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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 Maya 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 4 May 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 Maya Herbicide, and approval of the new active constituent, bromoxynil 

butyrate. 

Applicant 

Nufarm Australia Limited. 

Purpose of application 

Nufarm Australia Limited has applied to the APVMA for registration of the new product Maya Herbicide, 

containing 402 g/L bromoxynil (385.5 g/L as bromoxynil butyrate ester, 9.7 g/L as bromoxynil octanoate and 

6.8 g/L as bromoxynil phenol), as a suspension concentrate formulation of the new active constituent 

bromoxynil butyrate. 

Proposed claims and use pattern 

Maya Herbicide will be applied as a post-emergent spray or as a post-sowing pre-emergence (PSPE) spray 

for the control of broadleaf weeds in bulb onions. 

Mode of action 

The active constituent bromoxynil is a selective, contact herbicide that is used to control grasses and 

broadleaf weeds in post-emergence applications in food crop and oil seed situations. It is a nitrile herbicide 

that disrupts energy production and respiration via uncoupling oxidative phosphorylation in mitochondria and 

electron transport. 

Overseas registrations 

The product is currently registered in Morocco, New Zealand, Serbia, Slovakia, Switzerland and the United 

Kingdom (UK) under a variety of brand names (including Butryflow, Emblem Flo, Maya and Xinca) for control 

of broadleaved weeds in a variety of broadacre crops. The active constituents, bromoxynil phenol and the 

bromoxynil butyrate and octanoate esters are approved for use in these countries.
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Chemistry and manufacture 

Active constituent 

The bromoxynil butyrate technical active constituent is manufactured overseas. Details of the chemical name, 

structure, and physicochemical properties of bromoxynil butyrate are listed below (Tables 1 to 2). 

Table 1: Nomenclature and structural formula of bromoxynil butyrate active constituent 

Common name (ISO): Bromoxynil butyrate (Bromoxynil butanoate) 

IUPAC name: 2,6-Dibromo-4-cyanophenyl butyrate 

CAS registry number: 3861-41-4 

Molecular formula: C11H9Br2NO2 

Molecular weight: 347.0 

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

Physical form: Powder 

Colour: Light beige to brown 

Melting point: 81–84°C for the bromoxynil butanoate technical grade active ingredient (TGAI) 

86°C for the bromoxynil butanoate pure active ingredient (PAI) 

Boiling point: 325°C (TGAI) 

353–356°C (PAI) 

Relative density D20 
4 = 1.75 

Stability: Bromoxynil butyrate is expected to remain in compliance with its specifications for 

at least 2 years storage under normal conditions, and it is unlikely to be adversely 

affected by the presence of metals or metal ions. 

Safety properties: Bromoxynil butyrate is not flammable, not auto-flammable, not explosive and has 

no oxidising properties 

Solubility in water: 5.4 mg/L at 20°C 

Organic solvent solubility: 

 

Solvent Solubility at 20°C (g/L) 

n-Heptane 23 

Ethanol ~ 70 

Toluene > 600 

Dichloromethane > 600 

Acetone > 600 

Ethyl acetate > 600 

Dimethyl sulphoxide > 600 

Octanol/water partition 

coefficient: 

Log Pow = 3.86 at 40°C 

Vapour pressure: 2.8 × 10-4 Pa at 20°C and 6.7 × 10-4 Pa at 25°C for the bromoxynil butanoate pure 

active substance 

Henry’s law constant: K = 1.80 × 10-2 Pa m3 mol-1 at 20°C 
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UV/VIS absorption spectra: In methanol: 

Wavelength ε (L mol-1 cm-1) 

213 nm 48122 

283 nm 723 

294 nm 633 

In methanol / HCl 0.1 M (90/10): 

Wavelength ε (L mol-1 cm-1) 

213 nm 47730 

285 nm 783 

294 nm 715 

In methanol / NaOH 0.1 M (90/10): 

Wavelength ε (L mol-1 cm-1) 

222 nm 25217 

287 nm 17812 

294 nm 17343 

For the bromoxynil butanoate pure active ingredient (PAI) 

Formulated product Maya Herbicide 

The product Maya Herbicide will be manufactured overseas. Tables 3 and 4 outline some key aspects of the 

formulation and physicochemical properties of the product. 

Maya Herbicide is a water based suspension concentrate (SC) formulation, and it is not expected to have 

significant safety-related issues during transportation, storage or usage. It should remain within 

specifications for at least 2 years when stored under normal conditions.  
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Table 3: Key aspects of the formulation of the product Maya Herbicide 

Distinguishing name: Maya Herbicide 

Formulation type: Suspension concentrate (SC) 

Active constituent 

concentration/s: 

A total of 402 g/L bromoxynil active equivalents, including: 

 385.5 g/L bromoxynil present as 482.9 g/L of bromoxynil butyrate ester 

 9.7 g/L bromoxynil present as 14.1 g/L of bromoxynil octanoate 

 6.8 g/L bromoxynil present as 6.8 g/L of the bromoxynil phenol. 

Table 4: Physicochemical properties of the product Maya Herbicide 

Physical form: Light beige coloured viscous opaque liquid with butyric odour 

PH (undiluted): 4.44 

Density: 1.235 g/cm3 at 20⁰C 

Kinematic viscosity at 20 ⁰C: Non-newtonian fluid: 

1824 mPa.s @ 2 s-1; 

77 mPa.s @ 200 s-1 

Pourability: Residue: 2.9% w/w  

Rinsed residue: 1st rinse: 0.29% w/w; 2nd rinse: 0.07% w/w 

Sponetaneity of dispersion: 0.5% v/v in CIPAC water D: 86.6% at 20⁰C 

Suspensibility: 0.50% v/v in CIPAC water D: 87.5% at 20⁰C 

0.25% v/v in CIPAC water D: 77.6% at 20⁰C 

Safety properties: Maya Herbicide is not flammable, auto-flammable or explosive and has no 

oxidising properties. It does not adversely impact the integrity of the proposed 

packaging (5, 10 and 20 L HDPE containers). 

Storage stability: Maya Herbicide 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 bromoxynil butyrate and associated product 

Maya Herbicide, including the manufacturing process, quality control procedures, physicochemical properties, 

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. 

Based on a review of the chemistry and manufacturing details, the registration of Maya Herbicide, and approval 

of the active constituent bromoxynil butyrate, are supported from a chemistry perspective.
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Toxicological assessment 

Bromoxynil butyrate was not considered to present a significantly different toxicological profile than bromoxynil and 

other bromoxynil esters, which have been evaluated previously. 

Evaluation of toxicology 

Acute toxicity, genotoxicity and metabolism studies on bromoxynil butyrate have been evaluated as part of 

the consideration of bromoxynil butyrate as a new active constituent. Previously assessed studies have been 

relied on for other human health endpoints. 

Chemical class 

Bromoxynil butyrate is a nitrile-group herbicide, which acts as an inhibitor of photosynthesis and 

mitochondrial oxidative phosphorylation in plants. 

Pharmacokinetics 

Bomoxynil butyrate was well absorbed after oral administration, with the majority of the dose excreted in 

urine and a small amount excreted in faeces. Low levels remained in the carcass at 96 hours after dosing. 

Metabolism was via hydrolysis and conjugation, and followed similar paths to previously determined 

metabolism of bromoxynil heptanoate and bromoxynil octanoate. Metabolites identified in urine included 

bromoxynil sulfate, bromoxynil glucuronide, bromoxynil and des bromo-bromoxynil glucuronide. 

In rats administered either low or high doses of bromoxynil butyrate, tissue residues ranges between 

0.03 and 10 ppm, with similar levels in both groups, indicating that higher doses are excreted rather than 

sequestered. 

Groups of rats were administered bromoxynil, bromoxynil butyrate or bromoxynil octanoate. The excretion 

patterns showed that bromoxynil octanoate is absorbed more poorly from the gastrointestinal tract that either 

bromoxynil butyrate or bromoxynil, and that bromoxynil butyrate is absorbed more poorly than bromoxynil. 

Residual levels in organs and tissue were not significantly different between all 3 compounds. 

Based on the overall similarity in metabolism and excretion of bromoxynil, bromoxynil octanoate and 

bromoxynil butyrate, the existing toxicology database on bromoxynil and bromoxynil octanoate is considered 

suitable for use in the consideration of bromoxynil butyrate. 

A dermal absorption study indicated that Maya Herbicide (400 g/L) had an estimated human dermal 

absorption of 0.19%, while the diluted product had an estimated human dermal absorption of 4.28%. 

Acute toxicity (active constituent) 

Bromoxynil butyrate was of moderate acute oral toxicity in rats, low dermal toxicity to rabbits, and moderate 

inhalational toxicity in rats. It was a slight skin irritant, and moderate eye irritant, and a potent skin sensitiser. 
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Acute toxicity (product) 

Maya Herbicide was of low to moderate acute oral toxicity (>300 to <2000 mg/kg bw), low acute dermal 

toxicity, and low to moderate acute inhalation toxicity. It was not irritant to rabbit skin, but was a moderate 

eye irritant in rabbits, and a sensitiser in the guinea pig maximisation test. 

Repeat-dose toxicity 

Data from a 28-day dermal toxicity study with a number of formulations of bromoxynil butyrate (suspension 

concentration and emulsifiable concentrate), as well as an emulsifiable concentrate formulation containing 

bromoxynil octanoate, was examined. As doses of up to 100 mg/kg bw/day, no signs of systemic or local 

toxicity were displayed, and no indication of absorption differences between formulations was observed. 

Following oral dosing with bromoxynil or its esters, the key effects observed were changes in haematological 

and biochemical parameters, and liver effects. 

Chronic toxicity and carcinogenicity 

Following long term dietary administration in mice, liver effects including hyperplasia were seen at doses of 

1.5 mg/kg bw/day. In rats, reduced body weight was noted, with a no observed adverse effect level seen at 

2.6 mg/kg bw/day. In dogs, reduced body weight gain, biochemical changes and increased liver weight were 

observed at 1.5 mg/kg bw/day, with a no observed adverse effect level of 0.3 mg/kg bw/day. 

Reproductive and developmental toxicity 

Multi-generation, reproductive toxicity studies in rats showed decreases in parental bodyweight, along with 

reduced pup numbers, and pup bodyweight. No effects were noted on overall fertility, gestation length, or 

litter size, and a NOAEL of 1.5 mg/kg bw/day was established in a 3-generation study. 

Developmental toxicity studies in rats using doses that resulted in decreased maternal body weight, 

decreased numbers of live foetuses, decreased foetal weight and increased late uterine deaths were 

observed. A NOAEL of 5 mg/kg bw/day was established. In rabbits, no effects on foetal development were 

observed, even at doses producing maternal toxicity. 

Genotoxicity 

In bacterial mutation assays, bromoxynil butyrate was not mutagenic, with or without metabolic activation. 

Reports related to human toxicity 

An occupational exposure study investigated exposure to, and absorption of bromoxynil during handling, 

transferring, mixing, and application. This study demonstrated that personal protective equipment and the use of 

closed cabs on tractors were effective at reducing overall exposure to bromoxynil. 
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Health-based guidance values and poisons scheduling 

Poisons Standard 

Bromoxynil is listed in Schedule 6 of the Standard for the Uniform Scheduling of Medicines and Poisons 

(SUSMP). The entry includes bromoxynil butyrate and its salts and derivatives. 

Health-based guidance values 

Acceptable daily intake 

The acceptable daily intake (ADI) for bromoxynil has been established at 0.003 mg/kg bw/d, based on a 

NOAEL of 0.3 mg/kg bw/d for reduced bodyweight gain at the next higher dose in a 1-year dietary dog study. 

There are no separate ADIs for the esters of bromoxynil. They are rapidly metabolised to bromoxynil in 

mammalian systems, and toxicity is a function of the parent, bromoxynil. The current ADI therefore applies to 

all esters, including bromoxynil butyrate, expressed as bromoxynil (bromoxynil phenol) equivalent. 

Acute reference dose 

An acute reference dose (ARfD) has not been previously established for bromoxynil. Based on the 

developmental effects observed in rats from oral dosing with bromoxynil (and dermal dosing with bromoxynil 

or bromoxynil octanoate), which may be attributable to a single dose via dietary exposure, an ARfD of 

0.05 mg/kg bw is proposed. This is based on a NOAEL of 5 mg/kg bw, which is based on decreased 

numbers of live foetuses at doses of 15 mg/kg bw/day in a rat developmental study in the presence of 

maternal toxicity. This ARfD only applies to women of child-bearing age, and an ARfD for the general 

population is considered unnecessary. 

Recommendations 

There are no objections on human health grounds to the approval of bromoxynil butyrate (BXB), 

manufactured at the proposed site. 

There are no objections on human health grounds to the registration of the product, Maya Herbicide, 

containing 385.5 g/L of bromoxynil butyrate (BXB), 9.7 g/L bromoxynil octanoate (BXO) and 

6.8 g/L bromoxynil phenol (BXP), when used in accordance with the directions for use (DFU) and adhering to 

the recommended safety directions.
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Residues assessment 

Metabolism 

The crop metabolism database shows that following application of bromoxynil butyrate to target plants, as 

with the other bromoxynil esters, there is significant, rapid metabolism of the parent compound to bromoxynil. 

In a wheat metabolism study, bromoxynil butyrate was approximately 1.3% of TRR at the 14 day sampling, 

while parent bromoxynil was 18% of TRR in the same sample. 

The plant metabolism of bromoxynil butyrate ester behaves similarly to other bromoxynil esters, and is 

rapidly metabolized to bromoxynil. Therefore, the current residue definition as parent bromoxynil remains 

appropriate. 

Analytical methods and storage stability 

The data from onion trials, provided in support of this application, shows residues of bromoxynil extracted 

from specimens by refluxing in methanolic potassium hydroxide solution. The extract was filtered and 

concentrated sulphuric acid added, followed by saturated sodium chloride. The solution was partitioned into 

dichloromethane in the presence of methanol, and any water removed by passing the extract through 

sodium sulphate. An aliquot of the solution was taken to examine dryness, re-dissolved in acetonitrile, and 

made up to volume with acetonitrile-water mixture prior to analysis by LC/MS/MS. The limit of quantification 

was determined to be 0.01 mg/kg for bromoxynil phenol in onions. 

Residue definition 

The residues definition of bromoxynil (parent) remains appropriate for bromoxynil butyrate esters. 

Residues in food and animal feeds 

The proposed use of Nufarm Maya Herbicide containing 402 g/L bromoxynil, with 385.5 g/L as the butyrate 

ester, 9.7 g/L bromoxynil octanoate and 6.8 g/L bromoxynil phenol, is for up to 2 applications applied to 

onions at a concentration of 750 mL/ha (~300 g ai/ha). If 2 applications are required, the first application is to 

be applied post-sowing, pre-emergence, and the second application post-emergent, no later than the 4 leaf 

stage (BBCH 14). The proposed harvest withholding period is ‘Not required when used as directed’ with the 

grazing restraint of ‘DO NOT graze or cut for stock food’. 

Eight European onion trials considered applicable to the proposed Australian GAP involved 2 applications of 

bromoxynil at a nominal rate of 300 g ai/ha (1× proposed) applied at BBCH 12 to 14. From these trials, no 

detectable residues above the LOQ of 0.01 mg/kg were evident in onions. 

A permanent bromoxynil MRL of *0.01 mg/kg for VA 0385 onion, bulb is considered appropriate for the 

proposed use, in conjunction with the harvest withholding period of ‘Not required when used as directed’. 
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Crop rotation 

No crop rotation studies were submitted with this application. Given that the proposed application rates for 

bromoxynil butyrate are lower than those already permitted for registered bromoxynil products, there will not 

be increased residue transfer to following crops. 

Residues in animal commodities 

Onions are not considered to be a major animal feed commodity, and a ‘DO NOT graze or cut for stock food’ 

WHP has been proposed. The livestock dietary burden is unlikely to be affected as a result of bromoxynil 

residue in onions. 

Spray drift 

For determination of a Regulatory Acceptable Level (RAL) for bromoxynil butyrate in livestock areas, the 

current bromoxynil primary feed commodity MRL at T1 mg/kg is considered an appropriate RAL for 

bromoxynil in animal feed. Other forms of bromoxynil have been approved in crops such as cereals and 

pasture, which can be directly grazed by livestock. These uses have existed for many years without known 

international trade incidents relating to bromoxynil residues in livestock commodities. 

The RAL of 1 mg/kg at the applied maximum rate of 750 mL product/ha, and a minimum droplet size of 

‘coarse’ has been used in the spray drift assessment tool. The following statements are recommended for 

the protection of international trade: 

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

 Spray droplets not smaller than a COARSE spray droplet size category. 

 Minimum distances between the application site and downwind sensitive areas (see ‘Mandatory buffer zones’ 

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

DO NOT apply by vertical sprayer. 

DO NOT apply by aircraft. 

Mandatory buffer zones are required for livestock areas for the proposed use on onions. 

For the 2 boom heights above the target canopy, the buffer zones are: 

 0.5 metres or lower: Not required 

 metre or lower: 20 metres. 
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Dietary risk assessment 

The chronic dietary exposure to bromoxynil is estimated by the National Estimated Daily Intake (NEDI) calculation, 

which encompasses all registered/temporary uses of the chemical, and the mean, daily, dietary consumption data 

derived primarily from the 2011–12 National Nutritional and Physical Activity Survey. The NEDI calculation is made 

in accordance with WHO guidelines, and is a conservative estimate of the dietary exposure to chemical residues in 

food. The NEDI for bromoxynil is equivalent to <75% of the ADI. It is concluded that the chronic dietary exposure 

value for bromoxynil is acceptable. 

Acute dietary exposure is estimated by the National Estimated Short Term Intake (NESTI) calculation. NESTI 

calculations are made in accordance with the deterministic method used by the JMPR, including 97.5th percentile 

food consumption data derived primarily from the 2011–12 National Nutritional and Physical Activity Survey. 

NESTI calculations are conservative estimates of short-term exposure (24 hour period) to chemical residues in 

food. The acute dietary intake for bulb onions is 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) 

Delete: 

Bromoxynil 

VA 0385 Onion, bulb T*0.01 

Add: 

Bromoxynil 

VA 0385 Onion, bulb *0.01
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Assessment of overseas trade aspects of residues in food 

The proposed uses does not include treatment of major trade commodities, and significant residues are not 

expected to arise in livestock feeds as a result of the proposed uses. The risk to Australian trade is 

considered to be low.
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Work health and safety assessment 

Health hazards 

Maya Herbicide was of low to moderate acute oral toxicity (>300 to <2000 mg/kg bw), low acute dermal 

toxicity and low to moderate acute inhalation toxicity. It was not irritant to rabbit skin, but was a moderate eye 

irritant in rabbits, and was a sensitiser in the guinea pig maximisation test. 

A dermal developmental study was used for consideration of the dermal exposure of workers, along with an 

oral developmental study for inhalational risk. 

Occupational exposure 

Exposure during use 

Workers may be exposed to the product by dermal and/or inhalation routes during mixing, loading and/or 

application. The product is applied by ground boom with a maximum application rate of 750 mL/ha, or 

300 g bromoxynil/ha. It is estimated that a maximum of 30 ha/day will be treated, meaning a maximum of 

9 kg of active is handled per day. Exposure risk is expected to be low when gloves and a single layer of 

clothing are worn during mixing and loading. 

Exposure during re-entry or rehandling 

Workers may be dermally exposed to the during re-entry activities. Re-entry exposures associated with onion 

crop maintenance include scouting, hand weeding (minimum foliage), hand set irrigation, and hand weeding 

(full foliage) were estimated, and re-entry periods established. 

Public exposure 

Members of the public may be exposed to spray drift resulting from application of the product. The 

assessment has determined that no buffer zones are required to prevent exposure associated with ground 

boom application. 

Exposure is also possible via ingestion of residues in treated onions. Appropriate maximum residue limits 

have been established. 

Recommendations 

The following first aid instructions, safety directions, and precautionary (warning) statements are 

recommended for the product label. 
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First aid instructions 

If poisoning occurs, contact a doctor or Poisons Information Centre. Phone Australia 131126; New Zealand 

0800 764 766 

Safety directions 

Harmful if inhaled or swallowed. Will irritate the eyes, nose and throat. Repeated exposure may cause 

allergic disorder. Avoid contact with eyes and skin. Do not inhale vapour or spray mist. When opening the 

container and preparing the spray, wear cotton overalls buttoned to neck and wrist and a washable hat, 

elbow length chemical resistant gloves and face shield or goggles. If applying by open cab boomspray 

equipment, wear protective waterproof clothing and a disposable mist mask covering mouth and nose. If 

product is in eyes, wash out immediately with water. Wash hands after use. After each day’s use, wash 

gloves, face shield or goggles and contaminated clothing. 

Precautionary (warning) statements 

DO NOT harvest crop by hand. The crop is to be seed grown and mechanically harvested only. 

The following re-entry intervals (number of days after spraying) are required for the specified crop 

maintenance activities in bulb onions: 

Scouting     Day 1 

Hand weeding (minimum foliage) Day 1 

Hand set irrigation    Day 4 

Hand weeding (full foliage)  Day 11 

For all other activities DO NOT enter treated areas until the spray has dried, unless wearing cotton overalls 

buttoned to the neck and wrist (or equivalent clothing) and chemical resistant gloves. Clothing must be laundered 

after each days use.
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Environmental assessment 

Fate and behaviour in the environment 

Soil 

Bromoxynil esters (butyrate and octanoate) and bromoxynil phenol are not persistent in soil with geomean 

DT50 values of 0.48 days for the esters and 0.60 days for bromoxynil under aerobic laboratory conditions. 

The degradation pathway in aerobic soil is similar for all bromoxynil esters. Bromoxynil esters are rapidly 

degraded into bromoxynil (max 45% AR after 4 days from octanoate and 38% AR after one day from 

butyrate) by cleavage of the ester. Then stepwise hydrolysis of the nitrile of bromoxynil results in the 

formation of major metabolites M011 (max 32% AR) and M022 (max 35% AR). Both metabolites M01 and 

M02 are non-persistent in soil (DT50 0.61 and 0.39 days, respectively). Photolysis is not an important route of 

degradation in soil. 

At the end of the aerobic laboratory studies, bound residues reached 51% at 9 days when applied as 

butyrate, 14% at 90 days when applied as octanoate, and 72% at 28 days when applied as bromoxynil 

phenol. Mineralisation reached 27% at 9 days when applied as butyrate, 64% at 90 days when applied as 

octanoate, and 34% at 28 days when applied as bromoxynil phenol. 

Before cleavage, bromoxynil esters are slightly mobile to non-mobile in soil (estimated Koc 1628 mL/g for 

butyrate; mean Kfoc 27559 for octanoate). Once the esters are cleaved, the mobility of bromoxynil is pH 

dependent with moderately mobility at lower pH (Kfoc 256 mL/g at pH 5.0) and high mobility at higher pH 

(mean Kfoc 61 mL/g at pH >7). Mobility of the major metabolites were also pH dependent with lower mobility 

at lower pH (Kfoc 32 to 281 mL/g for M01; Kfoc 68 to 371 mL/g for M02). 

Water 

The hydrolysis of bromoxynil esters to bromoxynil is pH dependent with more rapid hydrolysis at higher pH 

(DT50 1.1 to 23 days for butyrate; DT50 1.8 to 6.5 days for octanoate). Bromoxynil itself is stable to hydrolysis 

and an aerobic mineralisation study indicates it may persist in open surface waters (estimated DT50 >1000 

days). 

Bromoxynil and its esters are susceptible to photolysis in water, which can be an important route of 

degradation under certain environmental conditions (DT50 0.22 to 6.0 days at 30 to 60°N for butyrate, DT50 

1.4 to 17 days at 52°N for octanoate; DT50 5.0 days in UK summer for bromoxynil). In laboratory studies 

                                                      

 
1 3,5-dibromo-4-hydroxybenzamide 
2 3,5-dibromo-4-hydroxybenzoic acid 
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under natural sunlight, numerous major photoproducts were formed depending on the precursor (M033 and 

M114 for butyrate; M065 and M096 for octanoate; M127 and M138 for bromoxynil). 

In dark water/sediment systems, bromoxynil and its esters tend to remain in the water phase and are not 

persistent (geomean DT50 0.67 days for esters and 9.1 days for bromoxynil in the whole system). The major 

metabolites M01 (max 27% AR), M03 (max 12% AR) and M06 (max 33% AR) also tend to stay in the water 

phase. After 60 to 100 days, mineralisation and bound residues reached 55% to 65% AR and 15% to 25% 

AR, respectively. 

Air 

Based on their vapour pressures and Henry’s law constants, bromoxynil butyrate, bromoxynil octanoate and 

bromoxynil are considered to be semi-volatile substances and have potential for volatilization from soil and 

plant surfaces. Volatilisation increases with increasing temperature and dryness. Laboratory studies 

indicated <3% and <0.5% of applied bromoxynil octanoate volatilised from soil and plant surfaces, 

respectively. Up to 7.7% and 16% of applied bromoxynil phenol volatilised from soil and plant surfaces, 

respectively. No data was submitted regarding the potential for volatilisation of the bromoxynil butyrate from 

soil and plant surfaces. It is therefore recommended to reduce the potential for volatilisation of bromoxynil 

butyrate from sprayed plants and soil surfaces by restricting application to temperatures not exceeding 20°C. 

Based on the predicted rate of degradation in air, bromoxynil octanoate (DT50 1.4 days for reaction with 

hydroxyl radicals) and bromoxynil phenol (DT50 0.070 days for reaction with nitrate radicals) are not expected 

to be found in any significant concentration in the air. However, predicted rates of reaction of bromoxynil 

butyrate with hydroxyl or nitrate radicals exceed POP criterion for persistence in air (DT50 >2 days). 

Consequently, the potential for long-range transport of bromoxynil butyrate cannot be excluded. Wet 

deposition is expected to be an important removal process of bromoxynil butyrate from air (i.e. via 

precipitation). 

Despite the potential for long-range transport, risks of bromoxynil butyrate to the atmosphere and 

environment were concluded to be acceptable. Risks of global warming, ozone depletion, photochemical 

smog formation, acidification and eutrophication due to bromoxynil butyrate are considered either low, or no 

greater than those of bromoxynil phenol. Any residues potentially deposited in remote environments are 

expected to represent only a very small fraction of the overall applied rate. Therefore, the in-field and edge-

of-field risk assessments (including short-range vapour drift) are considered protective of non-target species 

in remote regions. 

                                                      

 
3 3-bromo-4-hydroxybenzonitrile 
4 2-bromo-4-cyanophenyl butyrate 
5 4-hydroxybenzonitrile 
6 2-bromo-4-cyanophenyl octanoate 
7 3-bromo-4,5-dihydroxybenzonitrile 
8 3,4-dihydroxybenzonitrile 
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Effects and associated risks to non-target species 

Terrestrial vertebrates 

The new active constituent bromoxynil butyrate is moderately toxic to mammals (LD50 116 mg ae/kg bw, 

Rattus norvegicus) and birds (geomean LD50 448 mg ae/kg bw, Colinus virginianus). Its toxicity is relatively 

equivalent to other bromoxynil esters (octanoate and heptanoate), and the lowest LD50 values for acute 

toxicity of bromoxynil esters to birds and mammals were selected for risk assessment purposes. 

The residues assessment determined that bromoxynil is the relevant residue of bromoxynil esters applied to 

plants. Bromoxynil is moderately toxic to mammals (geomean LD50 126 mg ae/kg bw, Rattus norvegicus) 

and birds (LD50 217 mg ae/kg bw, Colinus virginianus). In reproductive toxicity tests, reduced pup body 

weights were observed in mammals at doses as low as 18 mg ae/kg bw/d (NOAEL 3.4 mg ae/kg bw/d, 

Rattus norvegicus) and a reduction in eggs laid per bird was observed at doses as doses as low as 

38 mg ae/kg bw/d (NOAEL 11 mg ae/kg bw/d, Anas platyrhynchos). 

Risks of bromoxynil and its esters to terrestrial vertebrates were determined to be acceptable assuming 

direct dietary within the treatment area at the maximum exposure rate. 

The partition coefficients of bromoxynil esters indicate a potential for bioaccumulation. However, bromoxynil 

is not fat-soluble, and toxicokinetic studies in mammals have demonstrated that bromoxynil esters are rapidly 

hydrolysed to bromoxynil and almost completely eliminated from the body within 7 days. Based on predicted 

rapid degradation of esters in the terrestrial environment, rapid metabolism and elimination by animals, the 

potential for esters to bioconcentrate and biomagnify in birds and mammals is considered low. 

Aquatic species 

The new active constituent bromoxynil butyrate is very toxic to fish (LC50 0.026 mg ae/L without sediment, 

LC50 0.068 mg ae/L with sediment, Oncorhynchus mykiss), aquatic invertebrates (EC50 0.17 mg ae/L, 

Daphnia magna), algae (ErC50 0.60 mg ae/L, Navicula pelliculosa) and aquatic plants (ErC50 0.10 mg ae/L, 

Lemna gibba). Its toxicity is relatively equivalent to other bromoxynil esters (octanoate and heptanoate), and 

the lowest EC50 values for acute toxicity of bromoxynil esters to aquatic species were selected for risk 

assessment purposes (geomean EC50 0.038 mg ae/L was determined in the case of aquatic invertebrates). 

Because bromoxynil esters rapidly degrade in water, bromoxynil is the residue most relevant to water. 

Bromoxynil is less toxic to fish (lowest LC50 23 mg ae/L, Oncorhynchus mykiss) and aquatic invertebrates 

(EC50 12 mg ae/L, Daphnia magna), but still very toxic to algae (lowest ErC50 >0.68 mg ae/L, Navicula 

pelliculosa), and aquatic plants (ErC50 0.12 mg ae/L, Lemna gibba). The difference in toxicity to fish and 

aquatic invertebrates is attributed to esters having higher lipophilic tendency and greater ability to diffuse 

across biological membranes. Based on the high toxicity of bromoxynil and its esters to aquatic species, a 

protection statement is required on the label to identify the hazard. 

Spray drift risks are driven by the high toxicity of bromoxynil esters to aquatic invertebrates. Mandatory buffer 

zones for the protection of natural aquatic areas were determined to be 10 to 35 metres for boom sprayers, 

depending on the boom height. Risks of vapour deposition by itself were determined to be acceptable, and is 
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expected to result in a negligible increase in risk when buffer zones are observed for the mitigation of spray 

drift. 

Runoff risks of bromoxynil to aquatic species were determined to be acceptable under realistic worst-case 

conditions. However, the product should not be applied when a runoff event can be expected soon after 

application (i.e. due to storms or irrigation). General runoff restraints are advised to mitigate this risk. 

Bees and other non-target arthropods 

Maya Herbicide has low toxicity to adult bees by contact exposure (LD50 202 μg ae/bee, Apis mellifera) and 

moderate toxicity by oral exposure (LD50 78 μg ae/bee, Apis mellifera). The toxicity of bromoxynil and its 

esters (butyrate, octanoate, heptanoate) to bees are relatively equivalent, and the lowest available toxicity 

values were selected for risk assessment purposes (for adult bees: contact LD50 150 μg ae/bee, oral 

LD50 11 μg ae/bee). Bromoxynil has moderate toxicity to bee larvae (LD50 41 μg ae/bee). Following long-term 

dietary exposure of adult bees, no impact on mortality was observed at the highest dose tested (NOED 

3.5 μg ae/bee). Adverse effects on bees that might be foraging on blooming weeds or plants in the vicinity of 

the treatment area could not be excluded based on the available data. Therefore, protection statements are 

advised to mitigate this risk. 

Tier 2 extended laboratory testing with Maya Herbicide on natural substrates (leaves/plants) demonstrated 

continued sensitivity of the predatory mite (LR50 48 g ae/ha, ER50 >80 g ae/ha, Typhlodromus pyri), while the 

parasitic wasp was not sensitive (both LR50 and ER50 >402 g ae/ha, Aphidius rhopalosiphi). Testing of 

additional species is available with the EC octanoate formulation which demonstrated low sensitivity of 

ground beetles on inert substrate (both LR50 and ER50 >450 g ae/ha, Poecilus cupreus) and green lacewing 

on natural substrate (both LR50 and ER50 >450 g ae/ha, Chrysoperla carnea). Other species of parasitic 

arthropods were more sensitive, such as the rove beetle (ER50 450 g ae/ha, Aleochara bilineata) and another 

species of parasitic wasp (78% reduction in parasitism at 399 g ae/ha, Trichogramma cacoeciae). An aged 

residues study with the most sensitive species indicates residues can be expected to be safe within 7 days 

after the last application. A protection statement is therefore recommended to advise on the potential 

impacts of Maya Herbicide on integrated pest management programs utilising beneficial arthropods. 

Soil organisms 

The new active constituent bromoxynil butyrate is moderately toxic to soil macro-organisms such as 

earthworms (LC50corr 70 mg ae/kg dry soil, Eisenia fetida). Following long-term exposure, no adverse effects 

were observed in springtails (NOEC 100 mg ae/kg dry soil, Folsomia candida) or soil mites (NOEC 

150 mg ae/kg dry soil, Hypoaspis aculeifer). However, Maya Herbicide adversely affected the reproduction of 

earthworms in a dose-dependent manner (EC10corr 2.3 mg ae/kg dry soil, Eisenia fetida). Maya Herbicide did 

not adversely affect soil processes such as nitrogen turnover or carbon mineralisation at the highest test 

concentration (NOEC 2.7 mg ae/kg dry soil). The toxicity of bromoxynil butyrate is relatively equivalent to 

bromoxynil and other esters (octanoate and heptanoate), and the lowest toxicity values were selected for risk 

assessment purposes (LC50corr 10 mg ae/kg dry soil in the case of acute toxicity to soil macro-organisms). 

Risks of bromoxynil and its esters to soil organisms were determined to be acceptable within the treatment 

area at the maximum exposure rate. 
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Non-target terrestrial plants 

The effects of Maya Herbicide was tested on 10 crop species following pre-emergent (seedling emergence) 

and post-emergent (vegetative vigour) exposure. The most sensitive species following pre-emergent 

exposure was lettuce (ER25 211 g ae/ha, ER50 292 g e/ha, Lactuca sativa) and turnip was the most sensitive 

species following post-emergent exposure (ER25 6.4 g ae/ha, ER50 8.4 g ae/ha, Raphanus sativus). 

Mandatory buffer zones for the protection of vegetation areas were determined to be 45 to 140 metres for 

boom sprayers, depending on the boom height. Risks of vapour deposition by itself were determined to be 

acceptable, and is expected to result in a negligible increase in risk when buffer zones are observed for the 

mitigation of spray drift. 

Recommendations 

Based on assessment of the environmental data, the proposed use of Maya 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. To reduce the potential for volatilisation of bromoxynil 

butyrate from sprayed plants and soil surfaces, the product should not be applied when temperatures 

exceeding 20°C can be expected. Buffer zones of 10 to 35 metres are advised for the protection of natural 

aquatic areas and 45 to 140 metres for the protection of vegetation areas. Spray drift to flowering plants and 

non-crop areas should also be minimised for the protection of bees and other non-target arthropods. 

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 

Proposed product use pattern 

Maya Herbicide, 402 g/L bromoxynil, (385.5 g/L as the butyrate ester and 9.7 g/L bromoxynil octanoate and 

6.8 g/L bromoxynil phenol as crystal growth inhibitors) was compared for efficacy, crop safety and 

bioequivalence in 5 trials conducted at 4 locations in Australia (Victoria, South Australia, Tasmania and 

Western Australia) and 14 trials conducted in the Netherlands, Denmark and UK for the control of broadleaf 

weeds in onions. 

Efficacy and target crop/animal safety 

Efficacy 

Maya Herbicide was applied at 750 mL/ha (proposed label rate) and 1500 ml/ha PSPE and post-emergent at 

BBCH 12 and BBCH 14 in Australian trials. A tank mix of 750 ml/ha plus a 700 g/kg methabenzthiazuron 

industry standard applied at 1 kg/ha was also evaluated. Maya Herbicide was applied as a single application 

at from 500 to 2000 ml/ha and as 3 or 4 applications at from 60 to 400 ml/ha in the European trials. 

Applied PSPE at the label rate of 750 ml/ha, Maya Herbicide provided control of the broadleaf weeds, wild 

radish, volunteer potato, blackberry nightshade, shepherd’s purse and green amaranth. Maya Herbicide 

applied at 750 ml/ha PSPE, resulted in 99% control of wild radish at 14 days after treatment compared to 0% 

for the 200 g/L bromoxynil industry standard. 

Applied as a single foliar application to onions at BBCH 12 and BBCH 14, Maya Herbicide provided effective 

control of broadleaf weeds blackberry nightshade (100% control), shepherd’s purse, 100% control at 26 days 

after treatment and green amaranth, 98.7% control at 26 days after treatment. Applied at 750 ml/ha at the 4-

leaf crop stage, Maya Herbicide resulted in 91% control of blackberry nightshade, compared to 100% control 

for the 200 g/L bromoxynil and 250 g/L ioxynil industry standards. 

Maya Herbicide applied to onions (BBCH 14) at 750 ml/ha in sequence with industry standard PSPE 

treatments (900 g/kg chlorthal-dimethyl, 440 g/L pendimethalin), resulted in 81.3% control of volunteer potato 

at 80 days after treatment, compared to 11.3% for the Industry standard PSPE treatment without Maya 

Herbicide foliar application. Foliar application of Maya Herbicide at BBCH 12, BBCH 14 and 2 applications at 

BBCH 12 and 14 resulted in 60%, 63.8% and 75% biomass reduction respectively. The 200 g/L bromoxynil 

industry standard applied at BBCH12 and 14, resulted in 93.8% volunteer potato biomass reduction at 

80 days after treatment and the 250 g/L ioxynil industry standard resulted in 86.3% biomass reduction. 

European trials confirmed efficacy for a range of broadleaf weeds and bioequivalence to industry standards. 

Black nightshade (98% control), buckwheat (95% control), common chickweed (75% to 87.5% control) and 

fat hen (93% control) were all controlled by single applications of Maya Herbicide at the proposed label rate. 

Three applications of lower rates (200, 400 ml/ha) and 3 applications of the lower rate (400 ml/ha) plus 

bromoxynil 250 g/L, provided effective control (>97%) of wild buckwheat. 
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Crop safety 

Crop safety was assessed on onion cultivars including, Allium cepa cvs Sandridge, red shine and cream gold 

and several European cultivars. 

Maya Herbicide applied post-emergent at the proposed label rate, caused transient chlorosis, leaf tip 

necrosis and leaf curling in some trials, though this was commercially acceptable and did not affect yield, 

crop biomass, bulb size or number of malformed bulbs. At double the proposed label rate, damage was more 

pronounced. Maya Herbicide applied PSPE did not cause phytotoxicity. 

Applied at 750 ml/ha or 1500 ml/ha PSPE to onion CV cream gold, Maya Herbicide resulted in zero biomass 

reduction compared to the untreated control. Applied at 750 ml/ha to onion at the 2-leaf stage, Maya 

Herbicide and the bromoxynil industry standard resulted in 5% and 11% biomass reduction respectively. 

Maya Herbicide demonstrated superior crop safety to the industry standard. Applied at the 4-leaf stage, 

Maya Herbicide and the industry standard resulted in 3% and 11% biomass reduction respectively. At both 

crop stages, Maya Herbicide demonstrated superior crop safety to the industry standard. Applied at double 

the proposed label rate (1500 ml/ha), Maya Herbicide resulted in a 4% biomass reduction when applied at 

the 2-leaf stage and 6% biomass reduction when applied at the 4-leaf stage. At the higher label rate, 

biomass reduction was greater though not significantly different to when applied at the proposed label rate. 

Recommendations 

Trial data confirmed that Maya Herbicide, 402 g/L bromoxynil applied PSPE or post-emergent, provided 

effective control of a range of broadleaf weeds in Australian and European trials and was equivalent to 

industry standards. Efficacy and bioequivalence to the industry standards, confirm that Maya Herbicide 

would be effective on the range of weeds currently controlled by the reference product 200 g/L bromoxynil 

EC (octanoate ester formulation). 

Maya Herbicide, was safe to onion cultivars when applied at the proposed label rate of 750 ml/ha PSPE or 

post-emergence, at the 2- and 4-leaf stage (BBCH 12 to 14) and was superior to the industry standard for 

crop safety. Some minor transient phytotoxicity can occur, the proposed label recognizes this, indicating that 

‘it is important to note that crop tolerance is related to the development of leaf waxes and application when 

the development to leaf waxes has been impaired may cause crop damage. This could be when the crop is 

under stress or when applied before three true leaves are fully expanded when the development of waxes 

may not be complete.’ 

Therefore, the proposal to register Maya Herbicide for the control broadleaf weeds in onion crops, is 

supported based on efficacy and crop safety trial data and superior or equivalent control and crop safety to 

the industry standards.
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Labelling requirements 
 

POISON 
KEEP OUT OF REACH OF CHILDREN 

READ SAFETY DIRECTIONS BEFORE OPENING OR USING 

 
Nufarm  

Maya 
Herbicide 

 
ACTIVE CONSTITUENT: 402 g/L BROMOXYNIL  
including:  385.5 g/L bromoxynil present as bromoxynil butyrate  
            9.7 g/L bromoxynil present as bromoxynil octanoate  
            6.8 g/L bromoxynil present as bromoxynil phenol  

 
 
  

 

A Suspension Concentrate (SC) product for the control of certain broadleaf weeds in Bulb onions. 
 
READ COMPLETE DIRECTIONS FOR USE BEFORE USING THIS PRODUCT. 
 
CONTENT: 5, 10, 20 L 

Maya® is a registered trade mark of Nufarm Australia Limited 

DIRECTIONS FOR USE 

RESTRAINTS 
DO NOT apply by aerial spraying, mister machines, handheld or low pressure equipment. 
DO NOT apply to crops or weeds which are suffering moisture stress (waterlogged or drought affected), insect, disease 
or nutritional disorders, frost affected (or if frosts are imminent) or stress from previous herbicide or foliar fertiliser 
treatment. 
DO NOT apply if heavy rain or storms are forecast within 3 hours. 
DO NOT apply if temperatures exceeding 20˚C are forecast within 3 days. 
DO NOT irrigate to the point of water runoff from the treatment area for at least 3 days after application. 

SPRAY DRIFT RESTRAINTS  
Specific definitions for terms used in this section of the label can be found at apvma.gov.au/spraydrift.  
DO NOT allow bystanders to come into contact with the spray cloud.  
DO NOT apply in a manner that may cause an unacceptable impact to native vegetation, agricultural crops, landscaped 
gardens and aquaculture production, or cause contamination of plant or livestock commodities, outside the application 

GROUP C HERBICIDE 
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site from spray drift. The buffer zones in the relevant buffer zone table/s below provide guidance but may not be 
sufficient in all situations. Wherever possible, correctly use application equipment designed to reduce spray drift and 
apply when the wind direction is away from these sensitive areas.  
DO NOT apply unless the wind speed is between 3 and 20 kilometres per hour at the application site during the time of 
application.  
DO NOT apply if there are hazardous surface temperature inversion conditions present at the application site during the 
time of application. Surface temperature inversion conditions exist most evenings one to two hours before sunset and 
persist until one to two hours after sunrise.  
DO NOT apply by a boom sprayer unless the following requirements are met:  
•  Spray droplets are not smaller than a COARSE 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 

Bystander 
areas 

Natural aquatic 
areas 

Pollinator 
areas 

Vegetation 
areas 

Livestock 
areas 

Up to 
maximum 
label rate 

0.5 m or lower 0 m 10 m 0 m 45 m 0 m 

1.0 m or lower 0 m 35 m 0 m 140 m 20 m 

 

CROP WEEDS CROP 
STAGE 

RATE CRITICAL COMMENTS 

Bulb onions 
(seed grown 
and 
mechanically 
harvested 
only) 

Amsinckia (Amsinckia spp.) 
Bellvine (lpomea plebeia)  
Bird’s eye (Carrot weed) (Cotula australis) 
Black bindweed (Climbing buckwheat) 
(Fallopia convolvulus) 
Blackberry nightshade (Solanum nigrum) 
Capeweed (Arctotheca calendula)  
Chamomile (Matricaria matricarioides)  
Chickweed* (Stellaria media) 
Common peppercress (Lepidium africanum) 
Common groundsel (Senecio vulgaris) 
Common sow thistle (Milk thistle) (Sonchus 
oleraceus)  
Corn gromwell (Ironweed, Sheepweed) 
(Buglossoides arvensis)  
Cowvine or Peachvine (Ipomoea lonchophylla)  
Fat hen (Chenopodium album) 
Field madder (Sherardia arvensis) 
Fireweed (Senecio madagascariensis)  
Green amaranth (Amaranthus viridis) 
Lesser swinecress (Coronopus didymus) 
Mountain sorrel (Oxalis acetosella) 
Pheasant’s eye (Adonis microcarpa) 
Purple calandrinia (Calandrinia menziesii)  

Post-sowing 
pre-
emergence 
(PSPE) 

750 
mL/ha 

Apply when weeds are 
up to the 4-leaf stage or 
when plants are no more 
than 35 mm in diameter. 
DO NOT apply more than 
2 applications. If 2 
applications are being 
used, apply the first post-
sowing pre-emergence 
and the second post-
emergence. 
For PSPE application - 
DO NOT apply after crop 
emergence. 
For post-emergence 
application - DO NOT 
apply prior to 2 leaf 
(BBCH 12) or later than 4 
leaf (BBCH 14). 
 
It is important to note that 
crop tolerance is related 
to the development of 
leaf waxes and 
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Redshank (Lady’s thumb) (Persicaria 
maculosa) 
Saffron thistle (Carthamus lanatus) 
Shepherd’s Purse (Capsella bursa-pastoris) 
Three cornered Jack (Double gee, Spiny 
emex) (Emex australis) 
Three-horned bedstraw (Gallium tricornutum) 
Tree hogweed (Polygonum patulum)  
Variegated thistle (Silybum marianum) 
Volunteer potato* 
Wild radish (Raphanus raphanistrum)  

application when the 
development to leaf 
waxes has been impaired 
may cause crop damage. 
This could be when the 
crop is under stress or 
when applied before 
three true leaves are fully 
expanded when the 
development of waxes 
may not be complete. 
 
*Chickweed and 
volunteer potato may 
only be suppressed 

 Fumitories (Fumaria spp) 
Paterson’s curse (Salvation Jane) (Echium 
plantagineum) 
Turnip weed (Rapistrum rugosum) 
Wild mustard (Sisymbrium spp.) 
Wild turnip (Brassica tournefortii) 
Wireweed (Polygonum aviculare) 

Post-sowing 
pre-
emergence 
(PSPE) 
followed by 
Post-
emergence 
2 - 4 leaf 
(BBCH 12-14) 

750 
mL/ha 

Two applications at 750 
mL/ha are required for 
full control. Apply the first 
application at PSPE and 
the second at 2 - 4 leaf 
post-emergence. See 
comments above. 

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

WITHHOLDING PERIOD   
HARVEST: NOT REQUIRED WHEN USED AS DIRECTED. 
GRAZING/STOCKFOOD: DO NOT GRAZE OR CUT FOR STOCKFOOD. 

GENERAL INSTRUCTIONS 
Use only at recommended growth stages of crop and weeds.  

MIXING INFORMATION 
To ensure even mixing, half fill the spray tank with clean water and add the required amount of Maya Herbicide. Agitate 
thoroughly, then add the remainder of water. Agitate again before spraying commences.  

BOOM SPRAYER APPLICATION 
Use only ground boom equipment set up to provide good coverage of weeds. Use only coarse spray quality according to 
ASAE S572 definition for standard nozzles. Apply in 200 L of water per hectare. Calibrate the machine before use to 
ensure that the correct application rate is obtained. Check height of boom above the crop to ensure that the spray is 
evenly distributed. 

SPRAY APPLICATIONS AND DRIFT RISK ASSESSMENT 

 
Checklist: 
• Have you cleaned/decontaminated your boom sprayer? 
• Have you contacted your neighbour prior to spraying? 
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• Is your sprayer set-up correctly for the particular application? 
• Check - boom calibration 

- nozzle choice  
- spray quality - coarse or larger 
- boom height - speed of intended application 
- water volume 

• You must check, determine and record the weather conditions immediately prior to, and immediately after the spray 
application is made. 
• Record - temperature 

- relative humidity 
- Delta T 
- wind speed  

• Night Spraying - extra care is required to ensure that inversion conditions are not present. Use smoke generator to 
determine wind direction and presence of inversion conditions. 
 
For further information refer to nufarm.com.au/spraywise 
 

 
 

spraywisedecisions.com.au is an online weather forecasting program and is recommended for use when planning 
your pesticide application  

EQUIPMENT MAINTENANCE  
After use, wash equipment thoroughly and rinse several times prior to reuse. Wash sprayer thoroughly with clean water 
after use. 

COMPATIBILITY  
As formulations of other manufacturer’s products are beyond the control of Nufarm Australia Ltd, all mixtures should be 
tested prior to mixing commercial quantities. Speak to a Nufarm representative for information on compatible products. 

RESISTANT WEEDS WARNING  

 
 

Maya Herbicide is a member of the nitriles group of herbicides. Maya has the inhibitors of photosynthesis at photosystem 
II mode of action. For weed resistance management Maya is a Group C herbicide. Some naturally-occurring weed 
biotypes resistant to Maya and other Group C herbicides may exist through normal genetic variability in any weed 
population. The resistant individuals can eventually dominate the weed population if these herbicides are used 
repeatedly. These resistant weeds will not be controlled by this product or other Group C herbicides. Since the 
occurrence of resistant weeds is difficult to detect prior to use, Nufarm Australia Limited accepts no liability for any losses 
that may result from the failure of Maya to control resistant weeds.  

PRECAUTION 
RE-ENTRY PERIODS: The following re-entry intervals (number of days after spraying) are required for the specified 
crop maintenance activities in bulb onions: 
 

Scouting Day 1 

Hand weeding (minimum foliage) Day 1 

Hand set irrigation Day 4 

Hand weeding (full foliage) Day 11 

GROUP C HERBICIDE 



28 Public Release Summary on bromoxynil butyrate in the product Maya Herbicide  

For all other activities DO NOT enter treated areas until the spray has dried, unless wearing cotton overalls buttoned to 
the neck and wrist (or equivalent clothing) and chemical resistant gloves. Clothing must be laundered after each day's 
use. 

INTEGRATED PEST MANAGEMENT  
Toxic to beneficial arthropods. In-crop residues are expected to be safe for beneficial arthropods within 7 days after the 
last application. Minimise spray drift to reduce harmful effects on beneficial arthropods in non-crop areas.  

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

PROTECTION OF HONEY BEES AND OTHER INSECT POLLINATORS  
Harmful to bees. DO NOT allow spray drift to flowering weeds or flowering crops in the vicinity of the treatment area. 
Before spraying, notify beekeepers to move hives to a safe location with an untreated source of nectar and pollen, if 
there is potential for managed hives to be affected by the spray or spray drift. 

STORAGE AND DISPOSAL 
Store in the closed, original container in a dry, cool well-ventilated area out of direct sunlight. Protect from frost. 
Triple-rinse containers before disposal. Add rinsings to spray tank. DO NOT dispose of undiluted chemicals on site. If 
recycling, replace cap and return clean containers to recycler or designated collection point. If not recycling, break, 
crush, or puncture and deliver empty packaging to an approved waste management facility. If an approved waste 
management facility is not available, bury the empty packaging 500 mm below the surface in a disposal pit specifically 
marked and set up for this purpose, clear of waterways, desirable vegetation and tree roots, in compliance with relevant 
local, state or territory government regulations. DO NOT burn empty containers or product. 

SAFETY DIRECTIONS  
Harmful if inhaled or swallowed. Will irritate the eyes, nose and throat. Repeated exposure may cause allergic disorders. 
Avoid contact with eyes and skin. DO NOT inhale vapour or spray mist. When opening the container and preparing the 
spray, wear cotton overalls buttoned to the neck and wrist and a washable hat, elbow-length chemical resistant gloves 
and face shield or goggles. If applying by open cab boomspray equipment, wear protective waterproof clothing and a 
disposable mist mask covering mouth and nose. If product in eyes, wash it out immediately with water. Wash hands after 
use. After each day’s use, wash gloves and face shield. 

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

ADDITIONAL STATEMENTS (WHS REGULATIONS 2011) 
Suspected of damaging fertility or the unborn child. Toxic if swallowed. May cause an allergic skin reaction. 
Harmful if inhaled. Avoid inhaling spray. Use only outdoors or in a well-ventilated area. Wear protective gloves, 
clothing, eye and face protection. Contaminated work clothing should not be allowed out of the workplace. IF 
SWALLOWED: Rinse mouth. Immediately call a Poison Centre or doctor. IF INHALED: Remove victim to fresh air and 
keep at rest in a position comfortable for breathing. IF ON SKIN: Wash with plenty of soap and water. If skin irritation 
occurs: Get medical advice/attention. Take off contaminated clothing and wash before reuse.  

SAFETY DATA SHEET 
For further information refer to the Safety Data Sheet (SDS), which can be obtained from your supplier or from the 
Nufarm website – nufarm.com.au  

In case of emergency: Phone 1800 033 498. Ask for shift supervisor. Toll free 24 hours. 

CONDITIONS OF SALE  
“Any provisions or rights under the Competition and Consumer Act 2010 or relevant state legislation which cannot be 
excluded by those statutes or by law are not intended to be excluded by these conditions of sale. Subject to the 
foregoing, all warranties, conditions, rights and remedies, expressed or implied under common law, statute or otherwise, 
in relation to the sale, supply, use or application of this product, are excluded. Nufarm Australia Limited and/or its 

http://www.nufarm.com.au/
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affiliates (“Nufarm”) shall not accept any liability whatsoever (including consequential loss), or howsoever arising 
(including negligence) for any damage, injury or death connected with the sale, supply, use or application of this product 
except for liability which cannot be excluded by statute.” 

® Maya is a registered trade mark of, or used under licence by, Nufarm Australia Limited. 

APVMA Approval no. 88302/120826 

Nufarm Australia Limited 
ACN 004 377 780 
103-105 Pipe Road 
Laverton North Victoria 3026 
Tel: (03) 9282 1000 
nufarm.com.au
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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 Half-life. The time required for the concentration to decline to half of the initial value 

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 

IBS Incorporation by Sowing 

IPM Integrated Pest Management 

in vitro outside the living body and in an artificial environment 

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

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 Regulatory-Acceptable Level 

s second 

SC Suspension Concentrate 

SDRAT Spray Drift Risk Assessment Tool 

SUSMP Standard for the Uniform Scheduling of Medicines and Poisons 
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Shortened term Full term 

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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