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1 Preface 

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 Intervene WG Fungicide 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/


   

 

 

 

  

   

   

  

 

 

 

 

  

 

 

   

 

 

 

  

  

  

  

  

 

 

 

  

2 Public Release Summary on polyoxin D zinc salt in the product Intervene WG Fungicide 

Submissions must be received by the APVMA by close of business on 24 August 2021 and be directed to 

the contact listed below. All submissions to the APVMA will be acknowledged in writing via email or by post. 

Relevant comments will be taken into account by the APVMA in deciding whether the product should be 

registered and in determining appropriate conditions of registration and product labelling. 

When making a submission please include: 

 contact name 

 company or organisation name (if relevant) 

 email or postal address (if available) 

 the date you made the submission. 

Please note: submissions will be published on the APVMA’s website, unless you have asked for the 

submission to remain confidential, or if the APVMA chooses at its discretion not to publish any submissions 

received (refer to the public consultation coversheet). 

Please lodge your submission using the public consultation coversheet, which provides options for how your 

submission will be published. 

Note that all APVMA documents are subject to the access provisions of the Freedom of Information Act 1982 

and may be required to be released under that Act should a request for access be made. 

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

the applicant for comment. 

Written submissions should be addressed to: 

Case Management and Administration Unit 

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/


   

 

 

   

 

 

 

 

   

 

      

 

 

 

 

    

  

 

 

     

 

    

3 Introduction 

Introduction 

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

the proposed registration of Intervene WG Fungicide. This is the first product registration containing the 

approved active constituent, polyoxin D zinc salt (approval number 88809). 

Applicant 

Kaken Pharmaceutical Co., Ltd. 

Purpose of application 

Kaken Pharmaceutical Co., Ltd has applied to the APVMA for registration of the new product Intervene WG 

Fungicide, containing 113 g/kg polyoxin D zinc salt, as a water dispersible granule (WG) formulation. 

Proposed claims and use pattern 

The product, Intervene WG Fungicide, is proposed for the control of grey mould/botrytis rot and powdery 

mildew in berries and grapes and alternaria leaf spot and fruit spot, and powdery mildew in apples. It is 

proposed for application at 22 to 40 g/100 L in apples, berries and grapes, with up to 6 applications in 

apples, and up to 4 applications in berries and grapes. 

Mode of action 

Polyoxin D zinc salt (also known as polyoxorim-zinc) is a fermentation product of Streptomyces cacaoi, a 

naturally occurring soil bacterium. Polyoxin D zinc salt acts to inhibit the growth of phytopathogenic fungal 

cell wall chitin by competitively inhibiting chitin synthetase, leading to inhibition of septation, chaining and 

osmotic swelling of the fungal cell. 

Overseas registrations 

Products containing polyoxin D zinc salt are registered in several overseas countries including Chile, Japan, 

South Korea, Taiwan, Mexico, New Zealand, Canada and the USA, with various trade names. Registered 

products containing polyoxin D zinc salt in the USA, Canada and New Zealand include use in apples, berries 

and grapes. 



4 Public Release Summary on polyoxin D zinc salt in the product Intervene WG Fungicide 

Chemistry and manufacture 

Active constituent 

The active constituent polyoxin D zinc salt is manufactured overseas. Details of the chemical name, 

structure, and physicochemical properties of polyoxin D zinc salt are listed below in Tables 1 and 2. 

Table 1: Nomenclature and structural formula of polyoxin D zinc salt 

Common name (ISO):    Polyoxin D zinc salt     

IUPAC name:   Zinc 5-(2-amino-5-O-carbamoyl-2-deoxy-L-xylonamido)-1-(5-carboxy-1,2,3,4- 

tetrahydro-2,4-dioxopyrimidinyl)-1,5-dideoxy- ß-D-allofuranuronate   

CAS registry number:    146659-78-1 (1:1 zinc salt)     

Molecular formula:      C17H23N5O14Zn (1:1 zinc salt)  

 Molecular weight:      586.76 g/mol (1:1 zinc salt)  

 Structural formula:   

 

 

 

 

 

 

 

 

 

 

  

   

 

 

    

   



5 Chemistry and manufacture 

Table 2: Key physicochemical properties of polyoxin D zinc salt 

Physical form:   Brown powder   

Melting point:   Decomposes at 170°C    

Boiling point:   Not applicable (solid at room temperature and decomposes at 170°C)           

Density:  
3 1.84 g/cm  at 20°C   

Stability:  Stable under normal temperature conditions. Avoid moisture. Avoid excessive          

heat for prolonged periods of time       

Safety properties:   Not expected to self-ignite; not highly flammable        

Solubility in water:    35.4 g/L at 30°C, pH 3.5       

Organic solvent solubility:    At 20°C   

acetone 0.011 g/L    

methanol 0.175 g/L    

dichloromethane  ≤0.0011 g/L   

toluene <0.0011 g/L    

Dissociation constants (pKa):    3.25, 4.16, 8.00, 9.56, 10.5      

PH:  1% w/v suspension: pH 7.19 at 23.2°C        

Octanol/water partition   

coefficient (Log Kow/KOW):    

Not applicable. Polyoxin D zinc salt is polar and very water soluble. Solubility              

in organic solvents is low      

Henry’s  law  constant:   Not applicable  

  UV/VIS absorption spectra:   Abs max               

  Neutral 270 nm     

Acidic    270 nm      

Basic     268.5 nm   

 ℇ  (L/mol-cm)  

 18,586  

 24,251  

 17,726  

   

 

  

  

  

 

   

 

Polyoxin D zinc salt was recently approved as a new active constituent (approval number 88809). 

Polyoxin D is highly soluble in water and reportedly has no residual effects after the compound has degraded 

or washed off surfaces. Organisms that do not possess chitin in their cell walls are not affected. On the basis 

of currently available information, there are no toxicologically significant impurities expected to occur in the 

manufacturing process of polyoxin D zinc salt, nor are there safety properties of concern (e.g. flammability, 

explosive, and/or oxidizing). 
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Formulated product 

The product Intervene WG Fungicide will be manufactured overseas. Tables 3 and 4 outline some key 

aspects of the formulation, and the physicochemical properties of the product. 

Intervene WG Fungicide is a water-dispersible granule containing 113 g/kg polyoxin D zinc salt and is not 

expected to have significant safety-related issues during transportation, storage or usage. It should remain 

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

Table 3: Key aspects of the formulation of the product Intervene WG Fungicide 

Distinguishing name:   Intervene WG Fungicide    

Formulation type:   Water dispersible granule (WG)     

Active constituent   

concentration:  

Polyoxin D zinc salt 113 g/kg       

Table 4: Physicochemical properties of the product Intervene WG Fungicide 

Physical form:   Fine powder (granule) with clay like earthy odour         

PH:  pH (1%) (CIPAC MT-75.3): 6.0      –  8.0  

Specific density:   Pour Density: 0.56 g/mL (23.5°C)      

Tap Density: 0.58 g/mL (23.5°C)      

Dust content   Nearly dust free to essentially non-dusty       

Wettability:  (CIPAC MT 53.3.1): < 60 sec      

Degree of dispersion:    60.0  –  105.0%  

Suspensibility:  60.0  –  105.0%  

Safety properties:      Not flammable or explosive  

 Storage stability:             Intervene WG Fungicide should remain within specifications for at least 2 years  

    when stored under normal conditions  

   

 

  

   

   

  

  

 

 

 

 

  

Recommendations 

The APVMA has evaluated the chemistry of the active constituent polyoxin D zinc salt and the associated 

product Intervene WG Fungicide, including the manufacturing process, quality control procedures, physico-

chemical properties, stability, batch analysis results and analytical methods and found them to be 

acceptable. The available storage stability data indicate that the formulated product is expected to remain 

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



   

  

    

7 Chemistry and manufacture 

Based on a review of the chemistry and manufacturing data, the registration of Intervene WG Fungicide, 

including the new active constituent polyoxin D zinc salt is supported from a chemistry perspective. 



   

 

 

 

 

 

 

 

  

    

  

 

     

 

    

 

   

   

 

   

    

 

 

  

 

  

 

 

   

8 Public Release Summary on polyoxin D zinc salt in the product Intervene WG Fungicide 

Toxicological assessment 

The toxicological data submitted for the active polyoxin D zinc salt was considered sufficient to determine its 

toxicology profile and to characterise the risk to humans. The data included metabolism studies, acute 

toxicity studies (active constituent and product), short-term toxicity studies (oral), long-term oral toxicity 

studies (including carcinogenicity), reproductive and developmental toxicity studies, genotoxicity studies, and 

other information to address the human safety criteria. Reports by the US Environmental Protection Agency 

(US EPA), Health Canada’s Pest Management Regulatory Agency (PMRA), and the New Zealand 

Environmental Protection Authority (NZ EPA) on polyoxin D zinc salt and associated products were relied 

upon, along with the underlying data. 

Chemical class 

Polyoxin D is a naturally occurring antifungal compound produced by Streptomyces cacaoi var. asoensis, 

isolated from a soil sample collected in Japan. Polyoxin D inhibits the synthesis of chitin, an integral 

component of fungal cell walls. 

Pharmacokinetics 

A rat metabolism study indicated that polyoxin D is poorly absorbed (estimated at 2% to 2.8%) after a single 

oral administration. Polyoxin D is rapidly metabolised, either to polyoxin C acid in the gastrointestinal tract 

(GIT), or to uracil-5-carboxylic acid following absorption and degradation. Polyoxin D and four metabolites 

were detected in urine, faeces, plasma, liver and kidney; the major metabolite being polyoxin C acid. In the 

liver, the major metabolite was uracil-5 carboxylic acid. Two unknown metabolites were detected only in 

faeces, and were considered to have resulted from the degradation of polyoxin D in the GIT. Absorption, 

distribution, metabolism and elimination showed no dose-dependent, or sex-dependent differences. 

Acute toxicity (active constituent) 

Polyoxin D zinc salt has low acute oral, dermal and inhalational toxicity. It is a moderate eye irritant, but not a 

skin irritant. It is a weak skin sensitiser in guinea pigs (maximisation test), but not in mice (local lymph node 

assay). 

Acute toxicity (product) 

Based on submitted toxicological studies, the formulated product, Intervene WG Fungicide, containing 

113 g/kg polyoxin D zinc salt in a water-dispersible granule (WG) formulation, has low acute oral, dermal and 

inhalational toxicity. It is neither an irritant, nor a sensitiser to skin, but is a moderate eye irritant. 

Repeat-dose toxicity 

At the highest doses of polyoxin D zinc salt tested in mice, rats, rabbits and dogs, mild-to-no treatment-

related effects were observed in short- or long-term repeat dose toxicity studies. Polyoxin D zinc salt did not 



    

   

  

 

  

  

 

 

 

 

 

    

  

 

   

 

 

  

 

 

 

 

 

9 Toxicological assessment 

demonstrate any carcinogenic, developmental or reproductive toxicity, immunotoxicity or neurotoxicity 

potential. 

Genotoxicity 

In vitro, polyoxin D zinc salt tested negative for gene mutation in bacterial (Ames test) assays, and in 

mammalian cells (Chinese hamster ovary cells). However, chromosomal aberration studies with Chinese 

hamster fibroblast and lung cells indicated a potential for clastogenicity. In vivo, polyoxin D zinc salt was non-

clastogenic in a mouse bone marrow micronucleus assay at the highest dose of 2000 mg/kg bw. Overall, the 

weight of evidence indicates polyoxin D zinc salt is not a genotoxic compound, particularly when the lack of 

toxicity in additional developmental, reproductive and carcinogenicity studies with polyoxin D zinc salt is 

considered. 

Mode of action (toxicology) 

Polyoxin D inhibits the growth of certain fungi by inhibiting the synthesis of chitin, an essential component of 

fungal cell walls. This mode of action is not relevant to mammals and, accordingly, no toxicologically 

significant effects or targets have been observed in toxicity studies. 

Toxicity of metabolites and/or impurities 

No toxicologically significant impurities are expected to occur in the manufacturing process of polyoxin D zinc 

salt, or major metabolites of toxicological concern produced from polyoxin D in plants. 

Reports related to human toxicity 

Products containing polyoxin D zinc salt have been available overseas for a number of years. There are no 

available reports of adverse effects in humans following exposure to polyoxin D zinc salt. 

Health-based guidance values and poisons scheduling 

Poisons Standard 

On 24 August 2020, the Delegate of the Secretary of the Department of Health published a final Scheduling 

decision to include polyoxin D zinc salt in Schedule 5 of the Poisons Standard with no exemptions or 

concentration cut-offs. The reasons for the decision was based on the toxicity profile (moderate eye irritation, 

slight skin sensitisation potential). The decision came into effect on 1 October 2020. 



   

 

 

 

  

  

 

 

  

 

 

10 Public Release Summary on polyoxin D zinc salt in the product Intervene WG Fungicide 

Health-based guidance values 

Acceptable daily intake 

The establishment of an ADI is not necessary for polyoxin D zinc salt, based on its low repeat dose toxicity, 

and the lack of evidence for neurotoxic, immunotoxic, carcinogenic, developmental and reproductive toxicity 

potential following repeat dietary exposure. 

Acute reference dose 

No acute reference dose (ARfD) has been established for polyoxin D zinc salt. An ARfD was considered 

unnecessary due to low oral toxicity, and the absence of any developmental toxicity after a single dose. 

Recommendations 

Based on a review of the submitted toxicological data, the registration of the product Intervene WG 

Fungicide is supported from a human health perspective. 



   

 

 

  

 

   

 

 

  

 

  

 

 

 

Residues assessment 11 

Residues assessment 

Metabolism 

Metabolism studies which were conducted with radiolabelled polyoxin D on greenhouse-grown grapes, 

tomatoes, and head lettuce were submitted with the application. The primary residues observed in all three 

crops were the parent compound, polyoxin D, and the metabolite uracil-5-carboxylic acid. 

Figure 1: Metabolic pathway in plants 

In all 3 crops, the majority of these residues were found in the surface wash and foliage of the crops. 

Residues in the edible tissues of the raw agricultural commodities were low. No metabolism studies were 

submitted in livestock or poultry. 

Analytical methods 

In the metabolism studies, quantification of the residues in solid samples was accomplished by oxidative 

combustion of dried samples followed by liquid scintillation counting (LSC). The analytical methods were 

validated during analysis and were supported by acceptable recovery values in all matrices. Details of other 

analytical methods were not submitted. 



   

  

   

 

   

  

   

 

 

    

  

  

  

 

   

   

   

  

 

  

    

   

  

 

 

 

 

 

 

12 Public Release Summary on polyoxin D zinc salt in the product Intervene WG Fungicide 

Residues in food and animal feeds 

Residue decline trials were not provided, however, the submitted plant metabolism studies indicate that 

quantifiable residues are unlikely in crops. Polyoxin D is produced as a metabolite from naturally occurring 

soil bacteria; therefore, background residue levels of polyoxin D and other polyoxin forms are present 

naturally in the environment. Health-Based Guidance Values (ADI and ARfD values) were considered to be 

unnecessary in the APVMA toxicology assessment, indicating the compound is of low toxicological 

significance. 

Based on the available information, polyoxin D zinc salt fulfils the criteria for substances where maximum 

residue limits (MRLs) are not necessary. It is recommended that a Table 5 MRL be established for polyoxin 

D zinc salt for ‘use as a fungicide’. 

Residues in animal commodities 

Given that quantifiable residues are not expected in grapes and apples and, by extension, grape and apple 

pomace, the proposed use pattern is not expected to increase the dietary burden of polyoxin D zinc salt in 

mammalian livestock or poultry. Livestock may be naturally exposed to polyoxin D zinc salt via consumption 

of untreated foods, given polyoxin D is produced as a metabolite from naturally occurring soil bacteria. 

Rapid elimination of polyoxin D in animals occurs mainly via excretion, due to the polar nature of polyoxin D. 

It is considered unlikely that quantifiable residues will be present in livestock commodities. A grazing restraint 

for treated areas is considered to not be necessary. 

Spray drift 

The residues assessment for this application has concluded that there is no necessity to establish MRLs in 

Australia for polyoxin D zinc salt because residues are identical to, or indistinguishable from, natural food 

components and are otherwise of no toxicological significance. It is therefore considered unnecessary to 

establish a Regulatory Acceptable Level (RAL), or buffer zones for the protection of international trade for 

the proposed use of polyoxin D zinc salt. 

Dietary risk assessment 

Health Based Guidance Values (ADI or ARfD) have been determined to not be necessary for polyoxin D zinc 

salt. Therefore, the proposed use is not expected to pose a risk from human consumption of treated crops. 

Recommendations 

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



   

  

   Amendments to Table 5   

Substance  Use  

Add:  

   Polyoxin D zinc salt     Use as a fungicide  

Residues assessment 13 

Table 5: Amendments to the APVMA MRL Standard 



   

 

 

 

 

 

  

  

 

 

  

  

 

  

 

   

 

  

 

  

 

 

 

 

   

 

 

                                                      

 

             

14 Public Release Summary on polyoxin D zinc salt in the product Intervene WG Fungicide 

Assessment of overseas trade aspects of residues in food 

Commodities exported and main destinations 

Apples, grapes (including dried grapes) and wine are considered to be major export commodities1, as are 

commodities of animal origin, such as meat, offal and dairy products, which may be derived from livestock 

fed feeds produced from treated apples and grapes. Residues in these commodities resulting from the use of 

Intervene WG Fungicide may have the potential to unduly prejudice trade. 

Comparison of Australian MRLs with Codex and international MRLs 

Polyoxin D zinc salt has not been considered by Codex. 

Tolerance exemptions have been granted for polyoxin D zinc salt by all other countries, except Japan. 

In Japan the residue definition is ‘polyoxins’. In Japan, ‘polyoxins’ is defined as polyoxin D zinc salt and 

polyoxin complex. Polyoxin complex is based on molecules similar to polyoxin D, but is not relevant for 

polyoxin D zinc salt. Japanese MRLs have been set for a large range of horticultural crops (vegetables, fruit, 

herbs, spices and tea). Kaken Pharmaceutical Co., Ltd. have made an application to the Japanese Ministry 

of Agriculture, Forestry and Fisheries (Japan MAFF) for which evaluation has recently commenced, on a 

proposal to separate polyoxin D zinc salt from the ‘polyoxins’ MRL. 

Potential risk to trade 

Quantifiable export crop residues are not expected, and, if present, would be indistinguishable from 

background residue levels of polyoxin D and other polyoxin forms which are present naturally in the 

environment. Health-Based Guidance Values (ADI and ARfD values) were considered unnecessary, 

indicating the compound is of low toxicological significance. A tolerance exemption is consistent with most of 

the trading partners that have registered this compound. 

As quantifiable residues are not expected, residues in fruit and wine are unlikely to be of concern in countries 

that have not assessed polyoxin D zinc salt, such as China. 

Livestock may be naturally exposed to polyoxin D zinc salt via consumption of untreated foods, given 

polyoxin D is produced as a metabolite from naturally occurring soil bacteria. The rapid elimination of 

polyoxin D in animals mainly via excretion, due to the polar nature of polyoxin D, means it is unlikely that 

quantifiable residues will be present in livestock commodities. 

The applicant has commented that the export of agricultural products to Japan, the only country with MRLs 

instead of a tolerance exemption, will be managed by established industry systems (such as Wine Australia) 

1 APVMA Regulatory Guidelines – Data Guidelines: Agricultural - Overseas trade (Part 5B) 



    

 

 

 

 

 

   

 

  

 

 

Assessment of overseas trade aspects of residues in food 15 

and the inclusion of an export statement on the product label. It is noted that the Japanese MRL for grapes is 

at 0.05 mg/kg, which is unlikely to be exceeded based on expected residues. 

The Applicant has proposed the following risk mitigation statements which are considered appropriate and 

acceptable: 

Trade advice information: 

EXPORT OF TREATED PRODUCE 

Growers should note that maximum residue limits (MRLs) or import tolerances may not exist in all markets 

for crops treated with Intervene®. If you are growing crops for export, please check with Nufarm for the latest 

information on MRLs and import tolerances before using Intervene®. 

Export Wine 

Consult with Nufarm or the Australian Wine Research Institute regarding acceptable application windows for 

Intervene® on fruit intended for export wine production. 

The proposed use is not considered to present an undue risk to Australia’s export trade. 



   

 

  

  

 

 

  

 

 

 

 

    

  

  

  

  

 

 

 

  

 

 

 

 

  

  

16 Public Release Summary on polyoxin D zinc salt in the product Intervene WG Fungicide 

Work health and safety assessment 

Intervene WG Fungicide is intended for professional use and will be applied to apples, grapes and berries by 

airblast equipment; and by boom spray or hand spray application in berries. The product is restricted to no-

more-than 6 applications in the same crop in any one growing season, with the duration of treatment 

expected to vary from 7 to 14 days (depending on the crop and rainfall). Worker exposure to Intervene WG 

Fungicide is considered likely to be short-term to intermediate in duration. 

Health hazards 

Intervene WG Fungicide has low acute toxicity by the oral, dermal and inhalational routes. It is neither a skin 

irritant nor a sensitiser to skin, but is a moderate eye irritant. 

Occupational and public risks 

Occupational and public health exposure risk assessment is based on both acute exposure to the product 

formulation and repeat exposure to the active constituent. Acute exposure risk is addressed by considering 

the hazard of the formulation and the likelihood of exposure from the use of the product. The APVMA 

followed the approach of the US EPA and the Canadian PMRA in not conducting quantitative repeat 

exposure risk assessments for workers preparing and applying the product, re-entry workers or for 

bystanders including the public. Polyoxin D zinc salt is water soluble, not lipophilic and has a reasonably high 

molecular weight (586.7) for a pesticide. Consistent with its physical characteristics, polyoxin D has poor oral 

bioavailability (< 3%) and is likely to have similarly poor dermal and inhalational bioavailability. Given the low 

bioavailability combined with its low toxicity, a quantitative repeat exposure risk assessment was not required 

for workers or bystanders. 

Recommendations 

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

First aid instructions 

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

0800 764 766. 

Safety directions 

Will irritate the eyes. Avoid contact with eyes. When opening the container and preparing spray wear cotton 

overalls buttoned to the neck and wrist (or equivalent clothing) and face shield or goggles. If product in eyes, 

wash it out immediately with water. Wash hands after use. After each day’s use, wash face shield or goggles 

and contaminated clothing. 
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Environmental assessment 

The submitted environmental fate studies were conducted with polyoxin D, rather than polyoxin D zinc salt. 

The presence of the zinc cation is not expected to have a significant bearing on the fate and behaviour of 

polyoxin D zinc salt in the environment. 

Fate and behaviour in the environment 

Soil 

Under aerobic conditions in the laboratory, polyoxin D was non-persistent in soil with a half-life of 16 days. 

The main degradation pathway for polyoxin D is through the cleavage of the side chain to form polyoxin C 

acid2 and further cleavage to produce uracil-5-carboxylic acid. These metabolites are expected to be further 

degraded through mineralization to carbon dioxide (max. 54% of applied radioactivity by day 90) and 

immobilization as soil-bound residues (max. 22% of applied radioactivity in soil humus). No volatile organic 

compounds were formed. Other than carbon dioxide, polyoxin C acid was the only major transformation 

product identified (max. 35% of AR) with moderate persistence in aerobic soils (DT50 68 days). The soil 

organic carbon sorption coefficient (Koc) of polyoxin D was estimated to be 10 L/kg using the Molecular 

Connectivity Index (MCI) method (KocWin v2.0, EpiSuite V4.11), which suggests polyoxin D is likely to be 

very mobile in soil. 

Water and sediment 

Polyoxin D is highly soluble in water (35 g/L at 30°C, pH 3.5). Based on its rate of hydrolysis, polyoxin D is 

persistent under acidic conditions (DT50 231 to 301 days), moderately persistent under neutral conditions 

(DT50 33 days), and non-persistent under alkaline conditions (DT50 9.1 days). Under continuous irradiation, 

polyoxin D is rapidly photo-transformed with a half-life of 0.40 days in water. Polyoxin D has low potential for 

bioconcentration in living organisms based on its log Kow value of -1.45. 

Air 

Polyoxin D was predicted to volatilize from water or moist soil surfaces, based on the vapour pressure 

(<1.3×105 mPa, 20°C) and Henry’s law constant (1.9×10-5 atm m3/mol, 20°C). However, no volatile organic 

compounds were detected in laboratory studies of aerobic transformation in soil. Therefore, it is expected 

that polyoxin D will not readily volatilise and enter the atmosphere. Instead, polyoxin D is expected to remain 

ionized at both amino and uracil groups under environmentally relevant conditions. The photochemical 

oxidative degradation half-life of polyoxin D was estimated to be 0.061 days using AopWin v1.92 (EPISuite V 

4.11), indicating low potential for transport long distances in the atmosphere. 

2 (2S)-2-amino-2-[(2R,3S,4R,5R)-3,4-dihydroxy-5-[5-(hydroxymethyl)-2,4-dioxopyrimidin-1-yl]oxolan-2-yl]acetic acid 



   

 

    

  

 

 

  

  

 

  

 

  

  

  

  

   

 

   

  

    

 

   

 

 

 

  

  

   

   

 

 

  

  

 

 

   

18 Public Release Summary on polyoxin D zinc salt in the product Intervene WG Fungicide 

Effects and associated risks to non-target species 

The submitted ecotoxicity studies were conducted with polyoxin D or formulated products of various 

concentrations. Therefore, all endpoints were adjusted by purity and are presented in terms of pure active 

constituent (polyoxin D zinc salt). 

Terrestrial vertebrates 

Polyoxin D zinc salt had low toxicity to mammals (LD50 >2700 mg ac/kg bw, Rattus norvegicus) and birds 

(LD50 >272 mg/kg bw, Anas platyrhynchos) at the limit doses tested. Following short-term dietary exposure, 

20% mortality was observed in birds at a dose level of 272 mg ac/kg bw/day (NOEL 127 mg ac/kg bw/day, 

Anas platyrhynchos). This NOEL value was selected as the key regulatory, chronic endpoint for birds in the 

absence of avian reproductive toxicity studies. 

In a two-generation reproductive study in rats, no adverse effects on reproductive indices were observed at 

the highest dietary concentration (NOAEC 0.14 mg ac/kg bw/day, Rattus norvegicus). In developmental 

toxicity testing, no ecologically relevant effects were observed at the highest doses tested in rats (NOEL 230 

mg ac/kg bw/day, Rattus norvegicus) or rabbits (NOEL 208 mg ac/kg bw/day, Oryctolagus cuniculus). 

Considering no adverse effects were observed in the mammalian reproductive, or developmental toxicity 

studies, the highest NOEL of 230 mg ac/kg bw/day was selected as the key regulatory, chronic endpoint for 

wild mammals. 

The screening level assessment for terrestrial vertebrates assumed that the indicator species fed exclusively 

on oversprayed food items within the treatment area immediately following an application. The ‘indicator 

species’ relevant to apples, berries and grapes were considered to be a ‘small herbivorous mammal’, ‘small 

omnivorous bird’, ‘small frugivorous bird’ and ‘small insectivorous bird’. Acceptable risks were concluded at 

the screening level for all indicator species in all crops under the proposed conditions of use. Therefore, no 

protection statements are required for terrestrial vertebrates. 

Aquatic species 

Polyoxin D zinc salt has moderate toxicity to fish (lowest LC50 1.0 mg ac/L, Oncorhynchus mykiss) and high 

toxicity to aquatic invertebrates (lowest EC50 0.29 mg ac/L, Daphnia magna) and algae 

(lowest ErC50 0.28 mg ac/L, Pseudokirchneriella subcapitata). Based on its high toxicity to aquatic 

invertebrates and algae, a protection statement is required on the label to identify the hazard to aquatic life. 

No chronic toxicity studies were available for aquatic species. However, it was noted that increased mortality 

and surfacing behaviour of fish was observed in the acute study at concentrations as low as 1.2 mg ac/L 

(NOEC 0.72 mg ac/L, Oncorhynchus mykiss). Similarly, increased immobilisation was observed in 

invertebrates as doses as low as 0.029 mg ac/L (NOEC 0.023 mg ac/L, Daphnia magna). These NOEC 

values were selected as the key regulatory, chronic endpoints for fish and aquatic invertebrates. 

A spray drift assessment according to APVMA’s approach to spray drift management considered the lowest 

regulatory acceptable concentration (RAC) of 23 μg ac/L (invertebrates) and boom sprayer application at 

400 g/ha with a MEDIUM spray quality, and vertical sprayer application at 40 g/100L water and a spray 

volume of 2000 L/ha in apples to achieve a maximum rate of 800 g/ha. The spray drift assessment 



   

 

 

 

 

     

  

 

 

   

 

  

   

 

  

  

 

  

 

 

 

 

 

 

  

 

 

  

   

  

   

                                                      

 

          

Environmental assessment 19 

concluded that no buffer zones are required for the protection of natural aquatic areas, provided general 

spray drift restraints are followed. 

A runoff assessment according to APVMA’s method to refine estimates of pesticide runoff to waterways3 

considered the lowest RAC of 23 μg ac/L (invertebrates) and assumed a runoff event occurs three days after 

the last application. The tier one (screening level) assessment considers a worst-case scenario where the 

slope is fixed at 8%, which is considered protective of 95% of agricultural activities in Australia. The rainfall 

value is set at 8 mm, which results in the maximum receiving water concentration using the standard water 

body of 1 hectare and 15 cm initial depth when a clay-dominated soil profile is used; the catchment is 10 ha. 

Runoff risks were also determined to be acceptable provided the product is not applied when a runoff event 

can be expected within 24 hours after application (i.e., due to storms or irrigation). 

Bees and other non-target arthropods 

Polyoxin D zinc salt has low toxicity to bees by contact exposure (LD50 >22 μg ac/bee, Apis mellifera), and 

moderate toxicity by oral exposure (LD50 6.2 μg ac/bee, Apis mellifera). In a 10-day, chronic dietary toxicity 

study, no adverse effects of sublethal poisonings or behavioural abnormalities were observed in adult 

honeybees at the highest dose (NOEL 12 μg ac/bee/d). A screening level risk assessment assumed the 

worst-case scenario of a direct overspray of blooming plants that are frequented by bees in order to identify 

those substances and associated uses that do not pose a risk. Acceptable risks of polyoxin D zinc salt to 

bees could be concluded at the screening level; however, based on the moderate toxicity of polyoxin D zinc 

salt to bees by oral exposure, a protection statement is required on the label. 

Standard toxicity tests were not available for a representative WG formulation of polyoxin D zinc salt to 

beneficial (predatory and parasitic) arthropods. In non-standard tests, no adverse effects (including on 

moulting) were observed in several predatory arthropod species that were directly dipped in solutions 

containing 33 mg ac/L (ladybird beetle) or 445 mg ac/L (wolf spider, hoverfly, green lacewing). Other 

arthropod species (silkworm, two-spotted mite, brown plant hopper, and diamond moth) were similarly 

unaffected by dietary/contact exposure to foliage dipping in solutions containing 445 or 450 mg ac/L. Based 

on the available information showing no adverse effect under extreme exposure conditions, risks to other 

non-target arthropods are considered to be acceptable and no protection statements are required. 

Soil organisms 

Polyoxin D zinc salt has low toxicity to soil macro-organisms, such as earthworms (LC50 >197 mg ac/kg dry 

soil, Eisenia fetida). No long-term exposure studies of macro-organisms are available; however, it was noted 

that no adverse, sublethal effects were observed in the earthworm toxicity study after 14 days of observation 

(NOEC 197 mg ac/kg dry soil, Eisenia fetida). This NOEC value was selected as the key regulatory, chronic 

endpoint for soil macro-organisms. An oil-based suspension concentrate (OD) formulation of polyoxin D zinc 

salt did not affect soil processes such as nitrogen transformation, or carbon mineralisation at the highest soil 

concentration tested (NOEC 0.33 mg ac/kg dry soil). A screening level risk assessment assumed the worst-

case scenario of a direct overspray of soil, in order to identify those substances and associated uses that do 

3 See Appendix B, Attachments 1 and 2 of https://apvma.gov.au/node/46416 

https://apvma.gov.au/node/46416


   

 

 

 

  

 

 

 

 

 

  

  

20 Public Release Summary on polyoxin D zinc salt in the product Intervene WG Fungicide 

not pose a risk to soil organisms. Acceptable risks of polyoxin D zinc salt were concluded at the screening 

level. No protection statements are therefore required for soil organisms. 

Non-target terrestrial plants 

Data on the toxicity of a representative WG formulation of Polyoxin D zinc salt to non-target terrestrial plants 

were not available. Based on its natural occurrence, mode of action specific to inhibition of fungal chitin 

synthesis (which plants do not possess), no evidence of phytotoxicity or deleterious effects reported in crop 

safety data higher than the highest rate proposed on the label, and a history of safe use overseas, risks to 

non-target plants are considered to be low. No protection statements are therefore required for non-target 

terrestrial plants. 

Recommendations 

In considering the environmental safety of the proposed use of Intervene WG Fungicide, the APVMA had 

regard to the toxicity of the active constituent and its residues, including metabolites and degradation 

products, in relation to relevant organisms and ecosystems. Based on the outcome of the risk assessment, 

the registration of the product Intervene WG Fungicide is supported from an environmental safety 

perspective, provided the product is used according to the label directions. 
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Efficacy and safety assessment 

Intervene WG Fungicide contains a polyoxin D zinc salt active constituent that functions as a chitin synthesis 

inhibitor, limiting the production of chitin for fungal cell walls. It is proposed for use as part of a preventative 

disease management program as a contact fungicide which relies on thorough coverage of the target 

diseases on the target crop. 

Proposed product use pattern 

Intervene WG Fungicide is intended for the control of grey mould/botrytis rot and powdery mildew in berries 

and grapes; and alternaria leaf spot and fruit spot, and powdery mildew in apples. Applications of 

22 to 40 g/100 L may be made at 7 to 14 day intervals for up to 6 applications in apples, or up to 

4 applications in grapes. Applications in berries may be made at 7 to 10 day intervals for up to 4 applications. 

Efficacy 

The applicant presented results from thirty Australian replicated small-plot field trials in apples, berries and 

grapes between 2016 and 2020. The trials included applications at key growth stages (flowering and fruiting) 

prior to infection, following infection, as well as post-harvest applications in apples and berries. Disease 

pressure ranged in the trials from low to very high. 

Apples 

Intervene WG Fungicide or a representative polyoxin D zinc salt oil-based suspension concentrate (OD) 

formulation was tested at rates of 1.5-5 g ai/100 L in 10 trials in apples in Queensland, Victoria and Western 

Australia, representative of Australian apple growing regions. 

Up to 7 applications of a polyoxin D zinc salt formulation were applied from the beginning of leaf bud swelling 

to fruit ripe for picking and post-harvest. Disease incidence was assessed by the presence or absence 

(expressed as a percentage) and severity was assessed by the proportion of leaf, shoot or fruit surface 

affected. 

The polyoxin D zinc salt formulations at label rates of 2.5 to 4.5 g ai/100 L demonstrated statistically 

significant reductions of powdery mildew (Podosphaera leucotricha) incidence on leaves, shoots, and fruit 

compared to the untreated control (UTC) as well as equivalent or superior reductions when compared to the 

registered industry standards included in the trials. The polyoxin D zinc salt formulations effectively reduced 

powdery mildew. 

The polyoxin D zinc salt formulations at the 4.5 g ai/100 L rate demonstrated statistically significant 

reductions of alternaria leaf and fruit spot (Alternaria mali) incidence on leaves and fruit compared to the 

UTC as well as equivalent reductions when compared to the registered industry standards included in the 

trials. The polyoxin D zinc salt formulations effectively reduced alternaria leaf and fruit spot incidence when 

applied at the high label rate. 

One of the trials reported alternaria fruit spot damage was significantly reduced in Pink Lady apples treated 

with a polyoxin D zinc salt formulation at equivalent to label rate (4.5 g ai/100 L) when assessed after 



   

     

 

 

 

    

 

 

 

  

  

 

   

   

  

 

 

 

   

 

 

 

  

 

  

  

  

 

 

 

 

22 Public Release Summary on polyoxin D zinc salt in the product Intervene WG Fungicide 

25 days in cold storage (25 days post-harvest). The reduction in alternaria fruit spot damage was significant 

compared to the UTC and numerically superior to treatment with other registered industry standards. 

Berries 

Intervene WG Fungicide, or a representative polyoxin D zinc salt oil-based suspension concentrate (OD) 

formulation, was tested at rates of 1.5 to 9 g ai/100 L in 10 trials in berries in Queensland, Victoria, and 

Western Australia. The trials included applications in strawberries (7), raspberries (2) and blueberries (one), 

in field and protected cropping systems. 

Up to 6 applications of a polyoxin D zinc salt formulation were applied throughout all growth stages including 

post-harvest. Disease incidence was assessed by the presence or absence (expressed as a percentage) 

and the severity was assessed by the proportion of leaf, stem or fruit surface affected. 

The polyoxin D zinc salt formulations at label rates of 2.5 to 4.5 g ai/100 L demonstrated statistically 

significant reductions of grey mould (Botrytis cinerea) incidence on leaves and fruit compared to the UTC as 

well as equivalent or superior reductions when compared to the registered industry standards included in the 

trials. The polyoxin D zinc salt formulations effectively reduced grey mould. 

Two trials also assessed marketability and fruit quality of raspberries post-harvest after either 14 or 21 days 

in cool storage following treatment at ~1X label rate immediately prior to harvest. Treatment with the polyoxin 

D zinc salt formulations significantly reduced grey mould incidence and therefore, fruit quality was increased 

in the treated fruit equivalent to or better than registered industry standards. 

The polyoxin D zinc salt formulations at label rates of 2.5 to 4.5 g ai/100 L demonstrated statistically 

significant reductions of powdery mildew (Podosphaera aphanis) incidence on leaves and fruit compared to 

the UTC as well as equivalent or superior reductions when compared to the registered industry standards 

included in the trials. The polyoxin D zinc salt formulations effectively reduced powdery mildew. 

Grapes 

Intervene WG Fungicide, or a representative polyoxin D zinc salt oil-based suspension concentrate (OD) 

formulation, was tested at rates of 1.5 to 5 g ai/100 L in ten trials in wine grapes in Victoria and Western 

Australia. Up to 6 applications of a polyoxin D zinc salt formulation were applied from 80% caps off (EL25) to 

berries not quite ripe (EL37). Disease incidence was assessed by the presence or absence (expressed as a 

percentage) and severity was assessed by the proportion of leaf, shoot or fruit surface affected. 

The polyoxin D zinc salt formulations at label rates of 2.5 to 4.5 g ai/100 L demonstrated statistically 

significant reductions of grey mould (Botrytis cinerea) incidence on leaves, shoots and fruit compared to the 

UTC as well as equivalent or superior reductions when compared to the registered industry standards 

included in the trials. The polyoxin D zinc salt formulations effectively reduced grey mould. 

The polyoxin D zinc salt formulations at label rates of 2.5 to 4.5 g ai/100 L demonstrated statistically 

significant reductions of powdery mildew (Erysiphe necator) incidence on leaves, shoots and fruit compared 

to the UTC as well as equivalent or superior reductions when compared to the registered industry standards 

included in the trials. The polyoxin D zinc salt formulations effectively reduced powdery mildew. 
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Crop safety 

The polyoxin D zinc salt active constituent occurs naturally in soils and has a mode of action specific to 

inhibition of fungal chitin synthesis, which is not found in plants. Based on the mode of action, risks to target 

crop safety are considered unlikely. 

Detailed assessments of phytotoxicity and crop damage were made in field trials conducted in apples, 

berries and grapes, as well as protected cropping systems in berries. No symptoms of phytotoxicity or crop 

damage were observed in any of the trials, which included rates in excess of the maximum proposed label 

rate of 40 g/100 L for up to 8 consecutive applications, including application during sensitive growth stages 

such as flowering and fruiting. One trial reported a bunch marking residue in grapes treated with the polyoxin 

D zinc salt OD formulation, which was attributed to the formulation type and therefore not considered 

relevant to the registration of the proposed WG formulation. 

In addition, polyoxin D zinc salt formulations of Intervene WG Fungicide are registered overseas at 

application rates in excess of the proposed Australian label rates (22 to 40 g/100 L) in apples, berries and 

grapevines. The APVMA is not aware of any adverse experience reports associated with these uses. 

Further trial work relating to potential effects on vinification and organoleptic effects in wine is ongoing. The 

APVMA seeks comment from the Australian wine industry on the use of Intervene WG Fungicide containing 

113 g/kg polyoxin D zinc salt on Australian grape crops destined for vinification. 

Resistance management 

Polyoxin D zinc salt is a new peptidyl pyrimidine nucleoside active constituent belonging to the polyoxins 

mode of action. The fungicide resistance action committee (FRAC) has assigned polyoxin D zinc salt to 

FRAC Group 19. The primary mode of action of polyoxins is competitive inhibition of fungal chitin synthase 

enzymes resulting in inhibition of growth and cell membrane disruption. Polyoxin D zinc salt is a contact 

fungicide. 

The following resistance management statement is proposed for the product label: 

Intervene WG Fungicide is considered a moderate risk for resistance development. Avoid applying more 

than two consecutive applications, adopting alternation with other functional modes of action where ever 

possible. Avoid sequential application between seasons in deciduous crop production. Observe suggested 

restrictions for the number of applications in a specific crop. The number of Intervene WG Fungicide 

applications should not exceed 50% of the total fungicide applications within a growing season. Combining 

Intervene WG Fungicide with other modes of action that target the same pathogen can assist in minimising 

selection pressure on the fungicide group. Intervene WG Fungicide should be used preventatively, prior to 

onset of disease epidemics. Intervene® is subject to specific resistance management strategies. For best 

practise guidelines, refer to resistance management strategies for your relevant crop as published by 

CropLife Australia. 
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Recommendations 

Trial data support that Intervene WG Fungicide will provide acceptable control against grey mould/botrytis rot 

and powdery mildew in berries and grapes; and alternaria leaf spot and fruit spot, and powdery mildew in 

apples when used as a preventative treatment in rotation with other registered fungicides from different 

mode of action groups. Acceptable crop safety is expected when the product is used as directed. The 

directions for use are appropriate and consistent with fungicide use in commercial agriculture in Australia. 

There are no objections on efficacy or target crop safety grounds to the registration of the product Intervene 

WG Fungicide, containing 113 g/kg polyoxin D zinc salt. 



   

 

 
 

 
 

 
 

 
  

 

   

 

  
  

 

 

 

 

 

Labelling requirements 25 

Labelling requirements 

CAUTION 
KEEP OUT OF REACH OF CHILDREN 

READ SAFETY DIRECTIONS BEFORE OPENING OR USING 

ACTIVE CONSTITUENT: 
113 g/kg Polyoxin-D zinc salt 

GROUP 19 FUNGICIDE 

A wettable granule fungicide for the protection of apples, grapes and berries from 
infections by botrytis bunch rot / grey mould (Botrytis cinerea) and powdery 
mildew as per the Directions for Use. 
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DIRECTIONS FOR USE 

RESTRAINTS 

DO NOT apply by aircraft. 

DO NOT apply if heavy rains or storms are forecast within 24 hours. 

DO NOT irrigate to the point of water runoff from the treatment area for at least 24 hours 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. 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 three 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 not smaller than a MEDIUM spray droplet size category 

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

 spray is not directed above the target canopy 

 the outside of the sprayer is turned off when turning at the end of rows and when spraying the outer row on each side of the application 

site 

Intervene® is a contact fungicide with limited mobility. Field performance is reliant on the degree of coverage achieved during 

application. 

CROP DISEASES APPLICATION 
RATE 

CRITICAL COMMENTS 

Grapes 
including: 
Wine grapes 
Table grapes 
Dried fruit 

Grey Mould (Botrytis 
cinerea) 

40 g/100 L Production zones frequently experience botrytis expression. Target 
critical growth stages susceptible to botrytis infection. 
Apply Intervene® as part of a disease management program, prior to the onset 
of disease. Ensure effective coverage of all surfaces for maximum performance. 
Apply no more than 4 applications per season (refer to resistance management 
guidelines). Reapplication should be conducted on 10 - 14 day intervals. A 
retreatment interval of 7 days is recommended if rainfall occurs between 
treatment applications. 

22 g/100 L Production zones with low to moderate frequency of botrytis expression 
between seasons. Ideally suited to application around sporadic infection 
events -
Apply no more than 4 applications per season (refer to resistance management 
guidelines). Reapplication should be conducted on 10 - 14 day intervals. A 
retreatment interval of 7 days is recommended if rainfall occurs between 
treatment applications. 

Powdery Mildew 
(Erysiphe necator) 

40 g/100 L Production zones frequently experience powdery mildew expression. Use 
while severity of infection remains low. 
Intervene® should be applied as a protective treatment. Higher use rates are 
recommended when conditions favour high risk of disease infection. Apply up to 
4 applications per season (refer to resistance management guidelines). 
Reapplication should be conducted on 10 day intervals. A retreatment interval 
of 7 days is recommended if rainfall occurs between treatment applications. 

22 g/100L Production zones experience low to moderate frequency of powdery 
mildew expression. Use while severity of infection remains low. 
Intervene® should be applied as a protective treatment. Apply up to 4 
applications per season (refer to resistance management guidelines). 
Reapplication should be conducted on 10 day intervals. A retreatment interval 
of 7 days is recommended if rainfall occurs between treatment applications. 
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CROP DISEASES APPLICATION 
RATE 

CRITICAL COMMENTS 

Berries, Grey Mould 22 g or 40 g /100 Intervene® should be applied as a protective treatment for fruit, stems, foliage 
including: (Botrytis cinerea) L and flowers in line with climatic conditions that favour infection. 
Blackberries Adopt the high use rate for open field production during conditions that favour 
Blueberries Powdery mildew OR rapid disease escalation. 
Raspberries (Podosphaera Reapplication should be conducted on 7 - 10 day intervals where consecutive 
Strawberries aphanis) 220 g or treatments are being applied. A retreatment interval of 7 days is recommended 
(field and 400 g/ha if rainfall occurs between treatment applications. 
protected Intervene® can be applied up to 6 times through a growing season (refer to 
cropping resistance management guidelines). Intervene® can be applied up to the day of 
systems) harvest. 

Pre-harvest applications can assist with reducing disease expression during 
post-harvest storage. 

Apples Powdery mildew 
(Podosphaera 
leucotricha) 

22 g or 40 g/100 
L 

Intervene® should be applied as a protective treatment from flowering through 
until harvest. DO NOT use more than 800 g/ha of Intervene® per application. 
Higher use rates are recommended when conditions favour high risk of disease 
infection. 
Apply up to 6 applications per season (refer to resistance management 
guidelines). 
Reapplication should be conducted on 10 - 14 day intervals. A retreatment 
interval of 7 days is recommended if rainfall occurs between treatment 
applications. 

Alternaria leaf and 
fruit spot (Alternaria 
mali) 

40 g/100 L 

NOT TO BE USED FOR ANY PURPOSE, OR IN ANY MANNER, CONTRARY TO THIS LABEL UNLESS 

AUTHORISED UNDER APPROPRIATE LEGISLATION 

WITHHOLDING PERIOD: NOT REQUIRED WHEN USED AS DIRECTED. 

EXPORT OF TREATED PRODUCE 
Growers should note that maximum residue limits (MRLs) or import tolerances may not exist in all markets for crops treated with Intervene®. If you 
are growing crops for export, please check with Nufarm for the latest information on MRLs and import tolerances before using Intervene®. 

GENERAL INSTRUCTIONS 
Intervene® is a Group 19 fungicide that functions as a chitin synthesis inhibitor, limiting the production of chitin for fungal cell walls. The inhibitory 
nature of this active constituent creates a need for a variable dose range to match with disease infection load and risk of disease epidemics for 
different production zones. Select the use rate to match disease risk and infection load based on previous history. Always use as part of protectant 
program for disease management and select the relevant use rate needed for the growing environment. Intervene® has limited plant mobility and 
thus relies on sufficient coverage for maximum disease protection. 

MIXING 
Intervene® is a water dispersible granule that mixes readily with water. Three quarter fill the vat with water and initiate the agitation system, then 
pour in a measured volume of Intervene®. Ensure that Intervene® is thoroughly mixed before adding other compatible spray materials. Always 
consult the correct mixing order for formulations being combined within a single vat. If using an adjuvant as required by a tank-mix partner, ensure 
the registered rate is added to the vat on completion of tank fill. Allow adequate time for the adjuvant to distribute through the vat under agitation 
prior to initiating field sprays. 

APPLICATION 
Intervene® is a contact fungicide with limited mobility. Field performance is reliant on the degree of coverage achieved during application. 
Consideration should be given to the required dilute water volume based on canopy structure and growth stage. Always calculate the dilute water 
volume for the canopy structure being treated prior to consideration of concentration factors. Calibrate spray units regularly to ensure correct output 
is being achieved and ensure sprayers are set to effectively target the intended crop zone for maximum coverage. Spray volume requirements, 
sprayer set up and sprayer operation is likely to change with crop development through the growing season. 

DILUTE SPRAYING 
Use a sprayer designed to apply high volumes of water up to the point of run-off and matched to the crop being sprayed. Set up and operate the 
sprayer to achieve even coverage throughout the crop canopy. Apply sufficient water to cover the crop up to the point of run-off. Avoid excessive run-
off. The required water volume may be determined by applying different test volumes, using different settings on the sprayer, from industry guidelines 
or expert advice. Add the amount of product specified in the Directions for Use table. The required dilute spray volume will change, and the sprayer 
set up and operation may also need to be changed, as the crop grows. 

CONCENTRATE SPRAYING 
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Use a sprayer designed and set up for concentrate spraying (i.e. a sprayer which applies water volumes less than those required to reach the point 
of run-off) and matched to the crop being sprayed. Set up and operate the sprayer to achieve even coverage throughout the crop canopy using a 
minimum water volume of 400 L. Determine the appropriate dilute spray volume (See Dilute Spraying above) for the crop canopy. This is 
needed to calculate the concentrate mixing rate. DO NOT use at greater than 3X concentration factors. 
The mixing rate for concentrate can then be calculated in the following way: 
EXAMPLE ONLY 
1. Dilute spray volume as determined above: for example 1000 L/ha 
2. Your chosen concentrate spray volume: for example 500 L/ha 
3. The concentration factor in this example is: 2X (i.e. 1000 L ÷ 500 L = 2) 
4. Intervene® use rate of 40 g /100 L is selected. Product is used in 500L/ha water with a concentration factor of 2. 
Vat requirement would be 2 x 40 per 100L or 80 g/100 L of concentrate spray. 
Use of concentrate spraying should deliver the same dose rate per ha as dilute applications. 

GRAPES 
Intervene® provides control of both powdery mildew and botrytis populations in grapevines. 
Powdery mildew 
Intervene® should be used preventatively during periods where environmental conditions and canopy growth stages are conducive to epidemic 
development. Consider historic disease levels when selecting the use rate. The upper use rates of Intervene® are recommended for sites that 
frequently experience powdery mildew epidemics or where disease levels from the previous season were high. 
Grey mould (Botrytis) 
Intervene® should be used preventatively during periods where environmental conditions are conducive to epidemic development. The upper use 
rate of Intervene® is recommended for sites that frequently experience botrytis epidemics or where disease levels from the previous season were 
high. Intervene® is suitable for use at many key growth stage timings. 
Intervene® is not mobile within the canopy so coverage is critical. Apply sufficient water to wet all surfaces up to the point of run-off. Air-blast 
sprayers are recommended for application to vines with very dense foliage. 
Export Wine 
Consult with Nufarm or the Australian Wine Research Institute regarding acceptable application windows for Intervene® on fruit intended for export 
wine production. 

BERRIES 
Intervene® provides control of powdery mildew on fruit, stems and foliage, and botrytis on fruit in berry crops. Intervene® should be used 
preventatively during periods where environmental conditions and canopy growth are conducive to epidemic development. 
Intervene® is not mobile within the canopy so coverage is critical. Apply sufficient water to wet all surfaces up to the point of run-off. 

APPLES 
Intervene® provides control of powdery mildew and alternaria fruit/leafspot in apples. Intervene® should be used preventatively during periods 
where environmental conditions and canopy growth stages are conducive to epidemic development. Intervene® is safe for use for use through 
flowering and throughout fruit development. The upper use rates of Intervene® are recommended for sites that frequently experience powdery 
mildew or alternaria epidemics or where disease levels from the previous season were high. 

INTEGRATED PEST MANAGEMENT 
Intervene® is safe for use within integrated pest management programs. Intervene® shows no impact on yeast species, allowing it to be used 
safely within integrated disease management strategies with Botector® (Aureobasidium pullulans). 

FUNGICIDE RESISTANCE MANAGEMENT 

GROUP 19 FUNGICIDE 

Intervene® WG Fungicide contains a Group 19 Fungicide which is considered a moderate risk for resistance development. Avoid applying more 
than two consecutive applications of Intervene®, adopting alternation with other functional modes of action where ever possible. Avoid sequential 
application between seasons in deciduous crop production. Observe suggested restrictions for the number of applications in a specific crop. The 
number of Intervene® applications should not exceed 50% of the total fungicide applications within a growing season. Combining Intervene® with 
other modes of action that target the same pathogen can assist in minimising selection pressure on the fungicide group.  Intervene® should be 
used preventatively, prior to onset of disease epidemics. 
Intervene® is subject to specific resistance management strategies. For best practise guidelines, refer to resistance management strategies for 
your relevant crop as published by CropLife Australia. 

COMPATIBILITY 
Intervene® is compatible with a variety of commercial fungicides and insecticides. Contact your local Nufarm representative for a detailed account 
of compatible tank mixture partners. 

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

PROTECTION OF WILDLIFE, FISH, CRUSTACEANS AND ENVIRONMENT 
Very toxic to aquatic life. DO NOT contaminate streams, rivers or waterways with the chemical or used containers. 
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PROTECTION OF HONEY BEES AND OTHER INSECT POLLINATORS 
Moderately toxic to bees. However, the use of this product as directed is not expected to have adverse effects on bees. 

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

SAFETY DIRECTIONS 
Will irritate the eyes. Avoid contact with eyes. When opening the container, mixing and loading and preparing spray, wear cotton overalls buttoned 
to the neck and wrist (or equivalent clothing) and face shield or goggles.  If product in eyes, wash it out immediately with water. Wash hands after 
use. After each day’s use, wash face shield or goggles and contaminated clothing. 

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

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

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

CONDITIONS OF SALE 
“Any provisions or rights under the Competition and Consumer Act 2010 or relevant state legislation which cannot be excluded by those statutes or 
by law are not intended to be excluded by these conditions of sale. Subject to the foregoing, all warranties, conditions, rights and remedies, 
expressed or implied under common law, statute or otherwise, in relation to the sale, supply, use or application of this product, are excluded. 
Nufarm Australia Limited and/or its affiliates (“Nufarm”) shall not accept any liability whatsoever (including consequential loss), or howsoever arising 
(including negligence) for any damage, injury or death connected with the sale, supply, use or application of this product except for liability which 
cannot be excluded by statute. 

Registered by: 103-105 Pipe Road 
Laverton North Victoria 3026 

Tel: (03) 9282 1000 
nufarm.com.au 

KAKEN PHARMACEUTICAL CO., LTD. 
2-28-8 Honkomagome, 

Bunkyo-ku, Tokyo, 113-8650, Japan 
Tel: +81-3-5977-5034 

kaken.co.jp 

Distributed by: 

Nufarm Australia Limited 

http://www.nufarm.com.au/
https://kaken.co.jp


   

 

 Shortened term   Full term  

ac   active constituent  

ADI      Acceptable Daily Intake (for humans)  

ai   active ingredient  

ARfD    Acute Reference Dose  

BBCH          Biologische Bundesanstalt, Bundessortenamt and Chemical Industry (German scale used  

        to identify the phenological development stages of a plant)  

bw  Bodyweight  

d  Day  

DAT    Days After Treatment  

DT50          Time taken for 50% of the concentration to dissipate  

EbC50              concentration at which the biomass of 50% of the test population is impacted  

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

EEC    Estimated Environmental Concentration  

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

EI   Export Interval  

EL       EL growth stage guide for grapevines  

g  Gram  

GAP    Good Agricultural Practice  

GLP    Good Laboratory Practice  

ha  Hectare  

Hct  Heamatocrit  

Hb  Haemoglobin  

HPLC          High Pressure Liquid Chromatography or High Performance Liquid Chromatography  

IPM    Integrated Pest Management  

iv  Intravenous  

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

 in vivo          inside the living body of a plant or animal  

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  

NOEC/NOEL      No Observable Effect Concentration Level  

NOAEL      No Observed Adverse Effect Level  

OC   Organic Carbon  

OD    Oil-based suspension concentrate  

OM    Organic Matter  

po  Oral  

ppb    parts per billion  

PPE    Personal Protective Equipment  

ppm    parts per million  

Q-value  Quotient-value  

s  Second  

sc  Subcutaneous  

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

TGAC     Technical grade active constituent  

µg  Microgram  

WG    Water Dispersible Granule  

WHP   Withholding Period  
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Term  Description  

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

product  

Acute        Having rapid onset and of short duration  

Carcinogenicity      The ability to cause cancer  

Chronic    Of long duration  

 Codex MRL        Internationally published standard maximum residue limit  

Desorption          Removal of a material from or through a surface  

Efficacy      Production of the desired effect  

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

Genotoxicity       The ability to damage genetic material  

Hydrophobic   Repels water  

Leaching          Removal of a compound by use of a solvent  

Metabolism        The chemical processes that maintain living organisms  

Photodegradation          Breakdown of chemicals due to the action of light  

Photolysis          Breakdown of chemicals due to the action of light  

Subcutaneous    Under the skin  

Toxicokinetics           The study of the movement of toxins through the body  

Toxicology          The study of the nature and effects of poisons  
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