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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 Terrad’or 700 WG Herbicide 

should be granted. Submissions should relate only to matters that the APVMA is required, by legislation, to 

take into account in deciding whether to grant the application. These matters include aspects of public 

health, occupational health and safety, chemistry and manufacture, residues in food, environmental safety, 

trade, and efficacy and target crop or animal safety. Submissions should state the grounds on which they are 

based. Comments received that address issues outside the relevant matters cannot be considered by the 

APVMA. 

https://apvma.gov.au/
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Submissions must be received by the APVMA by close of business on 1 December 2020 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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1 INTRODUCTION 

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

the proposed registration of Terrad’or 700 WG Herbicide, and approval of the new active constituent, 

tiafenacil. 

1.1 Applicant 

FarmHannong Co., Ltd 

1.2 Purpose of application 

FarmHannong Co., Ltd has applied to the APVMA for registration of the new product Terrad’or 700 WG 

Herbicide, containing 700 g/kg, as a water-dispersible granule formulation of the active constituent tiafenacil. 

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

the proposed registration of the product Terrad’or 700 WG Herbicide, and approval of the new active 

constituent tiafenacil. 

1.3 Proposed claims and use pattern 

The proposed product Terrad’or 700 WG Herbicide is intended for the control and increased speed of 

brownout of a range of broadleaf and grass weeds in cereals (barley, oats, wheat), pulses (peas, chickpea, 

lupin), canola, cotton and sorghum, at a range of 15 to 40 g/ha and in some situations as a tank mix with 

glyphosate, as per the approved glyphosate label rate. 

1.4 Mode of action 

Tiafenacil is a pyrimidinedione herbicide that acts by inhibiting protoporphyrinogen oxidase in the target 

weeds, thereby resulting in lipid peroxidation and membrane disruption. 

1.5 Overseas registrations 

The product is currently registered in South Korea, Sri Lanka and the United States of America.
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2 CHEMISTRY AND MANUFACTURE 

2.1 Active constituent 

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

physicochemical properties of tiafenacil are listed in Tables 1 and 2. 

Tiafenacil was separately evaluated by APVMA as a new active constituent under application 86287/115244, 

and was approved on 21 February 2020. 

Tiafenacil is an odourless neutral-coloured powder. It has very slight solubility in water (110 mg/L at 20°C 

and pH 7), and is very soluble in acetone, dichloromethane, ethyl acetate and dimethylformamide 

(> 137 g/L). Tiafenacil is not volatile at ambient temperatures. Neither the purified active ingredient nor the 

technical grade active ingredient are surface-active. There are no safety properties (for example flammability, 

explosive, and/or oxidizing) of concern with tiafenacil. Tiafenacil is expected to be stable for at least 2 years 

storage under normal conditions. 

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

Common name (ISO): Tiafenacil 

IUPAC name: Methyl 3-[(2RS)-2-({2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-

3,6-dihydropyrimidin-1(2H)-yl]- phenyl}sulfanyl)propanamido]propanoate 

CAS registry number: Methyl N-[2-[[2-chloro-5-[3,6-dihydro-3-methyl-2,6-dioxo-4-(trifluoromethyl)-

1(2H)-pyrimidinyl]-4-fluorophenyl]thio]-1-oxopropyl]-β-alaninate 

Molecular formula: C19H18ClF4N3O5S 

Molecular weight: 511.9 g/mol 

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

Physical form: Solid (powder) 

Colour: Neutral 

Odour: Odourless 

Melting point: 120 to 123°C 

Boiling point: The test substance decomposes at 342°C 

Relative density 1.513 g/mL at 20°C 

Stability: At ambient temperature, tiafenacil was shown to be stable for at least one 

year. At elevated temperatures, no changes in the active were observed after 

2 weeks storage at 54ºC. No adverse reactions with iron or iron acetate and 

aluminium or aluminium acetate were observed following storage at 52ºC for 2 

weeks. Technical tiafenacil is therefore expected to be stable on storage for at 

least two years under normal conditions 

Safety properties: Not considered flammable. Not explosive. Not auto-flammable. Except for 

slight photo-degradation in water, the tiafenacil technical does not show any 

chemical incompatibility with oxidising and reducing agents and is essentially 

non-hazardous. 

Solubility in water: 110 mg/L (pH 7.0) at 20ºC 

Organic solvent solubility: Acetone 189 g/L 

Ethyl acetate 137 g/L 

Dichloromethane 323 g/L 

N,N-dimethylformamide 227 g/L 

Methanol 24 g/L 

Xylenes 4.3 g/L 

Heptane 0.07 g/L 

PH: pH 5.9 at a 1% dilution in pure water at 20ºC 

Octanol/water partition 

coefficient (Log Kow/KOW): 

log Pow = 1.95 at 25ºC 

Vapour pressure: <1.48 x 10-8 Pa which is equivalent to <1.11 x 10-10 mm Hg at 20ºC  

Henry’s law constant: 6.91 x 10-8 Pa m3/mol 

UV/VIS absorption spectra: λmax205 nm, neutral solution 

λmax204 nm, acetic solution 

λmax218 nm, basic solution 
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Hydrolysis in water: Stable at pH 4 and 50°C. 

Half-life is 20.5 days at pH 7 and 35°C 

Half-life is 5.7 days at pH 7 and 45°C 

Half-life is 1.2 days at pH 9 and 25°C. 

2.2 Formulated product 

The product Terrad’or 700 WG Herbicide will be manufactured overseas. Tables 3 and 4 outline some key 

aspects and physicochemical properties of the product. 

Terrad’or 700 WG Herbicide will be available in 500 g to 50 kg high density polyethylene (HDPE) containers 

and aluminium foil bags. 

Table 3: Key aspects of the formulation of the product Terrad’or 700 WG Herbicide 

Distinguishing name: Terrad’or 700 WG Herbicide 

Formulation type: Water dispersible granule (WG) 

Active constituent 

concentration/s: 

700 g/kg tiafenacil 

Table 4: Physicochemical properties of the product Terrad’or 700 WG Herbicide 

Physical form: Beige odourless solid granule 

PH: 8.1 to 8.5 (1% aqueous dilution) 

Density: Pour density = 0.530 g/mL 

Tap bulk density = 0.587 g/mL 

Corrosive hazard: Not corrosive 

Safety properties: Not classified as a flammable or an explosive and/or as an oxidising substance. 

Storage stability: Stable with aluminium bag and HDPE bottles at 54°C for 2 weeks. There was 

sufficient data to conclude that the product is expected to remain within 

specifications for at least 2 years when stored under normal conditions 

2.3 Recommendations 

The APVMA Chemistry section has evaluated the chemistry of the active constituent tiafenacil and 

associated product Terrad’or 700 WG Herbicide, including the identity, spectra, physicochemical properties, 

manufacturing process, quality control procedures, stability, batch analysis results and analytical methods, 

and found them to be acceptable. The available storage stability data indicate that the formulated product is 

expected to remain stable for at least 2 years when stored under normal conditions.
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3 TOXICOLOGICAL ASSESSMENT 

3.1 Evaluation of toxicology 

Chemical class 

Tiafenacil is a new herbicide of the pyrimidinedione chemical class. Its herbicidal mode of action is a 

protoporphyrinogen oxidase inhibitor (PPO) which causes disruption of chlorophyll synthesis, protoporphyrin 

IX accumulation and oxidative damage in plants. 

Pharmacokinetics 

Tiafenacil is extensively and rapidly absorbed. After dosing with radiolabelled tiafenacil, around 90% of the 

administered radioactivity was absorbed, with maximum absorption within 30 minutes. Half-life of the 

radioactivity was between 20 and 55 hours. Biliary excretion was the major route of excretion, with the 

majority of the administered dose excreted within 48 hours. The excretion pattern did not change after 

multiple doses. The radioactivity was extensively distributed, with highest concentration in the liver, 

gastrointestinal tract, and kidneys at 168 hours after dosing. 

Tiafenacil was extensively metabolised, initially by cleavage of the methyl ester. Further metabolism included 

degradation of the thioalkyl chain, oxidation of the sulphur atom, modification of the pyrimidine ring, or a 

combination of these. 

Acute toxicity (active constituent) 

Tiafenacil has low acute oral, dermal, and inhalation toxicity in the rat. In the rabbit, tiafenacil was not a skin 

irritant but was a slight eye irritant. It was not a sensitiser in the guinea pig maximisation test or the mouse 

local lymph node assay. 

Acute toxicity (product) 

Terrad’or 700 WG Herbicide has low acute oral, dermal and inhalational toxicity. It is not a skin irritant nor a 

skin sensitiser, but is a slight eye irritant. 

Repeat-dose toxicity 

Following administration of tiafenacil, the major effects observed in all species were effects on the red blood 

cells, as well as signs associated with destruction of red blood cells such as increased serum bilirubin and 

pigments in macrophages in the spleen. The no observed adverse effect level (NOAEL) for these effects in 

mice was 13 mg/kg bw/day in males and 14 mg/kg bw/day in females. In rats, the NOAEL for these effects 

was 9 mg/kg bw/day in males and 10 mg/kg bw/day in females. The NOAEL for these effects in dogs was 

10 mg/kg bw/day in a 90 day study and 20 mg/kg bw/day in a 52 week study. 
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Chronic toxicity and carcinogenicity 

Tiafenacil did not produce any increase in cancer in a 78 week study in mice at doses up to 8 mg/kg bw/day 

in males or 32.6 mg/kg bw/day in females, or in a 2 year study in rats at doses up to 28 mg/kg bw/day in 

males or 72 mg/kg bw/day in females. 

Reproductive and developmental toxicity 

Tiafenacil did not affect reproductive performance in rats. There were no effects on the developing foetus in 

rabbits. In rats, decreased foetal weight and effects on red blood cells were seen at doses which also 

produced toxicity in dams. 

Genotoxicity 

Tiafenacil was not genotoxic in an adequate range of in vitro and in vivo studies. 

Neurotoxicity 

Tiafenacil showed no evidence of neurotoxicity following acute or repeat dose studies in rats. 

Immunotoxicity 

Tiafenacil showed no evidence of immunotoxicity in a study in mice. Further, there were no findings in the 

repeat-dose toxicity studies that would suggest that tiafenacil has the potential to induce immunotoxicity. 

Mode of action (toxicology) 

Tiafenacil affects the haem synthesis pathway in humans. It is noted that the sensitivity of this pathway to 

protophyrinogen oxidase inhibitors is variable, and the sensitivity of tiafenacil on this enzyme in plants versus 

humans was not investigated in this submission. 

Reports related to human toxicity 

No relevant reports are currently available for tiafenacil. 

3.2 Health-based guidance values and poisons scheduling 

Poisons Standard 

Tiafenacil is listed in Appendix B of the Standard for the Uniform Scheduling of Medicines and Poisons 

(SUSMP), as a substance not requiring control by scheduling due to its low toxicity. 
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Health-based guidance values 

Acceptable daily intake 

An acceptable daily intake (ADI) for tiafenacil of 0.004 mg/kg bw/d was established from a 78 week mouse 

dietary study, based on the NOAEL of 0.35 mg/kg bw/d, based on an increased incidence of pigmented 

Kupffer cells (haemosiderosis) in the liver at the next higher dose. 

Acute reference dose 

An acute reference dose (ARfD) for tiafenacil of 0.006 mg/kg bw/d was established from a rat one-generation 

reproductive study, based on the NOAEL of 0.6 mg/kg bw/d, based on increased total liver porphyrins at the 

next higher dose. This represents a conservative approach, as there were limited data on the effects of 

short-term exposure on total liver porphyrin levels. Should additional data on the effects of tiafenacil on liver 

porphyrins following acute exposure, or data on the comparative inhibitory concentration for plant PPO with 

human PPO become available, the ARfD may be considered no longer necessary. 

3.3 Recommendations 

There are no objections on human health grounds to the registration of the product Terrad’or 700 WG 

Herbicide containing 700 g/kg of tiafenacil, when used in accordance with the directions for use (DFU) and 

adherence to the recommended safety directions.
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4 RESIDUES ASSESSMENT 

Metabolism, analytical methodology, residue trial data, fate in storage, and trade aspects have been 

considered for tiafenacil. 

4.1 Metabolism 

Metabolism studies for tiafenacil have been conducted on maize, potatoes, mandarins, cotton and soybeans 

as well as confined rotational crops (wheat, lettuce and radish). The studies include pre-emergent treatments 

as well as crop desiccation treatments. For target animals, metabolism studies have been conducted on 

lactating goats and laying hens. Studies were conducted with [phenyl-14C] and [pyrimidinyl-4-14C]-tiafenacil. 

Plants 

In the available plant metabolism studies, M-32 (trifluroacetic acid, TFA) represented the major metabolite, 

accounting for up to 92% total radioactive residues (TRR) (in mandarin foliage). The highest concentration of 

this metabolite was 0.109 mg eq/kg in cotton straw. 

For the pre-emergent treatment studies on maize and potatoes, the TRR observed in maize grain and potato 

tubers was low and component characterisation did not occur. In maize and potato foliage metabolites 

observed at more than 10% TRR (excluding TFA) were M-36, M-52 and M-56 (at up to 25%, 16% and 19% 

respectively). 

For the desiccation treatments in potato, cotton and soybeans, parent compound was the predominant 

component observed at 43% to 93% TRR (up to 1.7 mg/kg in potato foliage). Parent compound was also the 

major component in soybean seed after desiccation treatment at 88% TRR, 0.024 mg/kg. Metabolite M-01 

accounted for 0.9% to 8.7% of the TRR (maximum 0.331 mg eq/kg in potato foliage) while metabolite M-10 

was observed at 4.9% to 26% TRR (maximum 1.0 mg eq/kg in potato foliage). 

The main metabolic pathway for tiafenacil in plants is summarised in Figure 1.  
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Figure 1: Proposed metabolic pathway for tiafenacil (DCC-3825) in plants 

 

Target animals 

Parent compound was not detected in the hen metabolism study and ranged from not detected up to 5.2% 

TRR in the goat metabolism study (up to 0.007 mg/kg in kidney). Metabolite M-01 was the most consistently 

observed residue across tissues, milk and eggs in the goat and hen metabolism studies, ranging from 7% to 

64% TRR (0.001 to 0.088 mg eq/kg) in the goat study and 1.4% to 17% TRR (0.001 to 0.039 mg eq/kg) in 

the hen study. Metabolite M-88 was particularly significant in fat (70% to 87% TRR, 0.008 to 0.025 mg eq/kg 

in the goat study; 62% to 67% TRR, 0.106 to 0.132 mg eq/kg in the hen study). In the goat study, TFA was 

significant in kidney (62% TRR, 0.117 mg eq/kg) and the related metabolite M-34 was significant in liver 

(65%, 0.327 mg eq/kg). The major metabolites observed in goats and hens are summarised in Figure 2. 
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Figure 2: Proposed metabolic pathway for tiafenacil (DCC-3825) in target animals 

4.2 Analytical methods and storage stability 

In the submitted residue trials, residues of tiafenacil and its metabolites were generally determined according 

to the following analytical methods with minor variations: 

For grain and seed: 

Samples of grains and seeds were wetted with water, and then extracted twice from each blended 

homogenous sample by mechanical shaking with acetonitrile: water: acetic acid. The centrifuged 

supernatants were combined and diluted with acetonitrile: water. An aliquot of the extract was combined with 

water: acetic acid and passed through HLB SPE for clean-up. The sample elute was evaporated under 

nitrogen at 40°C to an aqueous remainder, made to final volume in methanol: water: formic acid and filtered 

into an LC vial. Residues of tiafenacil and its metabolites (DCC-3825-M-01, DCC-3825-M-36, DCC-3825-M-
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52, DCC-3825-M-53 and DCC-3825-M-56) were determined by reverse-phase Ultra Performance Liquid 

Chromatography (UPLC) coupled with tandem mass spectrometric detection (MS/MS). Quantitation was via 

external matrix standards. 

For forage, straw, and trash: 

Samples of forage, straw and trash were wetted with water, and then extracted twice from each blended 

homogenous sample by mechanical shaking with acetonitrile: water: acetic acid. The centrifuged 

supernatants were combined and diluted with acetonitrile: water. An aliquot of the extract was combined with 

sodium phosphate buffer solution and passed through MAX SPE for clean-up. The initial sample elute was 

evaporated under nitrogen at 40°C to an aqueous remainder, made to final volume in methanol: water: 

formic acid and filtered into an LC vial. This fraction was analysed for ester compounds tiafenacil and DCC-

3825-M-10. The sample was eluted a second time, evaporated under nitrogen at 40°C to an aqueous 

remainder, and then made to final volume in water. This fraction was analysed for acid compounds DCC-

3825-M-01, DCC-3825-M-36, DCC-3825-M-52, DCC-3825-M-53 and DCC-3825-M-56. Residues of tiafenacil 

and its metabolites were determined by reverse-phase Ultra Performance Liquid Chromatography (UPLC) 

coupled with tandem mass spectrometric detection (MS/MS). Quantitation was via external matrix standards. 

The limit of quantitation (LOQ) was 0.01 mg/kg for each analyte, the limit of detection (LOD) was 0.003 to 

0.005 mg/kg. Recoveries from fortified control samples were generally within acceptable limits. 

Analytical methods for commodities of animal origin: 

A method was provided for determination of tiafenacil and its metabolites M-01 and M-36 in commodities of 

animal origin. The method involved extraction with acetonitrile/water/acetic acid followed by clean up using a 

Waters Oasis HLB VAC SPE cartridge. Analysis was by LC-MS/MS. The LOQ was 0.01 mg/kg, the LOD was 

0.0025 mg/kg. 

Stability of residues in stored analytical samples: 

A freezer storage stability study for tiafenacil and its metabolites has been provided. Analysis of fortified 

samples demonstrated that recoveries of tiafenacil and its metabolites M-01, M-10, M-36, M-52, M-53, and 

M-56 from grape, wheat forage, wheat straw, and wheat grain, stored under frozen conditions for a period of 

18 months were acceptable. It was also demonstrated that recoveries of all seven analytes from raisins and 

grape juice stored under frozen conditions for a period of 12 months were acceptable. However, although it 

was demonstrated that metabolite M-01, M-10, M-36, M-52, M-53, and M-56) recoveries from soybean seed 

were acceptable for a period of 18 months, tiafenacil recoveries were less than 70% after 12 months of 

storage. 

In the residue trials submitted, all samples were maintained under freezer conditions, (ie -18oC) prior to 

analysis and tested within 14 months of collection (or 22 months for some repeat analyses of soybean hay in 

overseas trials). This is acceptable for the purposes of the current application. 
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4.3 Residue definition 

The major metabolite trifluoroacetic acid (TFA) is a known breakdown product of numerous pesticides (for 

example saflufenacil) and of many other industrial chemicals, so is not suitable for inclusion in the residue 

definition. 

For the pre-emergent treatment studies on maize and potatoes, the TRR observed in maize grain and potato 

tubers was low and component characterisation did not occur. In maize and potato foliage, parent tiafenacil 

was not observed in the pre-emergent treatments but was the major component in the desiccation 

treatments. In the pre-emergent treatments, metabolites observed at more than 10% TRR (excluding TFA) 

were M-36, M-52 and M-56 (at up to 25.1%, 16.2% and 18.6% TRR respectively). M53 was present at up to 

9.9% TRR in potato foliage. Australian pre-emergent field residue trials submitted for wheat, sorghum, field 

peas, lupin, chickpeas, cotton and canola included the analysis of parent, M-01, M-10, M-36, M-52, M-53 

and M-56 and residues above the limit of detection were not observed for any component, except for low 

levels of M-36 and M-53 in forage and straw in some pulse, wheat and sorghum trials. 

Noting the low residues observed after pre-emergent applications (in both the metabolism and field trials), 

parent compound is considered to be a suitable residue definition for enforcement of tiafenacil for 

commodities of plant origin as a result of the proposed use. As M-36 and M-53 were observed at quantifiable 

levels in forage samples in the Australian field trials and as M-56 was observed at >10% TRR in both maize 

and potato foliage in the metabolism studies (and was the most significant component in maize stover at 

19% TRR), the inclusion of M-36, M-53 and M-56 in addition to parent tiafenacil is considered necessary in 

the residue definition for risk assessment for plant commodities. 

Metabolite M-01 is a suitable marker compound for animal commodities, particularly for ruminants. A suitable 

analytical method for the determination of M-01 in animal commodities has also been provided with the same 

extraction and analytical procedures for parent and M-01. A residue definition of the sum of tiafenacil and M-

01 expressed as tiafenacil will be recommended for commodities of animal origin. Given the anticipated low 

livestock dietary burden from the proposed uses, with residues not expected to occur in animal commodities, 

this definition is suitable both for enforcement and dietary exposure assessment. 

4.4 Residues in food and animal feeds 

The critical use pattern for cereals (barley, oats, wheat), pulses (peas, chickpea, lupin), canola, cotton and 

sorghum is for application at 28 g ai/ha incorporated by sowing. The harvest withholding period is ‘not 

required when used as directed’, and the grazing withholding period is 8 weeks for all crops except cotton. 

Australian residue trials on cereals (wheat, barley, oats, sorghum), pulses (lupins, field peas, chickpeas) and 

oilseeds (canola and cotton) are supported by overseas trials on wheat, corn and soybeans. 

Cereal grains 

Residues of parent tiafenacil in wheat grain at harvest 147 to 214 days after a prior to sowing application at 

approximately 100 g ai/ha (3.6× proposed) were <0.005 mg/kg (n = 4). 
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Residues of parent tiafenacil in wheat, barley and oat grain at harvest after an incorporated by sowing 

application at approximately 28 g ai/ha (1× proposed) were <0.005 mg/kg (n = 9). 

Residues of parent tiafenacil in sorghum grain at harvest 111 to 119 days after an incorporation by sowing 

(IBS) application at 28 to 34 g ai/ha were <0.003 mg/kg (n =2). 

In supporting North American trials on wheat, parent tiafenacil residues in grain at harvest (pre-harvest 

interval (PHI) 182 to 279 days for winter wheat, PHI 87 to 140 days for spring wheat) after a pre-plant or pre-

emergence application at 150 g ai/ha (5.4× proposed) were <0.005 mg/kg (n = 33). 

In supporting North American trials on field corn, parent tiafenacil residues in grain at harvest (115 to 

159 day PHI) after a pre-plant or pre-emergence application at 150 g ai/ha (5.4× proposed) were 

<0.005 mg/kg (n = 20). 

An MRL of *0.01 mg/kg is recommended for tiafenacil on GC 0080 Cereal grains to cover the proposed IBS 

application in conjunction with a harvest withholding period of ‘not required when used as directed’. 

For dietary exposure assessment, residues of the metabolites included in the risk assessment definition 

were not observed above the LOD in grain from the Australian trials. 

Cereal forage 

Residues of parent tiafenacil in wheat forage at 8 weeks after a prior to sowing application at approximately 

100 g ai/ha (3.6× proposed) were <0.005 mg/kg (n = 2). 

Residues of parent tiafenacil in wheat, barley and oat forage at 8 weeks after an incorporated by sowing 

application at approximately 28 g ai/ha (1× proposed) were <0.005 mg/kg (n = 11). 

Residues of parent tiafenacil in sorghum forage at approximately 6 to 7 weeks after an IBS application at 28 

to 34 g ai/ha were <0.003 mg/kg (n =2). 

Cereal straw 

Residues of parent tiafenacil in wheat straw at harvest 147 to 214 days after a prior to sowing application at 

approximately 100 g ai/ha (3.6× proposed) were <0.005 mg/kg (n = 4). 

Residues of parent tiafenacil in wheat, barley and oat straw at harvest after an incorporated by sowing 

application at approximately 28 g ai/ha (1× proposed) were <0.005 mg/kg (n = 9). 

Residues of parent tiafenacil in sorghum straw at harvest 111 to 170 days after an IBS application at 28 to 

34 g ai/ha were <0.003 mg/kg (n =3). 

An MRL of *0.01 mg/kg is recommended for tiafenacil on cereal forage and fodder in conjunction with an 

8 week grazing withholding period. 
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Pulse grain 

Residues of parent tiafenacil in field pea, lupin and chickpea grain at harvest after an IBS application at 

approximately 28 g ai/ha were <0.005 mg/kg (n = 5). 

In supporting North American trials on soybeans, residues of parent tiafenacil in the seed at harvest (PHI 

106 to 170 days) after a pre-plant or pre-emergence application at approximately 150 g ai/ha (5.4× 

proposed) were <0.005 mg/kg (n = 20). 

An MRL of *0.01 mg/kg is recommended for tiafenacil on VD 0070 Pulses in conjunction with a harvest 

withholding period of ‘not required when used as directed’. 

For dietary exposure assessment, residues of the metabolites included in the risk assessment definition 

were not observed above the LOD in grain from the Australian trials. 

Pulse forage 

Residues of parent tiafenacil in field pea, lupin and chickpea forage at 8 weeks after an IBS application at 

approximately 28 g ai/ha were <0.005 mg/kg (n = 10). 

Pulse straw 

Residues of parent tiafenacil in field pea, lupin and chickpea straw at harvest after an IBS application at 

approximately 28 g ai/ha were <0.005 mg/kg (n = 5). 

An MRL of *0.01 mg/kg is recommended for tiafenacil on pulse forage and fodder in conjunction with an 

8 week grazing withholding period. 

Cotton 

Residues of parent tiafenacil in cotton seed at harvest 166 to 170 days after an IBS application at 27 to 34 

g ai/ha (1× proposed) were <0.003 mg/kg (n = 3). 

Residues of parent tiafenacil in cotton seed at harvest after an application at planting at 54.2 to 62.5 g ai/ha 

(1.9 to 2.2× proposed) were <0.003 mg/kg (n = 3). 

An MRL of *0.01 mg/kg is recommended for tiafenacil on SO 0691 Cotton seed in conjunction with a harvest 

withholding period of ‘not required when used as directed’. 

For dietary exposure assessment, residues of the metabolites included in the risk assessment definition 

were not observed above the LOD in cotton seed from the Australian trials. 

Residues of parent tiafenacil in cotton trash (made up of leaf material/green leaf, bracts, twigs and a bit of 

raw cotton) at harvest 166 to 170 days after an IBS application at 27 to 34 g ai/ha (1× proposed) were 

<0.003 mg/kg (n = 3). 
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Residues of parent tiafenacil in cotton trash at harvest after an application at planting at 54.2 to 62.5 g ai/ha 

(1.9 to 2.2× proposed) were <0.005 mg/kg (n = 3). 

It is noted that residues of the metabolites in cotton trash at harvest were also below detectable limits. 

Livestock should not be exposed to residues of tiafenacil through feeding on cotton gin trash. While feeding 

cotton gin trash to livestock is now allowed under certain conditions, grazing of cotton forage or stubble in 

the field is still not considered best practice. The following grazing withholding period statement is 

recommended for cotton: 

COTTON: DO NOT GRAZE TREATED AREAS OR CUT FOR STOCKFOOD. 

Canola 

Residues of parent tiafenacil in canola seed at harvest 84 to 181 days after an IBS application at 52 to 

59 g ai/ha (1.9 to 2.1× proposed) were <0.005 mg/kg (n = 8). An MRL of *0.01 mg/kg is recommended for 

tiafenacil on SO 0495 rape seed (canola) in conjunction with a harvest withholding period of ‘not required 

when used as directed’. 

For dietary exposure assessment, residues of the metabolites included in the risk assessment definition 

were not observed above the LOD in canola seed from the Australian trials. 

Residues of parent tiafenacil in canola forage at 8 weeks after an IBS application at 52 to 59 g ai/ha (1.9 to 

2.1× proposed) were <0.005 mg/kg (n = 8). 

Residues of parent tiafenacil in canola straw at harvest 84 to 181 days after an IBS application at 52 to 

59 g ai/ha (1.9 to 2.1× proposed) were <0.005 mg/kg (n = 8). 

An MRL of *0.01 mg/kg is recommended for tiafenacil on rape seed (canola) forage and fodder in 

conjunction with an 8 week grazing withholding period. 

Fallow 

No residue data have been provided for the direct treatment of weeds in a fallow situation. The following 

grazing restraint will be recommended: 

DO NOT ALLOW LIVESTOCK TO GRAZE TREATED WEEDS. 

4.5 Crop rotation 

A rotational crop field study showed only low residues of the metabolites (up to 0.02 mg/kg) in forage, hay, 

and straw from wheat grown after a 1 month plant-back interval after application at much higher rates than 

proposed for Australia (150 g ai/ha, 5.4× proposed). Given residues of tiafenacil and its metabolites were not 

observed after longer plant-back intervals and that tiafenacil residues are not expected in cereal, pulse or 

oilseed grain straw or fodder as a result of the proposed pre-emergent use, the risk of residues in rotational 

crops from the proposed uses is low. 



18 PUBLIC RELEASE SUMMARY ON TIAFENACIL IN THE PRODUCT TERRAD’OR 700 WG HERBICIDE 

4.6 Residues in animal commodities 

Residues of parent tiafenacil (the proposed enforcement residue definition for plant commodities) are not 

expected to occur in animal feeds from the proposed uses. The highest residue of the metabolites in the 

Australian trials after application at the proposed rate and after the proposed grazing withholding period was 

M-36 at 0.052 mg/kg dry weight in lupin forage (8 weeks after sowing with an IBS application at 30 g ai/ha). 

Converting to parent equivalents, the metabolite HR is 0.06 mg/kg dry weight. 

In the goat metabolism study, dosing with parent tiafenacil at 31.0 ppm in the feed gave a highest TRR of 

0.551 mg eq/kg in liver. The estimated TRR from dosing at 0.06 mg/kg (the predicted metabolite HR in 

forage) would give an estimated TRR of 0.001 mg eq/kg. Detectable residues related to tiafenacil are not 

expected to occur in animal commodities from livestock grazing on forage or straw from crops treated as 

proposed. It is appropriate to establish mammalian animal commodity MRLs at the LOQ (Parent + M-01) for 

the analytical method. 

Poultry 

Detectable residues of tiafenacil and its metabolites are not expected to occur in grains from cereals, pulses 

or oilseeds from the proposed uses. It is appropriate to establish poultry commodity MRLs at the LOQ 

(Parent + M-01) for the analytical method. 

4.7 Spray drift 

The product will be applied using coarse droplets with a restraint on the label to prevent aerial application. 

In the goat metabolism study dosing at 31 ppm in the feed gave a highest total residue of 0.551 mg eq/kg in 

liver. The feeding level for the total residue to be at the LOQ (0.01 mg/kg) is 0.56 ppm. 

The APVMA Spray Drift Risk Assessment Tool (SDRAT) indicates that buffer zones are not required for 

ground application for protection of international trade based on a Regulatory Acceptable Level (RAL) of 

0.56 ppm in pasture. 

4.8 Dietary risk assessment 

The chronic dietary exposure to tiafenacil 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 World Health Organization (WHO) Guidelines and is a 

conservative estimate of dietary exposure to chemical residues in food. The NEDI for tiafenacil is equivalent 

to <10% of the ADI. It is concluded that the chronic dietary exposure to tiafenacil 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 Joint FAO/WHO 

Meeting on Pesticide Residues (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 
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estimates of short-term exposure (24 hour period) to chemical residues in food. The highest acute dietary 

intake was estimated at <30% of the ARfD. It is concluded that the acute dietary exposure is acceptable. 

4.9 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: 

Tiafenacil   

GC 0080 Cereal grains *0.01 

SO 0691 Cotton seed *0.01 

MO 0105 Edible offal (mammalian) *0.02 

PE 0112 Eggs *0.02 

MM 0095 Meat (mammalian) *0.02 

ML 0106 Milks *0.02 

PM 0110 Poultry meat *0.02 

PO 0111 Poultry, edible offal of *0.02 

VD 0070 Pulses *0.01 

SO 0495 Rape seed (canola) *0.01 

Amendments to Table 3 

Compound Residue 

ADD: 

Tiafenacil Commodities of plant origin for enforcement: Tiafenacil 

Commodities of plant origin for dietary exposure assessment: sum of 

tiafenacil, 2-(2-chloro-4-fluoro-5-(3-methyl-2,6-dioxo-4-(trifluoromethyl)-2,3-

dihydropyrimidin-1(6H)-yl)phenylsulfinyl)propanoic acid (M-36), 2-((2-chloro-

4-fluoro-5-(3-methyl-2,6-dioxo-4-(trifluoromethyl)tetrahydropyrimidin-1(2H)-

yl)phenyl)sulfinyl)propanoic acid (M-53) and 2-((2-chloro-5-(2,6-dioxo-4-

(trifluoromethyl)-2,3-dihydropyrimidin-1(6H)-yl)-4-

fluorophenyl)sulfinyl)propanoic acid (M-56), expressed as tiafenacil. 

Commodities of animal origin: Sum of tiafenacil and 3-(2-(2-chloro-4-fluoro-5-

(3-methyl-2,6-dioxo-4-(trifluoromethyl)-2,3-dihydropyrimidin-1(6H)-yl) 

phenylthio)propanamido)propanoic acid (M-01), expressed as tiafenacil 
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Amendments to Table 1 

Compound Food MRL (mg/kg) 

Amendments to Table 4 

Compound Animal feed commodity MRL (mg/kg) 

ADD: 

Tiafenacil   

 Cereal forage and fodder *0.01 

 Cotton gin trash *0.01 

 Pulse forage and fodder *0.01 

 Rape seed (canola) forage and fodder *0.01 



 ASSESSMENT OF OVERSEAS TRADE ASPECTS OF RESIDUES IN FOOD 21 

5 ASSESSMENT OF OVERSEAS TRADE ASPECTS OF RESIDUES IN 

FOOD 

5.1 Commodities exported and main destinations 

Cereal grains, peas, chickpeas, lupins, canola and cotton (including derived oils and meals) are considered 

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

which may be derived from livestock fed feeds produced from treated crops. Residues in these commodities 

resulting from the use of Terrad’or 700 WG Herbicide may have the potential to unduly prejudice trade. 

Total exports of barley were 4,683 kilotonnes in 2018 to 2019, valued at $1.84 billion. Total exports of wheat 

(including flour) were 15,492 kilotonnes in 2017 to 2018, valued at $4.67 billion (ABARES). Major export 

destinations are summarised in Table 6. 

Table 6: Major export destinations barley and wheat 

Commodity Major destinations 

Barley China, Japan, Korea, Vietnam, the Philippines, Taiwan, Saudi Arabia, Kuwait, United 

Arab Emirates 

Wheat Indonesia, India, Korea, China, Japan, Thailand, Malaysia, Philippines, Vietnam, 

Egypt, Nigeria, Yemen, Kuwait, New Zealand 

Total exports of canola seed and oil in 2018 to 2019 were 1,569 kt, and 157 kt respectively (ABARES). No 

canola meal was exported in 2018 to 2019, while 6.1 kt was exported in 2016 to 2017. The main export 

markets for canola seed were the EU (Germany, France, Belgium, Netherlands), Japan, Bangladesh and 

China. 

Australian exports of cottonseed, cotton seed oil and cotton meal in 2018 to 2019 totalled 76.6 kt, 17.4 kt and 

2.4 kt respectively. The major export markets for cottonseed by volume in 2018 to 2019 were Japan (10.3 kt) 

and the Republic of Korea (9.8 kt) with other countries representing approximately 70% of exports. New 

Zealand was the major importer of cottonseed meal from Australia in 2018 to 2019 (ABARES). 

Total pulse exports were valued at $1.026 billion, in 2018 to 2019, with the most significant export 

commodities being chickpeas (336 kilotonnes, $282 million), lupins (288 kilotonnes, $157 million) and field 

peas (82.8 kilotonnes, $48.6 million) (ABARES). Major export markets for Australian pulse crops are 

presented in Table 7. 

Table 7: Major export destinations pulses 

Crop Major destinations 

Chickpeas Bangladesh, India, Pakistan, United Arab Emirates, United Kingdom 

Peas, dry India, Malaysia, Sri Lanka, Bangladesh 
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5.2 Overseas registrations and approved label instructions 

The product is currently registered in South Korea, Sri Lanka and the United States of America. A similar 

registration to that in Australia is proceeding in Argentina, Brazil, Canada, Indonesia, and Malaysia. 

5.3 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. Tiafenacil has not been considered by Codex. 

The Republic of Korea has established MRLs for tiafenacil in various crops, but not for barley, oats, wheat, 

peas, chickpeas, lupins, canola, cotton and sorghum. 

The US EPA has recently established MRLs for tiafenacil on corn grain, grapes, soybean seed and wheat 

grain at 0.01 mg/kg and cotton seed at 0.3 mg/kg with a residue definition of parent compound. A more 

complex residue definition was established for the animal feeds from these commodities. 

5.4 Potential risk to trade 

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

Detectable residues of tiafenacil are not expected to occur in cereal grains, pulses, canola, cottonseed and 

animal commodities as a result of the proposed uses. The risk to trade is considered to be low.

http://www.foodsafetykorea.go.kr/residue/main.do
https://www.federalregister.gov/documents/2020/09/08/2020-19673/tiafenacil-pesticide-tolerances


 WORK HEALTH AND SAFETY ASSESSMENT 23 

6 WORK HEALTH AND SAFETY ASSESSMENT 

6.1 Health hazards 

Terrad’or 700 WG Herbicide has low acute oral, acute dermal and acute inhalational toxicity; is neither an 

irritant nor a sensitiser to skin; but is a slight eye irritant. A suitable dermal study was available for 

consideration of occupational dermal exposure with a NOAEL of 300 mg/kg bw/day. No suitable inhalation 

study was available and a 90 day dietary study in rats was selected for route-to-route extrapolation. 

6.2 Occupational exposure 

Exposure during use 

Terrad’or 700 WG Herbicide is intended for use in the control and increased speed of brownout of a range of 

broadleaf and grass weeds in pre-emergent crops (cereal, oilseed and pulse) and fallows, and around 

commercial, industrial, and agricultural buildings. It will be applied mechanically by groundboom or manually 

by low pressure hand wand spraying. In some situations, Terrad’or 700 WG Herbicide may be tank mixed 

with other herbicides such as glyphosate and spray adjuvants. The applicant proposed default work rates of 

50 ha and 1 ha per day for ground boom and hand-held application respectively. APVMA considered work 

rates of 200 ha/d for ground boom (cereal crops) and 1 ha/d (all uses) appropriate for use in the exposure 

assessment of Terrad’or 700 WG Herbicide. Exposures to tiafenacil was estimated using the US EPA 

Occupational Pesticide Handler Exposure Calculator, and acceptable margins of exposure were obtained 

with operators wearing a single layer of clothing and no gloves. 

Exposure during re-entry or rehandling 

Exposures were modelled using the US EPA Re-entry Exposure Calculator, and risks to workers were 

determined to be very low following entry on the day of spraying. 

6.3 Public exposure 

Public exposure is anticipated to be very low. The product is not recommended for use in the domestic 

market. Estimation of exposure from spray drift indicated that no buffer zones were required. 

6.4 Recommendations 

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

recommended for the product label. 

First aid instructions 

First aid is not generally required. If in doubt, contact a Poisons Information Centre (phone Australia 13 11 

26; New Zealand 0800 764 766) or a doctor. 
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Safety directions 

May irritate the eyes. Avoid contact with eyes. When using together with other products, consult their safety 

directions. When using the product wear cotton overalls buttoned to the neck and wrist (or equivalent 

clothing) and gauntlet-length chemical resistant gloves. Wash hands after use. After each day’s use, wash 

gloves and contaminated clothing. 

Precautionary (warning) statements 

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

DO NOT enter or allow entry into treated areas until the spray has dried.
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7 ENVIRONMENTAL ASSESSMENT 

7.1 Soil 

The fate and behaviour of tiafenacil in soil was investigated in a series of laboratory and field studies. All 

laboratory studies were conducted with 14C-labelled active substance. To fully define the fate of the 

molecule, degradation studies were performed with separate labelling in the pyrimidinyl and phenyl rings. 

The rate and route of degradation of tiafenacil in soil incubated under aerobic conditions in the laboratory 

was investigated in four soils. Tiafenacil degraded very rapidly with DT50 values ranging 0.05 to 0.18 days 

(geomean 0.10 days). It initially degraded to the thiopropanoic acid M12 (max 49%) either (in principle) 

directly or via the thiopropanamide M13 (max 35%) or the O-demethylated M01 (max 64%). Further 

degradation (of M12) involved oxidation of the sulfur to the sulfoxide M36 (max 57%) and then sulfonyl M35 

(max 10%), with further oxidation to the sulfonic acid M72 (max 12%). M12, M36, M35 and M72 were further 

degraded by hydrogenation of the pyrimidine ring and in some cases ring opening leading to the metabolites 

M53 (max 57%), M29 (max 17%), M63 (max 25%), M73 (max 11%) and other minor metabolites (Figure 3). 

The radiolabels were ‘split’ in the other two products that were formed: the methylureido M69 (max 27%) and 

trifluoroacetic acid M32 (max 20%). Soil pH had some influence on the relative importance of various parts of 

the transformation pathway, with higher pH favouring the opening of the pyrimidinyl ring. 

The rate and route of degradation of tiafenacil in soil incubated under anaerobic conditions in the laboratory 

was investigated in the same four soils used to study aerobic degradation. Tiafenacil degraded very rapidly 

with DT50 values ranging 0.49 to 3.2 days (geomean 0.99 days). There were some aspects of the 

transformation pathway under anaerobic conditions that were the same as under aerobic conditions, but 

there were also many differences, primarily the absence of any sulfur atom oxidation. Hence, M36 was not 

formed in anaerobic soil and so nor were any of the products leading from M36 in aerobic soil, namely M53, 

M29, M63, and M73. Pyrimidine ring-opened metabolites were prominent in anaerobic soil, namely M07 

(max 47%), M20 (max 66%), M39 (max 11%) and other minor metabolites. Pyrimidine-ring fragments that 

retained the radiolabel were M33 (max 28%), M34 (max 18%), M86 (max 14%) and other minor metabolites. 

pH differences of note were the greater amounts of M20 and M33 in the higher pH soils. 

The photodegradation of tiafenacil on dry soil was investigated using one of the soils used in the aerobic and 

anaerobic degradation studies. Tiafenacil degraded under continuous irradiation with DT50 and DT90 values 

of 197 and 656 days, respectively. These were equivalent to 405 and 1,347 days, respectively, of summer 

sunlight at 30 to 50°N. There were no major degradates in the soil photolysis study. 

The adsorption and desorption parameters of tiafenacil were determined in three soils in a batch equilibrium 

study. The adsorption coefficients Kd and KOC ranged 0.23 to 0.63 mL/g and 6.1 to 30 mL/g, respectively, 

indicating tiafenacil can be very mobile in soil. The major metabolite M01 was also determined to be very 

mobile in five soils (predicted Kf 0.19 L/kg at 1% OC, mean 1/n 0.91). The more persistent major metabolites 

M36 and M53 (geomean soil DT50 values 96 and 241 days in four aerobic soils, respectively) were both very 

mobile in soil with predicted Kf values of 0.12 and 0.17 L/kg at 1% OC and mean 1/n values of 0.89 and 0.98 

in five soils, respectively. 
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Four terrestrial field dissipation studies were carried out at locations in the USA that were representative of 

the area of the USA where tiafenacil could be used for the control of weeds. In each study, a single 

application of tiafenacil, formulated as a wettable granule (WG) formulation with a tiafenacil content of 70%, 

was made to a bare ground site at a target rate of 250 g ac/ha. Combined residues of tiafenacil and 

metabolite M01 were non-persistent with DT50 values ranging 1.1 to 6.7 days (geomean 3.1 days). 

Generally, there was no indication of movement of tiafenacil or any of its metabolites below 15 cm. 

Figure 3: Proposed biotransformation pathway of tiafenacil in aerobic soil 
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Figure 4: Proposed biotransformation pathway of tiafenacil in anaerobic soil 

7.2 Water 

Tiafenacil showed a pH-dependence to hydrolytic susceptibility. Tiafenacil was effectively stable at pH 4; 

however, with increasing pH, tiafenacil was increasing labile with DT50 values of 35 and 1.2 days at pH 7 and 

pH 9, respectively. The proposed hydrolysis pathway of tiafenacil is shown in Figure 3. 

In sterile pH 5 buffer solution, the DT50 and DT90 values for photolysis were 154 and 513 hours, respectively, 

under continuous illumination (equivalent to 5.8 and 20 days of summer sunlight at 30 to 50°N, respectively). 

Tiafenacil was not readily biodegradable. In two water/sediment systems, dissipation times for tiafenacil were 

similar under aerobic and anaerobic conditions (geomean DT50 5.0 and 5.2 days in total system, 

respectively). Tiafenacil remained primarily in the water phase (max 4.8% in sediment). At the end of the 

100 day tests, mineralisation to CO2 accounted for up to 6.4 and 32% AR (aerobic and anaerobic, 

respectively), and bound residues accounted for up to 31 and 11% AR (aerobic and anaerobic, respectively). 

Some metabolites that were formed under both conditions were formed to a greater or lesser extent under 

aerobic or anaerobic conditions (Figures 4 and 5). For instance, formation of the pyrimidine ring-opened 

metabolites M06 and M07 was much greater under anaerobic conditions. Conversely, the side chain 

hydrolyzed M12 was formed to a much greater extent under aerobic conditions. 
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Figure 5: Proposed hydrolysis pathway of tiafenacil 

 

Figure 6: Proposed biotransformation pathway of tiafenacil in aerobic water/sediment systems 

 



 ENVIRONMENTAL ASSESSMENT 29 

Figure 7: Proposed biotransformation pathway of tiafenacil in anaerobic water/sediment systems 

 

7.3 Air 

Tiafenacil was predicted to have an atmospheric half-life of 0.27 days based on 12 hours of sunlight per day. 

Because of this, and its low vapour pressure, tiafenacil is unlikely to be transported long or short distances in 

air. 

7.4 Effects and associated risks to non-target species 

Terrestrial vertebrates 

Tiafenacil has low toxicity to mammals (LD50 >2000 mg ac/kg bw, Rattus norvegicus) and birds (LD50 

>2000 mg ac/kg bw, three species tested). Tiafenacil was similarly not toxic to birds following short-term 

dietary exposure (LC50 > 1094 mg/kg bw/d, two species tested). Following long-term dietary administration in 

reproduction studies, there were no effects observed in birds at the highest dosage tested (lowest NOEL 

84 mg ac/kg bw/d, Colinus virginianus), while parental toxicity and reduced body weight gain of pups during 

lactation was observed in mammals at 8.0 mg ac/kg bw/d (NOEL 2.6 mg ac/kg bw/d, Rattus norvegicus). 

Risks of tiafenacil to terrestrial vertebrates were determined to be acceptable for a realistic worst-case 

scenario of direct dietary exposure to over-sprayed food items within the treatment area at the maximum 

exposure rate. No protection statements are required for terrestrial vertebrates. 

Aquatic species 

Tiafenacil has low toxicity to fish with no mortality at the limits of solubility (lowest LC50 >14 mg ac/L, four 

species tested) and low toxicity to sediment dwelling invertebrates (lowest LC50 >10 mg ac/kg dry sediment, 

three species tested). Tiafenacil has moderate toxicity to the most sensitive of aquatic invertebrates (LC50 

0.83 mg ac/L, Americamysis bahia), and high toxicity to algae (geomean ErC50 0.0059 mg ac/L, 

Pseudokirchneriella subcapitata) and aquatic plants (ErC50 0.013 mg ac/L, Lemna gibba). Based on the high 
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toxicity of tiafenacil to algae and aquatic plants, a protection statement is required on the label to identify the 

hazard. 

Following long-term exposure to tiafenacil in flow-through tests, reduced post hatch survival was observed in 

fish at concentrations as low as 0.099 mg ac/L (NOEC 0.040 mg ac/L, Pimephales promelas), and reduced 

reproduction of aquatic invertebrates was observed in a dose-dependent manner (EC10 0.040 mg ac/L, 

Americamysis bahia). 

Relative to tiafenacil, the more persistent soil metabolites M36 and M53 were at least 100 times less toxic to 

algae (respective ErC50 0.64 and 2.3 mg/L, Pseudokirchneriella subcapitata) and approximately 50 times less 

toxic to aquatic plants (respective ErC50 0.63 and 3.0 mg/L, Lemna gibba). 

No toxicity data are available for the major metabolite M01, which has structural similarity and persistence to 

its parent tiafenacil. This was a major metabolite in field soils (up to 75% of applied parent), and in the water 

phase of water/sediment studies (up to 40% AR in the water column). The aquatic risk assessment was 

therefore performed using a combined residues approach for total residues of tiafenacil and M01. 

Spray drift risks to sensitive aquatic species were determined to be acceptable provided buffer zones up to 

20 metres are observed, depending on the application rate and boom height. Runoff risks were determined 

to be acceptable in dryland cropping regions across Australia; however, the product should not be applied 

when a runoff event can be expected soon after application (i.e. due to storms or irrigation). General runoff 

restraints are advised to mitigate this risk. 

Bees and other non-target arthropods 

Tiafenacil has low toxicity to adult bees by contact exposure (LD50 >100 µg ac/bee, two species tested) and 

oral exposure (LD50 >110 µg ac/bee, two species tested), and low toxicity to bee larvae (LD50 

>6.4 µg ac/bee, Apis mellifera). Following long-term dietary exposure to tiafenacil, mortality of adult bees 

increased at 96 µg ac/bee (NOEL 50 µg ac/bee, Apis mellifera), while no adverse effects on bee larvae were 

observed at the highest exposure concentration (30 µg ac/bee, Apis mellifera). 

In Tier 1 laboratory (glass plate) toxicity tests, fresh-dried residues of a micro-encapsulated (ME) formulation 

of tiafenacil were toxic at relatively high rates to indicator species of predatory arthropods (LR50 65 g ac/ha, 

Typhlodromus pyri) and parasitic arthropods (LR50 58 g ac/ha, Aphidius rhopalosiphi). The indicator species 

were considerably less sensitive in Tier 2 extended laboratory (natural substrate) tests with respective ER50 

values of 214 and >345 g ac/ha. Additional testing on natural substrates also demonstrated low toxicity to 

other foliar arthropods (ER50 >345 g ac/ha, Coccinella septempunctata) and ground dwelling species (ER50 

>405 g ac/ha, Aleochara bilineata). Based on a formulation comparison, the tested ME formulation was 

expected to be more toxic than the proposed WG formulation and therefore was considered to be a suitable 

test item for the arthropod risk assessment. 

Risks of tiafenacil to bees and other non-target arthropods were determined to be acceptable for a realistic 

worst-case scenario of direct dietary or contact exposure to fresh-dried residues within the treatment area at 

the maximum exposure rate. No protection statements are required for bees, and the product can be 

considered compatible with integrated pest management (IPM) programs utilising beneficial arthropods. 
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Soil organisms 

Tiafenacil has low toxicity to soil macro-organisms such as earthworms (LC50 >1000 mg ac/kg dry soil, 

Eisenia fetida). Following long-term exposure, the rate of reproduction was reduced in earthworms at high 

soil concentrations in a dose-dependent manner (EC10 334 mg ac/kg dry soil, Eisenia fetida), while no 

adverse effects were observed in two other species of soil macro-organisms as the highest test 

concentrations (lowest NOEC 250 mg ac/kg dry soil, Folsomia candida). Similarly, no adverse effects were 

observed on soil processes such as nitrogen and carbon mineralisation at exaggerated soil concentrations 

(NOEC 6.0 mg ac/kg dry soil). Risks of tiafenacil to soil organisms were determined to be acceptable for a 

realistic worst-case scenario of direct exposure in the top 5 cm of soil within the treatment area at the 

maximum exposure rate. No protection statements are required for soil organisms. 

Non-target terrestrial plants 

The effects of a representative WG formulation of tiafenacil on ten crop species were tested following pre-

emergent (seedling emergence) and post-emergent (vegetative vigour) exposure. The most sensitive 

species were cabbage following pre-emergent exposure (ER25 18 g ac/ha, ER50 25 g ac/ha, Brassica 

oleracea) and soybean following post-emergent exposure (ER25 0.21 g ac/ha, ER50 0.77 g ac/ha, Glycine 

max). Species sensitivity distributions were established for both tests with HR5 values of 25 g ac/ha (pre-

emergent) and 0.78 g ac/ha (post-emergent). Spray drift risks to non-target terrestrial plants were determined 

to be acceptable provided buffer zones up to 25 metres are observed, depending on the application rate and 

boom height. 

Tank mix with glyphosate 

Based on available data, combined residues of glyphosate and tiafenacil are not expected to be toxic to 

terrestrial vertebrates, bees, other non-target arthropods, or soil organisms. Spray drift risks of the tank mix 

to aquatic species are expected to be driven by the high toxicity tiafenacil to algae and aquatic plants, for 

which buffer zones up to 20 metres are required depending on the boom height. Enhanced toxicity of the 

tank mix to non-target terrestrial plants could not be ruled out (HR5 of 8.9 g acs/ha based on species 

sensitivity distribution of predicted ER50 values for nine crop species). Spray drift risks of the tank mix to non-

target terrestrial plants were determined to be acceptable provided buffer zones of 5 to 30 metres are 

observed, depending on the boom height. 

7.5 Recommendations 

Based on assessment of the environmental data, it was determined that the proposed use of Terrad’or 700 

WG 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 up to 20 metres 

for the protection of natural aquatic areas, and up to 25 metres for the protection of vegetation areas are 

advised under certain conditions. Larger buffer zones are advised for the protection of vegetation areas 

when the product is tank mixed with glyphosate. 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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8 EFFICACY AND SAFETY ASSESSMENT 

8.1 Proposed product use pattern 

Terrad’or 700 WG Herbicide containing 700 g/kg tiafenacil is proposed to be used for the control and 

increased speed of brownout of a range of broadleaf weeds prior to sowing barley, oats, wheat, peas, 

chickpeas, lupins, canola, cotton, and sorghum or use prior to starting a fallow or for fallow maintenance or 

around commercial, industrial, and agricultural buildings and yards. 

8.2 Efficacy and target crop/animal safety 

A total of 83 trials were provided for Terrad’or 700 WG Herbicide where efficacy and crops safety were 

evaluated when Terrad’or 700 WG Herbicide was used alone and when mixed with glyphosate. 

The trials used appropriate trial design, scientific methodology, and assessment parameters, with multiple 

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

procedures (ANOVA and LSD). 

Efficacy 

A total of 40 efficacy studies were presented with this application. The studies include trials conducted on a 

wide variety of different weed species (approx. 50), across a wide geographical area (Queensland, New 

South Wales, Victoria, South Australia and Western Australia) and soil types from 2013 to 2019, in both 

summer and winter fallow type situations to represent the proposed uses. Rates of Terrad’or 700 WG 

Herbicide alone (10 to 40 g/ha) and with Weedmaster DST (800 mL/ha of product containing 470 g/L 

glyphosate) were the main herbicide treatments. Banjo Spray adjuvant was added to the herbicide 

treatments. Weed densities were counted just before application and at the end of the observation period. 

On at least three occasions up to 27 to 31 days after application (DAA) the efficacy of the treatments was 

assessed visually (% burndown of weeds). 

Good (80% to 90% burndown, useful reduction in weed density) to excellent (90% to 100%, strong reduction 

in weed density) control was demonstrated with Terrad’or 700 WG Herbicide alone at 30 to 40 g/L with the 

following weeds: 

Caltrop, heliotrope, marshmallow, sowthistle, cowvine, dwarf amaranth, Roundup Ready cotton, caustic 

weed, native sensitive weed, potato weed, fumitory, turnip weed, prickly lettuce, soft roly poly, volunteer 

mung bean, yellow vine, canola, volunteer lupins, volunteer oats, subterranean clover, afghan melon, lentils, 

annual medic, bellvine, bladder ketmia, native vigna, vetch, faba beans, wheat, forage rape and dandelion 

and erodium. 

In some cases, lower rates were effective in achieving good control. 

Weed species that either were not controlled adequately (<80%) with 30 to 40 g/ha of Terrad’or 700 WG 

Herbicide alone, or their control varied from trial to trial (sometimes good to excellent, occasionally poor) 

included: 
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Aannual ryegrass, volunteer barley grass, saffron thistle, capeweed, sorrel, phalaris, wild radish, field pea, 

wild oats and storksbill. 

The addition of Weedmaster DST was necessary for control of these weeds. 

The tank mix of Terrad’or 700 WG Herbicide + Weedmaster DST at intermediate rates of Terrad’or 700 WG 

Herbicide (15 to 20 g/ha) generally achieved excellent results on the weeds tested, but annual ryegrass 

required the higher rate of Terrad’or 700 WG (40 g/ha). Barnyard grass, feathertop Rhodes grass and 

blackberry nightshade were difficult to control even with Terrad’or + glyphosate. 

Terrad’or 700 WG Herbicide was rainfast following showers. 

The recommended Banjo spray adjuvant at 1% v/v was better or equal to any alternate spray adjuvants. 

A tankmix of Terrad’or 700 WG Herbicide with Biffo Herbicide (glufosinate) was useful for controlling some 

grass weeds such as barnyard grass and wintergrass. The addition of a dicamba product (Kamba 750) to 

Terrad’or 700 WG Herbicide and Terrad’or 700 WG Herbicide + glyphosate had little impact on the efficacy 

of weed control. 

In two trials, a double-knock application of Weedmaster DST (glyphosate) + Amicide Advance (2,4-D) 

followed by Terrad’or 700 WG Herbicide produced excellent results with the difficult to control fleabane. 

Crop safety 

A total of 43 crop safety studies conducted in 2017 to 2019, across a wide geographical area (Queensland, 

New South Wales, Victoria, South Australia and Western Australia) were presented with this application. The 

safety studies include trials conducted on canola, cereals: wheat, barley and oat, pulses: chickpea, field pea, 

lupin, faba bean, summer crops: sorghum, cotton, corn, mung beans and sunflowers. 

The winter cereals (wheat, barley, oats) were tolerant of Terrad’or 700 WG Herbicide. Canola was the most 

sensitive of the winter crop species that were tested. At 40 g/ha, sensitive species (canola, lupins, chickpea, 

lucerne and sorghum) were tolerant of Terrad’or 700 WG Herbicide applied pre-plant (7 days to 8 weeks 

before sowing) or when sprayed and then Incorporated By Sowing (IBS). At higher rates (up to 80 and 

94 g/ha in several trials and up to 200 g/ha in two trials), the emergence, crop vigour and harvest yields of 

these sensitive species were sometimes significantly depressed when applied IBS and usually depressed 

when applied Post-Sowing Pre-Emergent (PSPE). Terrad’or 700 WG Herbicide was generally safe to apply 

to wheat, barley, oats and field pea crops. The summer crop species were not immune from some effects of 

Terrad’or 700 WG Herbicide on crop vigour but in most cases they were not affected or only slightly affected 

by Terrad’or 700 WG Herbicide. 

Recognising the sensitivity of canola and some pulse crops (mungbean, lupins, lucerne) to PSPE application 

of Terrad’or 700 WG Herbicide at rates above 40 g/ha, neither the PSPE method nor rates higher than 

40 g/ha are recommended in the Directions for Use table. Recommended crop plant-back periods are given 

on the label. 
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Resistance management 

Tiafenacil is a pyrimidinedione herbicide that acts by inhibiting protoporphyrinogen oxidase in the target 

weeds. For herbicide resistance management, tiafenacil is a Group G herbicide. 

8.3 Recommendations 

Terrad’or 700 WG Herbicide provided effective control of a range of broadleaf and grass weeds prior to the 

establishment of crops and fallows at the proposed label rates. Trial data confirmed crop safety of Terrad’or 

700 WG Herbicide when applied pre-plant or incorporated by sowing cereals, pulses, summer crops and oil 

seeds when the plant back periods were observed.
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9 LABELLING REQUIREMENTS 

READ SAFETY DIRECTIONS BEFORE OPENING OR USING 

Terrad'or® 700 WG Herbicide 

ACTIVE CONSTITUENT: 700 g/kg TIAFENACIL 

GROUP G HERBICIDE 

For the control and increased speed of brownout of a range of broadleaf and grass weeds prior to 
establishment of crops, fallows and other uses as per the DIRECTIONS FOR USE table. 

Net Contents: 500g – 50kg  
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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 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 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 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 downwind buffer zones in 
the table titled ‘Buffer zones for boom sprayers’ below). 

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 

40 g/ha or lower 0.5m or lower 0 meters 0 meters 0 meters 0 meters 0 meters 

1.0m or lower 0 meters 20 meters 0 meters 25 meters 0 meters 

20 g/ha or lower 0.5m or lower 0 meters 0 meters 0 meters 0 meters 0 meters 

1.0m or lower 0 meters 10 meters 0 meters 15 meters 0 meters 

Tank mix with 
glyphosate 

0.5m or lower 0 meters 0 meters 0 meters 5 meters 0 meters 

1.0m or lower 0 meters 20 meters 0 meters 30 meters 0 meters 
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Section 1 – Prior to sowing 

SITUATION WEEDS 

CONTROLLED 

RATE CRITICAL COMMENTS: 

Prior to sowing the 

following broadacre 

crops, or starting a 

fallow and for fallow 

maintenance: 

Cereals;  

Pulses;  

Summer crops;  

Canola; 

Cotton;  

as per the plantback 

table 

Annual ryegrass (Lolium 

rigidum) including 

populations with weak 

levels of glyphosate 

resistance. 

40 g/ha  

+ 0.6-1.8 L/ha Nufarm 

CRUCIAL® Advanced 

Technology Herbicide^  

+ 1% Banjo® Spray 

Adjuvant* 

A tank mixture of Terrad’or® and CRUCIAL® has been demonstrated to 

provide higher levels of final control to annual ryegrass plants with a weak 

level of glyphosate resistance; compared to applications of glyphosate 

standalone. In populations where a moderate or strong glyphosate 

resistance level exists; use alternate management strategies. 

Plants that exhibit weak resistance have 70% or more stunting compared to 

untreated plants when treated with glyphosate alone. This use pattern 

should be used as part of an integrated weed management program; 

including non-herbicide methods of weed control. 

Observe the plant-back periods listed in the GENERAL INSTRUCTIONS. 

Sow following crops with a seeder that will move treated soil away from crop 

row (e.g. knife point with press wheels). Use of seeding machinery, or planting 

under conditions where product or treated soil remains or moves back into the 

crop row may result in crop damage. This may be caused by factors such as 

inappropriate seeding machinery, narrow row spacings, fast travel speeds, 

soil type, wind, heavy rainfall or irrigation after planting, etc. This is particularly 

important for susceptible crops such as canola. 

Typically, use the minimum rate for smaller, younger weeds growing under 

good conditions. See GENERAL INSTRUCTIONS for further information. 

DO NOT apply post-sowing pre-emergent. 

Addition of Banjo® Spray Adjuvant* at 1.0 % v/v must always be used with 

Terrad’or® 700 WG. 

Rainfast after 1 hour of daylight after application to seedling annual weeds 

when used with Banjo or with CRUCIAL® and Banjo® (for other mixtures, 

refer to tank mix partner label for rainfastness information). 

^ or equivalent rate of glyphosate when using Gladiator® CT, weedmaster® 

DST® or weedmaster® DUO 

* or other registered high quality methylated seed oil adjuvant 

Prior to sowing the 

following broadacre 

crops, or starting a 

fallow and for fallow 

maintenance: 

Cereals;  

Pulses;  

Summer crops;  

Canola; 

Cotton;  

as per the plantback 

table 

Annual grass and broadleaf 

weeds are controlled as 

listed in Section 2 weed 

table. 

Terrad’or® will also 

increase speed of brownout 

of treated broadleaf and 

grass weeds, especially at 

the highest application rate.  

20-40 g/ha 

+ 1% Banjo® Spray 

Adjuvant* 

 

OR 

 

15-40 g/ha  

+ 0.6-1.8 L/ha Nufarm 

CRUCIAL® Advanced 

Technology Herbicide^  

+ 1% Banjo® Spray 

Adjuvant* 

Observe the plant-back periods listed in the GENERAL INSTRUCTIONS. 

Sow following crops with a seeder that will move treated soil away from crop 

row (e.g. knife point with press wheels). Use of seeding machinery, or 

planting under conditions where product or treated soil remains or moves 

back into the crop row may result in crop damage. This may be caused by 

factors such as inappropriate seeding machinery, narrow row spacings, fast 

travel speeds, soil type, wind, heavy rainfall or irrigation after planting, etc. 

This is particularly important for susceptible crops such as canola. 

DO NOT apply post-sowing pre-emergent. 

Addition of Banjo® Spray Adjuvant* at 1.0 % v/v must always be used with 

Terrad’or® 700 WG. 

Rainfast after 1 hour of daylight after application to seedling annual weeds 

when used with Banjo or with CRUCIAL and Banjo (for other mixtures, refer 

to tank mix partner label for rainfastness information). 
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SITUATION WEEDS 

CONTROLLED 

RATE CRITICAL COMMENTS: 

Commercial, 

industrial and public 

service areas, 

around agricultural 

buildings, yards 

Refer to Section 2 for specific minimum application rates for each weed. 

Typically, use the minimum rate for smaller, younger weeds growing under 

good conditions. See GENERAL INSTRUCTIONS for further information. 

To broaden the weed spectrum Terrad’or® may be tank mixed with the 

recommended rate of another knockdown herbicide other than glyphosate 

(Shirquat®, Revolver®, Biffo®, Amitrole T, Amicide® Advance 700, 
Estercide® Xtra 680, Kamba® 750, or Comet® 400). 

^ or equivalent rate of glyphosate when using Gladiator® CT, weedmaster® 

DST® or weedmaster® DUO 

* or other registered high quality methylated seed oil adjuvant 

Section 2 – Prior to sowing weed table  

WEED TERRAD’OR® 

MINIMUM RATE 

WHEN USED WITH 

1% BANJO® (g/ha) 

TANK MIX - TERRAD’OR® + 

CRUCIAL® MINIMUM RATES 

WHEN USED WITH 1% BANJO® 

(g/ha) 

COMMENTS 

Afghan melon (Citrullus lanatus) 40 g/ha 40 g/ha + 0.9 L/ha  

Annual ryegrass (Lolium rigidum) - 40 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Barley grass (Hordeum leporinum.) 40 g/ha 15 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Barnyard grass (Echinochloa colona) - 40 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL®. 

Under Summer (hot) conditions, dense 

infestations may require follow-up treatment for 

complete control. 

Bellvine (Ipomea plebeian) 20 g/ha 20 g/ha + 1.1 L/ha  

Bladder ketmia (Hibiscus trionum) 20 g/ha 20 g/ha + 0.6 L/ha  

Brome grass (Bromus spp.) - 15 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Caltrop (Tribulus terrestris) - 20 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Capeweed (Arctotheca calendula) 40 g/ha 15 g/ha + 0.6 L/ha  

Clammy Goosefoot (Chenopodium pumilio) - 20 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Cow-vine (Ipomoea lonchophylla) 20 g/ha 15 g/ha + 0.6 L/ha  

Double gee (Emex australis) - 15 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Dwarf amaranthus (Amaranthus macrocarpus) - 15 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Fat hen (Chenopodium album.)  20 g/ha 15 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Forage rape (Brassica campestris spp) 20 g/ha 15 g/ha + 0.6 L/ha  

Fumitory (Fumaria densiflora) 30 g/ha 15 g/ha + 0.75 L/ha  

Heliotrope (Heliotropium europaeum) 40 g/ha 15 g/ha + 0.6 L/ha Terrad’or® used without CRUCIAL® controls 

small weeds up to 15cm and supresses large 

weeds (15-30 cm). 

Marshmallow (Malva parviflora) 20 g/ha 15 g/ha + 0.6 L/ha  

Medic (Medicago polymorpha) - 15 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Native vigna(Vigna lanceolata) 20 g/ha 20 g/ha + 0.6 L/ha  

Phalaris (Phalaris tuberosa)  - 15 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® for 

seedling plants. 

Prickly lettuce (Lactuca serriola) - 15 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 
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WEED TERRAD’OR® 

MINIMUM RATE 

WHEN USED WITH 

1% BANJO® (g/ha) 

TANK MIX - TERRAD’OR® + 

CRUCIAL® MINIMUM RATES 

WHEN USED WITH 1% BANJO® 

(g/ha) 

COMMENTS 

Redroot pigweed (Amaranthus retroflexus) - 20 g/ha + 1.8 L/ha Only controlled when used with CRUCIAL® 

Saffron Thistle (Carthamus lanatus) - 15 g/ha + 0.9 L/ha Only controlled when used with CRUCIAL® 

Silvergrass (Vulpia bromoides) - 30 g/ha + 0.9 L/ha Only controlled when used with CRUCIAL® 

Sorrel (Rumex acetose) 40 g/L 15 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Sowthistle (Sonchus oleraceus) 20 g/ha 20 g/ha + 0.6 L/ha   

Stork’s-bill (Erodium botrys) - 15 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Sub clover (Trifolium subterraneum) 20 g/ha 15 g/ha + 0.6 L/ha  

Volunteer barley (Hordeum vulgare)  - 20 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Volunteer canola (Brassica nupus) 20 g/ha 15 g/ha + 0.6 L/ha  

Volunteer cotton (Gossypium spp.) 40 g/ha 40 g/ha + 0.6 L/ha  

Volunteer faba beans (Vicia faba) 20 g/ha 15 g/ha + 1.8 L/ha  

Volunteer field peas (Pisum sativum arvense) - 20 g/ha + 1.1 L/ha Only controlled when used with CRUCIAL® 

Volunteer lentils (Lens culinaris) 20 g/ha 20 g/ha + 0.6 L/ha  

Volunteer lupins (Lupinus angustifolius) 30 g/ha 20 g/ha + 0.6 L/ha  

Volunteer narrow leaf lupins (Lupinus 

angustifolius) 

30 g/ha 20 g/ha + 0.6 L/ha  

Volunteer mung beans (Vigna radiata) - 15 g/ha + 1.8 L/ha Only controlled when used with CRUCIAL® 

Volunteer oats (Avena sativa) 30 g/ha 15 g/ha + 0.6L/ha  

Volunteer vetch (Vicia sativa.) - 15 g/ha + 1.1 L/ha Only controlled when used with CRUCIAL® 

Volunteer wheat (Triticum aestivum) 20 g/ha 20 g/ha + 0.6 L/ha  

Wild oats (Avena spp.) - 20 g/ha + 0.6 L/ha Only controlled when used with CRUCIAL® 

Wild radish (Raphanus raphanistrum) 20 g/ha 15 g/ha + 0.6 L/ha  

Wild turnip (Rapistrum rugosum) 30 g/ha 15 g/ha + 0.6 L/ha  

Wintergrass (Poa annua) - 20 g/ha + 0.75 L/ha Only controlled when used with CRUCIAL® 

Section 3. FLEABANE & SOWTHISTLE (LARGER PLANTS) CONTROL FOR FALLOW AND PRE-SOWING – SEQUENTIAL APPLICATION 

SITUATION & 

CROP 

WEEDS 

CONTROLLED 

WEED STAGE 
RATE CRITICAL COMMENTS 

Prior to sowing the 

following broadacre 

crops, or starting a 

fallow and for fallow 

maintenance: 

Cereals;  

Pulses;  

Summer crops;  

Canola; 

Flaxleaf fleabane 

(Conyza bonariensis) 

Sowthistle (Sonchus 

oleraceus) 

Stem elongation 

to flowering stage 

First spray 

application: 

1.1-1.8 L/ha 

Nufarm 

CRUCIAL®^ 

Advanced 

Technology 

Herbicide 

+ 0.65-1.1 L/ha 

Amicide® 

Advance 700 

Apply at stem elongation to flowering stage of weeds. 

For adequate coverage use a minimum application water volume of 80 

L/ha. Refer to CRUCIAL® and Amicide® Advance 700 labels for further 

information. 

A sequential application of Terrad’or® (refer below) is recommended for 

situations where incomplete control is achieved with the first 

application, or where there are spray misses/shadowing, failures due to 

resistance, or under periods of temperature and/or moisture stress.  

For smaller weed sizes (rosette stage prior to stem elongation) a single 

spray application of Terrad’or® can be used (refer to Sections 1 and 2). 

^ or equivalent rate of glyphosate when using weedmaster® DST® 
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SITUATION & 

CROP 

WEEDS 

CONTROLLED 

WEED STAGE 
RATE CRITICAL COMMENTS 

Cotton;  

as per the plantback 

table 

Sequential spray 

application: 

40 g/ha 

Terrad’or® +  

1% v/v Banjo® 

Spray Adjuvant* 

Apply the sequential application (follow up spray) 7-14 days after the 

first application. For adequate coverage use a minimum application 

water volume of 80 L/ha. 

Observe the plant-back periods listed in the GENERAL 

INSTRUCTIONS. 

Sow following crops with a seeder that will move treated soil away from 

crop row (e.g. knife point with press wheels). Use of seeding 

machinery, or planting under conditions where product or treated soil 

remains or moves back into the crop row may result in crop damage. 

This may be caused by factors such as inappropriate seeding 

machinery, narrow row spacings, fast travel speeds, soil type, wind, 

heavy rainfall or irrigation after planting, etc. This is particularly 

important for susceptible crops such as canola. 

DO NOT apply post-sowing pre-emergent. 

Addition of Banjo spray adjuvant* at 1.0 % v/v must always be used with 

Terrad’or 700 WG. 

Rainfast after 1 hour of daylight after application to seedling annual 

weeds when used with Banjo (for other mixtures, refer to tank mix 

partner label for rainfastness information). 

To broaden the weed spectrum Terrad’or® may be tank mixed with the 

recommended rate of another knockdown herbicide (Shirquat®, 

Revolver®, Biffo®, Amitrole T). 

 

* or other registered high quality methylated seed oil adjuvant 

Section 4. OPTICAL SPOT SPRAY TECHNOLOGIES 

Note: Calibrate the sprayer to spray the equivalent of 100 L/ha 

For weed cover between 0 and 30 %. If percentage weed cover exceeds 30 % use approved boom spray rates according to Section 1. 

SITUATION WEEDS RATE CRITICAL COMMENTS 

Prior to sowing the 

following broadacre 

crops, or starting a 

fallow and for fallow 

maintenance: 

Cereals;  

Pulses;  

Summer crops;  

Canola; 

Cotton;  

as per the plantback 

table 

Annual grass and broadleaf 

weeds as listed in Section 

2 weed table. 

40 g/100L 

Terrad’or® 

+ 1.8 L/100L Nufarm 

CRUCIAL®^ 

Advanced 

Technology 

Herbicide 

+ 1L/100L Banjo® 

Spray Adjuvant* 

Observe the plant-back periods listed in the GENERAL INSTRUCTIONS. 

Sow following crops with a seeder that will move treated soil away from crop row (e.g. 

knife point with press wheels). Use of seeding machinery, or planting under conditions 

where product or treated soil remains or moves back into the crop row may result in 

crop damage. This may be caused by factors such as inappropriate seeding 

machinery, narrow row spacings, fast travel speeds, soil type, wind, heavy rainfall or 

irrigation after planting, etc. This is particularly important for susceptible crops such 

as canola.DO NOT apply post-sowing pre-emergent. 

Addition of Banjo spray adjuvant* at 1.0 % v/v must always be used with Terrad’or® 

700 WG. 

Rainfast after 1 hour of daylight after application to seedling annual weeds. 

^ or equivalent rate of glyphosate when using weedmaster® DST® 

* or other registered high quality methylated seed oil adjuvant 

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

WITHHOLDING PERIODS 

HARVEST: 

NOT REQUIRED WHEN USED AS DIRECTED. 

GRAZING: 

DO NOT ALLOW LIVESTOCK TO GRAZE TREATED WEEDS. 
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CANOLA, CEREALS, PULSES: DO NOT GRAZE TREATED AREAS OR CUT FOR STOCKFOOD FOR 8 WEEKS AFTER APPLICATION. 

COTTON: DO NOT GRAZE TREATED AREAS OR CUT FOR STOCKFOOD. 

GENERAL INSTRUCTIONS 
Terrad’or® 700 WG Herbicide is a fast acting, non-selective contact herbicide with rapid foliar uptake. Subsequent germinations will not be 
controlled. 

For rate and/or tank mix selection, the following factors should be considered to ensure control: 
• weed 

- growth stage (e.g. leaf stage, stem elongation, etc.) 
- width 
- height 
- age 
- tap root (some weeds that appear small may in fact be older and have an established or large tap root) 

• density 
• level of herbicide resistance 
• environmental conditions (e.g. moisture or heat stress, etc.) 
• spray coverage (e.g. stubble load, water rate, etc.) 

Application should ideally target younger and smaller actively growing weeds where the lower rates can be used. When the factors above are not 
ideal, use higher rates and/or a tank mix with a systemic herbicide (such as CRUCIAL). For specific rate recommendations, refer to the directions 
for use tables. 

MIXING 
Terrad’or® 700 WG Herbicide is a water dispersible granule formulation. To ensure even mixing. half-fill the spray tank with clean water before adding 
Terrad’or® 700 WG Herbicide. Keep the agitation system engaged. Mix thoroughly until fully dispersed. If using, add the glyphosate product and 
remaining water. Mix thoroughly. Add Banjo® Spray Adjuvant* near the end of the filling process to minimize foaming. Always maintain adequate 
agitation during application and use the tank mix promptly. 

APPLICATION  
Prior to sowing 
Apply in a minimum of 80 L/ha volume. 

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

- at nozzle - nozzle choice  
- low drift/what spray quality 
- coarse or larger spray quality 
- 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 - Temperatures 

- Relative Humidity 
- Delta T 
- Wind speed  
- Is there a temperature inversion? 

•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 AND USAGE  
A 50 mesh primary filter and 80 mesh secondary filter(s) are recommended. 
The use of in-line nozzle filters is not recommended. 
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SPRAYER CLEANUP 

Terrad’or® is active at low rates therefore thorough decontamination of spray equipment is critical to ensure no residues remain that could impact a 
subsequently treated crop.  
Following use, thoroughly clean spray equipment using Nufarm Tank & Equipment Cleaner according to the label directions. 

RESISTANT WEEDS WARNING 

GROUP  G HERBICIDE 

Terrad’or® 700 WG Herbicide is a member of the Pyrimidindione group of herbicides. The mode of action of Terrad’or® 700 WG Herbicide is to 
inhibit protoporphyrinogen oxidase. For weed resistance management, Terrad’or® 700 WG Herbicide is a Group G Herbicide. Some naturally-
occurring weed biotypes resistant to Terrad’or® 700 WG Herbicide 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 Terrad’or® 700 WG Herbicide or other Group G Herbicides. 

Since the occurrence of resistant weeds is difficult to detect prior to use, Nufarm Australia Limited and FarmHanong Co Ltd accept no liability for 
any losses that may result from the failure of Terrad’or® 700 WG Herbicide to control resistant weeds. Strategies to minimize the risk of herbicide 
resistance are available. Contact your farm chemical supplier, consultant, local Department of Agriculture or Weedsmart (weedsmart.org.au). 

CROP PLANT BACK & ROTATION RECOMMENDATIONS  

1 hour 1 week 2 weeks 4 weeks 6 weeks 

Wheat  

Barley 

Oats 

Lupin 

Chick pea 

Field pea 

Corn  

Sorghum 

Faba bean 

Lentil 

Canola (15 – 20 g/ha rates 

only) 

Canola (21 – 40 g/ha rates 

only) 

Mung bean Cotton 

PRECAUTIONS 

RE-ENTRY 
DO NOT enter or allow entry into treated areas until the spray has dried. 

PROTECTION OF CROPS, NATIVE AND OTHER NON-TARGET PLANTS 
DO NOT apply under weather conditions, or from spraying equipment that may cause spray to drift onto nearby susceptible plants, crops, cropping 
lands or pastures. 

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 
Keep out of reach of children. 
Store in the closed, original container in a dry, cool, well-ventilated area out of direct sunlight. 

For plastic 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. 

For foil bags: 
Single-rinse or shake remainder into spray tank. Do not dispose of undiluted chemicals on site. Puncture and deliver empty packaging to an 
approved waste 
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management facility. If an approved waste management facility is not available, bury the empty packaging 500 mm below the surface in a disposal 
pit specifically marked and set up for this purpose, clear of waterways, desirable vegetation and tree roots, in compliance with relevant local, state 
or territory government regulations. Do not burn empty containers or product. 

SAFETY DIRECTIONS  
May irritate the eyes. Avoid contact with eyes. When using together with other products, consult their safety directions. When using the product 
wear cotton overalls buttoned to the neck and wrist (or equivalent clothing) and gauntlet-length chemical resistant gloves. Wash hand after use. 
After each days use wash gloves and contaminated clothing. 

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

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 

JMPR Joint FAO/WHO Meeting on Pesticide Residues 
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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 

TRR Total Radioactive Residues 
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µg microgram 

WG Water Dispersible Granule 

WHP Withholding Period 
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GLOSSARY 

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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