’. 

Crop rotation 

After application to bare soil (one study) or a primary crop (soybeans in 2 studies) at 3.1 or 1.6× the 

maximum proposed application rate respectively, only one finite residue was observed in a rotational crop 

and that occurred in cotton (whole plant) following a 60 day PBI and an application rate of 1.12 kg a.i./ha 

(3.1× the maximum proposed application rate). If that result of 0.12 mg/kg is scaled to the proposed rate of 

360 g a.i./ha, it is 0.04 mg/kg which is below the study LOQ of 0.05 mg/kg. 

Noting the treatment timing (incorporation by sowing or post sowing, pre-emergent) and the results of the 

submitted field rotational studies, which showed that no quantifiable residues were observed in various 

rotational crops/matrices (when scaled for the maximum proposed rate) it is considered unlikely that residues 

of fomesafen would be present in succeeding crops as a result of the proposed use. No plant-back interval is 
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considered to be necessary from a residues and trade perspective, nor are MRLs to cover following crops or 

animal feeds. 

Residues in animal commodities 

No mammalian or poultry transfer studies have been submitted with the current application. There is no need 

to conduct animal transfer studies if the dietary consumption level for animals is less than 0.1 mg/kg1. As no 

quantifiable residues are expected in pulses or in pulse forage and fodder arising from the proposed use, 

there is no necessity for livestock transfer studies. 

The high dose goat metabolism study (application at 10.3 ppm in the feed, 1030× assuming residues at 

0.01 mg/kg in animal feeds) in which the highest TRRs of 0.20 and 0.28 mg/kg were observed in liver and 

kidney respectively, but no residues of parent was detected, suggests that no detectable residues of parent 

or any metabolite will be observed in livestock commodities following application at the proposed rate. 

The high dose hen metabolism study (application at 10 ppm in the feed, 1000× assuming residues at 

0.01 mg/kg in animal feeds) in which the mean TRR was 0.27 mg/kg in liver (highest amount of any analyte 

was 0.21 mg/kg of parent fomesafen), suggests that no detectable residues of parent or any metabolite will 

be observed in poultry commodities following application at the proposed rate. 

The likelihood of detectable residues occurring in animal commodity MRLs as a result of the proposed use is 

therefore low. It is appropriate to establish animal commodity MRLs at the LOQ of fomesafen in the analytical 

method. As the validated LOQ for animal tissues, milk and eggs is 0.02 mg/kg, MRLs at *0.02 mg/kg are 

recommended for mammalian and poultry commodities. 

Bioaccumulation potential 

The log Kow value for fomesafen is 3.4 (mean) at 20°C, indicating moderate fat solubility and potential for 

bioaccumulation. The high dose lactating goat metabolism study found that fomesafen TRRs were less than 

0.01 mg eq./kg in both fat (0.005 and 0.006 mg eq./kg) and muscle (0.009 mg eq./kg), and that both were 

lower than that in offal (liver and kidney). The high dose hen metabolism study showed slightly higher TRRs 

in fat (0.032 and 0.040 mg eq./kg) compared to muscle (0.02 mg eq./kg), and much lower than observed in 

liver. 

In the absence of clear evidence of bioaccumulation and as finite residues are not expected in any animal 

tissue as a result of the proposed use, MRLs for mammalian and poultry meat will not be recommended as 

‘in the fat’ at this time. 

                                                      

 

1 Australian Pesticides and Veterinary Medicines Authori ty, Animal transfer studies (Residues), APVMA website, 1 July 2014, 
accessed 20 January 2021 

https://apvma.gov.au/node/1029
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Spray drift 

In the high dose goat metabolism study which involved application at 10.3 ppm in the feed, the highest TRRs 

of 0.20 and 0.28 mg/kg were observed in liver and kidney respectively, but no residues of parent were 

detected, suggesting that no quantifiable residues of parent will be present in livestock commodities following 

application at 10.3 ppm. Assuming residues of parent in kidney (the target tissue) are 0.02 mg/kg (the 

relevant LOQ), the Regulatory Acceptable Level (RAL) for livestock areas is 10.3 ppm. 

Using the APVMA spray drift risk assessment tool and an RAL of 10.3 ppm, it was determined that buffer 

zones for the protection of international trade are not necessary. 

Dietary risk assessment 

The chronic dietary exposure to fomesafen 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 to 2012 National Nutritional and Physical Activity Survey. 

The NEDI calculation is made in accordance with WHO Guidelines2 and is a conservative estimate of dietary 

exposure to chemical residues in food. The NEDI for fomesafen is equivalent to <5% of the ADI. 

It is concluded that the chronic dietary exposure of fomesafen 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 to 2012 National Nutritional and 

Physical Activity Survey. NESTI calculations are conservative estimates of short-term exposure (24 hour 

period) to chemical residues in food. The highest acute dietary intake was estimated at <1% of the ARfD. 

It is concluded that the acute dietary exposure is acceptable. 

Recommendations 

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

Table 5: Amendments to the APVMA MRL Standard 

Amendments to Table 1 

Compound Food MRL (mg/kg) 

Add: 

Fomesafen   

MO 0105 Edible offal (mammalian) *0.02 

                                                      

 

2 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) 

PE 0112 Eggs *0.02 

MM 0095 Meat (mammalian) *0.02 

ML 0106 Milks *0.02 

PO 0111 Poultry, edible offal of *0.02 

PM 0110 Poultry meat *0.02 

VD 0070 Pulses *0.01 

Amendments to Table 3 

Compound Residue 

Add: 

Fomesafen Fomesafen 

Amendments to Table 4 

Compound Animal feed commodity MRL (mg/kg) 

Add: 

Fomesafen   

 Pulse forage and fodder (fresh weight) *0.01 
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Assessment of overseas trade aspects of residues in food 

Commodities exported and main destinations 

Various pulses including the proposed crops of lupins, field peas, chickpeas and faba beans are considered 

to be major export commodities3, as are commodities of animal origin, such as meat, offal and dairy 

products, which may be derived from livestock fed feeds produced from treated pulses. Residues in these 

commodities resulting from the use of Reflex Herbicide may have the potential to unduly prejudice trade. 

Overseas registrations and approved label instructions 

The applicant indicated that Reflex Herbicide is registered for use in Canada (cucumber, dry edible beans or 

snap common beans, dry shelled peas, lima beans, Otebo beans, perennial, strawberries, potato, soybean, 

and succulent peas) and USA (cotton, dry beans or snap beans, potato and soybeans). 

Comparison of Australian MRLs with Codex and international 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. Fomesafen has not been considered by Codex. The following relevant 

international MRLs have been established for fomesafen (Table 6). 

Table 6: Proposed Australian and current international MRLs for fomesafen 

Country Residue definition Commodity MRL (mg/kg) 

Australia (proposed) Parent  Pulses *0.01  

Canada Parent Beans, dried; dry chickpeas; dry field peas; 

dry lentils; dry lima beans; dry pigeon peas; 

soybeans, dried 

0.05 

EU Parent Beans; lentils; lupins/lupini beans; other 

pulses; peas 

*0.01 

Japan Parent Beans, dried; broad beans; other 

legumes/pulses; soybeans, dried 

0.05 

USA Parent Vegetable, legume, Group 6 0.05 

                                                      

 

3 Australian Pesticides and Veterinary Medicines Authority, APVMA Regulatory Guidelines – Data Guidelines: Agricultural - 
Overseas trade (Part 5B), APVMA website 20 July 2020, accessed 20 January 2021 

https://apvma.gov.au/node/1017
https://apvma.gov.au/node/1017
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Potential risk to trade 

Export of treated produce containing finite (measurable) residues of fomesafen 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. 

It is proposed to establish a fomesafen MRL for VD 0070 Pulses at *0.01 mg/kg. In all trials residues in grain 

were <LOD mg/kg, even at approximately 2× the proposed maximum application rate. As quantifiable 

residues are not expected in pulses, the overall risk to trade in pulses is considered to be low. 

MRLs for animal commodities are proposed at the LOQ (0.02 mg/kg) so the risk to trade in animal 

commodities is considered to be low.
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Work health and safety assessment 

Health hazards 

Reflex Herbicide is of low toxicity after acute oral (LD50 > 2000 mg/kg bw), dermal (LD50 > 2000 mg/kg bw) 

and inhalation (LC50 > 5480 mg/m3) administration. The formulation is at most a slight skin irritant in rabbits 

and is not a skin sensitiser in guinea pigs (Buehler) but is a severe eye irritant in rabbits. A relevant and 

sensitive endpoint for consideration of risks to workers was selected, with the most appropriate study being a 

reproduction study with a no observed adverse effect level of 12.5 mg/kg bw/day. 

Occupational exposure 

Exposure during use 

Farmers and their employees, and contract sprayers will be the main users of the product. Workers may be 

exposed to the product when opening containers, mixing/loading, application, and cleaning up spills, 

maintaining equipment and entering treated areas. 

The main routes of exposure to the product will be dermal and inhalational. 

In the absence of exposure data for the proposed mode of application, the Pesticide Handler Exposure 

Database (PHED) Surrogate Exposure Guide (1998) was used to estimate exposure. The calculated MOEs 

were very substantially over 100 if appropriate PPE is worn during mixing/loading and therefore acceptable. 

The toxic endpoint of concern and identified NOAEL is derived from a repeat dose study in animals, and in 

this instance a margin of exposure (MOE) of 100 or above is considered acceptable. The MOE takes into 

account potential interspecies and intraspecies variation. 

The MOE’s for workers associated with short-term use of the product, and application by ground boom or 

aerial spray are acceptable (i.e. MOE >>100) without the use of specific personal protective equipment. 

The product Reflex Herbicide has low acute oral, dermal and inhalational toxicity is not skin sensitiser, is at 

most a slight skin irritant but is a severe eye irritant. 

Exposure during re-entry or rehandling 

Reflex Herbicide is applied by ground boom spray directly onto the soil. There is a low potential for worker 

exposure when re-entering treated areas and therefore no re-entry statement is required. 

Public exposure 

The product is intended for professional use only and is not intended for application to areas accessible to 

the general public. 
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Recommendations 

The following first aid instructions and safety directions are recommended for the product label. 

First aid instructions 

If poisoning occurs, contact a doctor or Poisons Information Centre. Phone Australia 131 126 New Zealand 

0800 764 766. If in eyes wash out immediately with water. 

Safety directions 

Will damage the eyes. May irritate the skin. Avoid contact with eyes and skin. If product in eyes immediately 

wash it out with water. When preparing spray wear cotton overalls buttoned to the neck and wrist and a 

washable hat, elbow-length chemical resistant gloves and goggles. Wash hands after use. After each day’s 

use wash goggles and gloves and contaminated clothing.
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Environmental assessment 

Fate and behaviour in the environment 

Soil 

Phototransformation on soil surfaces is not expected to be an important route of transformation of fomesafen 

in soil with DT50 values ranging from approximately 40 days to 116 days under natural sunlight conditions. 

Methanesulphonamide was identified as a major photoproduct in one study up to 24% AR. 

Three aerobic studies were provided with incubation times of 120 days to 1 year. Two studies were relatively 

old and calculated kinetics had lower reliability. In these studies, calculated half-lives ranged 21 to 693 days, 

bound residues accounted for up to 50% AR and mineralisation accounted for up to 21% AR at the end of 

the studies. No breakdown products were identified in these studies. 

Three older studies were provided assessing degradation of fomesafen in anaerobic soils. While these 

studies were not suitable to perform kinetics analysis it is apparent that anaerobic transformation is likely to 

be an important route of degradation of fomesafen and it does appear to degrade faster than under aerobic 

conditions (DT50 <21 days). ‘Compound XV’4 was a major metabolite forming up to 33% AR under anaerobic 

conditions. 

A large volume of field dissipation studies were provided. Many of these were old (pre-1990) and not easily 

used for consideration of field dissipation. Residue measurements were often not suitably spaced to 

determine dissipation in the early phase of the studies and fits were often poor. Where fits were acceptable, 

dissipation was described by either single order or biphasic kinetics. A total of 21 field half-lives from sites 

through Europe and the United States of America were available and these were used to determine a final 

value for the risk assessment. These half-lives ranged from 86 days to 694 days (geomean DT50 298 days), 

indicating fomesafen is persistent in soil under field conditions. 

Several studies were provided assessing the sorption potential of fomesafen on soils. Some of these only 

measured Kd values while others were performed as batch equilibrium studies determining KF and 1/n 

parameters. Fomesafen is considered to be moderately mobile in soil based on Kd values ranging from 0.38 

to 4.8 L/kg (mean Koc 109 L/kg). In batch equilibrium studies, KF values ranged from 0.59 to 1.7 L/kg in UK 

soils (mean KFoc 84 L/kg, 1/n 0.90) and 0.75 to 10 L/kg in Brazilian soils (mean KFoc 320 L/kg, 1/n 0.94). The 

results from the UK soils showed a positive correlation between soil sorption and organic carbon.5 

In addition to the adsorption/desorption studies, aged residues sorption studies and leaching studies were 

provided. In the aged desorption studies, either incubated in the dark at constant moisture or with wet/dry 

cycles at ambient conditions, sorption was generally shown to increase with time and maximum sorption was 

achieved after approximately 4 to 16 weeks of ageing. In several column-leaching studies with different soils 

and conditions, mobility of fomesafen was low and residues of parent compound were generally retained in 

                                                      

 
4 5-[2-chloro-α,α,α-trifluoro-p-tolyloxyl]-N-methylsulphonylanthranilamide 
5 Regression equation: Kf = 0.4077 × %OC + 0.4435 
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the top 5 to 15 cm. Applied radioactivity was found in the leachate in some sandy soils (up to 17% AR), but 

this was not parent compound. 

Mobility was further assessed with a groundwater study. Fomesafen was applied at 580 g/ha to 2 week old 

soybeans. Study plot consisted of a loamy sand with sand content 75 to 90% at all soil depths and the water 

table at ~5.5 metres. Movement of fomesafen through the soil profile was limited to the top 40 cm. From 

4 months onwards fomesafen was present in pore water at all lysimeter depths down to 2.7 m with a peak 

detection of 28 μg/L at 61 cm after 4 months. No amine metabolite was found at any time in pore water. No 

residues of fomesafen or the amine metabolite were found in groundwater samples at any time. 

Water 

Fomesafen is stable to hydrolysis within an environmentally relevant pH range (4 to 9). Photolysis is not 

expected to be an important route of degradation in water (DT50 >30 days in 2 studies). Fomesafen was not 

persistent in 5 water/sediment systems under aerobic or anaerobic conditions. There was little movement of 

fomesafen to sediment in any of the systems (up to 6.8%). Degradation was described by first order kinetics 

with water phase half-lives of 4.3 to 8.2 days and whole system half-lives of 5.7 to 8.3 days. 

Air 

The predicted rate of reaction of fomesafen with hydroxyl radicals in air is relatively slow (DT50 7.2 days; 12 

hour day). However, the vapour pressure of fomesafen is low (<4.0×10-6 Pa at 20°C) and the Henry’s law 

constant is low (<2.0×10-5 Pa m³/mol at 20ºC). Given these properties, volatilisation from soil and plant 

surfaces is unlikely to constitute a significant route of transport for fomesafen in air and therefore long-range 

transport following application is unlikely. 

Effects and associated risks to non-target species 

Terrestrial vertebrates 

Fomesafen has low toxicity to mammals (LD50 >5000 mg ac/kg bw, Rattus norvegicus) and birds (LD50 

>5000 mg ac/kg bw, Anas platyrhynchos). In reproduction toxicity testing, decreased pup body weight gain 

was observed at doses as low as 50 mg ac/kg bw/d (NOEL 13 mg ac/kg bw/d, Rattus norvegicus), while no 

adverse effects were observed at the highest dosage tested in birds (lowest NOEL 89 mg ac/kg bw/d, 

Colinus virginianus). Risks of fomesafen to terrestrial vertebrates were determined to be acceptable 

assuming direct dietary exposure within the treatment area at the maximum exposure rate. No protection 

statements are required for terrestrial vertebrates. 

The log Kow of 3.4 for fomesafen indicates a potential for bioaccumulation. A food chain assessment 

indicated that any accumulated residues in earthworms or fish is not expected to reach levels harmful to 

predators under the proposed conditions of use. As the evaluation of the toxicokinetic studies in the 

toxicology section found no evidence of accumulation, it can be assumed that there is no biomagnification 

along the food chain. 
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Aquatic species 

Fomesafen has low toxicity to fish (lowest LC50 >99 mg ac/L, Pimephales promelas), and moderate toxicity to 

aquatic invertebrates (lowest LC50 25 mg/L, Mysidopsis bahia), algae (ErC10 0.070 mg ac/L, ErC50 

0.42 mg ac/L, Pseudokirchneriella subcapitata) and aquatic plants (ErC10 0.11 mg ac/L, ErC50 0.48 mg ac/L, 

Lemna gibba). The formulation appears to enhance the toxicity of fomesafen to algae (ErC50 0.049 mg ac/L, 

Pseudokirchneriella subcapitata). Following long-term exposure, reduced larval survival was observed at 

concentrations as low as 20 mg ac/L (NOEC 12 mg ac/L, Cyprinodon variegatus), and increased parental 

mortality was observed in invertebrates at doses as low as 1.7 mg ac/L (NOEC 0.70 mg ac/L, Mysidopsis 

bahia). Based on the high toxicity of formulated product to algae, a hazard statement is required on the label 

(very toxic to aquatic life). 

Spray drift risks to aquatic species were determined to be acceptable provided buffer zones of 5 to 

50 metres are observed depending on the application rate and the boom height. Runoff risks were also 

acceptable provided the product is not applied when a runoff event can be expected soon after application 

(i.e., due to storms or irrigation). Standard runoff restraints are required to mitigate this risk. 

Bees and other non-target arthropods 

Fomesafen has low toxicity to bees by contact exposure (LD50 >100 μg ac/bee, Apis mellifera) and oral 

exposure (LD50 >100 μg ac/bee, Apis mellifera). No behavioural effects or increased mortality was observed 

at the highest doses tested in any of the tests (NOEL 100 μg ac/bee). Considering no adverse effects on 

bees were observed at the limit dose, risks of fomesafen to bees were considered to be acceptable without 

further assessment. No protection statements are required for bees. 

In a Tier 1 (glass plate) laboratory test, a representative SL formulation of fomesafen had some toxicity to the 

indicator species of parasitic arthropods (approximate LR50 330 g ac/ha, Aphidius rhopalosiphi). Testing of 

additional species indicated no adverse effects at the maximum rates tested on predatory arthropods such 

as the foliar dwelling green lacewing (LR50 >330 g ac/ha, Chrysoperla carnea) or ground dwelling species 

such as ground beetles (LR50 >1250 g ac/ha, Poecilus cupreus) and spiders (LR50 >1250 g ac/ha, Pardosa 

sp). Risks of fomesafen to relevant non-target arthropods were determined to be acceptable assuming direct 

contact exposure within the treatment area at the maximum exposure rate. Therefore, use of the product is 

considered to be compatible with integrated pest management (IPM) programs utilising beneficial 

arthropods. 

Soil organisms 

Fomesafen has low toxicity to soil macro-organisms such as earthworms (LC50corr >500 mg ac/kg dry soil, 

Eisenia fetida). Long term exposure through field testing following 2 successive applications of 5000 g ac/ha 

to grassland in the UK reduced populations of 2 species of earthworms Allolobophora longa and A. nocturna 

(NOER 500 g ac/ha). No adverse effects were observed on soil processes such as nitrogen and carbon 

mineralisation at exaggerated soil concentrations (NOEC 8.0 mg ac/kg dry soil). Risks of fomesafen to soil 

organisms were determined to be acceptable assuming direct exposure within the treatment area at the 

maximum exposure rate. No protection statements are required for soil organisms. 
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Non-target terrestrial plants 

Tier 2 (dose response) toxicity tests with a representative SL formulation of fomesafen on ten crop species 

demonstrated selective toxicity to non-target terrestrial plants. Tomato was the most sensitive species 

following pre-emergent exposure in seedling emergence test (ER25 12 g ac/ha, ER50 42 g ac/ha, 

Lycopersicon esculentum), while lettuce was the most sensitive species following post-emergent exposure in 

vegetative vigour tests (ER25 2.2 g ac/ha, ER50 6.5 g ac/ha, Lactuca sativa). Sufficient information was 

available to perform a species sensitivity distribution (SSD) analysis of the vegetative vigour endpoints, for 

which an HR5 4.6 g ac/ha was determined. Spray drift risks to non-target terrestrial plants were determined 

to be acceptable provided buffer zones of 15 to 70 metres are observed depending on the application rate 

and the boom height. 

Recommendations 

Based on assessment of the environmental data, it was determined that the proposed use of Reflex 

Herbicide is not, or would not be, likely to have an unintended effect that is harmful to animals, plants or 

things or to the environment following use in accordance with label instructions. Buffer zones 5 to 50 metres 

for the protection of natural aquatic areas, and 15 to 70 metres for the protection of vegetation areas are 

advised under certain conditions. Standard runoff restraints are also advised to avoid a runoff event 

occurring soon after application (i.e. due to storms or irrigation).
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Efficacy and safety assessment 

Efficacy, crop safety and crop plant back timing was assessed in forty field trials in Victoria, South Australia, 

Western Australia, Queensland and NSW from 2015 to 2019. 

Proposed product use pattern 

The product Reflex Herbicide is proposed for the control of a range of broadleaved weeds in chickpeas, 

lupins, lentils, faba beans, field peas and vetch. Reflex Herbicide is to be applied and incorporated by the 

sowing action (IBS) or applied post-sowing pre-emergent (PSPE). 

Efficacy and target crop/animal safety 

Efficacy 

Efficacy was assessed on common pulse weeds including, wild radish, sowthistle, Indian hedge mustard, 

wild turnip, black mustard, bifora, prickly lettuce, wireweed, slender celery, fleabane, toad rush, crassula, 

jersey cudweed, dense-flower fumitory, capeweed, deadnettle, double gee and Mexican poppy. 

The proposed label rates of 500 to 1500 mL/ha of Reflex Herbicide applied and incorporated by the sowing 

action (IBS) or 500 to 1250 mL/ha applied post-sowing pre-emergent (PSPE) were assessed on varying soil 

types, rainfall patterns and weed target sensitivities. 

The trials used appropriate trial design, scientific methodology and assessment parameters, with 3 or 4 

replicates, industry standards and untreated controls. Results were analysed using standard statistical 

procedures (ANOVA and LSD). 

Reflex Herbicide controlled brassica weeds including Indian hedge mustard, wild turnip, and black mustard 

and was equivalent or superior to industry standards. Applied at 500 ml/ha, IBS or PSPE, provided effective 

control, usually equivalent to the higher rate. Reflex Herbicide applied IBS or PSPE provided statistically 

equivalent or superior control of the following weeds to industry standards: sowthistle, bifora and prickly 

lettuce, wireweed, fleabane, fumitory, capeweed, slender celery, deadnettle, double gee and Mexican poppy. 

Crop safety 

Applied to field peas, lupins, chickpea, vetch and faba beans IBS and PSPE at the proposed label rates, 

Reflex Herbicide caused no significant phytotoxicity and in most trials was equivalent to industry standards 

for crop safety. 

Recommendations 

The trial data confirmed Reflex Herbicide, 240 g/L fomesafen, controlled and suppressed the target weeds 

listed on the proposed label, when applied IBS and PSPE, at the proposed label rates and was equivalent or 

superior to industry standards. 

The trial data also confirmed crop safety for the range of pulse crops listed on the proposed label.
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Labelling requirements 

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

 

 

 

Reflex 
Herbicide 

 

ACTIVE CONSTITUENT: 240 g/L FOMESAFEN 
 

GROUP G HERBICIDE 

 

For the control of a range of broadleaf weeds  
when applied prior to sowing or post-sowing,  
pre-emergence in Chickpeas, Lupins, Lentils,  
Field Peas, Faba Beans and Vetch 

5 to 1000 LITRES 

Syngenta Australia Pty Ltd 

Level 1, 2-4 Lyonpark Road, Macquarie Park NSW 2113 

In a transport emergency dial 000, Police or Fire Brigade 

For specialist advice in an emergency only, call 1800 033 111 (24 hours) 

APVMA Approval No. 88509/121549 
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DIRECTIONS FOR USE 
Restraints:  

DO NOT apply by aircraft 

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

DO NOT irrigate to the point of runoff for at least three days after application 

DO NOT apply more than 1.5 L/ha in a single season 

DO NOT apply after crop emergence 

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 table below provide guidance 

but may not be sufficient in all situations. Wherever possible, correctly use application equipment designed 

to reduce spray drift and apply when the wind direction is away from these sensitive areas. 

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

the time of application. 

DO NOT apply if there are hazardous surface temperature inversion conditions present at the application site 

during the time of application. Surface temperature inversion conditions exist most evenings one to 2 hours 

before sunset and persist until one to 2 hours after sunrise. 

DO NOT apply by a boom sprayer unless the following requirements are met: 

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

 Minimum distances between the application site and downwind sensitive areas are observed (see ‘Mandatory 

buffer zones’ section of the following table titled ‘Buffer zones for boom sprayers’). 

Buffer zones for boom sprayers 

Application 

Rate 

Boom Height 

Above the 

Target 

Canopy 

Mandatory Downwind Buffer Zones 

 

Natural 

Aquatic Areas 

Pollinator 

areas 

Vegetative 

Areas 

Livestock 

areas 

Up to 1500 

mL/ha 

0.5 m or lower 15 metres 0 metres 30 metres 0 metres 

1.0 m or lower 50 metres 0 metres 70 metres 0 metres 

Up to 750 mL/ha 0.5 m or lower 5 metres 0 metres 15 metres 0 metres 

1.0 m or lower 30 metres 0 metres 45 metres 0 metres 
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Crop Weeds Rate Critical Comments 

When applied prior 

to sowing: 

Chickpeas,  

Narrow Leaf Lupins,  

Field Peas,  

Faba Beans, Vetch 

Suppression of:  

Wild Radish, Indian Hedge 

Mustard, Wild Turnip, Black 

Mustard, Sowthistle, Bifora, 

Prickly Lettuce, Wireweed, 

Slender Celery 

500 to less 

than 

750 mL/ha 

Apply REFLEX at a single timing, 

either incorporated by sowing or  

post-sowing, pre-emergent. 

Use the higher rate where longer 

residual control is required or higher 

weed densities are expected. 

REFLEX can be tank mixed with 

simazine, Spinnaker*, Terbyne* 

Xtreme*, Balance*, diuron or 

metribuzin where additional weed 

control is required. Label guidelines 

for the tank mix products must be 

adhered to. 

Extended periods without rainfall 

after the application of REFLEX 

have the potential to reduce the level 

of efficacy achieved, particularly if a 

weed germination occurs prior to the 

dry conditions. 

Control of:  

Wild Radish, Indian Hedge 

Mustard, Wild Turnip, Black 

Mustard, Sowthistle, Bifora, 

Prickly Lettuce, Wireweed, 

Deadnettle 

Suppression of:  

Fleabane, Toad Rush, 

Crassula, Jersey Cudweed, 

Dense-flower Fumitory, 

Capeweed, Slender Celery, 

Double Gee 

750 to 

1500 mL/ha 

When applied  

post-sowing,  

pre-emergent: 

Chickpeas,  

Narrow Leaf Lupins,  

Field Peas,  

Faba Beans 

Suppression of:  

Wild Radish, Indian Hedge 

Mustard, Wild Turnip, Black 

Mustard, Wireweed, Dense-

flower Fumitory 

500 to less 

than 

900 mL/ha 

Apply REFLEX at a single timing, 

either incorporated by sowing or  

post-sowing, pre-emergent. 

Use the higher rate where longer 

residual control is required or higher 

weed densities are expected. 

REFLEX can be tank mixed with 

simazine, Spinnaker, Terbyne 

Xtreme, Balance, diuron or 

metribuzin where additional weed 

control is required. Label guidelines 

for the tank mix products must be 

adhered to. 

Extended periods without rainfall 

after the application of REFLEX 

have the potential to reduce the level 

of efficacy achieved, particularly if a 

weed germination occurs prior to the 

dry conditions. 

Control of:  

Wild Radish, Indian Hedge 

Mustard, Wild Turnip, Black 

Mustard, Wireweed, 

Deadnettle, Dense-flower 

Fumitory 

900 to 

1250 mL/ha 

Control of:  

Sowthistle, Prickly Lettuce 

Suppression of:  

Fleabane, Slender Celery 

500 to  

1250 mL/ha 

Suppression of:  

Bifora, Toad Rush, Crassula, 

Capeweed, Double Gee 

900 to  

1250 mL/ha 
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Crop Weeds Rate Critical Comments 

When applied post-

sowing, pre-

emergent: Vetch 

Control of:  

Sowthistle, Prickly Lettuce 

Suppression of:  

Wild Radish, Indian Hedge 

Mustard, Wild Turnip, Black 

Mustard, Wireweed, 

Fleabane, Dense-flower 

Fumitory, Slender Celery 

500 to less 

than 

900 mL/ha 

 

Control of: 

Wild Radish, Indian Hedge 

Mustard, Wild Turnip, Black 

Mustard, Wireweed, 

Deadnettle, Dense-flower 

Fumitory, Sowthistle 

 

Suppression of:  

Bifora, Toadrush, Crassula, 

Capeweed, Double Gee, 

Slender Celery, Fleabane 

900 mL/ha 

When applied prior 

to sowing:  

Lentils 

Suppression of:  

Wild Radish,  

Indian Hedge Mustard,  

Wild Turnip, Black Mustard, 

Sowthistle, Bifora,  

Prickly Lettuce, Wireweed, 

Slender Celery 

500 to less 

than 

750 mL/ha 

Lentils can occasionally show crop 

injury that appears as bronzing or 

flecking on the leaves. In general, the 

crop will recover after a period of 

time as long as seasonal conditions 

are conducive to strong crop growth. 

Good crop safety with REFLEX is 

dependent on good separation 

between the herbicide treated soil 

and planted seed. 

Extended periods without rainfall 

after the application of REFLEX have 

the potential to reduce the level of 

efficacy achieved, particularly if a 

weed germination occurs prior to the 

dry conditions. 

Control of:  

Wild Radish, Indian Hedge 

Mustard, Wild Turnip, Black 

Mustard, Sowthistle, Bifora, 

Prickly Lettuce, Wireweed 

 

Suppression of:  

Fleabane, Toad Rush, 

Crassula, Jersey Cudweed, 

Dense-flower Fumitory, 

Capeweed, Slender Celery, 

Deadnettle, Double Gee 

750 to 

1000 mL/ha 

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

WITHHOLDING PERIODS 
Grazing: DO NOT HARVEST, GRAZE OR CUT FOR STOCK FOOD FOR 12 WEEKS AFTER 

APPLICATION 

Harvest: NOT REQUIRED WHEN USED AS DIRECTED 

EXPORT SLAUGHTER INTERVAL: NOT REQUIRED WHEN USED AS DIRECTED 

GENERAL INSTRUCTIONS 
REFLEX Herbicide is a soil applied, residual herbicide that controls a wide range of broad leaved weeds. It 

can be applied in one of two ways. 
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1. A maximum of 7 days prior to a crop being sown and incorporated by the sowing action.  
2. Applied to the soil surface after crop sowing but prior to crop emergence. The maximum interval between 

sowing and application is 10 days. 

The herbicide is absorbed through the roots of the target weeds and affected plants will exhibit necrosis 

before finally being controlled. The active ingredient is slightly soluble in nature and may, depending on soil 

texture, soil organic matter and rainfall patterns, redistribute through the soil profile. However, to maximise 

efficacy, attention should be paid to incorporation at the time of seeding to ensure that the herbicide treated 

soil is distributed evenly, with soil clods minimised. 

Incorporation and tillage 

REFLEX should only be used in knife point and press wheel seeding system when applied prior to sowing 

the crop. When applied at a post-sowing pre-emergent timing, REFLEX may be applied following either a 

knife point press wheel or disc seeding system. 

Application to soils prone to waterlogging, sodic soils or soils affected by physical compaction may result in 

crop injury. Shallow sowing or other seeding factors that result in inadequate seed herbicide separation may 

cause crop injury. Sandy soil types are more prone to causing crop injury due to furrow collapse and 

elevated herbicide movement into the soil profile. Application prior to significant rainfall events or irrigation 

may result in crop injury and reduced weed control. 

In Lentils, care should be taken to ensure that treated soil is not dragged back into the seeding furrow at the 

time of crop planting. Press wheels are important to ensure the furrow wall soil is pressed firmly into place to 

reduce furrow collapse. Harrows of any type should not be used after the seeding operation. Rolling can 

occur, but caution should be employed on light, sandy soils that are more prone to soil movement into the 

furrow. 

Mixing 

The recommended rate of REFLEX should be added to the spray tank after granular tank-mix partners (if 

used) are fully dissolved and in suspension. Good agitation should take place to ensure adequate mixing. 

Adjuvants 

An adjuvant is not required for the use of REFLEX. 

Water Rate 

A water volume of not less than 50 L/ha or higher is required for the use of REFLEX. 

Compatibility 

Physical compatibility has been assessed for the following products and, providing strong agitation of the 

spray solutions is achieved, compatibility will be acceptable.  

REFLEX is compatible with any one of the following products: 

weedmaster* Argo* (glyphosate), Spray.Seed® (paraquat + diquat), Gramoxone® 360 Pro (360 g/L 

paraquat), Gramoxone 250 (250 g/L paraquat), Boxer Gold® (prosulfocarb + S-metolachlor), Arcade® 

(prosulfocarb), Triflur* X (trifluralin), Avadex* Xtra (triallate), Sakura* (pyroxasulfone), Gesaprim® (atrazine), 

simazine, Dual Gold® (S-metolachlor), metribuzin, diuron, 2,4-D Ester 680. 

As formulations of other manufacturer’s products are beyond the control of Syngenta, and the quality of 

water may vary with location, all mixtures should be tested prior to mixing commercial quantities. 

Clean up 

Thoroughly clean the sprayer using the following procedure when you have finished spraying. 
1. Drain and flush tank, boom and all hoses for several minutes with clean water containing a household 

detergent.  
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2. Fill the sprayer tank with clean water and add one litre of household ammonia (containing 3% ammonia) 
per 100 litres of water. Allow the solution to agitate for 15 minutes prior to flushing the solution through 
the boom and nozzles. Drain the system.  

3. Remove the nozzles and screens and wash separately in a bucket containing the ammonia solution.  
4. Thoroughly rinse the tank, hoses, booms, nozzles and screens with clean water for a minimum of 5 

minutes to remove all traces of ammonia. 

Mix only as much spray solution as needed. Immediately after spraying, clean equipment thoroughly 

using this procedure. Wear appropriate protective clothing. 

Re-cropping Intervals 

The following re-cropping intervals should be observed between the application of REFLEX at 1500 mL/ha 

and the planting of a following crop. Lower use rates will reduce any following crop responses noted, though 

the same re-cropping interval and rainfall thresholds apply. 

Crops Re-cropping Interval Required Rainfall 

Wheat, Oats, Durum Wheat, 

Chickpeas, Field Peas, Faba Beans, 

Lupins, Vetch, Lentils 

9 months 250 mm 

Sub Clover, Medic, Canola, Barley ** 9 months 250 mm 

Cotton, Mung Beans 3 months 75 mm 

Sorghum, Maize Please contact your Syngenta representative for further 

information 

** In some instances, reduced biomass or vigour may be noted in Barley, Canola, Sub Clover and 

Medics. However, the effect will resolve under good growing conditions and will be unlikely to 

translate to yield loss. 

Resistant Weeds Warning GROUP G HERBICIDE 

REFLEX Herbicide is a member of the diphenyl ethers group of herbicides within the inhibition of 

protoporphyrinogen oxidase mode of action. For weed resistance management, REFLEX is a Group G 

herbicide. Some naturally occurring weed biotypes resistant to REFLEX and other Group G 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 REFLEX or other Group G herbicides. Since the occurrence of resistant weeds is difficult to 

detect prior to use, Syngenta Australia Pty Ltd accepts no liability for any losses that may result from the 

failure of REFLEX to control resistant weeds. 

PROTECTION OF WILDLIFE, FISH, CRUSTACEANS AND ENVIRONMENT 
Very toxic to aquatic life. DO NOT contaminate wetlands or watercourses with this product or used 

containers.  

STORAGE AND DISPOSAL 
Store in the closed, original container in a dry, cool, well ventilated area. DO NOT store for prolonged periods 

in direct sunlight. 

For non-refillable containers: 

Triple rinse containers before disposal. Add rinsings to spray tank. DO NOT dispose of undiluted chemicals 

on site. If recycling, replace cap and return clean containers to recycler or designated collection point. If not 

recycling, break, crush, or puncture and deliver empty packaging to an approved waste management facility. 

If an approved waste management facility is not available, bury the empty packaging 500 mm below the surface 

in a disposal pit specifically marked and set up for this purpose, clear of waterways, desirable vegetation and 

tree roots, in compliance with relevant Local, State or Territory government regulations. DO NOT burn empty 

containers or product. 
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For refillable containers: 

Empty contents fully into application equipment. Close all valves and return to point of storage for refill or 

storage. 

SAFETY DIRECTIONS 
Will damage the eyes. May irritate the skin. Avoid contact with eyes and skin. If product in eyes immediately 

wash it out with water. When preparing spray, wear: 

 cotton overalls buttoned to the neck and wrist  

 washable hat 

 elbow-length chemical-resistant gloves and 

 goggles. 

Wash hands after use. After each day’s use, wash goggles, gloves and contaminated clothing. 

FIRST AID 
If poisoning occurs, get to a doctor or Poisons Information Centre. Phone 131 126. If in eyes wash out 

immediately with water. 

SAFETY DATA SHEET 
If additional hazard information is required refer to the Safety Data Sheet. For a copy phone 1800 067 108 or 

visit our website at www.syngenta.com.au 

DISCLAIMER 
This product complies with the specifications in its statutory registration. Implied terms and warranties are 

excluded. Syngenta’s liability for breach of the express or any non-excludable implied warranty is limited to 

product replacement or purchase price refund. The purchaser must determine suitability for intended 

purpose and take all proper precautions in the handling, storage and use of the product including those on 

the label and/or safety data sheet failing which Syngenta shall have no liability. 

Product names marked ® or ™, the ALLIANCE FRAME 

 the SYNGENTA Logo and the PURPOSE ICON 

 are Trademarks of a Syngenta Group Company 
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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 

BBA Biologische Bundesanalstalt fur Land – und forstwirschaft 

bw Bodyweight 

CODEX Codex Alimentarius Commission 

CXLs Codex Maximum Residue Limits 

d Day 

DAT Days After Treatment 

DT50 Time taken for 50% of the concentration to dissipate 

EA Environment Australia 

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

EI Export Interval 

EGI Export Grazing Interval 

ESI Export Slaughter Interval 

F0 Original parent generation 

g Gram 

GAP Good Agricultural Practice 

h Hour 

ha Hectare 

id Intradermal 

IBS Incorporation by Sowing 

IPM Integrated Pest Management 

in vitro Outside the living body and in an artificial environment 
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Shortened term Full term 

in vivo Inside the living body of a plant or animal 

JMPR Joint FAO/WHO Meeting on Pesticide Residues 

kg Kilogram 

KOC Organic carbon partitioning coefficient 

L Litre 

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

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

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

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 

OC Organic Carbon 

PHI Pre-Harvest Interval 

ppb Parts per billion 

ppm Parts per million 

PSPE Post-Sowing Pre-Emergent Application 

RAL Red Blood Cell Count 

s Second 

SC Suspension Concentrate 

SDRAT Spray Drift Risk Assessment Tool 
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Shortened term Full term 

SUSMP Standard for the Uniform Scheduling of Medicines and Poisons 

TRR Total Radioactive Residues 

µg Microgram 

WG Water Dispersible Granule 

WHP Withholding Period 
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Glossary 

Term Description 

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

product 

Acute Having rapid onset and of short duration 

Carcinogenicity The ability to cause cancer 

Chronic Of long duration 

Codex MRL  Internationally published standard maximum residue limit 

Desorption Removal of a material from or through a surface 

Efficacy Production of the desired effect 

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

Genotoxicity The ability to damage genetic material 

Hydrophobic Repels water 

Leaching Removal of a compound by use of a solvent 

Metabolism The chemical processes that maintain living organisms 

Photodegradation Breakdown of chemicals due to the action of light 

Photolysis Breakdown of chemicals due to the action of light 

Subcutaneous Under the skin 

Toxicokinetics The study of the movement of toxins through the body 

Toxicology The study of the nature and effects of poisons 
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