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Foreword
Australian industrial hemp (Cannabis sativa) is largely grown for seed (cereals, baking, health bars),
seed for oil and fibre (textiles, paper, rope, fuel), and herd for building products. Seed production
accounts for 95% of all hemp crops. In 2020, there were about 2,000 ha of hemp crops in Australia,
yielding 2,000 t per annum for grain and 100 t for fibre. As this is an emerging crop, the time is ripe to
identify crop protection options that could have a significant impact on the Australian industry and
support growth potential.
The development of an Industrial Hemp Pesticide Review and Evaluation Program (PREP) is a vital
step to prioritise alternative or new fungicide, insecticide and herbicide options for the industry to
trial. Where possible, any new pesticides identified will have the benefit of:
•
•
•
•

integrated pest management (IPM) compatibility
improved scope for resistance management
sound biological profile
residue and trade acceptance domestically.

This Industrial Hemp PREP is the result of wide-ranging research and engagement across the
Australian industrial hemp industry, and pulls together the prioritisation of potential current and future
pesticide requirements to protect hemp crops from diseases, insects and weeds.
This Industrial Hemp PREP has been produced as part of AgriFutures Australia’s Emerging Industries
Program, which focuses on new and emerging industries with high growth potential. Emerging animal
and plant industries play an important part in the Australian agricultural landscape. They contribute to
the national economy and are key to meeting changing global food and fibre demands.
Most of AgriFutures Australia’s publications are available for viewing, free download, or purchase
online at www.agrifutures.com.au.

Michael Beer
General Manager, Business Development
AgriFutures Australia
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Executive summary
A Pesticide Evaluation and Review Program (PREP): i) assesses the importance of the disease, insects
and weeds (plant pests) that can affect a horticultural industry; ii) evaluates the availability and
effectiveness of fungicides, insecticides and herbicides (pesticides) to control the plant pests; and iii)
determines any ‘gaps’ in the pest control strategy and identifies suitable new or alternative pesticides
to address the ‘gaps.’
Wherever possible, the selection of any new and/or alternative pesticide will have the benefit of:
•
•
•
•

integrated pest management (IPM) compatibility
improved scope for resistance management
sound biological profile
residue and trade acceptance domestically and for export.

On 26 November 2021, a hemp PREP workshop was conducted online with eight growers,
consultants and industry representatives who had been identified as having knowledge of pesticides in
hemp. The workshop was coordinated by Dr Olivia Reynolds, Senior Manager, Emerging Industries,
AgriFutures Australia.
The outcomes of this review will provide the hemp industry with sound pesticide options that the
industry can pursue for registration with the manufacturer, or minor-use permits with the Australian
Pesticide and Veterinary Medicines Authority (APVMA).
The table below lists diseases identified as a high priority with possible alternative/new fungicide
options (ranked from most preferred to least preferred).
Disease
(common name)
Olive leaf spot

Seedling diseases

Yellow leaf spot

Disease
(scientific name)
Cercospora cannabis and
Pseudocercospora
cannabina

Fungicide option (ranked)
(action)
1. Azoxystrobin + cyproconazole (Amistar Xtra):
o New use
o Crop safety and residue data required
o Efficacy data required against target diseases
o Permit possible with all data available
2. Potassium bicarbonate (Ecocarb):
o New use
o Crop safety and residue data not required
o Efficacy data required against target diseases
o Permit possible with efficacy data available to be
added to the current permit for Ecocarb – PER85055
3. Difenoconazole (Digger):
o New use
o Crop safety and residue data required
o Efficacy data required against target diseases
o Permit possible with all data available
Phytophthora spp.,
1. Fludioxonil + metalaxyl-m + azoxystrobin + sedaxane
Pythium spp., Rhizoctonia
(Vibrance CST Fungicide Seed Treatment) or
Difenoconazole + metalaxyl-m + sedaxane (Vibrance
spp.
Fungicide Seed Treatment):
o New use
o Crop safety, efficacy and residue data required
o Syngenta to register use when all data available
Septoria lycopersici and
1. Potassium bicarbonate (Ecocarb):
Septoria cannabina
o New use
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Viruses

None identified

o Crop safety and residue data not required
o Efficacy data required against target diseases
o Permit possible with efficacy data available to be
added to the current permit for Ecocarb – PER85055
2. Difenoconazole (Digger):
o New use
o Crop safety and residue data required
o Efficacy data required against target diseases
o Permit possible with all data available
No pesticide control options are available.

The hemp industry has a permit for fungicides that are not currently used. The industry needs to
determine whether these fungicides are required before the permit is renewed.
The table below lists insect pests identified as a high priority with possible alternative/new insecticide
options (ranked from most preferred to least preferred).
Insect

Insect

Insecticide option

(common name)

(scientific name)

(action)

Bollworm and
budworm

1. Spinetoram (Success Neo):

Helicoverpa spp.

o
o
o
o
o

2.

o
o
o
o
o

3.

o
o
o
o
o

4.

Ground bug

o
o
o
o
o
1.
o
o
o
o
o
2.
o

Oxycarenus spp.

ix

New use
Crop safety and residue data required
Efficacy data not required
Corteva may have overseas data
Permit possible with all data available
Spinosad (Entrust):
New use
Crop safety and residue data required
Efficacy data not required
Corteva may have overseas data
Permit possible with all data available
Emamectin (Proclaim):
New use
Crop safety and residue data required
Efficacy data not required
Syngenta may have overseas data
Permit possible with all data available
Methoxyfenozide (Prodigy):
New use
Crop safety and residue data required
Efficacy data not required
Corteva may have overseas data
Permit possible with all data available
Cyantraniliprole (Benevia):
New use
Crop safety and residue data required
Efficacy data required against the target pest
Corteva may have overseas data
Permit possible with all data available
Sulfoxaflor (Transform)
New use

o Crop safety and residue data required
o Efficacy data required against the target pest
o Corteva may have overseas data
o Permit possible with all data available
3. Alpha-cypermethrin (Astound):
o Available via PER87802
o Efficacy data required against the target pest
o Crop safety and residue data not required
o Possible to add to current permit with all data
available
The hemp industry has highlighted that ground bugs are a major concern. Insecticide options are
available, but the industry needs to determine pest threshold levels and the suitability of the
insecticide options proposed before any permits are pursued.
The table below lists weed situations identified as a high priority with possible new and alternative
herbicide options, based on Australian and USA information.
Weed situations

Herbicide option
(action)

Pre-emergent

Early post-emergent

Sharpen (saflufenacil)
o New use
o Crop safety and residue data required; efficacy data not required
o BASF may have overseas data
o Permit possible with all data available
Sempra (halosulfuron-methyl)
o New use
o Crop safety and residue data required; efficacy data not required
o Nufarm may have overseas data
o Permit possible with all data available
Lontrel (clopyralid – salts are different to USA product used)
o New use
o Crop safety and residue data required; efficacy data not required
o Corteva may have overseas data
o Permit possible with all data available
Roundup (glyphosate) and Basta (glufosinate)
o New use applied via shielded sprayer
o Crop safety, efficacy and residue data not required
o Permit possible with proposed use pattern and no additional data
Lontrel (clopyralid)
o New use
o Crop safety and residue data required; efficacy data not required
o Corteva may have overseas data
o Permit possible with all data available
Sempra (halosulfuron-methyl)
o New use
o Crop safety and residue data required; efficacy data not required
o Nufarm may have overseas data
o Permit possible with all data available

x

NOTE: Priorities have been allocated to the early post-emergent herbicides based on the USA trials
for crop safety. Crop safety needs to be determined for each product on Australian varieties before
proceeding with more trial work.
The hemp industry needs to undertake herbicide screen trials in all the key production areas to
determine which herbicides are best suited to Australian varieties and how the products need to be
used.

xi

Introduction
In this document, hemp or industrial hemp refers to Cannabis sativa, a fast-growing herbaceous plant.
These varieties have a low concentration of tetrahydrocannabinol (THC) in leaves and flowering
heads, and are generally considered harmless.
Australian hemp growers need a licence from the relevant state government for cultivation.
Australian hemp is grown for seed (cereals, baking, health bars), seed for oil and fibre (textiles, paper,
rope, fuel) and herd for building products. Seed production accounts for 95% of all hemp crops.
The Australian hemp industry is a new, innovative and resourceful agricultural industry with a
growing consumer demand for their product.
In 2020, about 100 growers were growing >2,000 ha of hemp. There are several large producers
(~100+ ha), but the majority are small-medium plantings (5-20 ha).
The main growing areas are Tasmania (TAS), Victoria (VIC), south-west Western Australia (WA),
north-west New South Wales (NSW), coastal Queensland (QLD), and South Australia (SA).
Ultimately, industrial hemp can be grown anywhere in Australia that can grow grain under irrigation,
and then breeding will lead to cropping between 15 and 45 °S latitude.
Current production is 2,000 t/year for grain and 100 t/year for fibre. Grain production is expected to
rise to 4,000 t/year by 2030. It is anticipated that there will be a significant investment in the fibre
industry in the next few years that will lead to a massive increase in fibre production.
Australian hemp food is currently not competitive with Canadian or Asian hemp food, and is sold for
a premium in Australia as a superior quality product. Before there can be any serious export market
development, the Australian production systems need to become much more efficient, which includes
improvements in yields.
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The Australian hemp industry
Pesticides
Many smaller agricultural crops in Australia can suffer from limited access to crop protection
products (pesticides). Agchem manufacturers do not prioritise registering their products in these
smaller markets due to the limited returns.
Growers can encounter situations where severe losses from diseases, insects and/or weeds may occur,
if they do nothing to protect their crop, or be forced to use an unregistered product.
All industries are aware of the possible consequences that can occur from the use of unregistered or
non-permitted pesticides. These can include:
•
•
•
•
•
•
•
•

harm to consumers
costly pesticide failures
produce with unauthorised pesticide residues
rejection of produce from local markets
temporary exclusion from market access
rejection of produce from export markets
jeopardising of export trading arrangements
fines and penalties.

Pesticides (more broadly used here to include fungicides, insecticides and herbicides) have only
recently become an important tool in the production of hemp, as growers work to maximise
production. Fungicides and insecticides are used as a necessary tool to control plant pests, which can
proliferate in ideal growing conditions. Herbicides are used pre-plant and in-crop to minimise weed
competition. Compared to other agricultural industries, hemp has relatively few plant pest issues.
This project aims to determine the current and future pesticide requirements to protect hemp crops
from diseases, insects and weeds.
The results and recommendations provide the hemp industry with a clear picture of gaps in the
existing pest control options and note the potential to address gaps with effective pesticides.
Where possible, any new pesticides identified will have the benefit of:
•
•
•
•

integrated pest management (IPM) compatibility
improved scope for resistance management
sound biological profile
residue and trade acceptance domestically.

This report is not a comprehensive assessment of all pests and control methods of hemp but attempts
to prioritise the major problems.

Minor-use permits and registration
APVMA classifies hemp as a minor crop. Therefore, access to minor-use permits can be relatively
straightforward. Possible permit justifications for the hemp industry are:
•
•
•
•

no pesticides registered/permitted for target pest
new disease, insect or weed detected in hemp crops
current pesticides no longer work (e.g. resistance)
current pesticides limiting trade
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•
•

existing products pose a hazard to on-farm operators, beneficial organisms or the farm
environment as a whole
loss of pesticides due to removal from the market.

With each of these options, a sound and scientific argument is required to justify new pesticides.
Another option for the hemp industry is to work with agricultural chemical manufacturers to register
new pesticides or uses in hemp.

Methods
A hemp PREP review was conducted on 26 November 2021 via Zoom online meeting facilities. The
meeting included consultants, producers and leading growers. Pre-reading and a request for input was
sent to the group prior. Participants were:
•
•

given a comprehensive list of the plant pests of hemp as found on pesticide labels and asked
to rank them into high, moderate and low priorities
then asked to list the main pesticides and/or other control agents used for each pest.

Mostly pesticide trade names were used. The list provided was certainly not comprehensive but a
starting point for further assessment. Pesticides that are under review by the AVPMA and/or
international agencies were highlighted.
Subsequently, information was collated onto Excel spreadsheets for diseases/fungicides,
insects/insecticides, and weeds/herbicides. The information was then circulated to participants for
further comments and to ensure the accuracy of the information. An assessment was conducted for
each disease, insect and weed of hemp that required new or additional control options.
Each alternative pesticide was assessed for:
•
•
•
•

IPM compatibility
improved scope for resistance management
sound biological profile
residue and trade acceptance domestically and for export.

Final selections of proposed new pesticides for the hemp industry to pursue were listed.

Purpose of PREP
•
•
•
•
•
•
•

List the available pesticides and the industry’s use
List the diseases, insects or weeds that the available pesticides can control
Rank the importance of the diseases, insects or weeds that the available pesticides can control
Identify any issues with the use of the available pesticides
List and rank any other diseases, insects or weeds for which there is no pesticide available
Highlight the pesticides at risk from current/future regulations
Provide pesticides options that are alternatives to the available pesticides.
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Findings: Diseases of hemp
The major recorded diseases of hemp:
Common name

Scientific name

HIGH PRIORITY
Olive leaf spot

Cercospora cannabis and Pseudocercospora cannabina

Seedling diseases
Yellow leaf spot

Phytophthora spp., Pythium spp., Rhizoctonia spp.
Septoria lycopersici and S. cannabina

Virus

various

MODERATE PRIORITY
Grey mould
Damping-off and root rot

Botrytis cinerea
Pythium spp. and Fusarium spp.

LOW or NIL PRIORITY
Powdery mildew

Golovinomyces spadiceus

Sclerotinia rot

Sclerotinia spp.

The full reporting of diseases in hemp can be found in the Appendices.

High-priority disease
Olive leaf spot (Cercospora cannabis and Pseudocercospora
cannabina)

Cercospora cannabis produces circular to elliptical spots, grey in
the centre with dark brown-black margins. Conidia are produced
in the grey centres.
Pseudocercospora cannabina can cause complete defoliation
(Figure 1).

Figure 1: Olive leaf spot

Olive leaf spot is considered:
o a major problem depending on the season
o observed in WA, NT and QLD
o difficult to quantify the damage and losses of seed yield
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o

to display symptoms that can resemble nutrient deficiency

No fungicides are registered for the control of Olive leaf spot in hemp.
No fungicides are permitted for the control of Olive leaf spot in hemp.
Fungicides that are not registered in hemp for Olive leaf spot control (Cercospora spp. and
Pseudocercospora spp.) but could possibly be researched include:
o

Azoxystrobin + cyproconazole (Amistar Xtra®™), Group 11+3 protectant/curative
fungicide:
 Registered Cercospora spp. control in peanuts and pulse crops
 No registration for Pseudocercospora control
 Maximum of two applications per season allowed
 14-day withholding period for peanuts and eight weeks for pulses
 Two modes of action provide good control
 Recommendations:
o Trials required to investigate efficacy against Cercospora spp. and
Pseudocercospora spp. and crop safety in hemp. Residue trials will also be required.
o Pursue, if crop safety, efficacy and residue data are acceptable.

o

Difenoconazole (Digger or Score®™), Group 3 protectant/curative fungicide:
 Registered for Cercospora spp. control in various vegetable crops and Pseudocercospora
spp. in macadamia
 Permit for Cercospora spp. and Pseudocercospora spp. control in persimmons and certain
vegetables
 Maximum of two applications per season allowed
 Seven day withholding period for vegetables and nil for macadamia
 One mode of action could provide resistance issues
 Recommendations:
o Trials required to investigate efficacy against Cercospora spp. and
Pseudocercospora spp. and crop safety in hemp. Residue trials will also be required.
o Pursue, if crop safety, efficacy and residue data are acceptable.

o

Potassium bicarbonate (Ecocarb®™), Group M2 protectant fungicide:
 Organic fungicide
 Registered in Australia for powdery mildew and rust control in various crops. Permits in
Australia for Botrytis and powdery mildew control in various crops.
 No registration for Cercospora spp. and Pseudocercospora spp. control in Australia.
 Harmless to most beneficial insects.
 Overseas hemp MRL (mg/kg), exempt.
 Milstop® (potassium bicarbonate) is registered for Cercospora leaf spot control in hemp in
the USA.
 Already available for hemp in Australia via PER85055.
 Recommendations:
o Trials required to investigate efficacy against Cercospora spp. and
Pseudocercospora spp. in hemp. Residue trials will not be required.
o Pursue, if efficacy data is acceptable to add to the current permit.
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Seedling diseases (Phytophthora spp., Pythium spp., Rhizoctonia spp.)
Soil-borne microorganisms Pythium dissotocum, P.
myriotylum, Phytophthora spp., Rhizoctonia solani,
Fusarium oxysporum, F. solani and other Fusarium
spp. (Figure 2) can survive on plant debris in the soil
as durable spores, and have a broad host range.
Aboveground portions of affected plants wilt,
especially during the flowering stage, and may die;
stunting may occur. Foliage can take on a yellowish
colouration and stems can turn brown, including the
inner pith tissues. Flower buds can be infected and
take on a brown, rotten appearance. In the early
stages of the disease, roots appear discoloured. As the
disease progresses, lateral roots are absent or decayed
and crown tissues may be rotted and appear brown.
Figure 2: Seedling disease

Seedling diseases are considered:
• a moderate-low problem
• likely to become a problem in the future as planting densities increase.
Industry stakeholders have commented on the importance of seedling diseases:
• could potentially be elevated to high priority; easily treated with an effective seed treatment
• need to accurately identify the disease and damage.
There are no fungicides registered for control of seedling diseases rot in hemp.
There are no fungicides permitted for control of seedling diseases rot in hemp.
Fungicide seed treatments that are not registered in hemp for damping-off control but could possibly
be alternatives (from different chemical groups) include:
•

Fludioxonil + metalaxyl-m + azoxystrobin + sedaxane (Vibrance CST Fungicide Seed
Treatment®™), Group 4+7+11+12 protectant seed treatment fungicide:
 Registered in Australia for Pythium spp. and Rhizoctonia spp. control in cotton
 Harmless to most beneficial insects
 Recommendations:
o Trials are required to investigate efficacy against seedling diseases in hemp.
Residue trials will not be required.
o Pursue, if crop safety and efficacy data are acceptable

•

Difenoconazole + metalaxyl-m + sedaxane (Vibrance Fungicide Seed Treatment®™), Group
3+4+7protectant seed treatment fungicide:
 Registered in Australia for Fusarium, Pythium spp. and Rhizoctonia spp. control
in cereals
 Harmless to most beneficial insects
 Recommendations:
o Trials are required to investigate efficacy against seedling diseases in hemp.
Residue trials will not be required.
o Pursue, if crop safety and efficacy data are acceptable
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In 2021, AgriFutures was successful in obtaining a Department of Agriculture, Water and the
Environment grant for crop safety and efficacy trials with Syngenta Vibrance products, Vibrance CST
Fungicide Seed Treatment, and Vibrance Fungicide Seed Treatment to determine which is the most
efficacious against the target seedling diseases and safest for the seedling hemp plants. The use will be
registered by Syngenta once all the data is available. Registration is expected 2024-25.
 Recommendation – no action required, trial work to begin in 2022.

Yellow leaf spot (Septoria lycopersici and Septoria cannabina)
Septoria spp. causes the disease commonly known
as Septoria leaf spot or yellow leaf spot in hemp (Figure 3).
Early symptoms of infection are concentric white lesions on the
vegetative leaves of cannabis plants, followed by chlorosis and
necrosis of the leaf until it is ultimately overcome by disease and
all living cells are then killed.

Figure 3: Yellow leaf spot

Yellow leaf spot is considered:
o a major problem depending on the season
o observed in WA, NT and QLD
o difficult to quantify the damage and losses of seed yield
o to display symptoms that can resemble nutrient deficiency.
No fungicides are registered for the control of Yellow leaf spot in hemp.
No fungicides are permitted for the control of Yellow leaf spot in hemp.
Fungicides that are not registered in hemp for Yellow leaf spot control (Septoria spp.) but could
possibly be researched include:
o

Difenoconazole (Digger ®™), Group 3 protectant/curative fungicide:
 Registered for Septoria spp. control in various vegetable crops
 Permit for Septoria spp. control in certain vegetables
 A maximum of 4 applications per season is allowed
 Seven day withholding period for vegetables
 One mode of action could provide resistance issues
 Recommendations:
o Trials required to investigate efficacy against Septoria spp. and crop safety in hemp.
Residue trials will also be required.
o Pursue, if crop safety, efficacy and residue data are acceptable.

o

Potassium bicarbonate (Ecocarb®™), Group M2 protectant fungicide:
 Organic fungicide
 Registered in Australia for powdery mildew and rust control in various crops. Permits in
Australia for Botrytis and powdery mildew control in various crops
 No registration for Septoria spp. control in Australia
 Harmless to most beneficial insects
 Overseas hemp MRL (mg/kg) – exempt
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Milstop® (potassium bicarbonate) is registered for Septoria leaf spot control in hemp in
the USA
Already available for hemp in Australia via PER85055
Recommendations:
o Trials are required to investigate efficacy against Septoria spp. in hemp. Residue
trials will not be required.
o Pursue, if efficacy data is acceptable to add to the current permit.

Viruses
No information has been discerned regarding the viruses of concern to the Australian hemp industry.
Viruses are considered:
o very high priority
o to be a contaminant on imported seeds from China, New Zealand and Canada.
There are no biosecurity restrictions/protocols on hemp seed quality/status. The industry requires a
pre-emptive strategy to avoid significant losses. Imported seed is treated with carboxin, thiram,
captan, imazalil, triadimenol and/or flutriafol, but none have any control on viruses.
Industry stakeholders have commented on the importance of viruses:
o Ecofibre comment – any introduction of viruses to Australia through seed imports could be
devastating to the hemp industry.
o Consultant comments – viruses are a disease to be on the watch. Seed certification via
export inspectors in the country of origin is a way the pasture seed industry manages this.
An example is verticillium wilt in lucerne. Mandatory seed testing of imported seed lines
may be an option to manage this risk. Shortage of planting seed is a major factor holding
back the industry expansion. Seed is required from overseas at least for the short/medium
term to meet demand.
o Consultant comments – strongly encourage a program of virus testing on all imported hemp
seed, or alternative provision of virus status on phytosanitary certificates. For domestically
grown seed, a certification process should also be adopted (confirmation of the germination
%, seedling vigour, virus and disease status). Seed quality is a major problem in the
Australian hemp industry and likely to get much worse in the near term.
From internet information, the following is a list of possible hemp viruses:
Viral diseases
Alfalfa mosaic virus (AMV)

genus Alfamovirus

Arabis mosaic virus (ArMV)

genus Nepovirus

Cucumber mosaic virus (CMV)

genus Cucumovirus

Hemp mosaic virus

genus Tobamovirus

Hemp streak virus

genus Ilavirus

There are no pesticidal options for the control of viruses in hemp. Seed testing to manage seed-borne
viruses is the easiest way to ensure seed is virus-free.
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Moderate priority disease
Grey mould (Botrytis cinerea)
Grey mould (Figure 4) can cause brown, water-soaked lesions on
all portions of the plant, including stems, leaves, and flowers.
Leaves and flower lesions eventually become necrotic and
produce a mass of grey spores.
When stems/branches are infected, lesions may girdle the stem
and cause limb or stalk breakage. Within stem tissues, black
sclerotia may develop.
Similarly to leaf and flower infections, necrotic tissues may be
covered with a mat of grey spores.
Botrytis cinerea may also cause damping-off of small seedlings or
cuttings in the greenhouse when conditions are cool and wet.
Plants may girdle at the soil line and roots become necrotic and
water-soaked.
Figure 4: Grey mould

Grey mould is considered:
o a moderate-low problem
o a moderate to high problem in glasshouse situations
o a problem in the future as planting densities increase to increase yield
o a likelihood with flood irrigation in TAS and NSW.
There are no fungicides registered for control of Botrytis rot in hemp.
Fungicides listed for control of Botrytis rot in hemp via permits are:
o Boscalid (Filan®™ - PER85055), Group 7 protectant/curative fungicide:
 Expires 22 Nov 22
 Industry reports that not used at this time
 Will also control other diseases
 Minimal impact on most beneficial insects.
o

Mancozeb (Dithane®™ - PER85055), Group M3 protectant fungicide:
 Expires 22 Nov 22
 Industry reports that not used at this time
 Will also control other diseases
 Significant impact on many beneficial insects
 Mancozeb and all dithiocarbamates are nominated for review by APVMA in 2022. In
Canada, most uses deleted. In European Union (EU), all uses cancelled. In USA, under
review. Codex: to be reviewed in 2022.

o

Potassium bicarbonate (Ecocarb®™ - PER85055 ), Group M2 protectant fungicide:
 Organic fungicide
 Expires 22 Nov 22
 Industry reports that not used at this time
 NSW DPI – pot trials showed significant control of Botrytis spp. with Ecocarb
 Harmless to most beneficial insects.
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Fungicides that are not registered in hemp for Botrytis spp. control but could possibly be alternatives
(from different chemical groups) include:
o

Cyprodinil + fludioxonil (Switch®™), Group 9+12 protectant/curative fungicide:
 Registered and permits in Australia for Botrytis spp. control in various crops
 Moderately harmful to some beneficial insects
 The Switch/hemp/Botrytis was successful in obtaining a Department of Agriculture grant
in 2020. Crop safety, efficacy and residue trials are ongoing for Syngenta to register this
use. Registration is expected in late 2022 to early 2023.
 Recommendation – no action required, trial work to continue.

Damping-off and root rot (Fusarium spp. and Pythium spp.)
Fusarium spp. (Figure 5) can survive in plant debris
in soil and has a broad host range. This can affect
plants in the field, greenhouses, and vegetative
propagation set-ups. Plants may wilt and then die.
Seedlings may exhibit a damping-off, where the
young plant collapses and the stem is brownish.
Foliage can take on a yellowish colouration, then
leaves turn brown and fall off the plant. There can be
a rot in the crown tissues, and the pith of stems can
appear brownish to black in colour.

Figure 5: Damping-off and root rot

Pythium spp. can survive on plant debris in the soil as durable spores and has a broad host
range. Aboveground portions of affected plants wilt, especially during the flowering stage, and may
die; stunting may occur. Foliage can take on a yellowish colouration and stems can turn brown,
including the inner pith tissues. Flower buds can be infected and take on a brown, rotten appearance.
In the early stages of the disease, roots appear discoloured. As the disease progresses, lateral roots are
absent or decayed, and crown tissues may be rotted and appear brown.
Damping-off and root rot are considered:
o a moderate-low problem
o observed in QLD, TAS and Gunnedah NSW on seedlings
o likely become a problem as planting densities increase
o need to accurately identify the disease and damage.
Industry stakeholders have commented on the importance of damping-off and root rot:
o seed treatments would be a major advantage against seedling disease. Breeders have many
things to address, and this will allow them to focus on grain/fibre yields, plant types, auto
flowering, etc.
o could potentially be elevated to high priority; easily treated with an effective seed treatment.
There is one fungicide registered for control of damping-off and root rot in hemp:
o Fludioxonil + metalaxyl-M (Maxim XL®™), Group 12+4 protectant seed treatment
fungicide:
 Industry reports that not used at this time
 Industry reports that metalaxyl needs to be used with caution because it can cause
seedling phytotoxicity.
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Fungicides listed for control of damping-off and root rot in hemp via permits are:
o Fludioxonil + metalaxyl-M (Maxim XL ®™ - PER85055), Group 12+4 protectant seed
treatment fungicide:
 Expires 22 Nov 22
 Industry reports that not used at this time.
o

Metalaxyl-M (Apron XL ®™ - PER85055), Group 4 protectant seed treatment fungicide:
 Expires 22 Nov 22.
 Industry reports that not used at this time
 Consultant – did a potted seeding trial using black soil from Gunnedah. Followed
Syngenta's suggested trial plan. Proved hemp’s vulnerability to high-end rates of
metalaxyl-M.

o

Thiram (Thiram ®™ - PER85055), Group M3 protectant seed treatment fungicide:
 Expires 22 Nov 22
 Industry reports that thiram is used in combination with carboxin, captan, imazalil,
triadimenol and/or flutriafol on all imported seeds for the control of seedling diseases.

Fungicides that are not registered in hemp for seedling disease control but could possibly be
alternatives (from different chemical groups) include:
o See Vibrance CST Fungicide Seed Treatment and Vibrance Fungicide Seed Treatment
information above.

Overall new fungicide uses that can be pursued for highpriority diseases
The diseases identified as a high priority with possible alternative/new fungicide options (ranked from
most preferred to least preferred):
Disease

Disease

Fungicide option (ranked)

(common name)

(scientific name)

(action)

Olive leaf spot

Cercospora cannabis and
Pseudocercospora
cannabina

1. Azoxystrobin + cyproconazole (Amistar Xtra):
o New use
o Crop safety data required
o Efficacy data required against target diseases
o Residue data required
o Permit possible with all data available
2. Potassium bicarbonate (Ecocarb):
o New use
o Crop safety data not required
o Efficacy data required against target diseases
o Residue data not required
o Permit possible with efficacy data available to be
added to the current permit for Ecocarb – PER85055.
3. Difenoconazole (Digger):
o New use
o Crop safety data required
o Efficacy data required against target diseases
o Residue data required
o Permit possible with all data available
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Seedling diseases

Phytophthora spp.,
Pythium spp., Rhizoctonia
spp.

Yellow leaf spot

Septoria lycopersici and
Septoria cannabina

Viruses

None identified

1. Fludioxonil + metalaxyl-m + azoxystrobin + sedaxane
(Vibrance CST Fungicide Seed Treatment) or
Difenoconazole + metalaxyl-m + sedaxane (Vibrance
Fungicide Seed Treatment)
New use
Crop safety, efficacy and residue data required
Syngenta to register use when all data available
Potassium bicarbonate (Ecocarb):
New use
Crop safety data not required
Efficacy data required against target diseases
Residue data not required
Permit possible with efficacy data available to be
added to the current permit for Ecocarb – PER85055.
2. Difenoconazole (Digger):
o New use
o Crop safety data required
o Efficacy data required against target diseases
o Residue data required
o Permit possible with all data available
No pesticide control options are available.
o
o
o
1.
o
o
o
o
o

Disease control summary
•
•
•
•
•

Several fungicide and biofungicide options for the control of Olive leaf spot and Yellow leaf spot
are provided.
Ranking of all products has been based on efficacy potential against the diseases and IPM fit.
All products require efficacy and crop safety data to support a permit application. Some
fungicides require residue data to support a permit application.
The industry needs to conduct crop safety/efficacy screens with the proposed fungicides and
biofungicides to determine which products are the best and preferred options.
Discussions with the registrants can then occur to see what international data is available to
support any local data generated.

Current hemp fungicide permit
Permit ID

Description

PER85055 Fungicides (boscalid,
fludioxonil, metalaxylM, thiram, potassium
bicarbonate, mancozeb)
/industrial hemp/various
diseases

Expiry
Date

Permit
holder

10 Nov 22
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Comments

AIHA / The industry needs to determine if
AgAware all/any of the fungicides listed on the
permit are still required, given there
is no current report of use by
growers.
No additional data is required for the
permit renewal.
If industry require ongoing access to
this permit, then an application will
need to be submitted to the APVMA.

The hemp industry needs to determine the entity that will be the permit holder for all hemp industry
permits. This approach:
•
•
•
•

provides a unified voice for the whole industry
provides a consistent approach to insecticide selection in hemp
allows access to all hemp growers in all states
provides one entity to communicate with APVMA.
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Findings: Insects of hemp
The recorded insects of hemp are:
Common name

Scientific name

HIGH PRIORITY
Bollworm and budworm

Helicoverpa spp.

Ground bug

Oxycarenus spp.

MODERATE/SPORADIC PRIORITY
Armyworm (common and Southern)

Mythimna convecta and Persectania ewingii

Red-shouldered leaf beetle

Monolepta australis

Rutherglen bug

Nysius vinitor

Serpentine leafminer

Liriomyza trifolii

LOW-NIL PRIORITY
Cabbage moth

Mamestra brassicae

Cabbage white butterfly

Pieris rapae

Cutworm

Agrotis infusa

Fall armyworm

Spodoptera frugiperda

Flea beetle

Psylliodes spp.

Green mirid

Creontiades dilutes

Green vegetable bug

Nezara viridula

Red-legged earth mite

Halotydeus destructor

Wheat bug

Nysius huttoni

Wireworm

Elateridae sp.

The full reporting of insect pests in hemp can be found in the Appendices.
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High-priority insects
Bollworm and budworm (Helicoverpa spp.)
Most obvious damage is caused by Helicoverpa spp. (Figure 6)
larvae that hide and burrow directly into developing heads.
They usually feed in the buds. If they chew on the main stem, then
dieback of the inflorescence beyond the point of injury will occur.
Brown, dead, and fed-upon areas in the inflorescence are most often
a sign of grub activity.
First signs of infestation are holes in leaves, with infestations starting
in early summer. Control of small larvae is easier than for big larvae.
When plants are upright, grubs can easily be found with sweep nets.

Figure 6: Bollworm and budworm

Bollworm (Helicoverpa armigera) and/or budworm (Helicoverpa punctigera) are considered:
o the major insect pest in all areas
o to cause high to very high damage in high insect pressure areas, especially to the grains
o to hide in heads and eat from inside out; therefore industry needs a translaminar insecticide
(will be more effective)
o some control options are available but resistance to selected insecticides has been observed;
hence, a need to register other available insecticides for hemp.
Industry stakeholders have commented on the importance of Helicoverpa spp.:
o H. punctigera is still susceptible to insecticides in the south
o a major issue for crops near cotton in NSW and QLD; any hemp industry strategy needs to
follow the cotton pest application windows
o industry needs an organic option
o 1 grub/50 plants are economic to spray
o likely last Helicoverpa spp. spray is two weeks before harvest (north) and four weeks (TAS);
worst case
o most Helicoverpa spp. control failures have been due to trying to kill large/extra-large
caterpillars
o industry requires translaminar insecticides, such as spinetoram and chlorantraniliprole, to get
into the dense grain heads. Contact insecticides are less effective.
One insecticide is registered for the control of Helicoverpa spp. in hemp:
o DiPel (Bacillus thuringiensis), Group 11 contact insecticide:
 Bt is registered for Helicoverpa spp. control in oilseed crops, but ‘oilseeds’ is not on
every Bt label
 very effective, but timing is very important
 excellent IPM
 reported as not used.
Insecticides permitted for the control of Helicoverpa spp. in hemp are:
o Alpha-cypermethrin (Astound ®™ - PER87802), Group 3A contact and systemic
insecticide:
 Expires 30 Sep 22, TAS only, Midland Seed is the permit holder
 Industry reports that:
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o

o

o

Used 1-4 x/year, generally two applications
Still used as a clean-up spray or to recover from poor NPV application
Group 3A insecticide (synthetic pyrethroids) resistance is common throughout
Australia
- Still effective in some areas, less so in others
- alpha-cypermethrin is cheap and readily available
All uses in the EU have been cancelled, and all SPs under review.

Nuclear polyhedrosis virus of Helicoverpa armigera (Vivus ®™ - PER86924), Group 31
contact bioinsecticide:
 Expires 30 Sep 24, all states, Ecofibre is the permit holder
 Controls both H. armigera and H. punctigera
 Industry reports that:
- Used 2-3 x/year
- Preferred product
- Widely used in TAS and the product of choice. But Vivus is difficult to effectively
apply to mature/tall crops. Requires a high level of crop coverage and multi-hits for
effective control.
- If NPV is not used correctly (timing, weather), growers revert to alpha-cypermethrin
as a clean-up.
Indoxacarb (Steward ®™ - PER86924), Group 31 contact and systemic insecticide:
 Expires 30 Sep 24, all states, Ecofibre is the permit holder
 Industry reports that not used at this time
 Reported to be very effective, but costly vs. alpha-cypermethrin
 In EU, all uses are deregistered.
Chlorantraniliprole (Surefire or Vantacor®™ - PER86924), Group 28 contact, translaminar
and systemic insecticide:
 Expires 30 Sep 24, all states, Ecofibre is the permit holder
 Industry reports that not used at this time
 Reported to be very effective, but costly vs. alpha-cypermethrin.

Insecticides that are not registered in hemp for Helicoverpa spp. control but could possibly be
alternatives (from different chemical groups) include:
o Proclaim (emamectin), Group 6A contact and translaminar insecticide:
 Emamectin is registered for Helicoverpa spp. control in many vegetable crops and
field crops
 Very effective
 Excellent IPM
 Recommendations:
o Trials are required to investigate crop safety in hemp
o Residue trials will be required
o Syngenta may have overseas data available
o Pursue, if crop safety and residue data are acceptable.
Prodigy (methoxyfenozide), Group 16A insect growth regulator
 Methoxyfenozide is registered for Helicoverpa spp. control in many fruit crops
 Very effective
 Excellent IPM
 Recommendations:
o Trials are required to investigate crop safety in hemp
o Residue trials will be required
o Pursue, if crop safety and residue data are acceptable.

o

o

Success Neo (spinetoram), Group 5 contact, translaminar and systemic insecticide:
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Spinetoram is registered for Helicoverpa spp. control in many vegetable, fruit and
field crops
Very effective
Excellent IPM
Recommendations:
o Trials are required to investigate crop safety in hemp
o Residue trials will be required
o Corteva may have overseas data available
o Pursue, if crop safety and residue data are acceptable.

Entrust (spinosad), Group 5 contact, translaminar and systemic insecticide:
 Organic bioinsecticide
 Spinosad is registered for Helicoverpa spp. control in many vegetable and fruit crops
 Very effective
 Excellent IPM
 Recommendations:
o Trials are required to investigate crop safety in hemp
o Residue trials will be required
o Corteva may have overseas data available
o Pursue, if crop safety and residue data are acceptable.

o

Ground bug (Oxycarenus spp.)
No information could be found on ground bugs in hemp.
Ground bugs are considered:
o a high-moderate priority insect pest in some areas.
Industry stakeholders have commented on the importance of ground bugs:
o need to determine economic threshold levels
o correct identification of the pest is required.
No insecticides are registered for the control of ground bugs in hemp.
No insecticides are registered in Australia for the control of Oxycarenus spp.
No insecticides are permitted for the control of ground bugs in hemp.
Insecticides that are not registered in hemp for ground bug control but could possibly be researched
include:
o Alpha-cypermethrin (Astound ®™), Group 3A contact and systemic insecticide:
 Already available via PER87802, expires 30 Sep 22, TAS only, Midland Seed is the permit
holder
 Registered for the control of Grey cluster bug and Rutherglen bug in various crops
 Resistance may be an issue
 Poor IPM product
 All uses in the EU have been cancelled, and all SPs under review.
 Recommendations:
o Trials are required to investigate efficacy against ground bugs in hemp
o Residue trials will not be required as permit current
o Pursue, if efficacy data is acceptable and can be added to PER87802.
o

Cyantraniliprole (Benevia®™), Group 28 contact, translaminar and systemic insecticide:
 No registrations for the control of bugs, but trials are in progress in some crops

17




o

Excellent IPM product
Recommendations:
o Trials are required to investigate efficacy against ground bugs in hemp
o Crop safety and residue trials will be required
o Pursue, if crop safety, efficacy and residue data is acceptable.

Sulfoxaflor (Transform®™), Group 4C contact and systemic insecticide:
 Registered for the control of various bugs in fruit, vegetables and field crops
 Moderately harmful to some beneficial insects
 Recommendations:
o Trials are required to investigate efficacy against ground bugs in hemp
o Crop safety and residue trials will be required
o Pursue, if crop safety, efficacy and residue data is acceptable.

Moderate-priority insects
Armyworm (common and Southern) (Mythimna convecta and Persectania
ewingii)
Armyworms (Figure 7) feed mostly on leaves, but under
certain circumstances will feed on the seed stem,
resulting in plant loss.
The change in feeding habits is caused by depletion of
green leaf material or crowding.
In the unusual event of extreme food depletion and
crowding, they will ‘march’ out of crops and pastures in
search of food, hence the name ‘armyworm’.
Figure 7: Armyworm

Armyworm is considered:
o a moderate-low problem in all growing regions.
One insecticide is registered for the control of armyworm in hemp:
o DiPel (Bacillus thuringiensis) – Group 11 contact insecticide:
o Bt is registered for armyworm control in oilseed crops, but ‘oilseeds’ is not on every
Bt label
o Very effective, but timing is very important
o Excellent IPM
o Reported as not used.
One insecticide is permitted for the control of armyworm in hemp:
o Alpha-cypermethrin (Astound ®™ - PER87802), Group 3A contact and systemic
insecticide:
 Expires 30 Sep 22, TAS only, Midland Seed is the permit holder
 Industry reports that used but not for this pest
 All uses in the EU have been cancelled, and all SPs under review.
No insecticides are used off-label in hemp for the control of armyworm.
No suitable alternative insecticides could be identified for the control of armyworm in hemp.
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Red-shouldered leaf beetle (Monolepta australis)
Beetles (Figure 8) are about 6 mm long, yellow in colour
with red patches over the shoulders and near the wing
covers.
Minor and sporadic throughout northern Australia.
The larvae feed on plant roots. Adults skeletonise foliage,
especially on flushes.
Swarms can invade crops and cause serious damage within
2-3 hours.
Figure 8: Red-shouldered leaf beetle

Red-shouldered leaf beetles (RSLB) are considered:
o a moderate and sporadic problem in all growing regions.
o to have been a major problem in almond production.
Industry stakeholders have commented on the moderate importance of red-shouldered leaf beetle:
o common in cotton, so can be a pest of hemp
o often damages younger leaves but can cause serious damages to a grain crop, if incurred at
grain-filling stage, but frequency of an event is low. In one trial, RSLB destroyed the crop.
Can have 100s of RSLB per plant. RSLB have been seen in north-west NSW crops.
Associated with spear grass plains, grass vegetation communities nearby.
No insecticides are registered for the control of red-shouldered leaf beetles in hemp.
No insecticides are permitted for the control of red-shouldered leaf beetles in hemp.
No insecticides are used off-label in hemp for the control of red-shouldered leaf beetles.
Insecticides that are not registered in hemp for red-shouldered leaf beetle control but could be pursued
include:
o

Indoxacarb (Steward®TM), Group 22A systemic and contact insecticide:
 Already available via PER86924, expires 30 Sep 24, all states. Ecofibre is the permit
holder
 Registered in Australia for RSLB control in azuki, mung and soybeans
 21-day withholding period
 In EU, all uses are deregistered.
 Recommendations:
o Can be pursued and added to PER86924.
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Rutherglen bug (Nysius vinitor)
Rutherglen bug (Figure 9) is a highly sporadic pest of numerous crops
that occurs throughout the year but is most prominent during spring and
summer.
It is a small, highly mobile bug that can migrate long distances, but also
rapidly build numbers locally during warmer conditions when suitable
hosts are available.
The pest occurs most commonly in late canola pod set and at
windrowing, but can invade establishing crops adjacent to senescing
weeds.

Figure 9: Rutherglen bug

Rutherglen bugs are considered:
o a moderate- to sometimes high-priority insect pest in some regions.
Industry stakeholders have commented on the moderate to high importance of Rutherglen bug:
o can be patchy but devastating; they seem to damage the growing points and slow growth
o need to determine economic threshold levels
o correct identification of the pest is required.
No insecticides are registered or permitted for the control of Rutherglen bugs in hemp.
No insecticides are used off-label for the control of Rutherglen bugs in hemp.
Insecticides that are not registered in hemp for Rutherglen bug control but could possibly be
researched include:
o

Alpha-cypermethrin (Astound ®™), Group 3A contact and systemic insecticide:
 Already available via PER87802, expires 30 Sep 22, TAS only, Midland Seed is the permit
holder
 Registered for control of Grey cluster bug and Rutherglen bug in various crops
 Resistance may be an issue
 Poor IPM product
 All uses in the EU have been cancelled, and all SPs are under review.
 Recommendations:
o Can be pursued and added to PER87802.

o

Sulfoxaflor (Transform®™), Group 4C contact and systemic insecticide:
 Registered for control of various bugs, including Rutherglen bug, in fruit, vegetables and
field crops
 Moderately harmful to some beneficial insects
 Recommendations:
o Trials are required to investigate crop safety in hemp
o Residue trials will be required
o Pursue, if crop safety and residue data are acceptable.
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Serpentine leafminer (Liriomyza spp.)
American serpentine leafminer (Liriomyza trifolii) (Figure 10) has
been detected in Australia only in the past few years.
Currently, American serpentine leafminer is present only in the
northern regions of Australia.
Serpentine leafminer (Liriomyza huidobrensis) was detected in
NSW in 2020 and is now considered established in NSW and QLD.
The adult flies of ASL are small (<3 mm) and grey-black with
yellow markings. Usually, there is a prominent yellow area at the
base of the wings.
The larvae ‘mine’ in the leaves of host plants. The larvae feed by
tunnelling through the leaf tissue. Severe infestations of leafminers
may result in premature leaf drop, poor growth, and reduced crop
yields.
Figure 10: Serpentine leafminer

Liriomyza flies are not highly active fliers but can spread via natural wind dispersal, and the
movement of live plant material. The pests in the larval stage are not always visible as they remain
inside the leaf tissue.
American serpentine leafminer is considered:
o a moderate priority insect pest (significant trouble) in 2021-22 trials by the NT AHC
representative.
No insecticides are registered for the control of American serpentine leafminer in hemp. Because the
American serpentine leafminer is a relatively new pest to Australia, no insecticides are registered for
its control in any crops in Australia.
No insecticides are permitted for the control of American serpentine leafminer in hemp. Because
American serpentine leafminer is a relatively new pest to Australia, various minor-use permits are
available in various crops for its control in Australia.
No insecticides are used off-label for the control of American serpentine leafminer in hemp.
Insecticides that are not registered in hemp for American serpentine leafminer control, but could
possibly be researched, include (based on currently available permits in other crops):
o

Cyantraniliprole (Benevia®™), Group 28 contact, translaminar and systemic insecticide:
 Permit for the control of American serpentine leafminer in celery – PER90927
 Excellent IPM product
 Recommendations:
o Trials required to investigate efficacy against American serpentine leafminer in
hemp
o Crop safety and residue trials will be required
o Pursue, if crop safety, efficacy and residue data is acceptable.

o

Spirotetramat (Movento®™), Group 23 contact, translaminar and systemic insecticide:
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Permit for the suppression of American serpentine leafminer in multiple vegetable crops –
PER88640
Moderate IPM product
Recommendations:
o Trials required to investigate efficacy against American serpentine leafminer in
hemp
o Crop safety and residue trials will be required
o Pursue, if crop safety, efficacy and residue data is acceptable.

Overall new insecticide uses that can be pursued for highpriority insects
The insects identified as a high priority with possible alternative/new insecticide options (ranked from
most preferred to least preferred):
Insect
(common name)
Bollworm and
budworm

Insect
(scientific name)
Helicoverpa spp.

1.

o
o
o
o
o

2.

o
o
o
o
o

3.

o
o
o
o
o

4.

Ground bug

o
o
o
o
o
1.
o
o
o
o
o
o
2.
o
o
o
o

Oxycarenus spp.
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Insecticide option
(action)
Spinetoram (Success Neo):
New use
Crop safety data required
Residue data required
Corteva may have overseas data
Permit possible with all data available
Spinosad (Entrust):
New use
Crop safety data required
Residue data required
Corteva may have overseas data
Permit possible with all data available
Emamectin (Proclaim):
New use
Crop safety data required
Residue data required
Syngenta may have overseas data
Permit possible with all data available
Methoxyfenozide (Prodigy):
New use
Crop safety data required
Residue data required
Corteva may have overseas data
Permit possible with all data available
Cyantraniliprole (Benevia):
New use
Crop safety data required
Efficacy data required against the target pest
Residue data required
Corteva may have overseas data
Permit possible with all data available
Sulfoxaflor (Transform)
New use
Crop safety data required
Efficacy data required against the target pest
Residue data required

o Corteva may have overseas data
o Permit possible with all data available
3. Alpha-cypermethrin (Astound):
o Already available via PER87802
o Efficacy data required against the target pest
o Crop safety and residue data not required
o Possible to add to current permit with all data
available

Insect control summary
•
•
•
•
•

Several insecticide options for the control of Helicoverpa spp. and ground bugs are provided.
Spinetoram and spinosad have been requested previously by AHC.
Ranking of all products has been based on efficacy potential against the insect and IPM fit.
Some products require crop safety, efficacy and residue data to support a permit application.
Other products require less data to support a permit application.
The hemp industry needs to conduct crop safety/efficacy screens with the proposed
insecticides to determine which products are the best and preferred options.
Discussions with the registrants can then occur, to see what international data is available to
support any local data generated.

Current hemp insecticide permit status
Permit ID

Description

PER86924 Herbicides (bromoxynil,
haloxyfop, diquat) and
Insecticides (NPV,
indoxacarb,
chlorantraniliprole)/
industrial hemp/ various
weeds and insects

PER87802 Herbicides (bromoxynil,
clethodim, diquat,
haloxyfop, quizalofop)
and Insecticides
(alpha-cypermethrin)/
industrial hemp/ various
weeds and insects

Expiry
Date

Permit
holder

Comment

30 Sep 24 Ecofibre • For use in all states.
Industries • The industry needs to determine if
indoxacarb is required by growers, as no
reported use.
• The industry needs to determine if alphacypermethrin is required by growers in
states other than TAS and include it in the
permit renewal. Alpha-cypermethrin is
currently available only via PER87802.
• This permit needs to be submitted for
renewal by February 2024.
30 Sep 22 Midlands • For use in TAS only.
Seed Ltd • A new permit will be required for alphacypermethrin use in all states.
• No other data is required for the permit.
• This permit was submitted for renewal in
February 2022.

The hemp industry needs to determine the entity that will be the permit holder for all hemp industry
permits. This approach:
• provides a unified voice for the whole industry
• provides a consistent approach to insecticide selection in hemp
• allows access to all hemp growers in all states
• provides one entity to communicate with APVMA.
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Findings: Herbicide use in hemp
Desiccation
Two diquat permits are available:
o PER86924, expires 30 Sep 24, all states, Ecofibre permit
o PER87802, expires 30 Sep 22, TAS only, Midland Seed permit.
Industry stakeholders have commented on diquat use for desiccation:
o used infrequently, used with late summer rains, used to also control weedy crops
o used as an inter-row spray via a shielded sprayer for weed control
o some used fixed-wing/helicopter
o very important tool for optimal seed recovery in many circumstances and to meet grain drying
allotted timings
o used as a pre-harvest desiccant usually 7-10 days prior to harvest
o diquat is currently under APVMA review. In the EU, it is deregistered.

Overview of weeds in hemp crops
•
•

General grass and broadleaf weeds considered a major issue in all areas
Post-emergent grass and broadleaf control is used by most growers and considered very
important.

Herbicides registered for crops pre-plant that are used
•

Spray.Seed®™ (diquat + paraquat), Group L broad spectrum herbicide:
o Registered for all crops in fallows and pre-planting.
o Consultant – used as necessary pre-plant and/or to manage glyphosate-resistant grasses (e.g.
double tap (knock) approach).
o Consultant – important at planting and harvest.
o Consultant – used to spray out volunteer weeds after harvest. An important tool while we
have it.
o Diquat and paraquat under review by APVMA. In the EU, it is deregistered.

•

TriflurX®™ (trifluralin), Group D pre-emergent herbicide:
o Recently registered in hemp.
o Consultant – not used in TAS due to residual issue with other sensitive crops, e.g. poppies.
o Consultant – have seen phytotoxicity, especially in wet soil establishment conditions. Needs
variety phytotoxicity warnings.
o The permit is no longer required.

Herbicides permitted for hemp pre-plant that are used
•

Roundup®™ (glyphosate – PER85061), Group M broad-spectrum herbicide:
o PER85061, expires 31 Dec 22, all states, AIHA permit.
o Consultant – routinely used in the paddock preparation phase.
o Consultant – an important tool for ground preparation, inter-row spraying, pre-harvest
spraying as an alternative to diquat and for post-harvest volunteers.
o Consultant – currently used as a pre-planting knockdown but use may develop to include a
shielded in-crop spray with last use about 70 days before harvest.
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o
o
o

EU: major use restrictions. APVMA and NZ: currently under review. Ongoing issues in
Australia and internationally.
Glyphosate cannot be used for food exported to the EU due to restrictions.
Permit renewal application required by June 2022.

•

Stomp®™ (pendimethalin), Group D pre-emergent herbicide:
o PER85061, expires 31 Dec 22, all states, AIHA permit.
o Consultant – routinely used in the paddock preparation phase.
o Consultant – have found hemp very susceptible to even moderate 1 L/ha rates, especially on
sandier soils. Will suit some soil types in some regions.
o Consultant – pre-plant or immediately post-sowing pre-emergent (crop). The last use is
typically 120 days from harvest.
o Permit renewal application required by June 2022.
o Consultant – the success of hemp cropping and expansion will rely on the availability of
pre-emergence herbicides without any negative impact on seedlings. Currently, there are a
couple of chemicals like Stomp that can be used pre-emergence, but total crop losses due to
side effects have been observed.

•

TriflurX®™ (trifluralin), Group D pre-emergent herbicide:
o PER85061, expires 31 Dec 22, all states, AIHA permit.
o Consultant – not used in TAS due to residual issue with other sensitive crops, e.g. poppies.
o Consultant – have seen phytotoxicity, especially in wet soil establishment conditions. Need
variety phytotoxicity warnings.
o The permit is no longer required because the use is now registered.

Herbicides registered for crops post-plant that are used
None

Herbicides permitted for hemp post-plant that are used
•

Bromicide®™ (bromoxynil – PER86924), Group C post-emergent broadleaf herbicide:
o PER86924, expires 30 Sep 24, all states, Ecofibre permit. APVMA requires efficacy and
crop safety data for the renewal of this permit.
o PER87802, expires 30 Sep 22, TAS only, Midland Seed permit.
o Key targets – Rumex, capeweed, thistles, fat hen.
o Consultant – routinely used as a post-em broad-spectrum broadleaf weed control. Issues
when used at >20 °C. Need to use with 100+ L/ha water. Spray later in the day when
cooler. Up to 2 L/ha has been observed not to harm hemp. Common for two split
applications of 800 mL to 1 L/ha.
o Consultant – needs variety phytotoxicity warnings, preferred water volume and low
temperature reference. Risk as only product available.
o Consultant – the only effective chemical for control of broadleaf weeds. Some resistance has
been observed.
o Consultant - many naive new growers get caught with weeds when growing hemp outside
the normal seasons, or they think it is some kind of competitive 'super-plant". Often new
ground is used during the industry's pioneering stage of unknown weed status.
o Consultant – bromoxynil’s range of weed control is limited. Proper phytotoxicity work is
needed for the 2L/ha rate.
o Consultant – used as an early to mid-crop post-emergent during the vegetative crop stage.
The last use is typically 70 days from harvest.
o Consultant – would love some comments on tank mixing with Broadstrike (flumetsulam) or
Brodal (diflufenican).
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o
o

Consultant – need a screen for new broadleaf herbicides.
Permit renewal application by AIHA required by March 2024.

•

Status®™ (clethodim - PER87802), Group A post-emergent grass selective herbicide:
o PER87802, expires 30 Sep 22, TAS only, Midland Seed permit.
o Grass targeted – sweet summer grass, volunteer cereals, barnyard grass, liverseed grass,
cup/spring grass.
o Consultant – routinely used in TAS if grass weeds are an issue, noting that grass weeds are
not commonly a problem.
o Consultant – used as an early to mid-crop post-emergent during the vegetative crop stage.
The last use is typically 70 days from harvest.
o Some grass herbicides are more systemic on summer grasses, pick the best one.
o Permit renewal application required by March 2022.

•

Fusilade®™ (fluazifop - PER85061), Group A post-emergent grass selective herbicide:
o PER85061, expires 31 Dec 22, all states, AIHA permit.
o Grass targeted – sweet summer grass, volunteer cereals, barnyard grass, liverseed grass,
cup/spring grass.
o Consultant – routinely used in TAS if grass weeds are an issue, noting that grass weeds are
not commonly a problem.
o Consultant – grasses are a problem in most regions. WHP may be better than other options.
o Consultant – used as an early to mid-crop post-emergent during the vegetative crop stage.
The last use is typically 70 days from harvest.
o Some grass herbicides are more systemic on summer grasses, pick the best one.
o Permit renewal application required by June 2022.

•

Verdict®™ (haloxyfop - PER86924/PER87802), Group A post-emergent grass selective
herbicide:
o PER86924, expires 30 Sep 24, all states, Ecofibre permit.
o PER87802, expires 30 Sep 22, TAS only, Midland Seed permit.
o Grass targeted – sweet summer grass, volunteer cereals, barnyard grass, liverseed grass,
cup/spring grass.
o Consultant – routinely used in TAS if grass weeds are an issue, noting that grass weeds are
not commonly a problem.
o Consultant – grasses are a problem in most regions. WHP may be better than other options.
o Cheaper than Fusilade.
o Consultant – used as an early to mid-crop post-emergent during the vegetative crop stage.
The last use is typically 70 days from harvest.
o Some grass herbicides are more systemic on summer grasses, pick the best one.
o EU – all uses cancelled.
o Permit renewal application by Ecofibre required by March 2024.

•

Targabolt®™ (quizalofop – PER87802), Group A post-emergent grass selective herbicide:
o PER87802, expires 30 Sep 22, TAS only, Midland Seed permit.
o Grass targeted – sweet summer grass, volunteer cereals, barnyard grass, liverseed grass,
cup/spring grass.
o Consultant – rarely used. Issues with the long WHP (11 weeks), noting that most hemp
crops are sown to harvest over a period of 120-140 days.
o Consultant – used as an early to mid-crop post-emergent during the vegetative crop stage.
The last use is typically 70 days from harvest.
o Some grass herbicides are more systemic on summer grasses, pick the best one.
o Permit renewal application by Ecofibre required by March 2022.
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Possible pre-plant herbicides alternatives for use in hemp crops
•

Dual Gold®™ (S-metolachlor), Group K pre-emergent broad-spectrum herbicide:
o Registered to control grass and broadleaf weeds in various vegetable and field crops.
o Has been highlighted as a possible Australia pre-plant herbicide alternative and has been
extensively trialled in USA trials.
o Ecofibre – has been used in the past in RIRDC trials on 3 QLD Res Stns. Is this data
available?
o Ecofibre – significant damage due to s-metolachlor application has been reported. It
appears that many of the cannabis varieties are susceptible. Soil texture, pH and organic
matter seem to play a role in this damage. The situation with Dual Gold (Dual II
Magnum) in the USA is different to Australia.
o Recommendation:
 Based on Ecofibre comments, do not pursue due to crop safety issues.

Possible in-crop herbicides alternatives for use in hemp crops
•

Roundup®™ (glyphosate), Group M broad-spectrum herbicide:
o Already available pre-plant via PER85061, expires 31 Dec 22, AIHA permit.
o Consultant – inter-row glyphosate with shielded sprayers for wide row spacing crops
only. Some growers have this equipment.

•

Basta®™ (glufosinate), Group N broad-spectrum herbicide:
o Consultant – inter-row glufosinate with shielded sprayers for wide row spacing crops
only. Some growers have this equipment.

USA herbicide information in hemp
1a: University of Nebraska – Lincoln, CropWatch (ref: https://cropwatch.unl.edu/, 2021)
Information from the University of Nebraska on new soil-applied herbicide that can be investigated:
Product
(active)
Sharpen
(saflufenacil)
Stinger
(clopyralid)
Permit
(halosulfuron-methyl)
Prowl H2O
(pendimethalin)
Dual II Magnum
(s-metolachlor)
Valor
(flumioxazin)

Injury rating
(nil=0, temporary injury=20%)
DAT: days after treatment
Trial 1 – 0
Trial 2 – 5-9% @ 7DAT (variety dependent)
Trial 1 – 0
Trial 2 – 1-3% @ 7DAT, 0-2% @ 14 DAT,
2-5% @ 21 DAT (variety dependent)
Trial 1 – 0
Trial 2 – 0-4% @ 7DAT (variety dependent)
Trial 1 – 0
Trial 2 – 0-5% @ 7DAT, 2-3% @ 14 DAT
(variety dependent)
Trial 1 – 8% @ 15DAT
Trial 2 – 5-9% @ 7DAT, 15-17% @ 14
DAT, 24-27% @ 21 DAT (variety
dependent)
Trial 1 – 48% @ 15DAT, 18% @ 21 DAT,
5% @ 28 DAT
Trial 2 – 1-4% @ 7DAT, 0-1% @ 14 DAT
(variety dependent)
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Equivalent Australian
product
BASF Sharpen
Corteva Lontrel
(note: clopyralid salts
are different)
Nufarm Sempra
BASF Stomp
Syngenta Dual Gold

Sumitomo Chateau

The University of Nebraska provides interesting information on possible new soil-applied herbicides
that could be tested on Australian-grown varieties.
Other products and combinations were also tested, but not included in the above table due to
unacceptable crop damage.
More information from the University of Nebraska will be needed about the timing of application, soil
conditions, irrigation, etc. if these products are to be tested in Australia.
AHC needs to consider the weeds to be targeted vs. herbicide selection (this will be different in the
various growing regions).
1b: University of Nebraska – Lincoln, CropWatch (ref: https://cropwatch.unl.edu/, 2021)
Information from the University of Nebraska on new early post-emergent herbicide that can be
investigated:
Product
(active)

Injury rating
(nil=0, temporary injury=20%)
DAT - days after treatment
Trial 1 – 5% @ 6DAT

Dual II Magnum
(s-metolachlor) + Assure
II (quizalofop)
Dual II Magnum
Trial 1 – 8% @ 6DAT, 5% @ 13 DAT, 3%
(s-metolachlor) + Stinger @ 21 DAT
(clopyralid)
Assure II (quizalofop) +
Stinger (clopyralid)
Assure II (quizalofop) +
Stinger (clopyralid) +
Dual II Magnum
(s-metolachlor)

Equivalent Australian
product
Syngenta Dual Gold +
Sipcam Targabolt

Syngenta Dual Gold +
Corteva Lontrel
(note: clopyralid salts
are different)
Trial 1 – 6% @ 6DAT, 2% @ 13 DAT, 0% Sipcam Targabolt +
@ 21 DAT
Corteva Lontrel
(note: clopyralid salts
are different)
Trial 1 – 7% @ 6DAT, 0% @ 13 DAT, 0% Sipcam Targabolt +
@ 21 DAT
Corteva Lontrel
(note: clopyralid salts
are different) + Syngenta
Dual Gold

All other products tested caused significant crop damage or death.
1c: University of Nebraska – Lincoln, CropWatch (ref: https://cropwatch.unl.edu/, 2021)
Information from the University of Nebraska on new late post-emergent herbicide that can be
investigated:
Product
(active)
Stinger (clopyralid)

Injury rating
Equivalent Australian
(nil=0, temporary injury=20%)
product
DAT - days after treatment
Trial 1 – 3% @ 6DAT, 1% @ 13 DAT, 0% Corteva Lontrel
@ 21 DAT
(note: clopyralid salts
are different)

All other products tested caused significant crop damage or death.
2. Virginia Tech Industrial Hemp Research Program (ref: www.vt.edu, 2021)
Information from the Virginia Tech Industrial Hemp Research Program (2017) on new pre- and postemergent herbicides that can be investigated:
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Product
(active)
Valor (flumioxazin)

Comments – considered worth
investigating with no biomass or
necrosis impact
Pre-emergent

Equivalent Australian
product
Sumitomo Chateau

Prowl (pendimethalin)

Pre- and post-emergent

BASF Stomp

TriCor (metribuzin)

Pre-emergent

Nufarm Tomahawk

Linex (linuron)

Pre-emergent

Adama Linurex

Sandea (halosulfuran)

Post-emergent

Nufarm Sempra

3. Western Kentucky University (Ref: www.wku.edu, 2021)
Information from the Western Kentucky Uni and UK (2015 Herbicide Tolerance Trial) on new postemergent herbicide that can be investigated:
Product
(active)
bispyribac-sodium

Treatment yield vs. weed-free/UTC
Yield greater

Equivalent Australian
product
Sumitomo Nominee:
registered in turf for
specific grass weed control
only

New and alternative herbicide options
The weed situations have been identified as high priority with possible new and alternative herbicide
options, based on Australian and USA information.
Industry stakeholders have commented that pre-emergent and early post-emergent herbicides are
equally important.
Weed
situations

Priority

Pre-emergent

1

1

1

Herbicide option
(action)
Sharpen (saflufenacil)
o Appears to have no activity on hemp; can be added to glyphosate during
fallow and pre-plant
o New use
o Crop safety and residue data required; efficacy data not required
o BASF may have overseas data
o Permit possible with all data available
Sempra (halosulfuron-methyl)
o Appears to have no activity on hemp, excellent on nutgrass
o Crop rotations need to be investigated
o New use
o Crop safety and residue data required; efficacy data not required
o Nufarm may have overseas data
o Permit possible with all data available
Lontrel (clopyralid – salts are different to USA product used)
o Appears to have good crop safety; can also be used in tank mixes
o New use
o Crop safety and residue data required; efficacy data not required
o Corteva may have overseas data
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o
2

2

2

Permit possible with all data available

Chateau (flumioxazin)
o Overseas information shows varying crop safety
o New use
o Crop safety and residue data required; efficacy data not required
o Sumitomo may have overseas data
o Permit possible with all data available
Dual Gold (s-metolachlor)
o Overseas information shows varying crop safety
o New use
o Crop safety and residue data required; efficacy data not required
o Syngenta may have overseas data
o Permit possible with all data available
Sencor (metribuzin)
o Overseas information shows varying crop safety
o New use
o Crop safety and residue data required; efficacy data not required
o Bayer may have overseas data
o Permit possible with all data available

NOTE: Priorities allocated to the pre-emergent herbicides have been based on the USA trials for crop
safety. Crop safety needs to be determined for each product on Australian varieties before proceeding
with more trial work.
Weed
situations
Early postemergent

Priority
1

1

1

2

Herbicide option
(action)
Roundup (glyphosate) and Basta (glufosinate)
o New use applied via shielded sprayer
o Crop safety, efficacy and residue data not required
o Permit possible with proposed use pattern and no additional data
Lontrel (clopyralid: 3,6-dichloro-2-pyridinecarboxylic acid, monoethanolamine
salt) – Australia salts are different to USA product used)
o Appears to have good crop safety; can also be used in tank mixes
o New use
o Crop safety and residue data required; efficacy data not required
o Corteva may have overseas data
o Permit possible with all data available
Sempra (halosulfuron-methyl)
o Appears to have no activity on hemp; excellent on nutgrass
o Crop rotations need to be investigated
o New use
o Crop safety and residue data required; efficacy data not required
o Nufarm may have overseas data
o Permit possible with all data available
Broadstrike (flumetsulam)
o Overseas information shows varying crop safety, possible in tank mixes
o New use
o Crop safety and residue data required; efficacy data not required
o Corteva may have overseas data
o Permit possible with all data available
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NOTE: Priorities allocated to the early post-emergent herbicides have been based on the USA trials
for crop safety. Crop safety needs to be determined for each product on Australian varieties before
proceeding with more trial work.

New herbicide uses that can be pursued
There is a range of possible herbicides for use in hemp to control general weeds pre-plant and postemergent. But:
o No information is available on the crop impact of the proposed herbicides on Australian
hemp varieties
o Any alternative broad-spectrum pre-emergent herbicides must have nil or minimal negative
impact on seedlings
o Any alternative broad-spectrum early post-emergent herbicides must have nil or minimal
negative impact on seedlings and developing plants.
Current hemp herbicide permit status:
Permit ID

Description

Expiry
Permit
Comment
Date
holder
PER85061 Herbicides (fluazifop,
31 Dec 22 AIHA / • For use in all states.
glyphosate,
AgAware • The industry needs to determine if
pendimethalin,
all the herbicides are still required
trifluralin)/ industrial
by growers.
hemp/ various weeds
• This permit needs to be submitted
for renewal by June 2022.
Permit ID Description
Expiry
Permit
Comment
Date
holder
PER86924 Herbicides (bromoxynil, 30 Sep 24 Ecofibre • For use in all states.
haloxyfop, diquat) and
Industries • The industry needs to determine if
Insecticides (NPV,
all the herbicides are still required
indoxacarb,
by growers.
chlorantraniliprole)/
• The industry needs to determine if
industrial hemp/ various
clethodim and quizalofop need to
weeds and insects
be added.
• This permit needs to be submitted
for renewal by March 2024.
PER87802 Herbicides (bromoxynil, 30 Sep 22 Midlands • For use in TAS only.
clethodim, diquat,
Seed Ltd • This permit needs to be submitted
haloxyfop, quizalofop)
for renewal by March 2022.
and Insecticides (alphacypermethrin)/ industrial
hemp/ various weeds and
insects
The hemp industry needs to determine the entity that will be the permit holder for all hemp industry
permits. This approach:
o provides a unified voice for the whole industry
o provides a consistent approach to insecticide selection in hemp
o allows access to all hemp growers in all states
o provides one entity to communicate with APVMA.
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Weed control summary
Evaluating and accessing new herbicides for use in hemp production will take several years. A useful
link to the Michigan State University for ‘Creating a weed management plan for hemp’ is here:
https://www.canr.msu.edu/news/creating-a-weed-management-plan-for-hemp
The links to CropWatch with information about tolerance to herbicides can be found here:




Industrial Hemp Varieties Exhibit the Same Tolerance Level to PRE-Herbicides | CropWatch
| University of Nebraska–Lincoln (unl.edu)
Industrial Hemp Tolerance to Early-POST Herbicides | CropWatch | University of Nebraska–
Lincoln (unl.edu)
Industrial Hemp Tolerance to Late-POST Herbicides | CropWatch | University of Nebraska–
Lincoln (unl.edu)

There are permits for four Group A post-emergent grass herbicides – clethodim, fluazifop, haloxyfop
and quizalofop. Because the resistance profiles for fluazifop, haloxyfop and quizalofop are identical,
the industry needs to determine which of these four is best suited to the needs of the hemp industry
and to drop the rest.
The hemp industry needs to undertake herbicide screen trials to investigate the safety of pre-emergent
and post-emergent herbicides to generate data that would support the use in hemp via permits or
registration.

Abbreviations used in appendices
AHC

Australian Hemp Council

AIHA

Australian Industrial Hemp Association

Bt

Bacillus thuringiensis

EU

European Union

JL

Jason Lynch (Pinion Advisory)

JM

John Muir (Hemp Farming Systems)

JW

John Wightman (Hemp Farming Systems)

NPV

nucleopolyhedro virus

NR

Not required

OA

Omid Ansari (Ecofibre)

PDS

Peter Dal Santo

RE

Rob Eccles (Eccles Consulting)

SP

Synthetic pyrethroid insecticide

TS

Tim Schmidt (Australian Hemp Council)
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Appendices: Workshop spreadsheets
Hemp: Diseases and fungicides – registered and permitted
Disease Name

Grey mould
(Botrytis cinerea)

Disease priority

Ecofibre: low-med,
seen in the Hunter
Valley NSW.
RE: low-med, will
occur with flood
irrigation and in
TAS/NSW.
All: will become a
problem as planting
densities increase to
increase yield.
Can be moderate to
high in glasshouse
situations.

Active
ingredient

Common
product
name

Chemical
group

WHP
(days)

boscalid

Filan

7

NR

mancozeb

Dithane

M3

NR

potassium
bicarbonate

Ecocarb

M2

NR
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Current product suitability
(usage, availability, efficacy,
IPM, residues, resistance,
trade, WHP)
PER85055, expires 10 Nov 22.
AIHA permit for industrial
hemp only.
PER85055, expires 10 Nov 22.
AIHA permit for industrial
hemp only.

PER85055, expires 10 Nov 22.
AIHA permit for industrial
hemp only.

Industry comments

* JL (TAS): not used.
* Ecofibre: could cause moderate
damage in TAS.
* JL (TAS): not used.
* Ecofibre: used on a range of fungal
leaf and stem diseases during vegetative,
flowering and seedset stages. Last use
typically 14-28 days from harvest.
* Mancozeb and all dithiocarbamates
nominated for review by APVMA in
2022. Canada - most uses deleted. EU all uses cancelled. USA - under review.
Codex - to be reviewed in 2022.
* JL (TAS): not used.
* Ecofibre: used on a range of fungal
leaf and stem diseases during vegetative,
flowering and seedset stages. Last use
typically 14-28 days from harvest.
* NSW DPI: pot trials showed
significant control of Botrytis with
Ecocarb; also controls powdery mildew.

Damping-off and
root rot
(Pythium spp. and
Fusarium spp.)

JM/JW: no record of
Pythium in hemp, but
likely to become a
problem.
Ecofibre: med.
RE: present in QLD.
All: need to
accurately identify
diseases/damage.
JL: present in TAS
and common in other
crops.

fludioxonil +
metalaxyl-M

Maxim
XL

12 + 4

Do
not
graze

fludioxonil +
metalaxyl-M

Maxim
XL

12 + 4

NR

metalaxylM

Apron XL

4

NR

thiram

Thiram

M3

NR
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Registered in industrial hemp
only as a seed treatment.

PER85055, expires 10 Nov 22.
AIHA permit for industrial
hemp only.
PER85055, expires 10 Nov 22.
AIHA permit for industrial
hemp only.

PER85055, expires 10 Nov 22.
AIHA permit for industrial
hemp only.

* JL (TAS): not used.
* JM/JW: metalaxyl is applied to
manage oomycete 'fungi' e.g. Pythium
and Phytophthora. It is not therefore
likely to have any effect on Fusarium. It
should in any case be applied sparingly
because diseases become resistant to it
very quickly (after 2 applications).
* JM: metalaxyl needs to be used with
caution as it can cause seedling phyto.
* JL (TAS): not used.
* JM: metalaxyl needs to be used with
caution as it can cause seedling phyto.
* JL (TAS): not used.
* JM: metalaxyl needs to be used with
caution as it can cause seedling phyto.
* RE: I did a potted seeding trial using
black soil from Gunnedah. Followed
Syngenta's suggested trial plan. Proved
hemp's vulnerability to high-end rates of
metalaxyl-M.
* JL (TAS): used for only imported seed.
* Ecofibre: imported seeds must be
treated with a combination of chemicals:
1. carboxin at 0.8 g a.i./kg seed and
thiram at 1 g a.i./kg seed; or
2. carboxin at 0.8 g a.i./kg seed and
captan at 0.7 g a.i./kg seed; or
3. imazalil at 80 mg a.i./kg seed and
triadimenol at 220 mg a.i./kg seed; or
4. imazalil at 80 mg a.i./kg seed and
flutriafol at 80 mg a.i./kg seed.
* All dithiocarbamates nominated for
review by APVMA in 2022. Canada most uses deleted. EU - all uses

Powdery mildew
(Golovinomyces
spadiceus)

RE: present in QLD.
JL: observed very
occasionally in TAS
but related to unusual
summer weather
conditions, e.g.
humid warm wet
conditions for a
prolonged period of
time, and for more
dense crops. Worst
seen when heavy
weed pressure –
fathen (or fat hen).
Ecofibre: low, has
been seen in the
Hunter Valley NSW.
All: more a problem
for indoor medicinal
crops.
Can be moderate to
high in glasshouse
situations.

boscalid

Filan

7

NR
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PER85055, expires 10 Nov 22.
AIHA permit for industrial
hemp only.

cancelled. USA - under review. Codex to be reviewed in 2022.
* JL (TAS): not used.
* Ecofibre: main issue for indoor
medicinal cannabis industry and less of
an issue in field-grown crops.
* Ecofibre: used on a range of fungal
leaf and stem diseases during vegetative,
flowering and seedset stages. Last use
typically 14-28 days from harvest.

Other fungicides used and diseases encountered
OTHER FUNGICIDES USED AND DISEASES ENCOUNTERED
Disease Name

Disease priority

Active
ingredient

Common
product
name

Chemical
group

WHP
(days)

Current product suitability
(usage, availability, efficacy,
IPM, residues, resistance,
trade, WHP)

Bacterial leaf spot

Industry comments

* Bacterium that may require investigation.

(Xanthomonas
cannabina)
Cercospora leaf
spot

* Identified in QLD in 2005 – leaf spots.

(Cercospora apii)
Cladosporium
cladosporioides

* Identified in WA in 2008 – A rot found on
decaying material.

Damping-off

* Identified in QLD in 2003 – soil-borne.

(Macrophomina
phaseolina)
Grey mould
(Botrytis cinerea)

Ecofibre: lowmed, seen in the
Hunter Valley
NSW.
RE: low-med,
will occur with
flood irrigation
and in

cyprodinil +
fludioxonil

Switch

9+12
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2020 DAWE/AgriFutures
grants program. Supported by
Syngenta for registration. Trial
work to be completed in mid2022 and likely registration by
mid-2023.

TAS/NSW.
All: will become
a problem as
planting
densities
increase to
increase yield.
Phytophthora rot
(Phytophthora
spp.)

Ecofibre: very
low incidence in
hemp.

RE: not seen in hemp.

Sclerotinia rot
(Sclerotinia spp.)

* JM/JW: plants are very often infected with
Sclerotinia.
* Can be a problem in cooler seasons; need
to rotate crops to minimise.
* Affected plants are killed, but only in
patches in crops. Regularly occurs in
patches.
* Should it be controlled by thiram seed
treatment??
* RE: Saw a crop following in sunflowers
where it was devastated. Usually in small
patches of 1 in 500 plants or less.

Sclerotium rolfsii

* Identified in QLD in 2003: soil-borne
'white rot'.

Seedling diseases
(Phytophthora,
Pythium,
Rhizoctonia)

2022 DAWE/AgriFutures
grants program. Supported by
Syngenta for registration. Trial
work to start in 2022. Various
formulations of Vibrance to be
tested. We will require good
trials sites.
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* JM/JW: request seed treatment.
* TS: requested Vibrance CST (azoxystrobin
+ metalaxyl-M + sedaxane + fludioxonil).
* RE: I had Vibrance CST in my potted
seedling trial using the Gunnedah black soil.
Control had almost 100% failure, and
treatment reps had seedling establishment

matching the seed germ test. Syngenta were
going to market a Vibrance with an
additional active. Looks like they pulled it.
So Vibrance CST is the choice. This will
enable a significant reduction in seedling
rates and as planting seed is rare, it will be a
game changer.
Septoria leaf spot

* Identified in QLD in 2002 and 2003

(Septoria
cannabis)
Hemp diseases
list from NSW
DPI Camden

* List to be sent to PDS

Fungal diseases
including yellow
leaf spot, olive
leaf spot

Ecofibre: can be
high, seasonal.
Seen in WA, NT
and QLD.

Various diseases

Ecofibre: lowmed

* Ecofibre: low-med damage to hemp crops
observed; hard to quantify damage and loss
of seed yield.
* JW: symptoms can resemble nutrient
deficiency.
azoxystrobin

Amistar

11

boscalid

Filan

7

NR
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Not registered/permitted.

* Ecofibre: used on a range of fungal leaf
and stem diseases during vegetative,
flowering and seedset stages. Last use
typically 14-28 days from harvest.

PER85055, expires 10 Nov 22.
AIHA permit for industrial
hemp only.

* Ecofibre: used on a range of fungal leaf
and stem diseases during vegetative,
flowering and seedset stages. Last use
typically 14-28 days from harvest.

Viruses

mancozeb

Dithane

M3

NR

PER85055, expires 10 Nov 22.
AIHA permit for industrial
hemp only.

* Ecofibre: used on a range of fungal leaf
and stem diseases during vegetative,
flowering and seedset stages. Last use
typically 14-28 days from harvest.
* Mancozeb and all dithiocarbamates
nominated for review by APVMA in 2022.
Canada - most uses deleted. EU - all uses
cancelled. USA - under review. Codex - to
be reviewed in 2022.

potassium
bicarbonate

Ecocarb

M2

NR

PER85055, expires 10 Nov 22.
AIHA permit for industrial
hemp only.

* Ecofibre: used on a range of fungal leaf
and stem diseases during vegetative,
flowering and seedset stages. Last use
typically 14-28 days from harvest.

Ecofibre: Highvery high, a preemptive strategy
is necessary to
avoid
signification
losses.

Under review by APVMA

* Ecofibre: Many seeds are imported,
including from China, and none are tested
for presence of virus. Epidemy of viruses
can wipe out the hemp industry. There are
no biosecurity restrictions/protocols on seed
quality/status.
* RE: Also not only viruses for Chinasourced seed but also seed imported from
New Zealand and Canada.

Under review by overseas agencies

Hemp: Insects and insecticides – registered and permitted
Insect Name

Insect priority

Active ingredient

Common
product
name

Chemical
group
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WHP
(days)

Current product suitability
(usage, availability, efficacy,
IPM, residues, resistance,
trade, WHP)

Industry comments

Armyworm:
Common
(Leucania
convecta) and
Southern
(Persectania
ewingii)

Ecofibre: lowmed.
TS: low

alphacypermethrin

Astound

3A

21
days

PER87802, expires 30 Sep22.
Midland Seed permit for
industrial hemp only. TAS
only.

Bacillus
thuringiensis

DiPel

11

NR

Registered in oilseeds, but not
listed on all labels.

Cabbage white
butterfly (Pieris
rapae) and
Cabbage moth
(Plutella
xylostella)
Cutworm
(Agrotis infusa)

Nil
Ecofibre: low.
TS: low

alphacypermethrin

Astound

3A

21
days

PER87802, expires 30 Sep 22.
Midland Seed permit for
industrial hemp only. TAS
only.

Low
TS: low

alphacypermethrin

Astound

3A

21
days

PER87802, expires 30 Sep 22.
Midland Seed permit for
industrial hemp only. TAS
only.

Bollworm and
budworm

Very high
Ecofibre:
High–very

alphacypermethrin

Astound

3A

21
days

PER87802, expires 30 Sep 22.
Midland Seed permit for
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* JL (TAS): product used sparingly, but not
for armyworm.
* RE: Not hear of it as a major problem. An
SP permit will keep any necessary control
inexpensive.
* Ecofibre: used to control pests at planting
and during flowering and seedset crop stage.
Last use typically 7 days from harvest.
* All uses in the EU have been cancelled,
and all SPs under review.
* Not used by many growers.
* Ecofibre: used to control pests during
flowering and seedset crop stage. Last use
typically 7 days from harvest.
* JL (TAS): product used sparingly, but not
for these pests.
* JM/JW: not a hemp pest.
* RE: Nil observations.
* All uses in the EU have been cancelled,
and all SPs under review.
* JL (TAS): used sparingly but required for
occasional severe cutworm infestation.
* RE: Has been a problem during
establishment in NW NSW from personal
observations, and TAS from seeing damage
before and after treatment without seeing
any individuals.
* Ecofibre: used to control pests at planting
and during flowering and seedset crop stage.
Last use typically 7 days from harvest.
* All uses in the EU have been cancelled,
and all SPs under review.
* JL (TAS): still used as clean-up spray,
questionable efficacy (i.e. resistance).
* TS: Heliothis is the most serious insect

(Helicoverpa
spp.)

high damage
in high insect
pressure area,
especially to
the grains.
Currently
some control
options are
available but
resistant to
selected
pesticides
observed.
Hence a need
to register
other available
chem for
hemp.
TS: high.
H. punctigera
is still
susceptible in
south.
Major issue
for crops near
cotton; follow
cotton pest
application
window.
Hides in heads
and eats from
inside out.
Need
translaminar
insecticides

industrial hemp only. TAS
only.

Bacillus
thuringiensis

DiPel

11

NR

Registered in oilseeds, but not
listed on all labels.

nucleopolyhedro
virus

Vivus

31

NR

PER86924, expires 30 Sep 24.
Ecofibre permit for hemp, all
states.
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threat to hemp yield. Used 1-4 x/yr,
generally 2 applications. SP resistance is
common.
* RE: If NPV not used correctly (timing,
weather), growers need to use alphacypermethrin.
* RE: alpha-cypermethrin still effective in N
NSW.
* Ecofibre: used to control pests at planting
and during flowering and seedset crop stage.
Last use typically 7 days from harvest.
* RE: Number of economic pests. I would
like to see a number of options permitted.
Translaminar options such as Spinetoram
and Chlorantraniliprole are required to get
into the dense grain head. Either of these
tank mixed with Vivus and/or a Bt may
allow just one treatment.
* All uses in the EU have been cancelled,
and all SPs under review.
* Not used by many growers.
* Ecofibre: used to control pests during
flowering and seedset crop stage. Last use
typically 7 days from harvest.
* JL (TAS): widely used in TAS. Product of
choice. Vivus is difficult to effectively apply
to mature/tall crops. Requires high-level
crop coverage and multi-hits for effective
control.
* TS: Used 2-3 x/yr, preferred product.
* RE: If NPV not used correctly (timing,
weather), growers need to use alphacypermethrin.
* RE: Best mixed with other actives. Aerial
spraying water volumes are generally too

(will be more
effective).
JM: need
organic option.
JL: 1 grub/50
plants is
economic to
spray.
All: last
heliothis spray
is 2 weeks
before harvest
(north) and 4
weeks (TAS)
is worst case.
JL: Most
Helicoverpa
control failures
have been due
to trying to kill
large/extralarge
caterpillars.
Alpha
cypermethrin
is cheap and
readily
available.

indoxacarb

Steward

22A

21
days

chlorantraniliprole

Surefire /
Vantacor

28

14
days

Other insecticides used and insects encountered
OTHER INSECTICIDES USED AND INSECTS ENCOUNTERED
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low. Double passes are used in horticulture
or it is applied using fertigation equipment.
* JL (TAS): not used.
* Reported as very effective, but costly vs.
alpha-cypermethrin.
* EU: all uses deregistered.
* Ecofibre: used to control pests during
flowering and seedset crop stages. Last use
typically 5-10 days from harvest.
* JL (TAS): not used.
* Ecofibre: have applied for a Vantacor
(chlorantraniliprole) permit.
* Reported as very effective, but costly vs.
alpha-cypermethrin.
* RE: Is the 14 days withholding rather
long? Fresh vegetables are either 1, 3 or 7
days where most of the usage is at present.
This will change when it soon comes off
patent. There are registrations or permits to
apply it via fertigation equipment to
improve crop penetration.

Insect Name

Bollworm and
budworm
(Helicoverpa
spp.)

Insect priority

Very high

Active
ingredient

Common
product
name

Chemical
group

Bacillus
thuringiensis
aizawai/kurstaki

DiPel

11A

Some products registered in
'oilseeds' for various
lepidoptera.

gammacyhalothrin

Trojan

3A

Registered for Helicoverpa
control in many crops.
Resistance will still be an
issue.

methomyl

Lanate

1A

Expired permit

* RE: Cheap registered for air and ground,
can have a short withholding period.
Breaks SP resistance cycle. Affordable for
multi applications or as a rotation spray.

spinetoram

Delegate

5

Registered for Helicoverpa
control in many crops. No
resistance reported.

* TS: requested.
* PDS: Industry to determine if approach
made to Corteva for overseas data to
support a permit application.
* PDS: will growers use Delegate, as
alternatives are already available, e.g.
Steward and Vantacor?
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WHP
(days)

Current product suitability
(usage, availability, efficacy,
IPM, residues, resistance,
trade, WHP)

Industry comments

* JM/JW: use?
* Reported that used in seed crops and
effective.
* TS: requested.
* PDS: Codex classifies hemp seed in
Group 023 – Oilseeds, subgroup 023D –
other oilseeds. Therefore, Bt can be used
in hemp for seed, but check that the
product label contains 'oilseeds'.
* Ecofibre: requested.
* PDS: in the same chemical group as
alpha-cypermethrin and will have the
same Helicoverpa resistance profile.
* EU: all SPs under review.

spinosad

Fall armyworm
(Spodoptera
frugiperda)

Unknown

Flea beetle
(Psylliodes
spp.)

RE: low

Green mirid
(Creontiades
dilutes)

JM: found in
some crops,
big cotton
problem.
Ecofibre:
med-high

Green
vegetable bug
(Nezara
viridula)

Ground bug
(Oxycarenus
spp.)

Entrust
(organic)

5

Registered for Helicoverpa
control in many crops. No
resistance reported.

* TS: requested. Organic option required.
* PDS: Industry to determine if approach
made to Corteva for overseas data to
support a permit application.
* JW: will attack hemp if no other food
available.
* RE: I would wait to see if hemp is or not
a preferred food. Ginger is now known to
be. Other land races that come into the
country may target hemp.
* RE: found attacking a crop in Quirindi,
NSW in April 2018. Some individual
plants had minor damage.

* JM/JW: can be present but level of
damage unknown. Need to determine
economic threshold level.
* Ecofibre: Med to high damage. No
registered chemical is available.
* RE: I see them plenty of times in crops.
Don't seem to do as much damage to grain
heads. Likely now properly measured as
yet.
* Ecofibre: Med to high damage. No
registered chemical is available.
* JM/JW: Need to determine economic
threshold level.

Ecofibre:
med-high
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Ptinidae Spider
beetles
(Mezium spp.)
Red-shouldered
leaf beetle
(Monolepta
australis)

* Identified in NSW in 1993.
Ecofibre:
low-med.
Common in
cotton, so can
be pest of
hemp.

Rutherglen bug
(Nysius vinitor)

Ecofibre: med

Serpentine
leafminer
(Liriomyza
trifolii)

NT: moderate

Various pests

Ecofibre:
low-med

azadirachtin

Neem oil

UN

Not registered/permitted
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* Ecofibre: Often damages younger leaves
but can cause serious damage to a grain
crop, if incurred at grain-filling stage,
frequency of event is low. In 1 trial,
RSLB destroyed the crop. Can have 100s
RSLB per plant.
RE: RSLB can be patchy but devastating.
RSLB is seen in NW NSW crops.
Associated with spear grass & plains grass
vegetation communities nearby.
* JM/JW: Need to determine economic
threshold level.
* Ecofibre: Med to sometimes high
damage. No registered chemical is
available. RB can be patchy but
devastating.
* JM/JW: Need to determine economic
threshold level.
* RE: I commonly see them clustering on
individual plants and leave others alone.
Unlike their general coverage in
sunflowers. Seem to damage growing
points and slow growth.
* Dominic Calder (NT AHC
representative): had significant trouble
with it in the trials this year and the
intensive IPM needed for this pest needs
to be conveyed.
* Ecofibre: used to control pests during
flowering and seedset crop stage. Last use
typically 5-10 days from harvest.

bifenthrin

Talstar

3A

Not registered/permitted

chlorpyrifos

Lorsban

1B

Not registered/permitted

methomyl

Lannate

1A

Not registered/permitted

Wheat bug
Unknown
(Nysius huttoni)
Under review by APVMA

* Ecofibre: used to control pests during
flowering and seedset crop stage. Last use
typically 5-10 days from harvest.
* Ecofibre: used to control pests at
planting and during flowering and seedset
crop stage. Last use typically 7 days from
harvest.
* Ecofibre: used to control pests during
flowering and seedset crop stage. Last use
typically 5-10 days from harvest.
* JM/JW: can be present but level of
damage unknown. Need to determine
economic threshold level.

Under review by overseas agencies

Hemp: Weeds and herbicides – registered and permitted
Weed Name

Crop
desiccation

Weed priority

Active
ingredient

Common
product name

Chemical
group

WHP
(days
)

Ecofibre: med.
Should be
considered
more.
TS: high.

diquat

Reglone

L

4
days
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Current product suitability
(usage, availability, efficacy,
IPM, residues, resistance,
trade, WHP)
PER87802, expires 30 Sep
22.
Midland Seed permit for
industrial hemp only. TAS
only.

Industry comments

* JL (TAS): very infrequently used.
* RE: infrequent use, used with late
summer rains. Used to also control weedy
crops. Some used fixed wing/helicopter.
Very important tool for optimal seed
recovery in many circumstances and to
meet grain-drying allotted timings.
* JW: glyphosate was once available via a
permit - caused significant damage.
* APVMA review current. EU deregistered.

Weeds:
general
broadleaf
weeds

Weeds:
general

Ecofibre: very
high.
TS: high,
hemp is a very
poor
competitor for
first 25 days.

bromoxynil

Bromicide

C

NR

PER86924, expires 30 Sep
24.
Ecofibre permit for hemp, all
states.

bromoxynil

Bromicide

C

NR

PER87802, expires 30 Sep
22.
Midland Seed permit for
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* JL (TAS): routinely used as a post-em
broad spectrum broadleaf weed control.
Issues when used at >20°C. Need to use
with 100+ L/ha water. Spray later in day
when cooler. Up to 2 l/ha; no harm to
hemp.
* JM/JW: needs variety phytotoxicity
warning, water volume and low
temperature preference. Risk as only
product available.
* Ecofibre: the only effective chemical for
control of broadleaf weeds. Some resistance
was observed.
* Targeting Rumex, capeweed, thistles, fat
hen.
* All: need screen for new broadleaf
herbicides.
* RE: The only option for in-crop broadleaf
control. Many naive new growers get
caught with their weeds when growing
hemp out of their normal seasons, or they
were told it was some kind competitive of
'super plant". Often new ground is used
during this industry's pioneering stage of
unknown weed status. The water volume
and temperature issues comments have
been captured. Note its range of weed
control is limited. Proper phytotoxicity
work is need for the 2 L/ha rate. I would
love some comments on tank mixing with
Broadstrike (FLUMETSULAM) or Brodal
(DIFLUFENICAN).

broadleaf
weeds
Weeds:
grasses

TS: high

Weeds:
general grass
and broadleaf
weeds

clethodim

Status

A

NR

diquat +
paraquat

Spray.Seed

L

NR

industrial hemp only. TAS
only.
PER87802, expires 30 Sep
22.
Midland Seed permit for
industrial hemp only. TAS
only.
Registered for all crops in
fallows and pre-planting.

Weeds:
grasses

Ecofibre: high

fluazifop

Fusilade

A

Do
not
graze

PER85061, expires 31 Dec
22.
AIHA permit for industrial
hemp only.

Weeds:
general grass
and broadleaf
weeds

Ecofibre: high
TS: high

glyphosate

Roundup

M

Do
not
graze
for
1-7
days.

PER85061, expires 31 Dec
22.
AIHA permit for industrial
hemp only.

48

* JL (TAS): routinely used if grass weeds
are an issue, noting that grass weeds are not
commonly a problem.
* JL (TAS): used as necessary pre-plant
and/or to manage for glyphosate resistant
grasses (e.g. double tap approach).
* Ecofibre: important at planting and at the
harvest.
* APVMA review current. EU deregistered.
* RE: Also maybe for spraying out
volunteers after harvest. An important tool
while we have it.
* JL (TAS): routinely used if grass weeds
are an issue, noting that grass weeds are not
commonly a problem.
* RE: Grasses are a problem in most
regions. WHP may be better than other
options and stronger on some grasses than
other actives.
* JL (TAS): routinely used in the paddock
preparation phase.
* on-going issues in Aus and
internationally.
* RE: Other than the risk of its death as a
molecule due to pseudoscience, it is an
important tool for ground prep, inter-row
spraying, preharvest spraying as an
alternative to diquat and for post-harvest
volunteers.

Weeds:
grasses

TS: high

Weeds:
grasses

Weeds:
general grass
and broadleaf
weeds

low

Weeds:
grasses

Weeds:
general grass
and broadleaf
weeds

low

haloxyfop

Verdict

A

NR

PER86924, expires 30 Sep
24.
Ecofibre permit for hemp, all
states.

haloxyfop

Verdict

A

NR

pendimethalin

Stomp

D

28
days
(graz
ing)

PER87802, expires 30 Sep
22.
Midland Seed permit for
industrial hemp only. TAS
only.
PER85061, expires 31 Dec
22.
AIHA permit for industrial
hemp only.

quizalofop

Targabolt

A

11
week
s

trifluralin

TriflurX

D

14
days
(graz
ing)

trifluralin

Titan

D

14
days
(graz
ing)
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PER87802, expires 30 Sep
22.
Midland Seed permit for
industrial hemp only. TAS
only.
Registered in industrial hemp
only: pre-plant or post-plant
and pre-emergent.
PER85061, expires 31 Dec
22.
AIHA permit for industrial
hemp only.

* JL (TAS): routinely used if grass weeds
are an issue, noting that grass weeds are not
commonly a problem.
* Cheaper than Fusilade.
* EU: all uses cancelled.
* RE: Grasses are a problem in most
regions. WHP may be better than other
options and stronger on some grasses than
other actives. Cheaper than other options.

* JL (TAS): frequently used pre-plant in the
paddock preparation phase.
* JM/JW: have found hemp very
susceptible to even moderate 1 L/ha rates
esp. on sandier soils.
* RE: Playing with fire but should suit
some soil types in some regions.
* JL (TAS): rarely used. Issues with the
long WHP, noting that most hemp crops are
sown to harvest over a period of 120-140
days.
* JL (TAS): not used due to residual issue
with other sensitive crops, e.g. poppies.
* JM/JW: have seen phytotoxicity esp. in
wet soil establishment conditions. Need
variety phytotoxicity warning.
* JL (TAS): not used due to residual issue
with other sensitive crops, e.g. poppies.
* JM/JW: have seen phytotoxicity esp. in
wet soil establishment conditions. Need

variety phytotoxicity warning.
* PDS: permit is no longer required as use
now registered.

Other herbicides used and weeds encountered
Herbicide
type

Weed priority

Preemergence
herbicide

JM/JW: high

Postemergent
herbicides

JL: high

Active
ingredient

Common
product name

Chemical
group

Ecofibre:
very high

JM/JW: high
Postemergent

RE: med-high
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WHP
(days
)

Current product suitability
(usage, availability, efficacy,
IPM, residues, resistance,
trade, WHP)

Industry comments

* JM/JW: need more pre-em
grass/broadleaf control options, e.g. DUAL
GOLD.
* Ecofibre: success of hemp cropping and
expansion of it relies on availability of preemergence herbicides without any negative
impact on seedlings. Currently, there are a
couple of chemicals like Stomp that can be
used pre-emergence but total crop losses
due to side effect was observed.
* JL: inter-row glyphosate with shielded
sprayers for wide row spacing crops only.
Some growers have this equipment.
* RE: glufosinate (Basta) should also be
considered with shielded sprayer.
* JM/JW: need more post-em broadleaf
control options.
* RE: some grass herbicides are more
systemic on summer grasses; choose the

grass
herbicides

Under review by APVMA

best one.
* Grass targeted: sweet summer grass,
volunteer cereals, barnyard grass, liverseed
grass, cup/spring grass
Under review by overseas agencies

Note: Industry stakeholders indicated that the herbicide types listed above are a high priority, but that no herbicides are currently being used ‘offlabel’, hence, the table is empty.
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Disclaimer
The information in this report is of a general nature only and is not intended to constitute a
recommendation or advice. The report has been prepared from the information provided by the industry
without taking into account the total objectives, situations or needs of the industry or any individual.
Therefore, before acting on the information in this report, you should consider whether the information is
appropriate in light of your objectives, situation and needs. You may wish to consult a professional
adviser for further advice.
While AgAware Consulting Pty Ltd has taken all care and responsibility in producing the information in
this report, we make no representation in respect of, and, to the extent permitted by law, exclude all
warranties in relation to, the accuracy or completeness of the information. AgAware Consulting Pty Ltd
excludes all liability whatsoever for any loss or damage, howsoever, arising out of reliance, in whole or
in part, on the information.
Information on Australian registered pesticides can be found at the APVMA website:
• Registered products: https://portal.apvma.gov.au/pubcris
• Permits: https://portal.apvma.gov.au/permits
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