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IMPORTANT: USE OF PESTICIDES
Pesticides must only be used for the purpose for which they are registered and must not be used in any other situation or in any manner 
contrary to the directions on the label.

Some chemical products have more than one retail name. All retail products containing the same chemical may not be registered for use 
on the same crops. Registration may also vary between States. Check carefully that the label on the retail product carries information on the 
crop to be sprayed.

This publication is only a guide to the use of pesticides. The correct choice of chemical, selection of rate, and method of application is the 
responsibility of the user. Pesticides may contaminate the environment. When spraying, care must be taken to avoid spray drift on to adjoining 
land or waterways. Residues may accumulate in animals fed any crop product, including crop residues, which have been sprayed with pesticides. 
In the absence of any specified grazing withholding period(s), grazing of any treated crop is at the owner’s risk.

APVMA spray drift herbicides
As part of its spray drift initiative, the APVMA is reviewing all active ingredients to develop drift management instructions for product labels. 
The first herbicide to be reviewed was 2,4-D HVE. The review deleted and restricted some use patterns, confined use to certain months of the 
year, and mandated downwind buffer zones, droplet spectra and weather conditions.

Herbicides used in summer crops on the pending review list include clethodim, dicamba, fluroxypyr and glyphosate. Restrictions similar 
to those imposed on 2,4-D HVE will be included on product labels once the reviews are finalised. Other herbicides on the priority review list 
include 2,4-DB, mecoprop, dichlorprop, aminopyralid, clopyralid, picloram, triclopyr, quinclorac, and bromoxynil.

MCPA is currently under review. Depending on the nature of the active (i.e. salt, acid or ester), the concentration of the active, formulation 
type, and method of application (ground, air – fixed wing and helicopter), downwind buffers of up to 700 m for aerial application and 200 m 
for ground application have resulted from modelling drift scenarios.

Changes to labels as a consequence of the review will be publicised by the APVMA, registrants, resellers and NSW DPI. Farmers applying 
herbicides which are being reviewed or whose reviews are pending should be mindful of possible off-target drift damage. (See the article 
‘Reducing herbicide spray drift’ in this publication.)

Always read the label
Users of agricultural (or veterinary) chemical products must always read the label and any Permit, before using the product, and strictly comply 
with the directions on the label and the conditions of any Permit. Users are not absolved from compliance with the directions on the label or 
the conditions of the Permit by reason of any statement made or omitted to be made in this publication.

The product trade names in this publication are supplied on the understanding that no preference between equivalent products is intended 
and that the inclusion of a product does not imply endorsement by NSW DPI over any other equivalent product from another manufacturer.

Some of the chemical use patterns quoted in this publication are approved under Permits issued by the Australian Pesticides and Veterinary 
Medicines Authority and in force at the time the publication was prepared. Persons wishing to use a chemical in a manner approved under 
Permit should obtain a copy of the relevant Permit from the NRA and must read all the details, conditions and limitations relevant to that 
Permit, and must comply with the details, conditions and limitations prior to use.

Note: The chemicals and rates shown in this booklet are not necessarily all those registered. Recommendations may have changed since 
publication. This booklet is a guide only and not a substitute for the registered label. Always read the label directions before using agricultural 
chemicals.

© State of New South Wales through Department of Trade and Investment, Regional Infrastructure and Services 2012.
You may copy, distribute, and otherwise freely deal with this publication for any purpose, provided that you attribute the  
Department of Trade and Investment, Regional Infrastructure and Services as the owner.
However, you must obtain permission if you wish to charge others for access to the publication (other than at cost); include the publication in 
advertising or a product for sale; modify the publication; or re-publish the publication on a website. You may freely link to the publication on 
the NSW DPI website at www.dpi.nsw.gov.au
ISSN 0817-5063
Published by the Department of Primary Industries, a part of the Department of Department of Trade and Investment, Regional 
Infrastructure and Services.
The inclusion of advertising and use of product names within this publication does not imply endorsement of these products or sponsors by 
NSW Department of Primary Industries. 
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Poison warnings, safety directions and first aid instructions on herbicide labels
Herbicides are classified into four categories in the Poison 
Schedule based on the acute health hazard to the user of 
the herbicide. Each schedule has a corresponding signal 
heading which appears in large contrasting lettering on 
the label of the herbicide product.

The Safety Directions specify what personal protective 
equipment should be worn, and what safety precautions 
should be taken, e.g. do not inhale spray mist. The First 
Aid instructions specify what action should be taken in 
the event of a poisoning. Safety Directions and First Aid 

Instructions may be different for different formulations 
of the same pesticide.

Before opening and using any farm chemical, consult 
the label and Safety Data Sheet (SDS) for specific 
Safety Directions. The Work Health Act and Regulation 
requires resellers to provide end users with an SDS. 

If you suspect a poisoning, contact the Poisons Information 
Centre emergency phone (24 hour) 131 126

Unscheduled:
Very low toxicity

(No heading)
e.g. Ally®‚ Brodal®, Diuron, Flame® Linuron, Logran®, Simazine, Broadstrike®.

Schedule 5:
Slightly toxic

Caution
e.g. Achieve®‚ Agtryne® MA, Avadex® Xtra, Banvel® M, Correct®‚ Dicamba, Dual Gold®, Glean®‚ Glyphosate, Goal®, Harmony® M, Igran®‚ Lexone®‚ Lontrel®‚  
Mataven® 90, MCPA, OnDuty®, Raptor®, Roundup® CT, Select®‚ Sencor®‚ Sertin®‚ Sertin® Plus, Spinnaker®, Stomp®‚ Striker®, Targa®‚ Tigrex®‚ Tordon® 242,  
Tordon® 75-D, trifluralin, Touchdown® HiTech‚ 2,4-D amine, 24-DB, Wildcat®, Starane™.

Schedule 6:
Moderately toxic

Poison
e.g. Bladex®, Barrel®, bromoxynil, bromoxynil + MCPA, Fusilade®‚ Hoegrass®‚ Midas ®, Paragon®, Reglone®‚ Sniper®, Tristar® Advance®, Verdict®, Topik, Garlon®, Grazon®.

Schedule 7:
Highly toxic

Dangerous Poison 
e.g. Gramoxone® 250, NuQuat®‚ Shirquat®‚ Sprayseed® 250.

Using herbicides successfully
Successful results from herbicide application depend 
heavily on numerous interacting factors. Many of the 
biological factors involved are not fully understood, and 
are out of your control. Therefore, careful attention to 
the controllable factors is essential for profitable results.

Annual weeds compete with cereals and broadleaf crops 
mainly when the crops are in their earlier stages of growth 
e.g. tillering in cereals. Weeds should be removed no later 
than 6 weeks after sowing to minimise losses. However, 
only rarely are selective herbicides completely non-toxic 
to the crop.
Points to remember for the successful use of herbicides:
• Plan the operation. Check paddock sizes, tank 

capacities, water availability and supply.
• Carefully check crop and weed growth stages before 

deciding upon a specific post-emergent herbicide.
• Read the label. Check to make sure the chemical will do 

the job. Note any mixing instructions, especially when 
tank mixing two chemicals. This booklet is a guide only; 
it cannot tell you all the information you need to know.

• Follow the recommendations on the label.
• Conditions inhibiting plant cell growth; like stress from 

drought, waterlogging, poor nutrition, high or low 
temperatures, low light intensity and disease or insect 
attack; will reduce herbicide uptake and movement.

• Use good quality water, preferably from a rainwater tank 
(not concrete).

• Use good equipment checked frequently for performance 
and output – see ‘Boomspray preparation and calibration’.

• Check boom height with spray pattern operation for 
full coverage of the target.

• Check accuracy of boom width marking equipment.
• Check wind strength. Wind helps herbicide penetration 

into crops. Do not spray when wind is strong.
• Do not spray if rain is threatening or when heavy dew 

or frost is present.
• Calculate the amount of herbicide required for 

each paddock and tank load. Add surfactant where 
recommended.

• Select the appropriate nozzle type for the application. 
Beware of compromising nozzle-types when tankmixing 
herbicides with fungicides or insecticides.

• Be aware of spraying conditions to avoid potential spray-
drift onto sensitive crops and pastures.

• Keep a record of each spray operation.
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Weed Control Management in Summer Crops
Good weed control management in summer crops is 
essential for the production of high-yielding and profitable 
crops. Yield losses caused by weeds can vary enormously 
from almost negligible yield loss to the complete loss 
of a crop. Weeds also cause harvest problems; reduced 
grain quality; weed-seed contamination of grain; and re 
infestation of paddocks.

Weeds lower crop yields by competing for soil water, 
nutrients, space and light. In dryland crops where water 
is often severely limited, competition for water is the 
most critical factor in reducing yields. For irrigated crops, 
competition for light and nutrients is more important. 
Cropping options can also be restricted by the difficulty 
or inability to control weeds in some crops, such as burrs 
and thornapples in sunflower.

Growers should aim to reduce weed numbers and keep 
them low with an ongoing control program. Management 
practices that combine all of the available methods are the 
key to successful weed control. 

Weed control starts in the previous crop or pasture 
where weeds should not be allowed to set seed. No 
single herbicide will control all weeds. Combinations of 
herbicides and/or cultivations may be needed. A missed 
herbicide spray or tillage operation can seriously reduce 
the effectiveness of a weed control program.

Control of weeds along fences, contour banks, 
waterways, irrigation channels and other non cropped 
areas is also important.

Crop rotation. A well managed rotation in each 
paddock with broadleaf and cereal crops alternated is a 
very useful weed control technique. For example, grasses 
are more easily and cheaply controlled by chemicals 
in broadleaf crops, while broadleaf weeds are easier to 
control in cereal crops. In northern New South Wales, 
alternating of summer and winter crops is an important 
weed control strategy. Good crop rotation management 
can substantially reduce the overall cost of chemical weed 
control.

Haymaking or si lage-making.  These fodder 
conservation methods can be effective in reducing weed 
burdens as weed seeds are removed from the paddock in 
the hay or silage.

Pasture management techniques such as pasture 
topping by mowing or using herbicides, spray-grazing, 
strategic heavy grazing or burning can all have a role in 
weed control programs. 

Good agronomic practices such as using weed free 
seed and timely sowing with optimal plant populations 
and adequate nutrition contribute to good weed control 
management.

Timely cultivation is a valuable method of killing 
weeds and preparing seedbeds. Most growers use varying 
combinations of mechanical and chemical weed control 
to manage their fallows or stubbles.

Fallow weed control. The basis of a successful dryland 
summer crop is a weed free fallow. No till and minimum 
till fallows have become the norm, no-till has enabled 
crops to be sown at the optimum time and to be sown 
when it is too dry to sow into a cultivated fallow. Also, no 
till has often reduced operating costs to less than those 
for cultivated fallows, with significant machinery and 
tractor-time savings.

Opportunity double-cropping following winter cereals 
has succeeded where there is sufficient soil moisture. In no 
tillage systems, stubble retention is vital for improving soil 
structure, reducing soil erosion and degradation, storing 
soil moisture and having a wetter seedbed. Farmers have 
moved away from cultivating fallows to minimum and no 
tillage by substituting knockdown and residual herbicides.

Pre-plant and pre emergent weed control. Pre-plant 
or pre emergent weed control of grasses is essential in 
sorghum and maize and preferable in broadleaf crops. 
Similarly, broadleaf weed control is preferable at this 
stage. In seeking flexible cropping options, farmers are 
often avoiding the use of residual herbicide, especially 
for grass control. 

Post-emergent weed control. Weeds should be removed 
from: sorghum and maize within three to four weeks of 
emergence to prevent yield loss; soybeans within four to 
seven weeks of planting; sunflower within two to three 
weeks of emergence. Adzuki bean, mungbean and pigeon 
pea are more sensitive to weeds than soybeans. Similarly, 
millets are more sensitive to weeds than sorghum.

The extent of yield reduction depends on the weed 
species, weed and crop density and the size of weeds when 
control measures are applied. The stage of weed and crop 
growth are vital factors when planning successful post-
emergent herbicide use. Read herbicide labels carefully 
for these details and information on optimum conditions 
for spraying.

Herbicide resistance. Farmers should be aware that 
weeds can become resistant to herbicides. The problem 
is becoming more widespread. However, by having good 
crop rotations, by rotating herbicides and by combining 
both chemical and non-chemical weed control methods, 
this problem can be delayed or reduced.
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Weed glossary
COMMON NAME SCIENTIFIC NAME
GRASSES
Annual phalaris Phalaris ssp. (minor)
Annual poa; winter grass Poa annua
Annual prairie grass Bromus catharticus
Annual ryegrass Lolium rigidum
Australian millet; Native millet Panicum decompositum
Awnless barnyard grass Echinochloa colona
Barley grass Hordeum ssp.
Barnyard grass; Barnyard millet Echinochloa crus-galli
Black grass; stinkgrass Eragrostis cilianensis
Black oats; Wild oats Avena spp.
Blown grass Agrostis aveacea
Brigalow grass Paspalum dilatatum
Brome grass Bromus ssp.(diandrus)
Button grass Dactyloctenium radulans
Canary grass; Paradoxa grass Phalaris paradoxa
Carpet grass Axonopus affinis
Coast button grass Dactyloctenium aegyptium
Columbus grass Sorghum almum
Couch grass Cynodon dactylon
Crab grass Digitaria sanguinalis
Crowsfoot grass Eleusine indica
Dinebra Dinebra reflexa
Dinebra Dinebra retroflexa
Dwarf setaria Setaria italica
Early spring grass Eriochloa spp.
Elastic grass Eragrostis tenuifolia
Feather top rhodes Chloris virgata
Foxtail millet Setaria italica
Grader grass Themeda quadrivalvis
Green panic Panicum maxmum var trishoglume
Green summer grass Brachiaria subquadripara
Guinea grass Panicum maximum cv. Hamil and cv. Guinea 
Innocent grass; Mossman river grass Cenchrus spp.
Japanese millet Echinochloa utilis
Johnson grass (seedlings) Sorghum halepense
Kikuyu grass Pennisetum clandestinum
Lesser canary grass Phalaris minor
Liverseed grass; Urochloa Urochloa panicoides
Mexican love grass Eragrostis mexican
Mossman river grass; Innocent grass Cenchrus echinatus
Native millet; Australian millet Panicum decompositum
Pale pigeon grass Setaria glauca
Paradoxa grass; Canary grass Phalaris paradoxa
Paspalidium Paspalidium ssp.
Paspalum; Brigalow grass Paspalum dilatatum
Pepper grass Panicum whitei
Pigeon grass Setaria spp.
Plains grass Austrostipa aristiglumis
Quackgrass Agropyrin repens
Queensland blue grass Dichanthium sericeum
Red flinders grass Iseilema vaginiflorum
Red spangletop grass Leptochloa filiformis
Rhodes grass Chloris gayana
Sand burr; Spiny burrgrass; Bohena beauty;  
     Innocent weed; Gentle annie

Cenchrus spp.

Silver grass Vulpia bromoides
Small burr grass Tragus australianus
Spiny burrgrass; Sand burr; Bohena beauty;  
     Innocent weed; Gentle annie

Cenchrus spp.

Stinkgrass; black grass Eragrostis cilianensis
Summer grass Digitaria spp.
Sweet summer grass Brachiaria eruciformis
Urochloa; Liverseed grass Urochloa panicoides
Velvet grass Brachiaria windersii
Volunteer – barley Hordeum vulgare
Volunteer – maize Zea mays
Volunteer – oats Avena sativa
Volunteer – sorghum Sorghum bicolour
Volunteer – triticale x Triticosecale spp.
Volunteer – wheat Triticum aestivum
Warrego grass Paspalidium jubiflorum
Weeping lovegrass Eragrostis parviflora
Whorled pigeon grass Setaria verticillate
Wild oats/Black oats Avena spp.
Wimmera ryegrass Lolium rigidum
Windmill grass Chloris truncatea
Winter grass; Annual poa Poa annua
RUSHES AND SEDGES
Mullumbibmy couch Cyperus brevifolius
Nutgrass Cyperus rotundus
Rushes Juncus spp.
Sedges Cyperus spp.

BROADLEAF WEEDS
Amaranth – Dwarf Amaranthus macroarpus
Amaranth – Green Amaranthus viridis
Amaranthus Amaranthus spp.
Annual ground cherry Physalis angulataor P. ixiocarpa
Annual ragweed Ambrosia artimisiifolia
Anoda weed Anoda cristata
Apple-of-Peru; Bluebell Nicandra physalodes
Bathurst burr Xanthium spinosum
Bellvine; Morning glory Ipomoea spp.
Bindweed Polygonum convolvulus

COMMON NAME SCIENTIFIC NAME
Black bindweed; climbing buckwheat Fallopia convolvulus 
Black pigweed; giant pigweed Trianthema portulacastrum
Blackberry nightshade Solanum nigrum
Bladder ketmia Hibiscus trionum
Bluebell; Apple-of-Peru Nicandra physalodes
Boggabri weed Amaranthus mitchellii
Burrs Xanthium spp.
Caltrop; Yellow vine Tribulus terrestris
Camel melon Citrullus lanatus var. lanatus
Capeweed Arctheca calendula
Castor oil Datura spp.
Chickweed Stellaria media
Cobbler’s peg; Farmers’ friend Bidens pilosa
Common heliotrope Heliotropium europaeum
Common sida Sida rhombifolia
Common verbena Verbena spp.
Corn gromwell Buglossoides arvensis
Crested goosefoot Chenopodium cristatum
Deadnettle Lamium amplexicaule
Docks Rumex spp.
Doublegee; Spiny emex; Three corned jack Emex australis
Dwarf marigold; Charlie’s weed Schkuhria pinnata
False castor oil; Thornapple Datura spp.
Fat hen Chenopodium album
Fumitory Fumaria spp.
Giant pigweed; Black pigweed Trianthema portulacastrum
Green amaranth Amaranthus viridus
Hairy wandering jew Commelina benghalensis
Indian hedge mustard Sisymbrium orientale
Jute Corchorus olitorius
Khaki weed Alternanthera pungens
Kidney weed Dichondra repens
Lucerne Medicago sativa
Mallow, red flowered Modiola caroliniana
Mallow, small flowered Malva parviflora
Melons see camel or paddy melon
Mexican clover; White eye Richardia brasiliensis
Mexican poppy Argemone spp.
Milk thistle; sowthistle Sonchus oleraceus
Mintweed Salvia reflexa
Morning glory; Bellvine Ipomoea spp.
Mustard Brassica spp.
New Zealand spinach Tetragonia tetragonoides
Noogoora burr Xanthium occidentale
Paddy melon, prickly Cucumis myriocarpus
Parthenium weed Parthenium hysterophorus
Paspalum Paspalum dilatatum
Peach vine; Cow vine Ipomoea lonchophylla
Peachvine Ipomoea lonchophylla
Peppercress Lepidium spp.
Perennial ground cherry Physalis virginiana
Pigweed Portulaca oleracea
Pimpernel; Scarlet pimpernel Anagallis arvensis
Polymeria Polymeria longifolia
Potato weed; Yellow weed Gallinsoga parviflora
Prickly lettuce Lactuca serriola
Prince of Wales feather; Redshank Amaranthus powellii
Ragweed Ambrosia artimisiifolia
Redroot Amaranthus retoflexus
Redshank; Prince of Wales feather Amaranthus powellii
Rolypoly, soft Salsola kali
Rough poppy Papaver hybridum
Scarlet pimpernel; Pimpernel Anagallis arvensis
Sesbania pea Sesbania spp.
Shepherd’s purse Capsella bursa-pastoris
Slender thistle carduus pycnocephalus
Smartweed; Knotweed Polygonum spp.
Sowthistle; Milk thistle Sonchus oleraceus
Spear thistle Cirsium vulgare
Spiny emex; Doublegee; Three corned jack Emex australis
Spurge; Milkweed Euphorbia spp.
Stagger weed Stachys arvensis
Starr burr Acanthospermum hispidum
Sticky ground cherry Physalis viscosa
Stinking goosefoot Chenopodium spp.
Stinking Roger Tagetes minuta
Thornapple – Common Datura stramonium
Thornapple – Fierce Datura ferox
Thornapple; False castor oil Datura spp.
Three corned jack; Doublegee; Spiny emex Emex australis
Threehorn bedstraw Galium tricornutum
Turnip weed Rapistrum rugosum
Variegated thistle Silybum marianum
Volunteer – cotton Gossypium
Volunteer – lupins Lupinus spp.
Wandering jew Commelina spp.
White clover Trifolium repens
White eye; Mexican clover Richardia brasiliensis
Wild gooseberry Physalis minima
Wild lettuce; Willow lettuce Lactuca saligna 
Wild radish Raphanus raphanistrum
Wild turnip Brassica tournefortii
Wireweed; Hogweed Polygonum aviculare
Yellow vine; Caltrop Tribulus spp.
Yellow weed; Potato weed Gallinsoga parviflora
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Managing your legal responsibilities in applying pesticides

Pesticides Act
The Pesticides Act 1999 is the primary legislative instrument 
controlling the use of pesticides in NSW and is administered 
by the Environment Protection Authority (EPA). The 
underlying principle of the Pesticides Act is that pesticides 
must only be used for the purpose described on the 
product label and all the instructions on the label must be 
followed. Consequently, all label directions must be read by 
or explained to the user prior to each use of the pesticide.

All pesticide users should take reasonable care to protect 
their own health and the health of others when using a 
pesticide. They should also make every reasonable attempt 
to prevent damage occurring from the use of a pesticide, 
such as off-target drift onto sensitive areas or harm to 
endangered and protected species.

A Regulation was gazetted in 2009 renewing the 
requirement for all commercial pesticide users, i.e. all 
farmers and spray contractors, to keep records of their 
pesticide application.

While no set form has to be used, records must include 
the following:
• full product name,
• description of the crop or situation,
• rate of application and quantity applied,
• description of the equipment used,
• address of the property, identification of the area treated 

and order of paddocks treated,
• date and time of the application (including start and 

finish), 
• name, address, and contact details of the applicator and 

of the employer or owner if an employee or contractor 
is the applicator,

• estimated wind speed and direction (including any 
significant changes during application),

• other weather conditions specified on label as being 
relevant (e.g. temperature, rainfall, relative humidity).

A form that captures all the information required by the 
Regulation, together with notes on how to fill it in, is included 
in this guide. The form and notes can also be downloaded 
from the Department’s website. A self-carboning record book 
is available from Murrumbidgee Rural Studies Centre, Yanco.

Records must be made within 24 hours of application, 
be made in legible English, and kept for 3 years.

 The 2009 Regulation requires all commercial pesticide 
users to be trained in pesticide application.

The training of aerial applicators, pest control 
operators and fumigators is recognised as satisfying the 
requirements of the Regulation. Apart from these groups, 
all commercial users must have a prescribed qualification. 
Only domestic use, such as home gardens, is excluded, 
provided the pesticide is a specific domestic/home garden 
product. Covered by the Regulation is pest control by/on:
• public authorities, e.g. State Rail,
• golf courses, sporting fields and bowling greens,

• agricultural, horticultural, aquacultural and forestry 
operations, 

• businesses, educational institutions, and hospitals.
The minimum prescribed training qualification is 

the AQF2 unit of competency, ‘Apply chemicals under 
supervision’, although owner-applicators are encouraged to 
train and be assessed in the two higher AQF3 competencies, 
‘Prepare and apply chemicals’ and ‘Transport, handle and 
store chemicals’. 

Growers are recommended to undertake the SMARTtrain 
course, Chemical Application, or the standard ChemCert 
course, both of which cover the higher AQF3 competencies. 
For growers with literacy and/or numeracy problems, the 
lower level AQF2 competency will provide a minimum 
qualification that satisfies the Regulation.

Hazardous Chemicals legislation
Many registered pesticides are classified as hazardous 
chemicals and most of those that are not pose some risk to 
the health of those who use them or are exposed to them.

The Work Health and Safety Act 2011, and the 
Hazardous Chemical section of the Work Health and 
Safety Regulation 2011, detail legal requirements of 
suppliers, workers and persons conducting businesses or 
undertakings in the workplace for hazardous chemicals 
management. The Act and accompanying Regulation are 
intended to protect workers from both the short and long 
term health effects of exposure to hazardous chemicals 
and to improve current health and safety practices by:
• provision of health and safety information to workers 

(including a list or register of all hazardous chemicals 
and an SDS (Safety Data Sheet) for each hazardous 
chemical),

• consultation with workers,
• training of workers,
• minimising the risks arising from hazardous chemicals 

exposure, and
• health surveillance (if warranted by the risk assessment 

in respect of organophosphates).
Both storage and use are covered by the OHS legislation.
Storage limits have changed. Premises storing large 
quantities require placarding of both the storage 
shed and the entrances to the premises. If very 
large quantities are stored – which would be rare 
on-farm, a manifest, site plan and written emer-
gency plan are required. Consult your local Work-
Cover office for advice.

WorkCover NSW’s Code of practice for the safe use and 
storage of chemicals (including pesticides and herbicides) 
in agriculture is an approved industry code of practice 
and provides practical guidance for farm chemical users 
to comply with the legislation mentioned here.
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How to fill out your Pesticide Application Record
(This form includes more than the Records Regulation 

requires, so compulsory information is in italics.)

Property/holding
Attach a detailed property map (for instance, line 
drawing), showing adjoining sensitive areas, with 
paddocks and other features clearly identified. 

Fill in the residential address.

Applicator details
The applicator, or person applying the pesticide, must fill in 
their contact details. If the applicator is not the owner, for 
instance, a contractor or employee, then the owner’s details 
also have to be filled in. In the case of a contractor, one 
copy of the record should be kept by the applicator and 
another given to the owner.

Sensitive area identification
If there are sensitive areas, either on the property or on 
land adjoining, these should be identified in advance, 
and marked on the sensitive areas diagram, together with 
any precautions or special instructions. When using a 
contractor or giving the job to an employee, this section 
should be filled in and given to the person doing the 
application BEFORE the job starts. The property map 
with sensitive areas marked should be shown to them, 
and the job fully discussed.

Paddock identification
Identify the paddocks/blocks and order of treatment (if 
there is more than one) in the ‘paddock’ row of the form. 
This should be filled in prior to the start of application, 
along with the residential address. If using a contractor 
or employee, this information should also be given to 
them BEFORE they start the job. Applicators using global 
positioning systems (GPS) could include a GPS reading 
in addition to the paddock number/name.

Crop/animal identification
The left-hand side of the table is for crops, pastures  
and plants (non-crop, bushland and fallow), the right 
hand side for animals. As a minimum, identify the host 
(crop/situation) and the weed. It would be helpful to 
provide as much detail about the weed as possible, for 
instance, 4-leaf. Addition of details such as crop variety 
and growth stage are often important for QA schemes, 
but may also be necessary to positively identify the area 
treated as required by the regulation. 

Product details
The product name and rate/dose should be transcribed 
from the label. For tank mixes, include all products in 
the mixture. 

If the use pattern is on-permit, include the permit number 
and expiry date as well as the label details. The permit 
rate/dose may vary from that on the label. Don’t forget 
to include the label product name.

The water rate may come from the label or from your 
standard practice or as a result of your calibration. If 
additives or wetters are included in the mixture, it is 
helpful to note these.

The total L or kg can be calculated when the application 
is finished. 

If the label has a withholding period (WHP), note this 
down. To calculate the date when treated produce can 
be harvested or slaughtered, for example using a WHP 
of 7 days, add 7 full (24 hour) days to the time when you 
finished applying the chemical. If you want to harvest or 
slaughter earlier in the day than that time, you will have 
to wait until the eighth day.

Equipment details
As a minimum, you have to fill in what equipment you used. 
Positive identification can be assisted by specifying the 
settings used for the application, for instance, nozzle 
type and angle, pressure. The nozzle type will usually 
include the angle. With pressure, the reading should be 
as close to the nozzle as possible. Other details are useful 
as a reminder for future use, or as a check on your set-up 
should you have a treatment failure, for instance, date of 
calibration and water quality. Water quality is important 
for herbicide efficacy. At the most basic level, water quality 
can be described in terms of its source, for instance, 
rainwater, dam water, bore water.

Weather
As a minimum, you have to record wind speed and 
direction. This is better measured with instruments than 
estimated. Record any changes during application.

You must also record the time of day when you started 
and the time when you finished.

Weather records have to be made for all equipment that 
distributes pesticide through the air.

Rainfall should be recorded for the 24 hours before and 
the 24 hours after application, unless a different figure is 
given in the restraints or critical comments sections of the 
label. Rainfall before or after application can affect efficacy.

Temperature and relative humidity should also be 
recorded, particularly if either or both are referred to in 
the restraints or critical comments sections of the label. 
Temperature and relative humidity can affect efficacy, 
increase the risk of off-target drift or may damage the host 
(phytotoxicity) or a combination of all three. 
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Pesticide Application Record
Property holding (residential address): Date:

Applicator’s full name: Owner (if not applicant):

Address: Address

Phone:
Mobile:

Fax: Email: Phone:
Mobile:

Fax: Email:

Sensitive areas (incl distances and buffers):
                                        N

           W                                                   E

                                         S

Comments (incl risk controls for sensitive areas):

Paddock no/name: Paddock area: Order paddocks sprayed:

Crop/situation: Type of animals:

Crop/pasture/variety: Age/growth stage:

Growth stage: Mob/paddock/shed:

Pest/weed/disease: No animals treated:

Pest density/incidence:      Heavy                             Medium                 Light 
Full product name: Rate/dose: Water rate (L/ha):

Permit no: Expiry date: Adjuvants: Total ha:

Total L or kg: WHP: ESI: Date suitable sale:

Equipment type: Release height: Speed: Nozzle type*: Pressure:

Date last calibrated: Water quality (pH and/or description):

Showers   Overcast   Light cloud   Clear sky  
Rainfall (24 hours before and after)
Before                                      mm During                                      mm After                                       mm
Time Temperature RH % Wind speed Direction Variability
Start:

Finish:
Comments:

* Include brand and capacity, e.g. TeeJet AI 11002.
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Table 1. Guidelines for crop rotations – Herbicides
The minimum re-cropping period after the application of herbicides are presented as a guide when planning rotations. The re-cropping interval is given in months unless indicated (w) = weeks or days (dy)
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Azuki bean – – 6 18 6 9 24 6 – – – – – 6 18 – 6 – 12 0 –
Barley 24 30 6 18 6 9 24 6 7 (dy) 4 4 1 (w), (c) – 6 18 3 (w) 6 2 (w) 0 12 3 (w)
Canola  
(including Roundup Ready®) – – 6 18 6 9 24 6 – 4 4 1 (w), (c) 6 6 18 9 6 6 – 0 9

Canola (Clearfield®) – – 6 18 6 9 24 6 – – – – – – – – 6 – – – –
Canola (Triazine tolerant) – – 0 0 6 0 24 6 – – – – – – – – 0 – – – –
Cereal Rye 24 30 6 18 6 9 24 6 – – – – – 6 18 – 6 – – 12 –
Chickpea 3 9 6 18 6 0 12 6 7 (dy) 6 6 6 (c) – 6 18 9 0 6 12 0 9
Cotton – – 6 18 0 9 (k) 0 14 (dy) – 9 6 (c) 6 6 18 14 6 6 12 0 14
Cowpea – – 6 18 6 – 12 6 – – – – – 6 18 – 6 – 12 0 –
Faba bean 24 30 6 18 6 0 12 6 – 6 6 – – 6 18 9 0 – 12 0 9
Field pea – – 6 18 6 – 12 6 – – – – 0 6 18 9 0 – 12 0 9
Lab Lab – – 6 18 6 – 12 6 – – – – – 6 18 – 6 – 12 0 –
Linseed 3 9 6 18 6 9 24 6 – – – – – 6 18 – 6 – – 0 –
Lentils – – 6 – 6 – 24 6 – – – – – – – 9 6 – 12 0 9
Lucerne – – 6 18 6 – 24 6 – 9 6 9 (c) – 6 18 9 6 6 12 0 9
Lupins – – 6 18 6 0 24 6 – – – – – 6 18 9 0 – 12 0 9
Maize 21 27 0 0 6 9 k 0 7 (dy) – – 2 (w), (c) – 0 0 8 (w) 6 2 (w) 0 12 8 (w)
Medic – – 6 18 6 – 24 6 – – – – – – – – 6 – 12 0 9
Millet – – 6 18 6 9 24 6 – – – – – 6 18 – 6 – – 12 –
Millet (Japanese) – – – – 6 9 24 6 – – – – – – – – 6 – – 12 –
Millet (Panorama) – – – – 6 9 24 6 – – – – – – – – 6 – – 12 –
Millet (White French) – – – – 6 9 24 6 – – – – – – – – 6 – – 12 –
Mungbean 21 27 6 18 6 – 24 6 – – 5 – – 6 18 – 6 – 12 0 –
Navy bean – – 6 18 6 – 24 6 – – – – – 6 18 – 6 – 12 0 –
Oats 24 30 6 18 6 9 24 6 – – – 1 (w), (c) – 6 18 3 (w) 6 2 (w) 0 12 3 (w)
Pigeon pea – – 6 18 6 – 24 6 – – – – – 6 18 – 6 – 12 0 –
Safflower 12 18 6 18 6 9 24 6 – – – – – 6 18 – 6 – – 0 –
Sorghum 21 27 0 0 6  9 (k) 0 (e) 7 (dy) – 3 2 (w), (c) – 0 (e) 0 e 8 (w) 6 2 (w) 0 12 8 (w)
Soybean 3 9 6 18 6 – 24 0 7 (dy) – 5 6 (c) 0 6 18 14 6 6 12 0 14
Sub clover – – 6 18 6 0 24 6 – – – – – – – – 6 – 12 0 –
Sunflower 21 27 6 18 6 9 24 0 7 (dy) – 5 6(c) – 6 18 14 6 6 12 0 14
Sweet corn 21 27 0 0 6 9 24 0 – – – – – 0 0 – 6 – – 12 –
Triticale 24 30 6 18 6 9 24 6 – – – – – 6 18 3 (w) 6 2 (w) 0 12 3 (w)
Vetch – – 6 18 6 – 24 6 – – – – – – – 9 6 – 12 0 9
Wheat 24 30 6 18 6 9 24 6 7 (dy) 4 4 1 (w), (c) – 6 18 3 (w) 6 2 (w) 0 12 3 (w)
Wheat (Clearfield®) – – 6 18 6 9 24 6 – – – – – – – – 6 – – – –
– No information available.
(a) Tordon 75D If use rates are in excess of summer or winter cereal use rates use a bioassay before recropping.
(b) Precept® – recropping intervals apply to alkaline soil.
(c) Torpedo® see label for minimum rainfall requirements during the re cropping interval. 
(d) On soils with a pH (CaCl2) greater than 7, a bioassay or analytical test should be undertaken before sowing.
(e) Concept® II treated seed only.
Registered 1 July 2012.

(f) Longer following dry periods between crops.
(g) Velocity® for crops with 9 months plantback rainfall of less than 300 mm during recropping interval may extend plantback interval.
(h) Plantback periods can vary between some products with same active and concentration, see individual product labels for details.
(l) Black cracking clay soils in Northern NSW only. Plantbacks differ between Northern and Southern NSW.
(k) Diuron – the spring following application see label.
(m) Plantback periods are for sensitive grass, except where wheat follows wheat or other winter crops.
Plantbacks may be longer if less than 100 mm rain over 4 months or longer. Prometryn and Stomp® refer to label for plantbacks.
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Table 2. Guidelines for crop rotations – Group B Herbicides
The minimum re-cropping period after the application of herbicides are presented as a guide when planning rotations. The re-cropping interval is given in months unless indicated (w) = weeks or (days) = days.

Ally® Glean® (a) Harmony® M (c) Logran® (n) 30–35 g/ha 
(Pre-emergent) Logran® 

B-power (n)

Spinnaker® 
700 WDG (o)

Broadstrike®  
25 g/ha in  

Northern NSW (p)

Flame® 
(w)

 Monza®  
20–25 g/ha

Raptor® 
(o)

OnDuty®  
20 g/ha 

(w)

Intervix® 
(w)

Midas® 
(w)

Hussar® (t) Atlantis® 
(u)

Balance®  
750 WG (v)

Crusader™ 
(b)

Eclipse®

Soil pH 5.6–8.5 6.5 or 
less

6.6–7.5 7.6–8.5 7.8 or 
less

7.9–8.2 8.3–8.5 6.5 or 
less

6.6–7.5 7.6–8.5 All soils 6.5 or 
less (d)

6.6 
–8.5 (m)

Azuki bean – – – – – – – – – – – – – – – – – – – – – – – 9
Barley 6 (w) 9 9 18 9 9 9 – – – 10 (e) 3 4 (f ) 12 22 10 (i) 8 (i) 10 (i) 10 (i) 9 9 10 (w) (y) (z) 6 –
Canola 9 12 22 – – – – 12 (j) 12 (h) 12 (h) 34 6 – 10 22 21 34 34 (i) 34 9 9 9 (q) 6 9
Canola(Clearfield®) 10 days 3 3 3 – – – – – – 0 – – – – 0 0 0 0 – – – – –
Canola(triazine tolerant) – – – – – – – – – – – – – – – – – – – – – – – 9
Cereal rye 6 (w) 3 3 18 3 3 3 – – – – 0 – – 10 – – – – – – – – –
Chickpea 9 – – – 9 9 9 12 (j) 12 (h) 12 (h) 0 3 4 10 22 10 8 10 10 9 9 – 6 –
Cotton – – – – – – – 15 (k) 15 (k) 18 (k) – 6 24 (l) – – – – – – 12 12 7 (q) 6 –
Cowpea – – – – – – – 15 (k) 15 (k) 18 (k) – – – – – – – – – – – – – –
Faba bean 9 12 22 – 9 9 9 12 (h) – – 0 6 3 12 22 10 8 10 10 9 11 9 (r) 6 9
Field pea 9 12 22 – 9 9 9 12 (j) – – 0 3 – 10 22 0 8 10 10 9 9 9 (r) 6 9
Lab Lab – – – – – – – – – – – – – – – – – – – – – – – –
Linseed 9 12 22 – 9 9 9 12 (j) – – – – – – – – – – – – – – – –
Lentils 9 – – – – – – – – – – – – 10 22 – – – – 21 11 21 (x) 6 –
Lucerne 9 12 22 – 9 9 9 12 (j) – – 10 3 4 (f ) – – 10 8 10 10 9 9–21 9 (q) 6 9
Lupins 9 12 22 – 9 9 9 12 (j) – – 10 6 – 10 – 10 8 10 10 9 9 – 6 –
Maize 14 18 26 – 6 6 14 15 (k) 15 (k) 18 (k) See label 0 10 (l) – – – – – – – 12 10 (w) (y) (z) 6 –
Medic 9 12 22 – 9 9 9 12 (j) – – 10 0 – – 22 – 8 10 10 21 21 21 (x) 6 9
Millet 14 – – – – – – – – – – – – – – – – – – – – – – –
Millet(Japanese) 14 – – – 4 6 14 – – – – – – – – – – – – – – – – –
Millet(Panorama) 14 – – – 14 14 14 – – – – – – – – – – – – – – – – –
Millet(White French) 14 – – – 14 14 14 – – – – – – – – – – – – – – – – –
Mungbean – – – – 4 14 14 15 (k) 15 (k) 18 (k) – – 3 – – – – – – 12 12 7 (r) – 9
Navy bean – – – – – – – – – – – – – – – – – – – – – – – 9
Oats 9 6 9 18 9 9 9 – – – 22 3 – 10 22 21 8 (i) 10 (i) 10 9 9 10 (w) (y) (z) 6 –
Pigeon pea – – – – – – – – – – – – – – – – – – – – – – – –
Safflower 9 12 22 – 9 9 9 – – – 22 – – – – 21 22 – 22 – – – – –
Sorghum 14 18 26 – 4 6 14 15 (k) 15 (k) 18 (k) – 6 10 (l) – – – – – – 12 12 7 (r) 6 –
Soybean 14 18 26 – 4 14 14 15 (k) 15 (k) 18 (k) 0 0 – – – 21 – – – 12 12 7 (r) 6 –
Sub clover 9 12 22 – 9 9 9 12 (j) – – – – – 10 – – 8 10 10 9 9–21 21 (x) 6 9
Sunflower 14 18 26 – 4 14 14 18 (k) 18 (k) – – 6 24 – – 21 – – – 12 12 7 (r) 6 –
Sweet corn – – – – – – – – – – – – – – – – – – – – – – – –
Triticale 6 (w) 0 0 0 3 3 3 – – – 10 (e) 0 – 0 0 10 (i) 8 (i) 10 (i) 10 (i) 9 9 – – –
Vetch – – – – – – – – – – 10 – – – 22 10 8 10 10 9 9 9 (r) 6 –
Wheat 10 days 0 0 0 3 3 3 – – – 10 (e) 0 4 (f ) 0 0 10 (i) 8 (i) 10 (i) 10 (i) 1 (d) 1 (d) 10 (w) (y) (z) – –
Wheat (Clearfield®) – – – – – – – – – – 0 – 3 – – 0 0 0 0 – – 10 (w) (y) (z) – –
– no information. 
(a)  Glean® and Siege® for soils of pH 8.6 and above, tolerance of crops (grown through to maturity) should be determined on a small scale, in a previous season,  

before sowing larger areas.
(b)  Crusader™ – Summer rainfall areas only, vertosol soils, 50 mm of rainfall/irrigation is required during the plantback interval. For Southern NSW, all soils, 25mm of rain is required, 9 month plantback.
(c) No less than 400 mm of rainfall between Harmony® M application and sowing of rotation crop and soil organic matter higher than 1.7%.
(d) For Monza® 300 mm rainfall (min) required between application and sowing of plantback crop.
(e)  If intending to sow wheat (except Clearfield® wheat), barley or triticale during the next winter season do not apply Spinnaker® later than the end of June and post-emergence  

later than the end of July. Do not use Spinnaker® where rainfall from spraying to sowing of cereals is expected to be below 300 mm. In addition do not use the 100 g/ha rate in  
areas where rainfall from spraying to sowing of cereals is expected to be below 400 mm.

(f)  Where wheat (except Clearfield® wheat) and barley or lucerne are to be planted during the next winter season DO NOT apply Flame® later than the end of DECEMBER,  
and only when rainfall is expected to be greater than 200 mm between herbicide application and sowing.

(h) Logran® – A minimum of 500 mm rainfall required to fall between herbicide application and planting.
(i)  Following use of Raptor® in legume based pasture or peas where wheat, barley, oats or triticale are intended to be sown during the next winter season do not apply Raptor®, OnDuty®, Intervix® or 

Midas® later than the end of August. Minimium rainfall from Raptor® application to sowing of cereals is 200 mm. Minimium rainfall from OnDuty®, Intervix® and Midas application to sowing of cereals 
is 250 mm at the higher label rates. See label.

(j) Logran® – A minimum of 300 mm rainfall required to fall between herbicide application and planting. 
(k) Logran® – A minimum of 700 mm rainfall (900 mm for sunflower) is required to fall between herbicide application and planting.

Registered 1 July 2012.

(l) Flame® – see label for additional rainfall requirements during the recropping interval for these crops.
(m) For Monza® 600 mm rainfall (min) required between application and sowing of plantback crop except cereal rye 300 mm.
(n) Logran® – See label for plantbacks for tankmixes with trifluralin and plantback periods on soils above 8.5 pH.
(o) See label for plantbacks based on winter/summer irrigated or dryland cropping.
(p) Recropping intervals for northern NSW on deep black soils with no impermeable sub horizon in the top 30cm.
(q) Balance® – 350 mm rainfall required between application and recropping. 
(r) Balance® – 250 mm rainfall required between application and recropping.
(t)  Hussar® – Rainfall less than 250 mm may result in extended recropping intervals, 500 mm for summer cropping. Patchy rain with extended dry periods may result in extended 

recropping intervals even when rainfall exceeds 250 mm. Not recommended on soils with a pH greater than 8.5.
(u)  Rainfall of less than 250 mm following Atlantis® use will result in extended recropping intervals, 500 mm for summer cropping. Use on soils with a pH greater than 8.5 (soil in 

water) has not been extensively tested and is not recommended.
(v) Balance® – Use on soils < 7.0 pH has not been extensively tested and may result in extended recropping intervals.
(w) All other crops 34 months plantback
(x) Balance® – 500 mm rainfall required between application and recropping. 
(y) Balance® –100 mm rainfall required between application and recropping.
(z)  If Balance® has been tankmixed with simazine a minimum recropping interval of 9 months applies to both wheat and barley. Avoid using any of these herbicides more than 

once in any paddock within 12 months.
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Testing for herbicide residues
Often there can be enough herbicide left in the soil from 
a previous application to damage the next crop. The levels 
remaining will be determined by: 
• initial application rate and herbicide type.
• soil pH – most herbicides last longer in alkaline soils.
• the amount of rainfall received between application and 

sowing.
• soil temperature – warm, damp soil hastens herbicide 

breakdown.
• soil texture, that is, the proportion of clay to sand and silt 

– sandy soils are more likely to have herbicide damage 
problems than clay soils.

• amount of cultivation – cultivation usually hastens 
herbicide loss.

• crop type and variety.
• soil organic matter content – high soil organic matter 

levels reduce the effect of soil active herbicides. 
However, most Australian soils are classed as low in 
organic matter.

• microbial activity for some herbicides – most of the 
above factors affect microbial activity.

As can be seen from the factors which affect herbicide 
persistence in the soil, many of them are out of the farmer’s 
control.

The situation can therefore arise where damaging 
residues might be present.

How to determine if residues are present
1. Susceptible weeds damaged or dying
If there are weeds present which are susceptible to the 
herbicide used which show no symptoms of damage, it 
is likely no damaging residues are present.

However, care must be taken to check whether the 
particular weeds have not germinated from below or 
above the possible herbicide band. This prevents weeds 
absorbing herbicide.

2. Laboratory testing 
Laboratory soil testing will cost approximately $100 to 
$200 per herbicide group and the herbicides to be tested 
must be specified. The technique most often used is the 
Gas-Liquid Mass Spectrometer.

Laboratory testing can tell how much herbicide is 
remaining, however most farmers will not need this level 
of detail. Tissue testing of affected plants can also be done 
in some situations.

3. Pot Test (Bioassay)
The simple pot test outlined here does not give an exact 
measure of the amount of residue present, but does 
indicate whether there is enough herbicide to damage 
sensitive crops.

The test will take at least 3–4 weeks to perform, so 
forward planning is essential if sowing and marketing 
windows are not to be put at risk.

The pot test was developed by the late Professor 
Buchholtz for testing of atrazine residues, however it can 
be used for most herbicides.
i. Take soil samples from several locations around the 

field. Remember that a test is only as good as the sample 
collected. Sample enough areas to prevent missing any 
possible high residue areas such as headlands. It may be 
useful to take separate samples from areas you suspect 
of being abnormally high. Take samples to the normal 
cultivation depth, or to 10 cm in non-cultivated fields. 
Collect about 5 kg per test.

ii. If samples can’t be tested within two weeks of 
sampling, freeze them. Allowing temperature of the 
samples to rise before drying can reduce the amount 
of residue present.

iii. Air dry samples that are wet by spreading out on a 
tarp. Cloddy soils should be crushed to produce even, 
pea-sized clods.

iv. Heavy-textured soils can be improved by adding 
an equal quantity of clean sand and then mixing 
thoroughly.

v. Add the contents of two capsules (0.5 g) of activated 
carbon (powdered charcoal) to half the soil or sand-
soil, mixing thoroughly. The carbon inactivates the 
herbicide. Soil treated with carbon should behave in 
the same manner as soil which contains no herbicide 
residues. Activated carbon is readily available from 
local pharmacies.

vi. Partially fill two 1-litre containers with soil without 
carbon and another two containers with the soil-
carbon mix. Plant pots or drink containers with 
drainage holes in the base can be used.

vii. Plant about 15 seeds of the crop in question and a 
known-sensitive species in each container and cover 
the seeds with 1–2 cm of soil and lightly water.

viii. Place the containers in a warm place (24ºC) where 
they will get plenty of sunlight. Sunlight is necessary 
for many herbicide symptoms to show.

ix. Symptoms should appear within 3–4 weeks of 
planting. Plants in pots exposed to lower temperatures 
will take longer to show symptoms.

x. If there are differences in growth between the soil with 
carbon and soil without carbon pots, it is advisable to 
only sow crops tolerant of the herbicide in question.

The following table is a useful guide to species sensitive 
to the main herbicide groups and typical symptoms to 
look for.

Herbicides – what are they?
Herbicides are chemicals which are ‘designed’ or 
formulated to do two things. Firstly to be spread evenly 
over a large area, at a low concentration – for example 
metsulfuron methyl (Ally®/Brush-off®) at 5 grams per 
hectare. Then secondly, to spread molecules of the active 
constituent across the target (usually the leaves), and to 
penetrate the leaf surface (often a waxy cuticle and the 
epidermis) where the active constituent interferes with 
plant processes, leading to plant death.

Often the active constituent is a solid which must be 
mixed with a carrier, forced through small orifices (spray-
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Table 3. Indicator plants and symptoms of herbicide damage
Herbicide Group Indicator Plants General Symptoms

B Glean®, Logran®, Ally®, Flame®, Spinnaker®, 
Arsenal®, Broadstrike®

1. cotton  
2. sunflower  
3. mungbean  
4. chickpea  
5. lucerne

Stunting, yellowing of new growth, particularly between the leaf veins. ‘Onion’ leafing and reduced tillering 
in cereals. Leaf-cupping in legumes.

C diuron, simazine, atrazine, cyanazine, 
fluometuron, terbutryn.

1. oats  
2. canola

Stunting of growth – yellowing of leaves between veins, often leading to browning/death starting at leaf 
margins. Faba beans show blackening of leaves, particularly around margins.

D trifluralin, Surflan®, Stomp® Xtra 1. sorghum  
2. millet

Reduced emergence. Stunted growth, thickening of roots with little or no secondary root development. 
Trifluralin causes crinkling of leaves and Stomp® Xtra gives rounded tips in grasses.

I Lontrel®, Tordon®, dicamba, 2,4-D, Starane™ 
200, Garlon® 600, Hotshot®, Grazon® Extra

1. cotton  
2. tomato 
3. chickpea  
4. faba bean

‘Onion-leafing’, reduced tillering and stunting in cereals. Twisting and distorted leaf development such as 
‘strapping’ and ‘cupping’. Increased development of fibrous roots.

tips), and travel through the air in droplets to be deposited 
onto a leaf before moving into the plant.

To do all this, herbicides are often complex mixes of 
many components, all of which will determine the form 
of herbicide you purchase, what it can be mixed with and 
how/when it is applied.

Definitions
Active constituent – the actual chemical that kills the 
weed. In some cases, the active constituent is an inert 
compound that is converted to a lethal ‘active’ compound 
in the plant.
Carrier – the substance the active constituent is bound 
to which allows it to be mixed with water (or sometimes 
diesel), and surfactant.

Emulsifiable concentrates (EC) use organic solvents 
such as xylene, which dissolves the active constituent. 
Water is the secondary carrier in which the herbicide is 
diluted prior to spraying.

Water-soluble salts do not require a primary carrier, 
i.e. the active ingredient is diluted directly with the 
‘secondary’ carrier, water.
Adjuvant – a chemical which:
• enables the primary carrier to be emulsified with, or 

dispersed through the secondary carrier (water)
• provide a stable, evenly mixed, diluted herbicide
• enables the active ingredient to be deposited evenly over 

and adhere to the target and penetrate the surface
Inert ingredients – everything in the herbicide other than 
the active constituent, i.e. carrier, adjuvant, emulsifiers 
dyes, anti-foaming agents, buffers.

Formulations
Companies choose a formulation which best delivers the 
active ingredient but also consider cost, convenience of 
use and market preference. The current trend is towards 
dry water dispersible granule (WG) formulations due to 
their higher concentration, need for less packaging and 
ease of use.

1. Soluble Concentrates (SL) 
The active constituent is soluble in water without 
breaking-down. When mixed with water the 
solution often turns milky. Herbicides such as 2,4-D 
amine, MCPA amine, Spinnaker® and glyphosate.

2. Emulsifiable Concentrates (EC) 
The active constituent is dissolved in an organic 
solvent and an emulsifier is added. Emulsification 
is when oil or solvent droplets containing dissolved 
active ingredient are suspended in water (the 
secondary carrier), giving a milky appearance. For 
example 2,4-D ester, Topik®, Fusilade® and Stomp® 
330E.

3. Suspension concentrates (SC) 
Suspension concentrates are essentially a WG in a 
pre-mix, with fine granules suspended in water.

4. Granules (GR) 
These pour like table salt and contain low 
concentrations of active constituent attached to 
an inert carrier. Granular formulations are usually 
used for soil active herbicides which require 
incorporation such as bromacil and Casoron®.

5. Wettable powders (WP) 
These are dry formulations of high concentration. 
Wettable powders consist of an active ingredient 
bound to fine mineral clay to be diluted in water 
forming a suspension.

6. Water dispersible granules (WG) 
Instead of a fine powder, these are formulated 
as granules. Like wettable powders, they form a 
suspension and require constant agitation. Many 
herbicides are formulated as water dispersible 
granules. Water dispersible granules have gained 
in popularity as their packaging does not pose the 
same environmental problem as liquid formulations 
whose containers have to be specially rinsed and 
recycled. Water dispersible granules often contain 
high proportions of the active ingredient, up to 
90%.
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Tankmixing herbicides is a common practice to improve 
weed control and broaden the weed spectrum. There may 
also be some advantages in helping avoid herbicide resistance 
problems. Many tankmixes are included on registered 
herbicide labels. Generally provided herbicides are registered 
for a particular use, they may be tankmixed provided they are 
compatible and label mixing instructions are followed. Note 
that some herbicides although being physically compatible can 
be antagonistic to weed control. This information is usually 
outlined on herbicide labels under compatability.
The order that herbicides are mixed is also important and 
the following mixing sequence is usually followed:

1. Water conditioning agents (if required – e.g. LI 700, Liase® 
or Primabuff®).

2. Water dispersable granules (WG)/dry flowable products 
(including those in water-soluble bags first).

3. Wettable powders (WP).
4. Flowables or suspension concentrates (e.g. atrazine-

simazine liquids).
5. Emulsifiable concentrates (EC) (e.g. trifluralin, Topik®, 

Kamba®, bromoxynil).
6. Water-soluble concentrates (e.g. glyphosate, Amicide® 500, 

Surpass®, Spray.Seed® 250, Gramoxone® 250).
7. Surfactants and oils (e.g. BS1000®, Hasten™,  

D-C-Trate®).
8. Soluble fertilisers.

Tips for tankmixing herbicides

SMARTtrain Chemical Accreditation Program
Nationally-recognised chemical training for a healthy future

Under the Pesticides Regulation 2009 of the Pesticides Act, all commercial users of pesticides must be trained.  
If you apply pesticides you must be trained. If you employ or engage people who apply pesticides, they must be trained.  

To find your nearest SMARTtrain course provider, contact your local TAFE college or ring 1800 138 351
Chemical application (AQF3)
This course is for those who use powered equipment when applying chemicals in a range of industries. You will learn how to use various 
types of equipment ranging from boom sprays to air blast sprayers and animal spray units safely and effectively.
Managing chemical use (AQF4)
This course is for people who manage the application of chemicals. It deals with the risks associated with transporting, storing, mixing and 
loading, applying, and disposing of agricultural chemicals, as well as issues such as risks to workers’ health and safety that need to be identified 
and measures like personal protection equipment and staff training to control them.

Herbicide Resistance Weed Testing  
and Crop Seed Quality Testing

by Dr Peter Boutsalis of Plant Science Consulting
www.plantscienceconsulting.com

Plant Science Consulting offers: 
1. Herbicide resistance testing of 
 (i) Seeds (Seed Test) (ii) Plants growing in the field (Quick-Test)
2.  Crop seed testing (germination, vigour, seed weight) to determine the quality of 

your sowing seed

All winter and summer growing grass weeds some broadleaved weeds can be 
tested for herbicide resistance. Herbicide resistance testing is a valuable integrated 
weed management tool because it allows farmers to confidently use herbicides that 
have been confirmed in a pot test to work. Using herbicides without any knowledge 
of the resistance status of a paddock is risky and can cost thousands of dollars in 
wasted herbicide, lost yield and replenishment of weed seeds into the seedbank.

If you would like more information including pricing, or to register a weed or crop 
seed sample visit www.plantscienceconsulting.com or call Peter on 0400 664 460

Peter boutsalis - plant science consulting ad half page.indd   1 26/04/2012   9:15:04 AM

http://www.plantscienceconsulting.com
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Using adjuvants, surfactants and oils with herbicides

Herbicides often need help to spread across the leaf and 
penetrate the leaf surface of weed targets to give best 
results.

Some herbicides have sufficient adjuvant and require no 
additional surfactants to perform well. However some do 
and this is usually detailed on the herbicide label. Always 
read the herbicide label before opening the container and 
heed the information printed there.

An adjuvant is any additive to a herbicide which is intended 
to improve the effectiveness of the herbicide. There are many 
products which have been developed to assist herbicides 
to contact the weed target, then remain and penetrate the 
weed leaf. 

The APVMA classes adjuvants into two categories:
• adjuvants which enhance product efficacy; and
• adjuvants which improve the ease of application.

Adjuvants which enhance product 
efficacy
Wetters/Spreaders (enhance adhesion to and spreading of 
spray droplets on target surfaces by reducing the surface 
tension of the pesticide formulation and improving 
coverage) such as;
• Non-ionic surfactants - non-reactive, i.e. they do not 

have a negative charge or a positive charge; they remain 
on the leaf once dry and allow rewetting after rain, 
permitting additional pesticide uptake.

• Anionic surfactants – negative charge
• Cationic surfactants – positive charge
• Amphoteric surfactants
• Organo-silicate surfactants
• Acidified surfactants
Stickers (increase adhesion of pesticides to target surfaces) 
such as;
• Latex-based
• Terpene/pinolene
• Pyrrolidone-based
Penetrants (improve the transfer of active ingredients 
from the target surface to interior tissues) which may 
include:
• Mineral oil
• Vegetable oil
• Esterified vegetable oil
• Organo-silicate surfactants
• Acidified surfactants
Extenders (enhance the amount of time the active 
ingredient remains toxic by increasing resistance to 
environmental degradation) which may include;
• Ammonium sulphate
• Menthene-based

Humectants (increases the density/drying time of an 
aqueous spray deposit)
• Glycerol
• Propylene glycol
• Diethyl glycol

Adjuvants which improve ease of 
application
Acidifying/Buffering agents (adjusts the pH of alkaline 
or acidic water and minimizes decomposition of the 
pesticide through alkaline hydrolysis).
Anti-foaming/De-foaming agents (reduces or suppresses 
the formation of foam in the spray tank preventing foam 
overflow):
• Dimethopolysiloxane
Compatibility agents (permit the mixing of different 
agrochemicals by preventing antagonism between 
different ingredients in the spray solution) such as:
• Ammonium sulphate
Drift control agents (alter the viscoelastic properties of 
the spray solution yielding a coarser spray with greater 
mean droplet sizes):
• Polyacrylamides
• Polysaccharides
Dyes (commonly used for spot or boom spraying 
herbicides to detect missed spots or avoid spraying a plant 
or area twice).
Water conditioners (prevents reaction between hard 
water ions in spray solutions and suppresses formation 
of precipitates or salts)
• Ammonium sulphate

Factors affecting adjuvant use include:
1. Crop safety – addition of an adjuvant can reduce 

herbicide selectivity and thereby increase crop damage. 
This is not an issue for fallow and pre-emergent 
herbicides.

2. Effectiveness or activity – adjuvants are usually added 
to increase the effectiveness of herbicides. However, 
use of the wrong type or rate can reduce effectiveness, 
such as decreasing herbicide retention on leaves.

3. Water hardness – hard water can lead to poor mixing of 
the chemical with water. This particularly occurs with 
emulsifiable concentrates. High levels of calcium and 
magnesium ions bind with amine formulations causing 
them to be less soluble and therefore less effective.

4. Water temperature – low water temperature can lead 
to gelling in the tank. High concentration herbicides 
might not mix and surfactants may perform poorly.

The table on page 14 lists some of the available adjuvants.

A good reference for further information is a book called Adjuvants (Oils, Surfactants  
and Other Additives for Farm Chemicals), produced by Conservation Farmers Incorporation,  

PO Box 1666, Toowoomba, Qld 4350. Telephone (07) 4638 5356.
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Some adjuvants in common use
Trade name Constituent Company Claim

Spray oil

Adigor™ 440 g/L methyl esters of canola oil, fatty acids solvent, 222 g/L 
liquid hydrocarbons

Syngenta Adjuvant for use with Axial®.

Uptake™ Spraying Oil 582 g/L paraffinic oil + 208 g/L non-ionic surfactants Dow AgroSciences Spreading/wetting agent for many selective herbicides e.g. Topik®, Verdict™ 520.

Hotwire® Spraying Oil 598 g/L paraffinic oil + 210 g/L non-ionic surfactants Farmoz Spreading/wetting agent for many selective herbicides.

Bonza® 471 g/L paraffin Nufarm Spreading/wetting agent for certain herbicides.

Caltex Broadcoat® 861 g/L petroleum oil Caltex Adjuvant/wetting agent. Used with certain non-selective herbicides.

Kwickin™/Impel™ 704 g/L methyl and ethyl canolate and 196 g/L blend of 
surfactants, sorbitan esters and vegetable oil ethoxylate

GullfAg/ Nufarm Improves penetration. Used with certain post-emergent herbicides.

Hasten™ 704 g/L fatty acid esters of canola oil + surfactant >15% Victorian Chemical Co. Wetting/spreading/penetrating agent for certain post-emergent herbicides.

Activoil® 704 g/L fatty acid esters of canola oil. SST Products Improves penetration. Used with certain post-emergent herbicides.

Intac® Ag Oil 820 g/L canola oil Nipro Products Improves droplet deposition, uptake. Used with non and selective herbicides.

Supa Stik® Oil 840 g/L canola oil Agrichem Improves droplet deposition, uptake. Used with non and selective herbicides.

Protec® Plus 700 g/L canola oil extract Grevillia Ag Improves droplet deposition, uptake. Used with non and selective herbicides.

Codacide® Organic 860 g/L vegetable oil Microcide Suitable for use with certain non-selective herbicides.

Synertrol® Broadacre 780 g/L emulsified vegetable oil Organic Crop Protectants Wetter, spreader and penetrant compatible with most herbicides.

Ad-Here™ 970 g/L mineral oil Victorian Chemical Co. Adjuvant for Select®, Verdict™, Targa®, Sertin® 186 EC, Express®.

Supercharge® 432 g/L mineral oil Crop Care Designed for use with Achieve® WG, Falcon® WG and Fusion® WG.

Amplify® 432 g/L mineral oil Farmoz Designed for use with Farmoz Pentagon® herbicide.

D-C-Trate® 763 g/L petroleum oil Caltex Anti-evaporant/wetting agent used with certain herbicides.

DC Tron™ 991 g/L petroleum oil Caltex See label.

Surfactant

Agral® 600 600 g/L non-ionic surfactant Crop Care Wetting/spreading agent, for most selective and non selective herbicides.

Wetter TX® 1040 g/L non-ionic surfactant Nufarm Used with Roundup® when treating certain grasses.

BS1000®/Deltawet® 1000 1000 g/L alkoxylated alcohol Crop Care/Tasman 
Chemicals

Wetting/spreading agent, for most non and selective herbicides.

Hot-up® 340 g/L non-ionic surfactant + 190 g/L mineral oil +  
140 g/L ammonium sulfate

Victorian Chemical Co Wetting, penetrating, reduce antagonism of non-selective herbicides.

Activator® 900 g/L non-ionic surfactant Nufarm Wetting agent. Used with most non and selective herbicides.

Wetter 1000 1003 g/L non-ionic ethoxylates Chemag Wetting/spreading agent, for most non and selective herbicides.

Wetspray® 600 600 g/L non-ionic surfactant Farmoz Wetting/spreading agent, for most non and selective herbicides.

Wetspray® 1000 1000 g/L non-ionic surfactant Farmoz Wetting spreading agent, for most non and selective herbicides.

Chemwet® 1000 1040 g/L non-ionic ethoxylates Nufarm Wetting/spreading agent, for most non and selective herbicides.

Agri-Wett® 77 377 g/L nonylphenol ethylene Agrichem Wetting/spreading agent, for most non and selective herbicides.

Bond® Adjuvant 450 g/L synthetic latex + 100 g/L non-ionic surfactant Nufarm Used when the addition of a sticker, spreader and deposit agent is required.

Compatability agent

Liase®/Liquid Assist 417 g/L ammonium sulfate Nufarm/Rutec Minimise antagonism. For use with glyphosate herbicides.

Response®/Enhanzar® 425 g/L ammonium sulfate Landmark/Western Stock 
Distributors

Minimise antagonism. For use with glyphosate herbicides.

Alltask Benefit® 425 g/L ammonium sulfate Landmark Minimise antagonism. For use with glyphosate herbicides.

Liquid Boost® 417 g/L ammonium sulfate GullfAg Minimise antagonism. For use with glyphosate herbicides.

Bonus® 250 g/L ammonium sulfate + 188.5 g/L alkylethoxyphosphate Nufarm Designed for use with Nufarm Credit® broadhectare only.

Acidifying/buffering agents

LI 700®/Delta Lipro® 700 350 g/L soyal phospholipids + 350 g/L propionic acid Nufarm/Tasman Chemicals Wetter, spreader, acidifier, compatible with most herbicides except sulfonylureas.

Primabuff® 266.2 g/L nonoxinol-9
375.1 g/L phosphoric acid derivatives

Crop Care Penetrant, buffering, acidifying, compatibility aid, used with certain non-
selectives.

Agri-Buffa® 430 g/L phosphate esters, 100 g/L polyalkylene oxide Agrichem Wetter, spreader, acidifier, compatible with most herbicides.
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Water quality for herbicide application

Good quality water is important when mixing and 
spraying herbicides. It should be clean and of good 
irrigation quality. Poor quality water can reduce the 
effectiveness of some herbicides and damage spray 
equipment. Some poor results with herbicides could 
possibly be due to water quality problems.

Effects of water quality
Water quality depends on the source of the water (rain-
fed tank, dam, river, bore or aquifer) and the season (e.g. 
heavy rain, drought). There are several characteristics of 
water quality which affect chemical performance.
Dirt: Dirty water has very small soil particles (clay and 
silt) suspended in it. These soil particles can absorb 
and bind the chemical’s active ingredient and reduce 
its effectiveness. This applies especially to glyphosate, 
paraquat and diquat.

Dirt can also block nozzles, lines and filters and reduce 
the sprayer’s overall performance and life. As a guide, 
water is considered dirty when it is difficult to see a 10¢ 
coin in the bottom of a household bucket of water.
Water hardness: Water is termed hard when it has a 
high percentage of calcium and magnesium. Hard water 
won’t lather with soap and can cause some chemicals to 
precipitate. Susceptible chemicals often have agents added 
to overcome this problem.

Formulations of 2,4-DB are particularly sensitive to hard 
water (> 400 ppm CaCO3 equivalent). Other herbicides 
such as glyphosate, 2,4-D amine and MCPA amine, 
Lontrel® and Tigrex® can also be affected.

Hard water can also affect the balance of the surfactant 
system and affect properties such as wetting, emulsification 
and dispersion. Very hard water can also reduce the 
efficiency of agents used to clear dirty water.
Water pH: pH is a measure of acidity and alkalinity scaled 
on a range between 1 and 14. A pH of 7 is neutral, less 
than 7 acid and more than 7 alkaline. Most natural waters 
have a pH between 6.5 and 8.

In highly alkaline water (pH>8) many chemicals 
undergo a process called alkaline hydrolysis. This process 
causes the breakdown of the active ingredient into other 
compounds which can reduce the effectiveness of the 
pesticide over time. This is one reason why spray mixes 
should not be left in spray tanks overnight.

Very acid water can also affect the stability and physical 
properties of some chemical formulations.
Dissolved salts: The total amount of mineral salts 
dissolved in water is usually measured by the electrical 
conductivity (EC) of the water.

The EC of bores and dams depends largely on the salt 
levels in the rock and soil that surrounds them. During a 
drought the salinity of water increases.

Very salty water can cause blockages in equipment and 
is more resistant to pH changes.

Organic matter: Water containing a lot of organic matter 
such as leaves or algae, can block nozzles, lines and filters. 
Algae can also react with some chemicals, reducing their 
effectiveness.
Temperature: Very hot or cold water can affect the 
performance of some chemicals.

Improving water quality
Water needs to be tested to see whether it will affect 
chemical performance. There are commercial products 
available to reduce pH (e.g. Primabuff BB5 and LI700 
and Hotup®), soften hard water and clear dirty water. To 
reduce the effects of very salty water, you may need to mix 
water from several sources.
Acknowledgement: Extracts from SPRAY SENSE Bulletin 
No.12 T. Burfitt, S. Hardy and T. Somers (1996).

The following table summarises the effect of water quality 
on some herbicides:–

Herbicide tolerances to water qualities:
Herbicide Water Quality

Muddy Saline Hard Alkaline
(> pH 8)

Acidic
(< pH 5)

2,4-DB ✕ NR
2,4-D or MCPA amine ✔ ✔ ✕ NR
2,4-D or MCPA ester ✔ Test Test ✔ ✔

Affinity® ✔ ✔ ✔ ✕ NR
Ally®, Associate® ✔ ✔ ✔ Better ✕

Brodal® ✔ ✔ ✕

Dicamba ✔ ✔ NR NR
Diuron ✔ Test ✔ ✔

Diuron + 2,4-D amine ✔ Test ✕ NR
Diuron + MCPA amine Test ✕ NR
Fusilade® ✔ ✔ ✔ NR ✕

Chlorsulfuron, Glean®, Lusta® ✔ ✔ ✔ Better ✕

Glyphosate ✕ ✔ ✕ ✔

Hoegrass®, Nugrass® ✔ ✔ ✔ NR ✔

Logran®, Nugran® ✔ ✔ ✔ Better ✕

Lontrel® ✔ ✔ ✕ ✕

Sertin® ✔ ✔ ✔ ✔ ✔

Simazine ✔ ✕ ✔ NR
SpraySeed®, paraquat, diquat ✕ ✔ ✔ ✔ ✔

Targa® ✔ ✔ ✔ ✔ ✔

Tigrex® ✔ ✕ ✕ NR
Trifluralin ✔ ✔ ✔ ✔

Verdict® 520 ✔ ✔ ✔ NR ✔

Key:
✔   = OK.
✕  = Do not use.
NR  = Not recommended but use quickly if there is no alternative. 
Test = Mix herbicides and water in proportion and observe any instability.
Better = Higher efficacy of product when using alkaline water
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Active constituent

Trade name

atrazine 
500 g/L
Kenso
Atrazine 500 SC 
Farmozine® 500

atrazine
600 g/L
Gesaprim® 600 SC
Atrazine Hi-Load 600

atrazine
900 g/kg
Gesaprim® Granules 900 WG 
Nu-Trazine® 900 DF 
Farmozine® 900 WDG

glyphosate
540 g/L
Roundup PowerMAX®
Potassium salt

glyphosate
470 g/L
Roundup® Dual Salt 
Technology®

glyphosate
450 g/L
Roundup® CT
Wipe-Out® 450

glyphosate potassium
500 g/L
Touchdown® Hi Tech

glyphosate
480 g/L
Ripper™ 480

Aircraft (A) or boom (B) AB* AB* AB* AB AB AB AB AB
Crop Sorghum Sorghum All crops All crops All All crops All crops All crops
Rate per hectare (litres) (litres) (kilograms) (litres) (litres) (litres) (litres) (litres)
Annual ryegrass –

 (a) Not Farmozine® 500.

– –

(b) Not Nu-Trazine® 900 DF.

–

Compatible with Surpass®, check label.

– 1.2–1.6 (c )

For annual ryegrass use Wetter TX™. For all weeds use higher rates for higher weed pressure. (c) 
Southern NSW

 only.

1.0–1.32 (c )

(c) Southern NSW
 only use W

etter TX.

 1.03–1.54 (c ) 

(c) Southern NSW
 only use W

etter TX. (d) 30 cm new growth.

Barnyard grass 3.6–6.0 3–5 2.0–3.3 0.625–1.3 0.76–1.5 0.8–1.6 0.47–1.33 0.75–1.5
Button grass – – – 0.625–1.3 0.76–1.5 0.8–1.6 0.66–1.3 –
Crowsfoot grass 3.6–6.0 3–5 2.0–3.3 – – – – –
Early spring grass 3.6–6.0 (a) 3–5 2.0–3.3 – – – – –
Johnson’s grass – – – 1.3–2.0 1.5–2.3 1.6–2.4 1.33–1.87 1.5–2.55 (d)
Liverseed grass – – – 0.625–1.3 0.76–1.5 0.8–1.6 0.47–1.33 0.75–1.5
Native millet – – – 0.625–1.3 0.76–1.5 – 0.66–1.33 0.75–1.5
Paradoxa grass (phalaris) – – – 0.34–0.66 0.76–1.5 – 0.33–0.66 0.375–0.75
Pigeon grass 3.6–6.0 3–5 2.0–3.3 – – – 0.47–1.33 –
Sorghum – slashed stubble – – – 0.66–1.35 – 0.8–1.2 0.66–1.3 0.9–1.5
Sorghum – unslashed stubble – – – 0.66–1.35 – 1.2–1.6 1.0–1.3 0.9–1.5
Sorghum – volunteer – – – 0.5–1.35 0.76–1.5 0.8–1.6 0.47–1.33 0.56–1.5
Stinkgrass – – – 0.5–1.35 0.76–1.5 0.8–1.6 0.47–1.33 0.56–1.5
Summer grass 3.6–6.0 3–5 2.0–3.3 – 0.38–1.15 0.4–1.2 – –
Sweet summer grass – – – 0.5–1.35 – 0.6–1.6 0.47–1.33 0.56–1.5
Wheat and barley – – – 0.34–0.66 0.38–0.76 0.4–0.8 0.33–0.66 0.375–0.75
Wild oats 3.6–6.0 3–5 2.0–3.3 (b) 0.34–0.66 0.38–0.76 0.4–0.8 0.33–0.66 0.375–0.75
Rec water/ha boom 50–100 50–100 50–100 25–80 25–100 25–100 25–250 25–100
Herbicide group C C C  M M M M M
* Soil moisture critical for aerial application.
Regardless of the formulation do not apply more than 3 kg/ha of active ingredient (atrazine) per year. Do not apply atrazine on light sandy soil under irrigation.
Registered 1 July 2012.



17

Table 4. Grass weed control in conservation tillage, direct drilling and minimum tillage (continued)
Active constituent

Trade name

glyphosate
510 g/L
Gladiator® Maximus

imazapic
240 g/L
Flame®

paraquat + diquat
135g/L + 115 g/L
Spray∙Seed® 250

paraquat
250 g/L
Shirquat® 250
Gramoxone® 250
Nuquat® 250

amitrole + paraquat
250 g/L + 125 g/L
Alliance®

glyphosate
540 g/L
Credit® 

Aircraft (A) or boom (B) AB B B B B AB
Crop All crops See plantback table, watch residues All crops All crops Sorghum and mungbean All crops
Grass weeds 6–12 weeks control Seedling and early tillering grasses
Rate per hectare (litres) (mL) (litres) (litres) (litres) (litres)
Annual ryegrass – –

Northern NSW
 only. Use higher rates for longer residual or anticipated weed pressure, watch residues .

1.0–3.2

Add wetting agent when water volume is above 100 L/ha, see label. Control of seedlings only. Cultivation 
following spraying will assist to control some weeds. Use higher rates if direct drilling. Annual ryegrass – southern 
NSW

 only. 

Annual grass weed control 1.6–2.4 L/ha.

Add wetting agent when water volume is high. W
hen mixed at less than 400 mL product per 100 L use wetter 

(see label). Control of seedlings only. Cultivation following spraying will assist to control some weeds. Use higher 
rates if direct drilling. 

 1.5

Seedling weeds only. W
hen mixed at less than 400 mL product per 100 L use wetter (see label).

–

Add Bonus®. (see label).

Barnyard grass 0.7–1.4 150–200 1.2–2.4 2.0–4.0 0.67–1.3
Native millet – – – – 0.67–1.3
Button Grass – 150–200 – – 0.67–1.3
Canary grass (phalaris) – – 1.2–2.4 –
Carpet grass – – – – –
Crowsfoot grass – – – – –
Early spring grass – – – – –
Johnson’s grass – – – – –
Kikuyu – – – – –
Liverseed grass 0.7-1.4 150 –200 1.2–2.4 – 0.67–1.3
Paspalum – – – – –
Pigeon grass – – – – –
Sorghum – slashed stubble – – – – –
Sorghum – unslashed stubble – – – – –
Sorghum – volunteer – – – – 0.67–1.3 
Stinkgrass 0.7–1.4 150 –200 1.2–2.4 – 0.67–1.3
Summer grass  _ – – – 0.33–1.0
Sweet summer grass 0.7–1.4 – – – 0.5–1.3
Wheat and barley 0.35–0.7 – 1.2–2.4 2.0–4.0 0.33–0.67
Wild oats 0.35–0.7 – 1.2–2.4 1.2–2.0 2.0–4.0 0.33–0.67
Rec water/ha boom 25–100 ≥ 50 50–100 100–200 50–200 (see label) 25–100
Herbicide group M B L L L & Q M
Registered 1 July 2012.



18 Table 5. Broadleaf weed control in conservation tillage, direct drilling and minimum tillage 

Active constituent

Trade name

atrazine
500 g/L
Kenso
Atrazine 500 SC
Farmozine® 500

atrazine
600 g/L
Gesaprim® 600 SC
Atrazine Hi-Load 
600

atrazine
900 g/kg
Gesaprim® Granules  
    900 WG
Nu-Trazine® 900 DF
Farmozine® 900 WDG

2,4-D i.p.a.
300 g/L
Surpass® 300
Glymate 300
Cobber®

2,4-D amine
500 g/L
Ken-amine® 500
Smash® 500

2,4-D amine
625 g/L
Amicide® 625-Low

2,4-D amine
800 g/kg
Baton® low

dicamba
500 g/L
Kamba® 500
Cutlass® 500
Dicamba 500

dicamba
700 g/kg
Cadence® WG 

imazapic
240 g/L
Flame® 

tribenuron methyl
750 g/kg
Express®

amitrol + paraquat
250 g/L + 125 g/L
Alliance®

Aircraft (A) or boom (B) AB* AB* AB* AB AB AB AB AB AB B AB B
Crop sorghum sorghum sorghum Most crops 

(check plantbacks)
Most crops  
(check plantbacks)

Most crops  
(check plantbacks)

All,  
(check plantbacks)

All (check 
plantbacks)

All, (check 
plantbacks)

See label, check 
plantbacks

Most crops  
(check plantbacks)

Sorghum and 
mungbean

Rate per hectare (litres) (litres) (kilograms) (litres) (litres) (litres) (kilograms) (litres) (grams) (mL) (grams) (litres)
Amaranthus 3.6–6.0 3–5 2.0–3.3 1.8–2.7

Add glyphosate at recommended rates, see label.

0.7–1.4 0.56–1.1 0.4–0.9 0.32–0.56

For certain weeds (see label) add glyphosate at recommended rates, see label.  
Seedlings only, 3–5 true leaves. 

230–400

Seedlings only, 3–5 true leaves.

150–200

Use higher rates for longer residual or anticipated high weed pressure.

25

For certain weeds tank-mix with glyphosate 450 g/L. See label.

–

Seedling weeds only.

Annual ground cherry 3.6–6.0 3–5 2.0–3.3 1.8–2.7 – – – 0.32–0.56 230–400 – – –
Apple-of-Peru – – – 1.8–2.7 0.7–1.4 0.56–1.1 0.4–0.9 0.16–0.24 – – – –
Bathurst burr 3.6–6.0 3–5 2.0–3.3 1.2–1.8 1–1.4 0.8–1.1 0.6–0.9 0.32–0.56 230–400 – – –
Bellvine – – – 0.66–1.2 1.8 – 0.32–0.56 230–400 – – –
Blackberry nightshade 3.6–6.0 3–5 2.0–3.3 1.2–1.8 0.7–1.4 0.56–1.1 0.4–0.9 0.32–0.56 230–400 – – –
Black bindweed 3.6–6.0 3–5 2.0–3.3 – – – – 0.28 200 – 25 –
Bladder ketmia 3.6–6.0 3–5 2.0–3.3 1.8–2.7 – – – – – – – 2–4
Camel melon – – – 1.8–2.7 – 0.56–1.1 – – – – – –
Charlock – – – – – – – – – – – –
Cobbler’s peg (Bidens) 3.6–6.0 3–5 2.0–3.3 – – 1.8 – 0.32–0.56 230–400 – – –
Deadnettle – – – – – – – – – – 25 –
Dwarf marigold 3.6–6.0 3–5 2.0–3.3 – – – – – – – – –
Fat hen 3.6–6.0 3–5 2.0–3.3 1.8–2.7 0.7–2.1 0.56–1.7 0.4–1.3 0.28 230–400 – – –
Fleablanes – – – – – – – – – – – 2–4
Khaki weed – – – – – – – 0.32–0.56 – – – –
Mallow – – – – – – – – – – – 2–4
Mexican poppy – – – 1.8–2.7 – – – – – – – –
Mintweed 3.6–6.0 3–5 2.0–3.3 – 1.4 1.1 0.9 0.32–0.56 230–400 150–200 15 –
New Zealand spinach – – – 0.66–1.2 1.4–2.1 1.1–1.7 0.9–1.3 0.28 200 – 20 –
Noogoora burr 3.6–6.0 3–5 2.0–3.3 1.8–2.7 1–1.4 0.8–1.1 0.6–0.9 0.32–0.56 230–400 – – –
Rec water/ha boom 50–100 50–100 50–110 25–100 30–120 30–120 30–120 50 min 50 min 50 min 50 min 50–200
Herbicide group C C C I I I I I I B B L & Q
* Regardless of the formulation do not apply more than 3 kg/ha of active ingredient (atrazine) per year. Do not apply atrazine on light sandy soil under irrigation.
# Amicide® Advance® 700 has a label registration for flaxleaf fleabane of 0.65 to 1.1 L/ha plus a minimum of 1.15 L/ha Roundup® Attack or this same mixture followed by 1.6 to 2 L/ha Nuquat® (double knock) – See label.
Registered 1 July 2012.
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Table 5. Broadleaf weed control in conservation tillage, direct drilling and minimum tillage (continued)
Active constituent

Trade name

atrazine 500 g/L

Kenso
Atrazine 500 SC
Farmozine® 500

atrazine
600 g/L
Gesaprim® 600 SC
Atrazine  
    Hi-Load 600

atrazine
900 g/kg
Gesaprim® Granules  
    900 WG 
Nu-Trazine® 900 DF
Farmozine® 900 WDG

2,4-D i.p.a.
300 g/L
Surpass® 300
Mate 300
Cobber®

2,4-D amine
500 g/L
Ken-amine® 500
Smash® 500
Amicide® 500

2,4-D amine
625 g/L
Amicide® 625

2,4-D amine
800 g/kg
Baton®

dicamba
500 g/L
Kamba® 500
Cutlass® 500
Dicamba 500

dicamba
700 g/kg
Cadence® WG

imazapic
240 g/L
Flame®

tribenuron methyl
750 g/kg
Express®

amitrol + paraquat
250 g/L + 125 g/L
Alliance®

Aircraft (A) or boom (B) AB* AB* AB* AB AB AB AB AB AB B AB B
Crop sorghum sorghum sorghum sorghum, navy 

bean, soybean
maize, 
sorghum, sweet 
corn 

sorghum, 
maize, sweet 
corn 

All (check 
plantbacks for 
2,4-D)

All (check 
plantbacks)

All (check 
plantbacks)

All (check 
plantbacks)

All Sorghum and 
mungbean

Rate per hectare (litres) (litres) (kilograms) (litres) (litres) (litres) (kilograms) (litres) (grams) (mL) (grams) (litres)
Paddy melon 3.6–6.0 3.0–5.0 2.0–3.3 1.8–2.7

Add glyphosate at recommended label rates. W
ireweed seedlings only, see label.

– 0.56–1.1 – –

For certain weeds add glyphosate at recommended label rates. For saffron thistle add 800 mL/ha 2,4-D 
amine (500 g/L).

–
For certain weeds add glyphosate at recommended label rates. For saffron thistle add 800 mL/ha 2,4-D 
amine (500 g/L).

–

Use higher rates for longer residual or anticipated high weed pressure.

–

For certain weeds tank-mix with glyphosate 450 g/L. See label.

–

Seedling weeds only.

Peachvine (cowvine) – – – 1.8–2.7 – – – – – 150–200 – –
Perennial ground cherry – – – – – – – – – – – –
Pigweed 3.6–6.0 3.0–5.0 2.0–3.3 – – – – – – 150–200 20 –
Polymeria – – – – – – – – – – – –
Potato weed 3.6–6.0 3.0–5.0 2.0–3.3 1.8–2.7 0.7–1.4 0.56–1.1 – – – – – –
Saffron thistle – – – 0.9–1.2 0.7–2.1 0.56–1.7 0.4–1.3 0.28 200 – – –
Sesbania pea 3.6–6.0 3.0–5.0 2.0–3.3 – – – – – – – – –
Sow thistle – – – 0.66–1.2 – 1.8 – 0.16–0.24 115–170 – 25 2.0–4.0
Spurge – – – – – – – – – – – –
Sticky ground cherry – – – – – – – – – – – –
Stinking goosefoot – – – – – – – – – – – –
Sunflower 3.6–6.0 3.0–5.0 2.0–3.3(a) 0.9–1.2 0.7–1.7 0.56–1.4 0.4–1.1 0.28 230–400 – – –
Tarvine – – – – – – – – 230–400 – – –
Thornapple 3.6–6.0 3.0–5.0 2.0–3.3 1.2–1.8 1.0–1.4 – 0.6–0.9 0.16–0.24 230–400 – 20 –
Turnip weed – – – 0.66–1.2 0.7–1.4 0.56–1.1 0.4–0.9 0.16–0.24 115–170 – 20 –
Wild lettuce – – – 0.9–1.2 – – – 0.16–0.24 115–170 – 30 2.0–4.0
Wireweed 3.6–6.0 3.0–5.0 2.0–3.3 1.2–1.8 – – – 0.16–0.24 200 – – 2.0–4.0
Yellow vine 3.6–6.0 3.0–5.0 2.0–3.3 1.8–2.7 1.0–2.1 0.8–1.7 0.6–1.3 0.32–0.56 230–400 150–200 25 –

Rec water/ha boom 50–100 50–100 50–110 25–100 30–120 30–120 30–120 50 min 50 min 50 min 50 min 50–200
Herbicide group C C C I I I I I I B B L & Q
Regardless of the formulation do not apply more than 3 kg/ha of active ingredient (atrazine) per year. Do not apply atrazine on light sandy soil under irrigation. (a) Not Nu-Trazine® 900 DF



20 Table 5. Broadleaf weed control in conservation tillage, direct drilling and minimum tillage (continued)
Active constituent

Trade name

glyphosate
450 g/L

Roundup® CT
Wipe-Out® 450

glyphosate
500 g/L

Touchdown®  
    Hi-Tech

glyphosate
540 g/L
Potassium salt
Roundup  
    PowerMAX®

glyphosate
540 g/L

Credit®

glyphosate
470 g/L

Roundup®  
    Dual Salt  
    Technology®

glyphosate
480 g/L

Ripper™ 480

glyphosate
510 g/L

Gladiator® 
    Maximus

paraquat
250 g/L

Gramoxone® 250
Nuquat® 250
Shirquat® 250

paraquat + diquat
135 + 115 g/L

Spray∙Seed® 250

fluroxypyr
200 g/L

Comet® 200
Flagship® 200

fluroxypyr
333 g/L

Starane™  
    Advanced

Aircraft (A) or boom (B) AB AB AB AB AB AB AB B B AB AB
Crop All All All All All All All All All All All
Rate per hectare (litres) (litres) (litres) (litres) (litres) (litres) (litres) (litres) (litres) (litres) (litres) 
Amaranthus 0.4-1.2

 (a) See label.

0.47-1.33 – –

Add Bonus®. For certain weeds add 2, 4-D (see label).

– – –

a) See label.

Registered for annual grass and broadleaf control 1.2-1.6 L/ha, target smaller weeds  
(see label).  
Add wetting agent when spray volume is above 100 L/ha.

– –

(a) See label. Tankmix with glyphosate 450 g/L. (b) Add Uptake™ spray oil

–

For certain weeds tank mix gylphosate 450 g/L. 

Annual ground cherry 0.4-1.6 (a) 0.66-1.33 0.625-1.3 0.33-1.3 0.38-1.5 0.75-1.5 0.7-1.3 – 0.75 0.45
Bathurst burr – – – – 0.76-1.5 – – 1.6-2.4 0.75 0.45
Bellvine – – – – – – – 1.6-2.4 0.5 (a) 0.3
Blackberry Nightshade – – – – – – – – – –
Black bindweed 0.8-1.2 – – 0.67-1.0 (s) – – – – 0.75 (b) 0.3-0.45
Bladder ketmia 0.4-1.6 (a) 0.66-1.33 0.625-1.3 0.33-1.3 0.75-1.5 0.7-1.3 1.6-2.4 0.5 (a) 0.3

Camel melon 0.4-1.6 (a) 0.66-1.33 0.625-1.3 0.33-1.3 0.76-1.5 0.75-1.5 – – – –
Charlock – – – – – – – – – –
Cobbler’s peg (Bidens) – – – – – – – – – –
Deadnettle 0.6-1.6 0.47-1.33 0.5-1.35 0.5-1.3 0.575-1.5 0.56-1.5 – – – –
Fat hen – – – – – – – 1.6-2.4 – –
Fleabanes – – – – – – – – – –

Giant pigweed 0.4-1.2 0.47-1.33 0.5-1.35 0.33-1.0 0.38-1.15 0.56-1.5 – 1.6-2.4 – –
Mallow – – – – – 1.0 (b) –

Mexican poppy 0.8-1.2 0.66-1.33 0.625-1.3 0.67-1.0 0.76-1.15 0.75-1.5 0.7-1.0 – – –
Mintweed 0.4-1.2 0.47-1.33 0.5-1.35 0.33-1.0 0.38-1.15 0.56-1.5 0.35-1.0 1.6-2.4 – –
New Zealand spinach 0.8-1.2 0.47-1.33 0.625-1.3 0.67-1.0 0.76-1.15 0.56-1.5 0.7-1.0 1.6-2.4 – –
Noogoora burr 0.4-1.6 (a) 0.47-1.33 0.625-1.3 0.33-1.3 0.38-1.5 0.75-1.5 0.7-1.0 (a) – 0.75 0.45

Rec water/ha boom 25–100 25–250 25–80 25–100 25–100 25–200 25–100 50–200 50–200 50 min 50 min
Herbicide group M M M M M M M L L I I
Registered 1 July 2012.
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Table 5. Broadleaf weed control in conservation tillage, direct drilling and minimum tillage (continued)
Active constituent

Trade name

glyphosate
450 g/L

Roundup® CT
Wipe-Out® 450

glyphosate
500 g/L

Touchdown®  
     
Hi-Tech

glyphosate
540 g/L
Potassium salt
Roundup  
    PowerMAX®

glyphosate
540 g/L

Credit®

glyphosate
470 g/L

Roundup® Dual Salt  
    Technology®

glyphosate
480 g/L

Ripper™ 480

glyphosate
510 g/L

Gladiator® Maximus

paraquat
250 g/L

Gramoxone® 250
Nuquat® 250
Shirquat® 250

paraquat + diquat
135 + 115 g/L

Spray∙Seed® 250

fluroxypyr
200 g/L

Comet® 200
Flagship® 200

fluroxypyr
333 g/L

Starane™  
    Advanced

Aircraft (A) or boom (B) AB AB AB AB AB AB AB B B AB AB
Crop All All All All All All All All All All All
Rate per hectare (litres) (litres) (litres) (litres) (litres) (litres) (litres) (litres) (litres) (litres) (litres) 
Paddy melon –

Spurge and wireweed suppression only. For certain weeds (e.g. thornapple) add 2,4-D Ester LVE  
(see label), except Roundup® CT, add Surpass®.

0.67–1.33

For paddy melon tank mix with Garlon® 600 (see label).

0.64–1.3

For paddy melons tank mix with Garlon® 600 (see label).

–

W
ireweed suppression only. For certain weeds (e.g. thornapple) add 2,4-D Ester LVE (see label).  

At more advanced growth stages some weeds may require the addition of 2,4-D.

–

For certain weeds add 2,4-D Ester LVE (see label). Control of pigweed may be improved with the 
addition of metsulfuron (see label) watch plantbacks.

0.75–1.5

For paddy melon tank mix with Garlon® 600 (see label).

–

Larger sunflower plants may require up to 1.3 L/ha.

Registered for annual grass and broadleaf control 1.2–1.6 L/ha, target smaller weeds  
(see label). Add wetting agent when spray volume is above 100 L/ha.

1.6–2.4
Seedlings only. Add wetting agent when spray volume is above 100 L/ha.

–

For certain weeds tank-mix with glyphosate 450 g/L (see label). Add Uptake™ spray oil (see label).

–

For certain weeds tank-mix with glyphosate 450 g/L (see label). Add Uptake™ spray oil (see label).

Peachvine (cowvine) – – – – – – – – 0.5 0.3
Perennial ground cherry – – – – – – – 1.5 or 3.0 0.9 or 1.8
Pigweed 0.8–1.6 0.66–1.33 0.625–1.3 0.67–1.3 0.76–1.5 0.75–1.5 – – 0.75 0.225
Polymeria – – – – – – – – 0.5 or 1.0 0.6
Potato weed – – – – – – – – –
Saffron thistle 0.8–1.2 0.47–1.33 – – 0.76–1.15 – 0.7–1.0 – – –
Sesbania pea – – – – – – – 1.6–2.4 0.5 or 1.5 0.9
Sow thistle 0.6–1.6 0.66–1.33 0.5–1.35 0.5-1.3 0.575–1.5 0.56–1.5 0.7–1.3 – 1.0 0.3
Spurge 0.8–1.2 – 1.35–2.0 – 0.76–1.15 – 0.7–1.0 – – –
Sticky ground cherry – – – – – – – – – –
Stinking goosefoot 0.8–1.2 – – – 0.76–1.15 – – – – –
Sunflower 0.6–1.6 – – – 0.575–1.5 – 0.7–1.0 1.6–2.4 1.0 0.6

Tarvine – – – – – – – – – –
Thornapple 0.4–1.6 0.47–1.33 0.625–1.3 0.3–1.0 0.38–1.5 0.75–1.5 – 1.6–2.4 0.5 or 0.75 0.3
Turnip weed 0.4–1.6 0.66–1.33 0.50–1.35 0.33–1.0 0.38–1.5 0.75–1.5 0.7–1.3 – – –
Wild lettuce 0.4–1.6 0.66–1.33 0.625–1.35 0.33–1.0 0.38–1.5 0.75–1.5 0.7–1.3 – 0.5 or 1.0 0.3
Wireweed 0.4–1.6 0.47–1.33 0.625–1.35 0.67–1.0 0.38–1.5 – 0.7–1.0 – 1.5 0.3
Yellow vine 0.4–1.2 0.47–1.33 0.50–1.35 0.33–1.0 0.38–1.15 0.56–1.5 0.35–1.0 1.6–2.4 0.5 0.3
Rec water/ha boom 25–100 25–250 25–80 25–100 25–100 25–200 25–100 50–200 50–200 50 min 50 min
Herbicide group M M M M M M M L L I I
Registered 1 July 2012.
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Table 6. Plantback periods for herbicides used in fallow-seedbed preparation
The following plantback periods are a guide only. The number of days (or months i.e. Flame®) indicated should elapse between spraying and sowing – depending on herbicide.

2,4-D Products – Days

Product 2,4-D amine  
(500 g/L)

2,4-D amine  
(625 g/L)

2,4-D ester LVE 
(680 g/L)

Crop <0.7 L 0.7–1.4 L 1.4–2.1 L <0.56 L 0.56–1.1 L 1.1–1.7 L <0.510 L 0.51–1.0 L 1.0–1.6 L 

Cotton 10 14 21 10 14 21 10 14 21
Lucerne 7 7 10 7 7 10 7 7 10
Navy bean 10 10 14 10 10 14 10 10 14
Sorghum 3 7 10 3 7 10 3 7 10
Soybean 14 14 21 14 14 21 14 14 21

2,4-D Products – Days
Product Baton®  

(800 g/kg amine)
Surpass®, 2,4-D IPA  

(300 g/L amine)
Surpass® 475, 2,4-D IPA  

(475 g/L amine)
Crop 0.4 kg 0.4–0.9 kg 0.9–1.3 kg 1.1 L 1.1–2.3 L 2.3–3.4 L <0.696 L 0.695–1.45 L 0.45–2.15 L 
Cotton 10 14 21 10 14 21 10 14 21
Lucerne 7 7 10 7 7 10 7 7 10
Navy bean 10 10 14 10 10 14 10 10 14
Sorghum 3 7 10 3 7 10 3 7 10
Soybean 14 14 21 14 14 21 14 14 21
Sunflower 7 10 14 7 10 14 7 10 14
Note: When Surpass® 300, 475, Baton®, Amine 500, Amine 625 or Ester 800 are applied to dry soil at least 15 mm of rainfall is needed prior to the commencement of the plantback period.

Banvel® 200 (dicamba) – days
Rate (L/ha) 0.5 L 0.7 L 1.4 L
Sorghum, maize, millet 1 3 7
Soybean, mungbean, pigeon pea 5 5 10
Sunflower 1 7 14
Cotton 7 7 14

Note: If applied to dry soil, at least 15 mm of rainfall is needed before plantback period begins.

Cadence® WG – days
Rate (g/ha) 140 g 200 g 400 g
Sunflower 1 7 14
Millet, sorghum, maize 1 3 7
Pigeon pea, soybean, mungbean 5 5 10
Cotton 7 7 14
Note: If applied to dry soil, at least 15 mm of rainfall is needed before plantback period 
begins.

Kamba® 500 – days

Rate (L/ha) 0.2 L 0.28 L 0.56 L

Sorghum, maize, millet 1 3 7
Soybean, mungbean 5 5 10
Pigeon pea 5 5 10
Cotton 7 7 14
Note: If applied to dry soil, at least 15 mm of rainfall is needed before plantback period 
begins.

Cropcare Flame® – months

Wheat, barley, chickpea, lucerne, peanuts, faba beans, mungbeans, 
Clearfield® maize

4

Sorghum, maize, dryland cotton 10
Irrigated cotton, sunflower 24
All other crops 36
Note: Do not apply Flame® in areas where rainfall prior to sowing of cereals is expected to 
be less than 200 mm (see label).

Express® – maize, mungbean, sorghum, soybean, sunflower – 7–21 days  
(see label).

Garlon® 600 – sorghum, soybean, sunflower, maize, wheat, barley, chickpea –  
7 days. (160 mL/ha); cotton – 14 days (at 160 mL/ha).

Starane™ 200 – wheat, barley, sorghum, sunflower, maize, chickpea – 7 days.  
(1.5 L/ha); soybean – 14 days; cotton – 28 days.

Starane™ Advanced 900 mL/ha – barley, wheat, chickpea, sunflower, maize and sorghum 
– 7 days; cotton – 28 days; soybean – 14 days.



Defining herbicide resistance
Herbicide resistance is the inherent ability of a weed to survive a 
herbicide rate that would normally control it. This is not the same 
phenomena as poor herbicide performance.

Why it is a problem?
If herbicide resistance develops, herbicides from different chemical 
‘groups’ or different control methods will have to be used to control 
the weed. These options may be more expensive or less effective. Once 
developed, herbicide resistance will persist for many years.

Understanding herbicides
Herbicides act by interfering with specific processes in plants. This is known as 
the herbicides ‘mode of action’ (MOA). 

Watch your paddocks
 Keep accurate records.
 Monitor weed populations and record results of herbicides used.
 If herbicide resistance is suspected, prevent weed seed set.
 If a herbicide does not work, find out why.
 Check that weed survival is not due to spraying error.
 Conduct your own paddock tests to confirm herbicide failure and 

what herbicides are still effective.
 Have a herbicide resistance test carried out on seed from suspected 

plants testing for resistance to other herbicide (MOA) groups.
 Do not introduce or spread resistant weeds in contaminated grain 

or hay.

• Rotate herbicide groups  • Avoid spraying dense weed infestations

Herbicide resistance management 

Tim McNee     3/12
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Herbicide resistance testing
The best investment a grain grower can make is to test any weedy 
outbreak that is suspected of having herbicide resistance. It provides 
valuable information about the herbicides that don’t work, but more 
importantly the herbicides that are effective. An approximate cost of 
a broad spectrum test is $400 to $500. This would include at least 
six to seven herbicides. This cost is rather insignificant compared 
to a widespread spray failure over 200 hectares that costs $30/ha in 
herbicides; totalling $6,000 in wasted herbicide, not including crop 
yield losses and the blow out in weed seed for future years.
There are two types of tests available; a quick test and a seed test. The 
quick test involves live seedlings being sent away for re-potting and 
spraying. Once the plants have fully recovered they are sprayed with 
herbicides of your choice. Results are usually reported between four 
and eight weeks after arrival at the testing facility. This is usually too 
late to enable re-treatment of the ‘suspect’ patches, but does provide 
early knowledge about the nature of the problem and what is likely to 
work in the future. One disadvantage of the quick test is it cannot test 
for pre-emergence herbicides, as the plants are already emerged. 
A seed test requires seed to be sent and often involves breaking seed 
dormancy upon arrival. It is a useful test if you require herbicide 
resistance testing of pre-emergence herbicides. The turnover time is 
approximately four months and results are usually sent to clients in 
April (if seed was sent in December). This will allow ample time to 
decide what herbicides to use for the next crop.

Which herbicides should I test?
Ideally test any and every herbicide that you might wish to use in the 
future for the target weed species (there are a few exceptions – read 
on). Any application of herbicide that results in survivors setting seed 

will classify as some selection pressure for resistance. Be sure to include 
some herbicides that you have not yet used. 
There are two reasons for this; firstly you may have developed cross 
resistance, i.e. confirmed resistance without a history of it being used, 
or new crop rotations in the future will allow the use of new herbicide 
groups. A good mixture of ‘fop’ and ‘dim’ herbicides is recommended 
and if you intend to use Axial® (‘den’ herbicide) include it. If ARG 
(annual ryegrass) is your key weed and you grow wheat, pulse or a 
Clearfield crop it is worthwhile including a sulfonylurea herbicide 
(e.g. Glean®, Ally® or Logran®) and an imidazolinone herbicide (e.g. 
Spinnaker®, Raptor®). Testing for trifluralin or Avadex® resistance 
would only be required if you have a history of using them for at least 
10 applications in that paddock of concern. 
The inclusion of Mataven® in the list of herbicides is essential if wild 
oats are to be tested because it can be applied late post-emergence in 
wheat crops to prevent wild oat seed set and is a Group Z herbicide – 
could be a vital tool in herbicide resistance management – but it has a 
history of often being cross resistant with Group A resistance. 
Lastly, never under-estimate the number of glyphosate applications 
these weeds could have received. As a cautious measure, including 
glyphosate as a test herbicide is a wise choice, especially for ARG. 
There are many cases of glyphosate resistant ARG in NSW. Although 
there is a low chance of discovering glyphosate resistant weeds, 
resistance testing may discover concerning or low levels of survival 
following glyphosate application. If this occurs, it maybe the precursor 
for the development of glyphosate resistance.

What contact details do I need to get started?
There are two testing services; the contact details and other relevant 
information are provided in Table 1.

Table 1. Information about each herbicide resistance provider
Information Plant Science Consulting Charles Sturt Uni – Herbicide Resistance Testing Service
Office number (08) 8342 4606 – fax (02) 6933 4001, (02) 6933 2924 – fax
Mobile number 0400 664 460 N/A
Email info@plantscienceconsulting.com N/A
Postal Address 22 Linley Avenue, Prospect SA 5082 Herbicide Resistance Testing, School of Agricultural and Wine Sciences,  

Charles Sturt University, Locked Bag 588, Wagga Wagga, NSW 2678
Webpage www.plantscienceconsulting.com N/A
Seed Test? Yes Yes
Quick Test? Yes No

Tony Cook, Technical Specialist, Weeds, NSW DPI, Tamworth
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Mode of Action Groups (as at 28 September 2011)
The active constituents and some products that were moved to a different group in February 2009 are listed in bold in red.
Produced courtesy CropLife Australia Limited, Locked Bag 916, Canberra ACT 2601. Phone (02) 6230 6399 Fax (02) 6230 6355  
Website www.croplifeaustralia.org.au Email info@croplifeaustralia.org.au

High Resistance Risk

CHEMICAL FAMILY ACTIVE CONSTITUENT (FIRST REGISTERED TRADE NAME)

GROUP A Inhibitors of acetyl coA carboxylase (Inhibitors of fat synthesis/ACC’ase inhibitors)

Aryloxyphenoxypropionates:  
(Fops):

clodinafop (Topik®), cyhalofop (Barnstorm®), diclofop (Cheetah® Gold*, Decision®*, Hoegrass®, Tristar® 
Advance*), fenoxaprop (Cheetah® Gold*,Tristar® Advance*, Wildcat®), fluazifop (Fusilade®, Fusion®*), 
haloxyfop (Motsa®*, Verdict®), propaquizafop (Aramo®), quizalofop (Targa®)

Cyclohexanediones:  
(Dims):

butroxydim (Falcon®, Fusion®*), clethodim (Motsa®*, Select®), profoxydim (Aura®), sethoxydim 
(Cheetah® Gold*, Decision®*, Sertin®), tepraloxydim (Aramo®), tralkoxydim (Achieve®)

Phenylpyrazoles:  
(Dens):

pinoxaden (Axial®)

GROUP B Inhibitors of acetolactate synthase (ALS inhibitors)

Sulfonylureas:  
(SUs):

azimsulfuron (Gulliver®), bensulfuron (Londax®), chlorsulfuron (Glean®), ethoxysulfuron (Hero®), 
formasulfuron (Tribute®), halosulfuron (Sempra®), iodosulfuron (Hussar®), mesosulfuron (Atlantis®), 
metsulfuron (Ally®, Harmony®* M, Trounce®*, Ultimate Brushweed®* Herbicide), rimsulfuron (Titus®), 
sulfometuron (Oust®), sulfosulfuron (Monza®), thifensulfuron (Harmony®* M), triasulfuron, (Logran®, 
Logran® B-Power®*), tribenuron (Express®), trifloxysulfuron (Envoke®, Krismat®*)

Imidazolinones:  
(Imis):

imazamox (Raptor®, Intervix®*), imazapic (Flame®, Midas®*, OnDuty®*), imazapyr (Arsenal Xpress®*, 
Midas®*, OnDuty®*, Intervix®*, Lightning®*), imazethapyr (Spinnaker®, Lightning®*)

Triazolopyrimidines:  
(Sulfonamides):

flumetsulam (Broadstrike®), florasulam (Conclude®*,Torpedo®*, XPand®*), metosulam (Eclipse®), 
pyroxsulam (Crusader®)

Pyrimidinylthiobenzoates: bispyribac (Nominee®), pyrithiobac (Staple®)
* This product contains more than one active constituent.

Aim to:

 Reduce weed numbers by preventing seed set.
 Avoid spraying dense weed infestations and begin a cropping phase 

with low weed numbers.
 Use as many different control options (chemical and non-chemical) as 

possible in both crop and pasture phases.

When using herbicides:

 Rotate herbicides from different groups.
 Reduce reliance on high-risk herbicides (Groups A and B).
 Make every herbicide application count – use the rate that kills.
 The ‘double knock’ herbicide option; before sowing – glyphosate 

followed by paraquat + diquat.

Preventing herbicide resistance

Weed control options for crop and pasture phases

Pasture phase Cropping phase

Chemical Non-chemical Chemical Non-chemical

Spray topping
Winter cleaning
Chemical Fallow

Competitive pasture
Make silage or hay
Cultivated fallow
Grazing

Crop topping
Pre-sow knockdown
Selective spraytop
Selective herbicides
Lower risk herbicides
Rotating modes of action

Competitive crop
Timely cultivation
Green manure crop
Later sowing
Silage or hay crops
Collect or burn weed seeds
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Moderate Resistance Risk

CHEMICAL FAMILY ACTIVE CONSTITUENT (FIRST REGISTERED TRADE NAME)

GROUP C Inhibitors of photosynthesis at photosystem II (PS II inhibitors)

Triazines: ametryn (Amigan®*, Primatol Z®, Gesapax®Combi*, Krismat®), atrazine (Gesaprim®, Gesapax® Combi*, 
Primextra® Gold*), cyanazine (Bladex®), prometryn (Gesagard®, Cotogard®*, Bandit®*), propazine 
(Agaprop®), simazine (Gesatop®), terbuthylazine (Terbyne®), terbutryn (Amigan®*, Igran®, Agtryne® MA*)

Triazinones: hexazinone (Velpar® L, Velpar® K4*), metribuzin (Sencor®)
Uracils: bromacil (Hyvar®, Krovar®*), terbacil (Sinbar®)
Pyridazinones: chloridazon (Pyramin®)
Phenylcarbamates: phenmedipham (Betanal®)
Ureas: diuron (Karmex®, Krovar®*, Velpar® K4*), fluometuron (Cotoran®, Cotogard®*, Bandit®*), linuron 

(Afalon®), methabenzthiazuron (Tribunil®), siduron (Tupersan®), tebuthiuron (Graslan®)
Amides: propanil (Stam®)
Nitriles: bromoxynil (Buctril®, Buctril® MA*, Barrel®*, Jaguar®*, Velocity®*, Flight®*), ioxynil (Totril®, Actril® DS*)
Benzothiadiazinones: bentazone (Basagran®, Basagran® M60*)
GROUP D Inhibitors of microtubule assembly

Dinitroanilines:  
(DNAs):

oryzalin (Surflan®, Rout®*), pendimethalin (Stomp®), prodiamine (Barricade®), trifluralin (Treflan®, 
Yield®*)

Benzoic acids: chlorthal (Dacthal®, Prothal®*)
Benzamides: propyzamide (Kerb®)
Pyridines: dithiopyr (Dimension®), thiazopyr (Visor®)
GROUP E Inhibitors of mitosis / microtubule organisation

Carbamates: carbetamide (Carbetamex®), chlorpropham (Chlorpropham)
GROUP F Bleachers: Inhibitors of carotenoid biosynthesis at the phytoene desaturase step (PDS inhibitors)

Nicotinanilides: diflufenican (Brodal®, Jaguar®*, Tigrex®*, Chipco Spearhead®*)
Picolinamides: picolinafen (Paragon®*, Sniper®, Flight®*)
Pyridazinones: norflurazon (Solicam®)
GROUP G Inhibitors of protoporphyrinogen oxidase (PPOs)
Diphenylethers: acifluorfen (Blazer®), oxyfluorfen (Goal®, Rout®*) 
N-phenylphthalimides: flumioxazin (Pledge®, Valor®)
Oxadiazoles: oxadiargyl® (Raft), oxadiazon (Ronstar®)
Triazolinones: carfentrazone (Affinity®, Broadway®*)
Pyrimidindiones: butafenacil (Logran® B-Power®*)
Phenylpyrazole: pyraflufen (Ecopar®, Pyresta®*)
GROUP H Bleachers: Inhibitors of 4-hydroxyphenyl-pyruvate dioxygenase (HPPDs)
Pyrazoles: benzofenap (Taipan®, Viper®), pyrasulfotole (Precept®*,Velocity®*)
Isoxazoles: isoxaflutole (Balance®)
GROUP I Disruptors of plant cell growth (Synthetic Auxins)
Phenoxycarboxylic acids:  
(Phenoxys):

2,4-D (Amicide®, Actril DS®*, Pyresta®*), 2,4-DB (Trifolamine®), dichlorprop (Lantana 600®), MCPA 
(MCPA, Buctril® MA*, Banvel M®*, Conclude®*, Midas®*, Paragon®*, Tigrex®*, Barrel®*, Tordon 242®*, 
Basagran® M60*, Chipco Spearhead®*, Agtryne® MA*, Precept®*, Flight®*), MCPB (Legumine®), 
mecoprop (Methar Tri-Kombi®*)

Benzoic acids: dicamba (Banvel®, Banvel M®*, Barrel®*, Methar Tri-Kombi®*)
Pyridine carboxylic acids:  
(Pyridines):

aminopyralid (Hotshot®*, Grazon Extra®*), clopyralid (Lontrel®, Torpedo®*, Chipco Spearhead®*), 
fluroxypyr (Starane®, Hotshot®*), picloram (Tordon®, Tordon 242®*, Grazon Extra®*), triclopyr (Garlon®, 
Grazon Extra®*, Ultimate Brushweed®* Herbicide)

Quinoline carboxylic acids: quinclorac (Drive®)
* This product contains more than one active constituent.
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Moderate Resistance Risk (continued)

CHEMICAL FAMILY ACTIVE CONSTITUENT (FIRST REGISTERED TRADE NAME)

GROUP J Inhibitors of fat synthesis (Not ACCase inhibitors)
Chlorocarbonic acids: 2,2–DPA (Dalapon®), flupropanate (Frenock®)
Thiocarbamates: EPTC (Eptam®), molinate (Ordram®), pebulate (Tillam®), prosulfocarb (Boxer® Gold*), thiobencarb 

(Saturn®), triallate (Avadex®), vernolate (Vernam®)
Phosphorodithioates: bensulide (Prefar®)
Benzofurans: ethofumesate (Tramat®)
GROUP K Inhibitors of cell division / Inhibitors of very long chain fatty acids (VLCFA inhibitors)
Acetamides: napropamide (Devrinol®)
Chloroacetamides: dimethenamid (Frontier®-P), metolachlor (Boxer® Gold*, Dual® Gold, Primextra® Gold*), propachlor 

(Ramrod®, Prothal®*)
Isoxazolines: proxasulfone (Sakura®)
GROUP L Inhibitors of photosynthesis at photosystem I (PSI inhibitors)
Bipyridyls: diquat (Reglone®, Spray Seed®*), paraquat (Gramoxone®, Spray Seed®*, Alliance®*)
GROUP M Inhibitors of EPSP synthase
Glycines: glyphosate (Roundup®, Trounce®*, Illico®*, Arsenal Xpress®*, Broadway®*)
GROUP N Inhibitors of glutamine synthetase
Phosphinic acids: glufosinate (Basta®, Liberty®)
GROUP O Inhibitors of cell wall (cellulose) synthesis
Nitriles: dichlobenil (Casoron®)
Benzamides: isoxaben (Gallery®, X-Pand®*)
GROUP P Inhibitors of auxin transport
Phthalamates: naptalam (Alanap-L®)
GROUP Q Bleachers: Inhibitors of carotenoid biosynthesis unknown target
Triazoles: amitrole (Amitrole®, Illico®*, Alliance®*)
Isoxazolidinones: clomazone (Command®, Viper®*)
GROUP R Inhibitors of dihydropteroate synthase (DHP inhibitors)
Carbamates: asulam (Asulox®)
GROUP Z Herbicides with unknown and probably diverse sites of action
Arylaminopropionic acids: flamprop (Mataven L®)
Dicarboxylic acids: endothal (Endothal®)
Organoarsenicals: DSMA (disodium methylarsonate) (Methar®), MSMA (Daconate®)

* This product contains more than one active constituent.
This strategy is a guide only and does not endorse particular products, groups of products or cultural methods in terms of their performance. 
Always follow the product label for specific use instructions. While all effort has been taken with the information supplied in this document no 
responsibility, actual or implied, is taken for the day to day accuracy of product or active constituent specific information. Readers should check with 
the Australian regulator’s (APVMA) product database for contemporary information on products and actives. The data base can be sourced through 
www.apvma.gov.au. The information given in this strategy is provided in good faith and without any liability for loss or damage suffered as a result 
of its application and use.
Advice given in this strategy is valid as at March 2012. All previous versions of this strategy are now invalid.
Phone: 02 6230 6399 Email: info@cropLifeaustralia.org.au Fax: (02) 6230 6355 Website: www.croplifeaustralia.org.au
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Table 1. Percentage of paddocks with herbicide resistant annual ryegrass in cropping regions of southern Australia

Region Year
Populations resistant (%)

Trifluralin Hoegrass® Glean® Achieve® Axial® Select® Simazine Imazapic/Imazapyr Glyphosate
SA – Mid North 1998 9 38 22 nt nt 19 nt nt nt
SA – Mid North 2003 49 76 75 51 40 36 nt nt nt
SA – Mid North 2008 40 76 73 64 59 40 nt nt nt
SA – Mallee 2007 19 6 67 2 2 2 nt nt nt
SA – South East 2007 39 60 69 50 53 41 nt nt nt
Vic – Western 2005 5 35 57 28 30 12 nt nt nt
Vic – Northern 2006 2 40 43 nt 34 11 nt nt nt
NSW – SE 2008 6 81 70 nt nt 21 nt nt nt
NSW – Southern 2010 0 56 53 32 nt 4 0 38 0
Tasmania 2009–10 1 18 24 nt nt 1 0 7 0

Surveys of herbicide resistance in wild oats consistently indicate lower levels of resistance compared with annual ryegrass (Table 2). Group A resistance 
is highest in SE NSW and then Western Victoria. No Group B resistance could be detected, but 14% of populations in South Australia were resistant 
to Mataven®. This is despite the relatively rare use of Mataven® in the area. We have previously observed that selection with Topik® and/or Wildcat® in 
wild oats can select for cross-resistance to Mataven®. Likewise, about 10% of southern NSW populations had Mataven® resistance.

Table 2. Percentage of paddocks with herbicide resistant wild 
oats in southern Australia

Region Year Hoegrass® Verdict® Wildcat®Topik®Axial®Atlantis® Mataven®

Vic – Western 2005 17 – – – – – –
Vic – Northern 2006 8 – – – 2 – –
SA – Mid-north 2008 4 11 13 8 0 14

NSW – SE 2008 38 – – – – 0 10
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Table 4: Situations containing glyphosate resistant 
annual ryegrass

Situation Number 
of sites

States

Broadacre cropping Chemical fallow 29 NSW
Winter grains 82 NSW, Vic, SA, WA
Irrigated crops 1 SA

Horticulture Tree crops 5 NSW, SA
Vine crops 21 SA, WA
Vegetables 2 Vic

Other Driveway 4 NSW, Vic, SA, WA
Fence line/Crop margin 63 NSW, Vic, SA, WA
Around buildings 2 NSW
Irrigation channel/Drain 12 NSW, Vic, SA
Airstrip 1 SA
Railway 2 NSW, WA
Roadside 85 NSW, SA, WA

From Preston, C. (2009) Australian Glyphosate Resistance Register. Australian Glyphosate 
Sustainability Working Group. Online. Available from www.glyphosateresistance.org.au

Table 5: Glyphosate resistant fleabane across Australia

Situation Number 
of sites

States

Broadacre cropping Chemical fallow 8 NSW, Qld
Around buildings 1 NSW
Irrigation channel/Drain 10 NSW
Railway 3 NSW
Roadside 27 NSW, Qld, SA

Table 6: Percentage of paddocks with herbicide resistant 
broadleaf weeds in cropping regions of Victoria

Region Year Indian hedge 
mustard

Wild radish Sowthistle

Populations resistant (%)
Glean® 2,4-D Glean® 2,4-D Glean®

Vic – Western 2010 35 0 nt nt 81
Vic – Southern 2010 nt nt 0 0 64

Surveys for herbicide resistant grass weeds in southern Australia
Key points

■ Herbicide resistance is common in annual ryegrass in most cropping 
regions of southern Australia

■ Trifluralin and Select® resistance are increasing
■ Resistance to herbicides is also present in wild oats and brome grass
■ Glyphosate resistance occurs where there is intensive use of 

glyphosate and few or no other weed control tactics
■ Some alternatives to glyphosate will control glyphosate-resistant 

annual ryegrass on fence lines.

Random surveys of weed populations across southern Australia 
have identified considerable levels of herbicide resistance in annual 
ryegrass across southern Australia. There are variations across regions, 
with trifluralin resistance being high in parts of South Australia and 
Western Victoria, but lower elsewhere. These regional differences reflect 
differences in cropping practices and hence herbicide use patterns. Of 
particular concern is the increase in Select® resistance that is becoming 
apparent in some areas of South Australia and Victoria. This will remove 
an important ryegrass control tactic for canola and pulse crops.

Recent surveys have also looked for resistance in brome grass. Brome grass with resistance to Group A herbicides is becoming quite common in Western 
Victoria. We have also been able to pick up resistance to Group B herbicides (Table 3). No resistance was found in SA Mallee, SE NSW or northern Victoria.

Glyphosate resistance in annual ryegrass
There are now 309 confirmed sites with glyphosate resistant annual ryegrass in Australia. These come from four states and a variety of situations 
(Table 4). Glyphosate resistant annual ryegrass occurs when populations are treated intensively with glyphosate, where no other herbicides are 
applied and where there is little or no tillage. Relying solely on glyphosate for weed control is the greatest risk factor for glyphosate resistant weeds.

Table 3. Percentage of paddocks with herbicide 
resistant brome grass in southern Australia

Region Year Verdict® Atlantis®Midas® Metribuzin
Vic – Western 2005 33 0 – –
Vic – Northern 2006 0 0 – –
SA – Mallee 2007 0 0 0 0
SA – Mid-north 2008 2 2 – –
NSW – SE 2008 0 – – –

Current March 2011. Chris Preston1, Peter Boutsalis1, Jenna Malone1, Gurjeet Gill1 and John Broster2.  1 School of Agriculture, Food & Wine, University of Adelaide, PMB1 Glen 
Osmond SA 5064. 2 School of Agricultural & Wine Sciences, Charles Sturt University, Locked Bag 588, Wagga Wagga NSW 2678. GRDC Projects UA00098 and UA00104.

11155 herbicide resistance management ad - 2012.indd   5 14/03/2012   11:27:19 AM



28

10 cm 20 cm 35–40 cm

Stage 1 –
Three leaf stage

Only count leaves which 
have the leaf collar visible.
Occurs about 12 days 
after emergence. Growing 
point below soil surface - 
plants survive hail and light 
frosts. Secondary roots 
developing. Weeds start to 
reduce yields signi�cantly. 
Start spraying most post- 
emergent herbicides.

Stage 2 –
Five leaf stage

Occurs about three weeks 
after emergence. Growing 
point below surface. 
Weeds signi�cantly reduce 
yields. Can spray most 
post-emergent herbicides.

Stage 3 –
Eight leaf stage

Occurs about �ve weeks 
after emergence. Growing 
point about 5 cm above 
soil surface. Head initiated 
and total leaf number 
determined. Too late to 
spray some herbicides. 
Use drop nozzles with 
2,4-D amine application.

SOYBEAN GROWTH STAGES

15 cm
35 cm

65 cm

Stage V2 – 
Two leaf stage

Only count leaves which 
have the leaf collar visible. 
Occurs about one week 
after emergence. Growing 
point below soil surface – 
plants survive hail and light 
frosts. First set of secondary 
roots developed. Weeds 
start to reduce yields 
signi�cantly. Start spraying 
most post-emergent 
herbicices.

Stage V5 –
Five leaf stage

Occurs about three weeks 
after emergence. Growing 
point at soil surface. Tassel 
and ears initiated. Total leaf 
number determined. Two 
sets of secondary leaves 
developed. Weeds 
signi�cantly reduce yields. 
Use drop nozzles for most 
post-emergent herbicides.

Stage V8 –
Eight leaf stage
Occurs four to �ve weeks 
after emergence. Two lowest 
leaves may be lost. The leaf 
stage is now determined by 
splitting the stem lengthwise.
Use the �rst node above the 
�rst elongated internode 
(usually the �fth leaf node) as 
the reference point. Growing 
point about 5 to 7 cm above 
soil surface. Yields may be 
reduced by hail and frosts.
Too late to use most post-
emergent herbicides.

MAIZE GROWTH STAGES
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Stage

Vegetative phase Grain �lling phase

0
Emergence

1
3 leaves

fully
emerged

2
5 leaves

fully
emerged

3
Head

initiation

4
Flag leaf

visible

5
Boot

6
Flowering

7
Soft

dough

8
Hard

dough

9
Physiological

maturity

Planting

HERBICIDE APPLICATION – GRAIN SORGHUM

Days –10 –3

0Height (cm)

9 12 24 35

10 20 35

45 50 55 65
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Post-emergent application Desiccation,
harvest aid

Atrazine

3–6 leaves
2,4-D amine

3–6 leaves 6 leaves – before boot stage: 
drop nozzles only

2–3 leaves Dicamba

Starane® Advanced
8 leaves to boot: use droppers

MCPA 250
25–40 cm

2,4-D amine

from dough stage

Garlon® 600
4–6 leaf

3–7 leaves use droppers

Glyphosate

< 25% grain moisture

Reglone®

< 25% grain moisture

Post-sow
ing pre-em

ergent application

Stage VE
Emergence

V2
2 leaves

fully
emerged

V5
5 leaves

fully
emerged

Tassel and 
ear initiation

V8
8 leaves

fully
emerged

V12
12 leaves

V16
16 leaves Pollination

20 leaves
Dent

R1 R5

Planting

HERBICIDE APPLICATION – MAIZE

Days 7 18 28 42 56 65 1000–6 –2
0 10 30 60 270 270Height (cm)

gn
iy

ar
pS

 d
io

v
A

gn
iy

ar
pS

 d
io

v
A

Post-emergent application Harvest aid
Atrazine

10–90 cm or 15 days prior to tasselling

2,4-D amine

10–20 
cm

20 cm – before tasselling: drop nozzles only

3–5 leaves 6 leaves to tasselling: use droppers

Starane™ Advanced

2–3 leaves Dicamba

 

MCPA 250

10–60 cm: drop nozzles only

2,4-D amine

from dough stage

Post-sow
ing pre-em

ergent application

Pre-plant application



30 Table 7. Grass weed control pre-plant – sorghum, forage sorghum, maize and sweet corn
Active constituent

Trade name

atrazine 
500 g/L 

atrazine
600 g/L

atrazine 
900 g/kg

atrazine 
500 g/L 

atrazine
600 g/L

atrazine 
500 g/L 

atrazine
600 g/L

atrazine 
900 g/kg 

atrazine 
900 g/kg 

DRYLAND DRYLAND DRYLAND DRYLAND & IRRIGATION DRYLAND & IRRIGATION IRRIGATION IRRIGATION IRRIGATION DRYLAND & IRRIGATED 
Kenso
Atrazine 500 SC 
Farmozine® 500

Gesaprim® 600 SC
Atrazine Hi-Load 600

Gesaprim® Granules 900 WG 
Nu-Trazine® 900 DF 
Farmozine® 900 WDG

Kenso Atrazine 500 SC 
Farmozine® 500

Gesaprim® 600 SC
Atrazine Hi-Load 600

Kenso
Atrazine 500 SC 

Gesaprim® 600 SC
Crop Care Atrazine  
 Hi-Load 600

Farmozine® 900 WDG
Gesaprim® Granules 900 WG 
Nu-Trazine® 900 DF

Kenso Atrazine 900 WG
Atradex® WG
Nu-Trazine® 900 DF
Gesaprim® Granules 900 WG

Aircraft (A) or boom (B) AB* AB* AB* AB* AB* AB* AB* AB* AB*
Crop sorghum, forage sorghum sorghum, forage 

sorghum
sorghum, forage sorghum maize, sweet corn maize, sweet corn sorghum, forage 

sorghum
sorghum, forage 
sorghum

sorghum, forage sorghum maize and sweet corn

Rate per hectare (litres) (litres) (kilograms) (litres) (litres) (litres) (litres) (kilograms) (kilograms)
Barnyard grass 3.6

Farmozine® 500 not registered 
for early spring grass. Incorporate 
lightly if applying to dry soil. 
Can follow with post-emergent 
application of 2.5 L/ha if weed 
growth occurs.

3.0

Can follow with post-emergent 
application of 2 L/ha if weed 
growth occurs.

2.0

Can follow with post-emergent 
application of 1.3 L/ha if weed 
growth occurs

4.5–6.0 3.7–5.0 3.0–6.0

Farmozine® 500 not registered for 
early spring grass.

2.5–5.0 1.7–3.3 2.5–3.3
Crowsfoot grass 3.6 3.0 2.0 4.5–6.0 3.7–5.0 3.0–6.0 2.5–5.0 1.7–3.3 2.5–3.3
Early spring grass 3.6 3.0 2.0 4.5–6.0 3.7–5.0 3.0–6.0 2.5- 5.0 1.7–3.3 2.5–3.3
Lovegrass 3.6 3.0 2.0 4.5–6.0 3.7–5.0 3.0–6.0 2.5–5.0 1.7–3.3 2.5–3.3
Pigeon grass 3.6 3.0 2.0 – 3.7–5.0 3.0–6.0 2.5–5.0 1.7–3.3 2.5–3.3
Summer grass 3.6 3.0 2.0 4.5–6.0 3.7–5.0 3.0–6.0 2.5–5.0 1.7–3.3 2.5–3.3
Wild oats 3.6 3.0 2.0 (a) 4.5–6.0 3.7–5.0 3.0–6.0 2.5–5.0 1.7–3.3 2.5–3.3
Rec water/ha boom  50–100 50–100 50–100 50–100 50–100 50–100 50–100 50–110 50–110
Herbicide group C C C C C C C C C
Regardless of the formulation do not apply more than 3 kg/ha of active ingredient (atrazine) per year. Do not use atrazine on light sandy soils under irrigation. * Aerial application-good soil moisture is required at application and adequate rainfall or irrigation is required within 10 days after application 
for effective herbicide incorporation. Do not apply atrazine as a pre-emergent application to light sandy soils. (a) Not Nu-Trazine® 900. Irrigated sorghum rates refer to labels – some products stipulate that higher rates are applied as split rates. For grass weed control using atrazine use 
higher allowable rates for reliable control.
Registered 1 July 2012.
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Table 8. Broadleaf weed control pre-plant – sorghum, forage sorghum, maize, sweet corn
Weeds controlled

Trade name

atrazine 
500 g/L

atrazine
600 g/L

atrazine 
900 g/kg

atrazine 
500 g/L

atrazine
600 g/L

atrazine 
900 g/kg

atrazine
600 g/L

DRYLAND DRYLAND DRYLAND IRRIGATION IRRIGATION IRRIGATION IRRIGATION 
& DRYLAND

Farmozine® 500
Kenso Atrazine 500 SC 

Gesaprim® 
600 SC

Atrazine  
Hi-Load 600

Atradex® WG
Farmozine® 900 WDG
Gesaprim® Granules 

900 WG

Kenso Atrazine 500 
Farmozine® 500

Gesaprim® 
600 SC

 Atrazine  
Hi-Load 600

Atradex® WG
Farmozine® 900 WDG
Gesaprim® Granules 

900 WG

Gesaprim® 
600 SC

 Atrazine  
Hi-Load 600

Aircraft (A) or boom (B) AB* AB* AB* AB* AB* AB* AB* AB* AB* AB* AB*
Crop sorghum, 

forage 
sorghum

maize, sweet 
corn

sorghum, 
forage 

sorghum

sorghum, 
forage 

sorghum

maize, 
sweet corn

sorghum, 
forage 

sorghum

maize, sweet 
corn

sorghum, 
forage 

sorghum

sorghum, 
forage 

sorghum

maize, 
sweet corn

maize, sweet 
corn

Rate per hectare (litres) (litres) (litres) (kilograms) (kilograms) (litres ) (litres) (litres) (kilograms) (kilograms) (litres)
Amaranthus 3.6

Pigweed, black pigweed and black bindweed, check label. Incorporate lightly if applying to dry soil.  
May be followed with a post-emergent application of 2.5 L/ha. Apply up to two weeks before sowing.  
Do not apply more than 6.0 L/ha/yr.

4.5–6.0

Pigweed, black pigweed and black bindweed, check label. Incorporate lightly if applying to dry soil. Apply up 
to two weeks before sowing. Do not apply more than 6.0 L/ha/yr.

3.0

Pigweed, black pigweed and black bindweed, potato weed check label Incorporate lightly if applying to dry 
soil. May be followed with a post-emergent application of 2.0–2.5 L/ha.

2.0

Can be followed with 1.3 L/ha can be applied post-emergent. Pigweed, black pigweed,sesbania and black 
bindweed, check label.

2.5–3.3

 Pigweed, black pigweed and black bindweed, check label.

3.6

Pigweed, black pigweed and black bindweed, check label. Do not apply more than 6.0 L/ha/yr.

4.5–6.0
Pigweed, black pigweed and black bindweed, check label. Do not apply more than 6.0 L/ha/yr.

2.5

Pigweed, black pigweed,Potato weed and black bindweed, check label. Can be followed with a post-
emergent application.

1.7

Do not apply more than 3.3 kg/ha/yr. Can be followed by 1.4–1.6 kg post-emergent. Pigweed, black 
pigweed and black bindweed, check label.

2.5–3.3

Do not apply more than 3.3 kg/ha/yr. Pigweed, black pigweed and black bindweed, check label.

3.7–5.0

Pigweed, black pigweed and black bindweed, check label.

Annual ground cherry 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Bathurst burr 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Blackberry nightshade 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Black bindweed 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Bladder ketmia 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Cobbler’s peg (Bidens) 3.6(a) _ 3.0 2.0 2.5–3.3 3.6(a) _ 2.5 1.7 2.5–3.3 3.7–5.0
Dwarf marigold 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Fat hen 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Giant pigweed 3.6 4.5–6.0 3.0 2.0 _ 3.6 4.5–6.0 2.5 – – –
Mintweed 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Noogoora burr 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Paddy melon 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Parthenium weed 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Pigweed 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Potato weed 3.6 4.5–6.0(b) 3.0 2.0 2.5–3.3 3.6 4.5–6.0(b) 2.5 1.7 2.5–3.3 3.7–5.0
Sesbania pea 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Sunflower 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Thornapple 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0
Yellow vine 3.6 4.5–6.0 3.0 2.0 2.5–3.3 3.6 4.5–6.0 2.5 1.7 2.5–3.3 3.7–5.0

Rec water/ha boom 50–100 50–100 50–100 50–110 50–110 50–100 50–100 50–100 50–110 50–110 50–100
Herbicide group C C C C C C C C C C C
Regardless of the formulation do not apply more than 3 kg/ha of active ingredient (atrazine) per year.  
* Aerial application – Good soil moisture is required at application and adequate rainfall or irrigation is required within 10 days after application for effective herbicide incorporation.  
Do not use atrazine on light sandy soils under irrigation. Do not apply atrazine as a pre-emergent application to light sandy soils. (a) Not Farmozine® 500, (b) Not Kenso Agcare Atrazine 500.
Registered 1 July 2012.
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32 Table 9. Grass weed control post-plant pre-emergent – sorghum, forage sorghum, maize and sweet corn
Active constituent

Trade name

atrazine
500 g/L

atrazine
600 g/L

atrazine
900 g/kg

atrazine
500 g/L

atrazine
600 g/L

atrazine
900 g/kg

atrazine
600 g/L

atrazine
900 g/kg

s-metolachlor
960 g/L

s-metolachlor +
Atrazine 290 +
370 g/L

pendimethalin
440 g/L

pendimethalin
455 g/L

pendimethalin
330 g/L

DRYLAND DRYLAND DRYLAND IRRIGATION IRRIGATION IRRIGATION IRRIGATION & 
DRYLAND

IRRIGATION & 
DRYLAND

Farmozine® 500
Kenso
Atrazine 500 SC 

Gesaprim® 
600 SC
Atrazine  
    Hi-Load 600

Farmozine® 900  
    WDG
Nu-Trazine®  
    900 DF
Gesaprim®  
    Granules 900 WG 

Farmozine® 500
Kenso
Atrazine 500 SC 

Gesaprim®  
    600 SC
Atrazine  
    Hi-Load 600

Farmozine® 900  
    WDG
Nu-Trazine® 900 DF
Gesaprim®  
    Granules 900 WG

Gesaprim® 600 SC
Atrazine  
    Hi-Load 600

Farmozine® 900 WDG
Nu-Trazine® 900 DF
Gesaprim® Granules  
    900 WG

Dual® Gold Primextra® Gold Stomp® 440
Rifle® 440

Stomp® Xtra Rifle® 330

Aircraft (A) or boom (B) AB* AB* AB* AB* AB* AB* AB* AB* B B B B B
Crop sorghum, forage 

sorghum
sorghum, 
forage sorghum

sorghum, forage 
sorghum

sorghum, forage 
sorghum

sorghum, 
forage sorghum

sorghum, forage 
sorghum

maize, sweet corn maize, sweet corn maize (not waxy), 
sweet corn, 
Concep II® treated 
sorghum

maize (not 
waxy), sweet 
corn, Concep II® 
treated sorghum

Maize Maize Maize

Grass weeds
Rate per hectare (litres) (litres) (kilograms) (litres) (litres) (kilograms) (litres) (kilograms) (litres) (litres) (litres) (litres) (litres)
Barnyard grass 3.6

Follow with post-emergent application of 2.5 L/ha for long-term control.

3.0

Can follow with 2.0 L/ha post-emergent.

2.0

Follow with post-emergent application of 1.3 kg/ha for long-term control.

3.0

Split application is preferred. Check rates for Farmozine® 500 (see 
label).Can follow with 2.5 L/ha post-emergent

2.5

Follow with 2.0–2.5 L/ha post-emergent.

1.7

Split application is preferred. Can follow with 1.4–1.6 L/ha post-emergent

3.7–5.0

Split application is preferred.

2.5–3.3
Split application is preferred

1.0–2.0

Maize, sweet corn and Concep® treated sorghum – Not on waxy 
maize. Use higher rates on heavy soils and high grass populations.

3.2

Tank-mix 0.5–1 L/ha Dual® Gold where grasses are a major problem.

3.4 3.3 4.5
Canary grass – – – – – – – – – – – – –
Crowsfoot grass 3.6 3.0 2.0 3.0 2.5 1.7 3.7–5.0 2.5–3.3 1.0–2.0 3.2 3.4 3.3 4.5
Early spring grass 3.6 3.0 2.0 3.0 2.5 1.7 3.7–5.0 2.5–3.3 – – 3.4 3.3 4.5
Liverseed grass – – – – – – – – 1.0–2.0 3.2 3.4 3.3 4.5
Lovegrass 3.6 3.0 2.0 3.0 2.5 1.7 3.7–5.0 2.5–3.3 1.0–2.0 3.2 – – –
Paspalum – – – – – – – – – – – – –
Pigeon grass 3.6 3.0 2.0 3.0 2.5 1.7 3.7–5.0 (b) 2.5–3.3 1.0–2.0 3.2 – – –
Stinkgrass – – – – – – – – – – 3.4 3.3 –
Summer grass 3.6 3.0 2.0 3.0 2.5 1.7 3.7–5.0 2.5–3.3 1.0–2.0 3.2 – – –
Sweet summer grass – – – – – – – – – – – – –
Wheat and barley – – – – – – – – – – – – –
Wild oats 3.6 3.0 2.0 (a) 3.0 2.5 1.7 3.7–5.0 2.5–3.3 (a) – – – – –
Rec water/ha boom 50–100 50–100 50–110 50–100 50–100 50–110 50–100 5–100 60 min 60–120 50–200 50–200 50–200
Herbicide group C C C C C C C C K K & C D D D
Regardless of the formulation do not apply more than 3 kg/ha of active ingredient (atrazine) per year. Do not use atrazine on light sandy soils under irrigation. 
* Good soil moisture is required at application and adequate rainfall or irrigation is required within 10 days after application for effective herbicide incorporation. 
Do not apply atrazine as a pre-emergent application to light sandy soils. (a) Not Nu-Trazine® 900, (b) Not Atrazine Hi-Load 600.
Registered 1 July 2012.
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Table 10. Broadleaf weed control post-plant pre-emergent – sorghum, forage sorghum, maize and sweet corn
Active constituent

Trade name

atrazine
500 g/L

atrazine
600 g/L

atrazine
900 g/kg

atrazine
500 g/L

atrazine
600 g/L

atrazine
900 g/kg

atrazine
600 g/L

atrazine
900 g/kg

s-metolachlor
960 g/L

s-metolachlor  
+ atrazine 290  
+ 370 g/L

pendimethalin
440 g/L

pendimethalin
330 g/L

pendimethalin
455 g/L

flumetsulam
800 g/kg

DRYLAND DRYLAND DRYLAND IRRIGATION IRRIGATION IRRIGATION IRRIGATION & 
DRYLAND

IRRIGATION 
& DRYLAND

Kenso
Atrazine 500 SC 
Farmozine® 500

Gesaprim®  
    600 SC
Atrazine  
    Hi-Load 600

Farmozine® 900  
    WDG
Nu-Trazine® 900 DF
Gesaprim® 900 WG

Kenso
Atrazine 500 SC 
Farmozine® 500

Gesaprim®  
    600 SC
Atrazine  
    Hi-Load  
    600

Farmozine®  
    900 WDG
Nu-Trazine®  
    900 DF
Gesaprim®  
    Granules 900 WG

Gesaprim®  
    600 SC
Atrazine  
    Hi-Load 600

Farmozine®  
    900 WDG
Nu-Trazine®  
    900 DF
Gesaprim  
    Granules®  
    900 WG

Dual® Gold Primextra® 
Gold 

Stomp® 440
Rifle® 440

Rifle® 330
Pendimethalin  
    330

Stomp® Xtra Broadstrike®

Aircraft (A) or boom (B) AB* AB* AB* AB* AB* AB* AB* AB* B B B B B B
Crop sorghum, forage

sorghum
sorghum, 
forage
sorghum

sorghum, forage
sorghum

sorghum, forage
sorghum

sorghum, 
forage
sorghum

sorghum, forage
sorghum

maize, sweet 
corn

maize, 
sweet corn

maize, sweet 
corn, Concep® 
treated 
sorghum

maize, sweet 
corn, Concep® 
treated 
sorghum

maize only maize only maize only maize only

Broadleaf weeds 
Rate per hectare (litres) (litres) (kilograms) (litres) (litres) (kilograms) (litres) (kilograms) (litres) (litres) (litres) (litres) (litres) (grams)
Amaranthus 3.6

Pre-emergence only rate. Check label for post-emergence top-up rate. Giant pigweed and pigweed, check labels.

3.0

Pre-emergence only rate. Check label for post-emergence top-up rate. Potato weed, check label.

2.0

Pre-emergence only rate. Check label for post-emergence top-up rate. Black bindweed, cobbler’s peg, sesbania pea, 
sunflower not Nu-Trazine® 900 DF .

4.5–6.0

Pre-emergence only rate. Check label for post-emergence top-up rate. Giant pigweed and pigweed, check labels.

3.7–5.0

Pre-emergence only rate. Check label for post-emergence top-up rate. Gesaprim® 600 recommends split application.

2.5–3.3

Pre-emergence only rate. Check label for post-emergence top-up rate. Black bindweed, cobbler’s peg, sesbania pea, 
sunflower not Nu-Trazine® 900 DF .

3.7–5.0

Potato weed not Crop Care Atrazine Hi-Load 600.

2.5–3.3

 Nu-Trazine® 900 DF not black bindweed, sunflower, sesbania, giant pigweed, cobblers peg.

1.0–2.0

For all weeds except wandering jew add Gesaprim® (see label).

3.2

Apply with 0.5–1.0 L/ha Dual® Gold if grasses are a problem – maize (not waxy), sweet corn and Concep® treated 
sorghum. Do not use if soils >

 70%
 sand.

3.4

Higher rate (3.4 L/ha) refers to pendimethalin alone, lower rate 2.25 L/ha refers to tank mix with atrazine (see 
label). Pendimethalin alone, suppression only sowthistle, mintweed. Tank mix atrazine, suppression only, wandering 
jew, bindweed (see label).

4.5

Higher rate 4.5 L/ha refers to pendimethalin alone, lower rate (3.0 L/ha) refers to tank mix with atrazine. 
Pendimethalin alone, suppression only, sowthistle, mintweed. Tank mix atrazine, suppression only, wandering jew 
(see label).

3.3

Higher rate 3.3 L/ha refers to pendimethalin alone, lower rate 2.2 L/ha refers to tank mix with atrazine (see label). Pendimethalin 
alone, suppression only, sowthistle, mintweed. Tank mix atrazine, suppression only, wandering jew (see label).

–

Tank mix with pendimethalin (see label). Bladder ketmia, cobbler’s peg, giant pigweed, caltrop suppression only (s).

Annual ground cherry 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – – – – –
Bathurst burr 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – 2.25 3.0 2.2 –
Blackberry nightshade 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 1.0–2.0 3.2 – – – –
Black bindweed 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – – – – –
Bladder ketmia 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – – – – 25 or 50 (s)
Camel melon – – – – – – – – – – – – – –
Cobbler’s peg (Bidens) 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – – – – 25 or 50 (s)
Dwarf marigold 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – – – – –
Fat hen 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – – – – 25 or 50
Giant pigweed 3.6 3.0 – 4.5–6.0 3.7–5.0 – – – – – – – – 25 or 50 (s)
Mintweed 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 1.0–2.0 – 2.25 3.0 2.2 –
New Zealand spinach – – – – – – – – – – – – – –
Noogoora burr 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 1.0–2.0 3.2 2.25 3.0 2.2 –
Paddy melon 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – 2.25 3.0 2.2 –
Parthenium weed 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – – – – –
Pigweed 3.6 – 2.0 4.5–6.0 – 2.5–3.3 – 2.5–3.3 1.0–2.0 3.2 3.4 4.5 3.3 –
Potato weed 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – – – – –
Sesbania pea 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – – – – –
Sow thistle – – – – – – – – – – 3.4 4.5 3.3 –
Spurge – – – – – – – – – – – – – –
Sunflower 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – – – – –
Thornapple 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 1.0–2.0 3.2 2.25 3.0 2.2 –
Wandering jew – – – – – – – – 1.0–2.0 – – – – –
Wireweed 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 – – 3.4 4.5 3.3 –
Yellow vine 3.6 3.0 2.0 4.5–6.0 3.7–5.0 2.5–3.3 3.7–5.0 2.5–3.3 1.0–2.0 3.2 2.25 3.0 2.2 25 or 50 (s)
Rec water/ha boom 50–100 50–100 50–110 50–100 50–100 50–110 50–100 50–110 60 min 60–120 50–200 50–200 50–200 See label
Herbicide group C C C C C C C C K K & C D D D B
* Good soil moisture is required at application and adequate rainfall or irrigation is required within 10 days after application for effective herbicide incorporation. Do not apply atrazine as a pre-emergent application to light sandy soils. 
Regardless of the formulation do not apply more than 3 kg/ha of active ingredient (atrazine) per year. Do not apply atrazine on light sandy soil under irrigation. Registered 1 July 2012.



34 Table 11. Grass weed control post-emergent – sorghum, forage sorghum, maize and sweet corn
Active constituent

Trade name

atrazine
500 g/L 

atrazine
600 g/L

atrazine
900 g/kg

atrazine
500 g/L

atrazine
600 g/L

atrazine
900 g/kg

atrazine
600 g/L

imazethapyr  
+ imazapyr 525  
+ 175 g/kgDRYLAND DRYLAND DRYLAND IRRIGATION IRRIGATION IRRIGATION IRRIGATION & DRYLAND

Kenso Atrazine 500 SC
Farmozine® 500

Gesaprim® 600 SC
Atrazine Hi-Load 600

Atradex® WG
Famozine 900 WDG
Gesaprim® Granules 900 WG

Kenso
Atrazine 500 SC 
Farmozine® 500

Gesaprim® 600 SC
Atrazine Hi-Load 600

Atradex® WG
Famozine 900 WDG
Gesaprim® Granules 900 WG

Gesaprim® 600 SC
Atrazine Hi-Load 600

Lightning®

Aircraft (A) or boom (B) AB* AB* AB* AB* AB* AB* AB* B
Crop sorghum, forage sorghum sorghum, forage 

sorghum
sorghum, forage sorghum sorghum, forage sorghum sorghum, forage sorghum sorghum, forage sorghum maize, sweet corn Clearfield maize only

Grass weeds
Rate per hectare (litres) (litres) (kilograms) (litres) (litres) (kilograms) (litres) (grams)
Barnyard grass 4.5–6.0

Use lower rate where only a broadleaf 
weed problem occurs and the higher rate 
where grasses are the major problem.

3.0–3.7

W
etting agent required (see label). 

Seedling weeds only (see label).

2.0–2.5

W
etting agent required (see label). For 

wild oats check rates for Nu-Trazine® 
and Farmozine®. Seedling weeds only 
(see label). 

4.5

Wetting agent required (see label). Do not 
use post-emergent – only applications with 
high barnyard grass populations. Splitting 
of pre and post-emergent applications 
is recommended. Post-emergent only 
applications for seedling weeds.

3.7–5.0 2.5–3.3
Wetting agent required (see label). Do not 
use post-emergent – only applications 
with high barnyard grass populations. 
Splitting of pre and post-emergent 
applications is recommended. Post-
emergent only applications for seedling 
weeds.

3.7–5.0

W
etting agent required (see label). Post-

emergent only applications for seedling 
weeds.

100

Add 1%
 Hasten™ or Kwikin™.

Crowsfoot grass 4.5–6.0 3.0–3.7 2.0–2.5 4.5 3.7–5.0 2.5–3.3 3.7–5.0 100
Early spring grass 4.5–6.0 3.0–3.7 2.0–2.5 4.5 3.7–5.0 2.5–3.3 3.7–5.0 –
Johnson’s grass seedlings – – – – – – – 100
Lovegrass 4.5–6.0 3.0–3.7 2.0–2.5 4.5 3.7–5.0 2.5–3.3 3.7–5.0 –
Pigeon grass 4.5–6.0 3.0–3.7 2.0–2.5 4.5 3.7–5.0 2.5–3.3 3.7–5.0 –
Summer grass 4.5–6.0 3.0–3.7 2.0–2.5 4.5 3.7–5.0 2.5–3.3 3.7–5.0 –
Wild oats 4.5–6.0 3.0–3.7 2.0–2.5 4.5 3.7–5.0 2.5–3.3 3.7–5.0 –
Rec water/ha boom 50–100 50–100 50–100 50–100 50–100 50–100 50–100 50 min
Herbicide group C C C C C C C B
* Good soil moisture is required at application and adequate rainfall or irrigation is required within 10 days after application for effective herbicide incorporation. The maximum rate of atrazine application in all crops is equal to 3.0 kgs of active ingredient per ha per year (see label). 
Do not apply atrazine on light sandy soil under irrigation.
Registered 1 July 2012.
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Table 12. Broadleaf weed control post-emergent – sorghum, forage sorghum, maize, 
sweet corn
Active constituent

Trade name

atrazine
500 g /L

atrazine
600 g/L

atrazine
900 g /kg

atrazine
600 g/L

dicamba
700 g/kg

dicamba + atrazine
700 g/kg + 600 g/L

DRYLAND + 
IRRIGATION

DRYLAND DRYLAND + 
IRRIGATION

IRRIGATION 

Kenso
Atrazine 500 SC
Farmozine® 500

Gesaprim® 600 SC
Atrazine Hi-Load 600

Atradex® 900 WG
Nu-Trazine® 900 DF
Gesaprim® Granules  
    900 WG 

Gesaprim® 600 SC
Atrazine Hi-Load 600

Cadence® WG Cadence® WG + 
Gesaprim® 600 SC

Aircraft (A) or boom (B) AB* AB* AB* AB* AB B
Crop maize, sweet corn, 

sorghum, forage 
sorghum

sorghum, forage 
sorghum

maize, sweet corn, 
sorghum, forage 
sorghum

maize, sweet corn, sorghum, maize grain sorghum

Broadleaf weeds
Rate per hectare (litres) (litres) (kilograms) (litres) (grams) (grams) and (litres)
Amaranthus 3.6–6.0 

Refer to label for wetters and tankmix options with Group I herbicides for slightly older weeds in more advanced crops (Grain sorghum only). W
eeds must be under 1 cm in height for atrazine only. 

Registrations for pigweed, black pigweed, cobblers peg, potato weed vary, check label. Check label for rates.

3.0–3.7

Refer to label for wetters and tankmix options with Group I herbicides for slightly older weeds in more advanced crops (Grain sorghum only). W
eeds must be under 1 cm in height for atrazine only. 

Registrations for pigweed, black pigweed vary, check label.

2.0–3.3

Refer to label for wetters and tankmix options with Group I herbicides for slightly older weeds in more advanced crops (Grain sorghum only). Small weeds only for atrazine alone. Registrations for pigweed, 
black pigweed, sunflower, bindweed, sesbania, cobblers peg – check label.

3.7–5.0

Refer to label for wetters. Registrations for pigweed, black pigweed,potato weed – check label

–

Sorghum 3–6 leaf stage , maize until 90 cm high or 15 days prior to tassling

200–230 + 1.2–1.5
Annual ground cherry 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 –
Apple-of-Peru – – – – – –
Bathurst burr 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 –
Bellvine – – – – 230–400 –
Blackberry nightshade 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 –
Black bindweed 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 –
Bladder ketmia 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 – 200–230 + 1.2–1.5
Camel melon – – – – – –
Cobbler’s peg (Bidens) 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 –
Dwarf marigold 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 – –
Fat hen 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 –

Giant pigweed 3.6–6.0 3.0–3.7 3.7–5.0 – 200–230 + 1.2–1.5
Khaki weed – – – – 230–400 –
Lucerne – – – – 230–400 –
Mexican poppy – – – – – –

Mintweed 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 200–230 + 1.2–1.5

New Zealand spinach – – – – 230–400 –
Noogoora burr 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 200–230 + 1.2–1.5
Paddy melon 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 – –
Parthenium weed 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 –
Peachvine (cowvine) – – – – – –
Pigweed 3.6–6.0 _ 2.0–3.3 3.7–5.0 230–400 200–230 + 1.2–1.5
Potato weed 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 – –
Sesbania pea 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 – –
Sow thistle – – – – 230–400 –
Spurge (E. davidii) – – – – – –
Sticky ground cherry – – – – – –
Stinking goosefoot – – – – – –
Stinking roger – – – – – –
Sunflower 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 – –
Thornapple 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 200–230 + 1.2–1.5
Turnip weed – – – – – –
Wandering jew – – – – – –
Wild lettuce – – – – – –
Wireweed 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 –
Yellow vine 3.6–6.0 3.0–3.7 2.0–3.3 3.7–5.0 230–400 200–230 + 1.2–1.5
Rec water/ha boom 50–100 50–100 50–100 50–100 100–250 50–250
Herbicide group C C C C I I & C
Regardless of the formulation do not apply more than 3 kg/ha of active ingredient (atrazine) per year. Do not apply atrazine on light sandy soil under irrigation.
Registered 1 July 2012.
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Table 12. Broadleaf weed control post-emergent – sorghum, forage sorghum, maize, 
sweet corn (continued)
Active constituent

Trade name

fluroxypyr
200 g/L

Flagship® 200
Comet® 200

fluroxypyr + atrazine  
200 + 500 g/L

Comet® 200 +  
Atrazine 500

fluroxypyr
333 g/L

Starane™ Advanced

fluroxypyr + atrazine  
333 + 600 g/L

Starane™ Advanced + 
Atrazine 600

triclopyr
600 g/L

Garlon® 600
Invader® 600
Generex
Triclopyr 600

flumetsulam
800 g/kg

Broadstrike®

imazethopyr + 
imazopyr
525 + 175 g/kg
Lightning®

Aircraft (A) or boom (B) AB AB AB AB AB AB B
Crop sorghum, sweet 

corn, maize
sorghum, sweet corn sorghum, sweet corn, 

maize
sorghum, sweet corn, 
maize

sorghum Maize Clearfield® maize 
only

Broadleaf weeds AB AB AB AB AB AB B
Rate per hectare (litres) (litres) (litres) (litres) (millilitres) (grams (grams)
Amaranthus –

See label regarding correct crop growth stages for application. Sweet corn directed spray after 6-leaf stage and after 8 leaf for sorghum. Seedling weeds only (see label)..

0.5–0.75 + 1.5–2.0

See label regarding correct crop growth stages for application. No oils (see label for surfactants). Sweet corn directed spray after 6-leaf stage and after 8 leaf for sorghum. Seedling weeds only (see label). 

–

See label regarding correct crop growth stages for application. Sweet corn directed spray after 6-leaf stage and after 8 leaf for sorghum. Seedling weeds only (see label).

0.3–0.45 + 1.25–1.67

See label regarding correct crop growth stages for application. No oils(see label for surfactants). Sweet corn directed spray after 6-leaf stage and after 8 leaf for sorghum. Seedling weeds only (see label).

– 25–50 (S)

Use Uptake spraying oil (see label) (s) =
 Suppresion only

–

Add 1%
 Hasten™ or Kwikin™.

Annual ground cherry 0.5–0.75 – 0.30–0.45 – – 25–50 (S) 125
Apple-of-Peru 0.75 – 0.45 – – – –

Bathurst burr 0.5–0.75 – 0.30–0.45 – – – –
Bellvine – – – – – – –
Blackberry nightshade – – – – – – –
Black bindweed – – – – – – –
Bladder ketmia – 0.5–0.75 + 1.5–2.0 – 0.3–0.45 + 1.25–1.67 – 25 or 50 (S) –
Camel melon – – – – – – –
Cobbler’s peg (Bidens) – – – – – – –
Dwarf marigold – – – – – – –
Fat hen – – – – – 25 or 50 –
Giant pigweed – 0.5–0.75 + 1.5–2.0 – 0.3–0.45 + 1.25–1.67 – – –
Khaki weed – – – – – – –
Lucerne – – – – – – –
Mexican poppy – – – – – – –

Mintweed – 0.5–0.75 + 1.5–2.0 – 0.3–0.45 + 1.25–1.67 – – –

New Zealand spinach – – – – – – –
Noogoora burr 0.5–0.75 – 0.30–0.45 – – – –
Paddy melon – – – – 80 – –
Parthenium weed – – – – – – –
Peachvine (cowvine) – 0.5–0.75 + 1.5–2.0 – 0.3–0.45 + 1.25–1.67 – – –
Pigweed 0.5–0.75 – 0.3–0.45 – – 25 or 50 (s) –
Potato weed – – – – – – –
Sesbania pea 1.5 – 0.9 – – – –
Sow thistle – – – – – – –
Spurge (E. davidii) – 1.0 + 2.0 – 0.60 + 1.67 – – –
Sticky ground cherry – – – – – – –
Stinking goosefoot – – – – – – –
Stinking roger – – – – – – –
Sunflower 1.0 – 0.6 – – – –
Thornapple 0.75 – 0.45 – – – –
Turnip weed – – – – 25 or 50 100
Wandering jew – – – – – – –
Wild lettuce – – – – – – –
Wireweed – – – – – – –
Yellow vine – 0.5–0.75 + 1.5–2.0 – 0.3–0.45 + 1.25–1.67 – 25 or 50 –
Rec water/ha boom 50 min 50 min 50 min 50 min 50 min 150 min 50 min
Herbicide group I I & C I I & C I B B
Regardless of the formulation do not apply more than 3 kg/ha of active ingredient (atrazine) per year. Do not apply atrazine on light sandy soil under irrigation.
Registered 1 July 2012.
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Table 13. Herbicides for grass weed control in broadleaf crops – Pre-emergent

Active constituent

Trade names

Pre-emergent
imazethapyr
700 g/kg
Spinnaker®  
    700 WDG

metolachlor
720 g/L
Bouncer® (a)

pendimethalin
330 g/L
Stomp® 330E 
Rifle® 330
(b)

pendimethalin
330 g/L
Stomp® 330E 
Rifle® 330
(b)

s-metolachlor
960 g/L
Dual® Gold

trifluralin
480 g/L
TriflurX®
Treflan™ 480
(c)

trifluralin
480 g/L
TriflurX®
Treflan™ 480
(c)

trifluralin
480 g/L
TriflurX®
Treflan™ 480
(c)

trifluralin
480 g/L
TriflurX®
Treflan™ 480
(c)

trifluralin
480 g/L
TriflurX®
Treflan™ 480
 (c)

Incorporation/ Timing PSPE (d) PSI (g), IBS 
(g), PSPE (g)

PSI (p) PSPE (h) PSI (g), IBS (g), 
PSPE (g)

PSI (k) PSI (k) PSI (k) PSI (k) PSI (k)

Aircraft (A) or boom (B) AB B AB B B B B B B B
Crop mungbean, 

peanut, 
soybean

peanut, 
soybean, 
sunflower  
(for navy 
bean see 
comments)

cowpea, 
mungbean, 
navy bean, 
peanut, 
pigeon pea, 
soybean, 
sunflower

sunflower navy bean, 
peanut, 
soybean, 
sunflower

adzuki bean, 
cowpea, 
lablab, 
mungbean

navy bean pigeon pea soybean sunflower

Grass weeds
Rate per hectare (grams) (litres) (litres) (litres) (litres) (litres) (litres) (litres) (litres) (litres )
Annual phalaris –

Do not apply to very wet soils if rain is imminent or to soil with very high organic matter. May cause short term shortening of internodes and crop yellowing although yield is 
unaffected. Barnyard grass control is for awnless barnyard grass.

–

For navy beans use rates of 3 to 4 L/ha. Use higher rates on heavy soils or under heavy grass weed populations. Apply to soils with greater than 5%
 clay in top 30 cm. W

eeping 
lovegrass control is for lovegrass spp.

–

Incorporate within 24 hours of application. Use higher rate on heavy soils or soils high in organic matter, lower rates on light to medium textured soils. Do not apply to soils if 
insufficient mixing would occur. Pale pigeon grass control is for pigeon grass.

–

Can apply PSPE if pre sowing application is not practical. Pale pigeon grass control is for pigeon grass.

–

For Navy Beans use rates of 1.5–2.0 L/ha. Use higher rates on heavy soils or under heavy grass weed populations. Control for Lovegrass not just weeping lovegrass and Pale pigeon 
grass control is for pigeon grass.

–

Lower rate on light soils, high rate on heavy soils, for medium soils use 1.5 L/ha. Apply and incorporate within 4 weeks to just prior to sowing.

–

Lower rate on light soils, high rate on heavy soils, for medium soils use 1.5 L/ha. Apply and incorporate within 4 weeks to just prior to sowing.

–

Lower rate on light soils, high rate on heavy soils, for medium soils use 1.5 L/ha. Apply and incorporate within 4 weeks to just prior to sowing.

–

Low rate on light soils, high rate on heavy soils, for medium soils use 1.7 L/ha. Apply and incorporate within 4 weeks to just prior to sowing.

1.2–1.7 (l)

Low rate on light soils, high rate on heavy soils, for medium soils use 1.5 L/ha. Apply and incorporate within 4 weeks to just prior to sowing.

Annual ryegrass – – – – – 1.2–1.7 1.2–1.7 – 1.2–2.3 1.2–1.7 (l)
Barnyard grass 140 (S) 2.0–4.0 2.5–3.0 4.5 1.0–2.0 1.2–1.7 1.2–1.7 1.2–1.7 1.2–2.3 1.2–1.7 (l)
Button grass – – 2.5–3.0 4.5 – – – – – –
Canary grass – – – – – 1.2–1.7 1.2–1.7 1.2–1.7 1.2–2.3 1.2–1.7 (l)
Columbus grass – – – – – – 1.2–1.7 (l) 1.2–1.7 (l) 1.2–2.3 (l) 1.2–1.7 (l)
Crab grass – – – – – 1.2–1.7 1.2–1.7 – 1.2–2.3 1.2–1.7
Crowsfoot grass – 2.0–4.0 2.5–3.0 4.5 1.0–2.0 – – 1.2–1.7 – –
Early spring grass – – 2.5–3.0 4.5 – – – – – –
Guinea grass – – – – – – 1.2–1.7 (l) 1.2–1.7 (l) 1.2–2.3 (l) 1.2–1.7 (l)
Johnson grass – – – – – – 1.2–1.7 (l) 1.2–1.7 (l) 1.2–2.3 (l) 1.2–1.7 (l)
Liverseed grass – 2.0–4.0 2.5–3.0 4.5 1.0–2.0 – 1.2–1.7 (l) 1.2–1.7 (l) 1.2–2.3 (l) 1.2–1.7 (l)
Mossman river grass – – 2.5–3.0 4.5 – – 1.2–1.7 – 1.2–2.3 1.2–1.7
Native millet – – 2.5–3.0 4.5 – – – – – –
Nutgrass 140 (S) – – – – – – – – –
Pale pigeon grass – 2.0–4.0 2.5–3.0 4.5 1.0–2.0 – – – – –
Paspalidium – – 2.5–3.0 4.5 – – – – – –
Pepper grass – – 2.5–3.0 4.5 – – – – – –
Queensland blue grass – – 2.5–3.0 4.5 – – – – – –
Red flinders grass – – 2.5–3.0 4.5 – – – – – –
Small burr grass – – 2.5–3.0 4.5 – – – – – –
Spiny burr grass – – – – – – – 1.2–1.7 – –
Stinkgrass – – 2.5–3.0 4.5 – – – – – –
Summer grass – 2.0–4.0 – – 1.0–2.0 – 1.2–1.7 1.2–1.7 1.2–2.3 1.2–1.7
Weeping lovegrass – 2.0–4.0 2.5–3.0 4.5 1.0–2.0 – – – – –
Wild oats – – – – – 1.2–1.7 (m) 1.2–1.7 (m) 1.2–1.7 (m) 1.2–2.3 (m) 1.2–1.7 (m)
Winter grass – – – – – 1.2–1.7 1.2–1.7 – 1.2–2.3 1.2–1.7
Rec water L/ha Boom 50–100 60–120 50–200 (n) 50–200 (n) 60 min 70–450 (o) 70–450 (o) 70–450 (o) 70–450 (o) 70–450 (o)
Herbicide group B K D D K D D D D D
PSI = Presowing incorporated.
IBS = Incorporate by sowing.
PSPE = Post sowing pre-emergent.
(S) = Suppression.
(a) = Also available as a 960 g/L formulation.
(b) =  Other products also available as 440 and 455 g/L formulations (i.e. Rifle® 440, Stomp® 440, Stomp® Xtra etc.),  

see labels for details.
(c) = Also available as a 500 g/L formulation, see label for details.
(d) =  Apply to moist, fine seed bed. Rain or irrigation is needed after application and before weed emergence, enough 

to wet soil to a depth of 5 cm. Where soil crusting is expected, apply – post emergence. Surviving weeds will be 
suppressed.

(g) =  Rain or irrigation needs to occur within 10 days of application to wet top 3–4 cm or incorporate to 3–4 cm.  
Throw of untreated soil onto treated areas reduces weed control.

Registered 1 July 2012.

(h) =  Incorporation – adequate rainfall or irrigation within 7–10 days after application gives 
effective weed control. If no rain or irrigation occurs within 7–10 days carry out a light 
mechanical incorporation.

(k) =  Incorporate within 4 hours of application using rotary hoe, offset/tandem disc harrows 
or (weighted for pigeon peas) heavy diamond/stumpjump harrows – see label for 
details.

(l) = From seed only.
(m) = Surface germinated wild oats.
(n) = Use higher rates for pre-emergence surface treatment.
(o) = Use higher water rate on higher stubble loads.
(p) =  Works best when thoroughly mixed with soil mechanically (Incorporate using 

a combine with trailing harrows and chain or offset or tandem discs or Lilliston 
cultivators, to a depth of 2–5 cm) or by irrigation or by rainfall.



38

Table 14. Herbicides for grass weed control in broadleaf crops – Post-emergent

Active constituent

Trade names

Post-emergent
butroxydim
250 g/kg
Factor® WG

clethodim
240 g/L
Status®

clethodim
240 g/L
Status®
Platinum®
Sequence®

fluazifop-p
212 g/L
Fusilade®
(a)

fluazifop-p
212 g/L
Fusilade®
(a)

glyphosate
360 g/L
Roundup®

Aircraft (A) or boom (B) AB AB AB AB AB Wiper
Crop mungbean, navy bean, 

peanut, soybean, 
sunfower

adzuki bean mungbean, peanut, soybean soybean navy bean, peanut, 
sunflower

navy bean, 
peanut, soybean

Apply at crop growth stage Any growth stage, 
allow sufficient time for 
prescribed withholding 
periods

Do not apply after first 
visible flower bud

Peanut: Do not apply after 
pod fill. Mung and soybean: 
Do not apply after first visible 
flower bud

Any growth stage, 
allow sufficient time for 
prescribed withholding 
periods

Any growth stage, 
allow sufficient time for 
prescribed withholding 
periods

See notes below 
for details

Rate per hectare (grams) (millilitres) (millilitres) (litres) (litres) dilution rate
Annual phalaris –

Add 1%
 Supercharge™. Millet control is for Japanese millet. Rhodes grass control is for feather top rhodes. Pigeon grass control is for whorled pigeon grass.

150–500 (v)

Add 1%
 (Hasten™, Kwicken™, Activoil®, D-C-Trate® Advance® or Rocket®) OR 0.5%

 (Uptake™or Enhance®), use higher oil rate on large weeds or under sub optimal spray conditions) OR 2%
 (D-C-Trate®).

–

Maxiumum Rate for Platinum® and Sequence® is 375 mL/ha. Add 1%
 (Hasten™, Kwicken™, Activoil®, D-C-Trate® Advance® or Rocket®) OR 0.5-1.0%

 (Uptake™or Enhance®), use higher oil rate on 
large weeds or under sub optimal spray conditions) OR 2%

 (D-C-Trate®).

–

Always add 3.5%
l Agril™ or 2%

 BS1000®. Couch control is for couch and water couch. Green panic control is for all Panicum sp. Do not apply to weeds past the late tillering stage or at flowering. 

–

Always add 0.35%
 Agril™ or 0.2%

 BS1000®. Couch control includes water couch. Green panic control is for all Panicum sp. Do not apply to weeds past the late tillering stage or at flowering.

Rate: 1 L glyphosate 360 to 2 L water. Controls many annual, and perennial weeds see label for details.

W
iper equipment only, apply to weeds between rows or growing at least 15 cm above crop, do not allow herbicide to drip or contact the crop. See label for further details.

Annual ryegrass – 150–500 (v) – – –
Barley grass – 175–500 (v) – – –
Barnyard grass 120 or 180 (d) – 250–500 (g) 0.5 or 0.75 (i) 0.75 or 1.0 (i)
Brome grass – 175–500 (v) – – –
Blown grass – – 250–500 (g) – –
Canary grass – 250–500 (v) – – –
Carpet grass – – – 0.75 or 1.0 (k) 0.75 (p)
Coast button grass 180 (S) (b) – – – –
Couch grass – – – 0.75 or 1.0 (k) 0.75 (p)
Crab grass 120 or 180 (d) – – 0.5 or 0.75 (i) 0.75 or 1.0 (i)
Crowsfoot grass 120 or 180 (d) – 250–500 (g) 0.5 or 0.75 (i) 0.75 or 1.0 (i)
Dinebra 120 or 180 (d) – – – –
Dwarf setaria 120 or 180 (d) – – – –
Early spring grass 120 or 180 (d) – – – –
Elastic grass 120 (b) – – – –
Grader grass 180 (S) (b) – – – –
Green panic – – – 0.5 or 0.75 (i) 0.75 or 1.0 (i)
Green summer grass 120 or 180 (d) – – – –
Johnson grass (seedlings) 120 or 180 (d) – 250–500 (g) (h) 0.5 or 0.75 (i) 0.75 or 1.0 (i)
Kikuyu grass – – – 0.75 or 1.0 (k) 0.75 (p)
Liverseed grass 120 or 180 (d) – 250–500 (g) 0.5 or 0.75 (i) 0.75 or 1.0 (i)
Mexican love grass 120 (b) – – – –
Mossman river grass – – – 0.75 (l) 0.75 or 1.0 (i)
Millet 120 or 180 (d) – – – –
Paspalum – – – 0.75 or 1.0 (k) 0.75 (p)
Pigeon grass 120 or 180 (d) – – 1.0 (o) 1.0 (o)
Red spangletop grass – – 250–500 (g) – –
Rhodes grass 120 or 180 (d) – 250–500 (g) 0.5 or 0.75 (i) 0.75 or 1.0 (i)
Silver grass – 250–500 (S) (v) – – –
Spiny burrgrass 120 or 180 (d) – – – –
Stinkgrass 120 (b) – – 0.5 or 0.75 (i) 0.75 or 1.0 (i)
Summer grass 120 or 180 (d) – 250–500 (g) 0.5 or 0.75 (i) 0.75 or 1.0 (i)
Velvet grass 120 or 180 (d) – – – –
Volunteer – barley 180 (c) 500 (v) – – –
Volunteer – maize 120 or 180 (d) – – – –
Volunteer – oats – 200–500 (v) – – –
Volunteer – sorghum 120 or 180 (d) – 250–500 (g) – –
Volunteer – wheat 180 (c) 200–500 (v) – – –
Windmill grass 120 or 180 (d) – – – –
Wild oats – 175–500 (v) – 0.5 or 0.75 (i) 0.75 or 1.0 (i)
Rec water L/ha Boom 50–100 50–150 50–150 100 100
Herbicide group A A A A A M
(S) = Suppression.
(a) = Also available as a 128 g/L formulation, Fusilade® Forte.
(b) = 2 leaf to 5 leaf but prior to tillering.
(c) = 2 leaf to early tillering (2 tillers max.) prior to stem elongation or booting.
(d) = Weeds: lower rates for seedlings prior to tillering, higher rates for plants during early tillering.
(g) =  Use 250–375 mL/ha for weeds with 2 to 5 leaves. Use rates 375–500 mL/ha for weeds with 5 leaves to fully tillered.
(h) = Seedlings from seed not from underground shoots.
(i) =  Lower rate for 3 to 5 leaf stage, before tillering. Higher rate for 5 leaf to early tillering, use water rate greater than  

100 L/ha. On sunflowers use 1.0 L/ha.
Registered 1 July 2012.

(k) =  Plants re-established from seed or fragmented stems. Lower rate on weeds 
3 to 6 leaves per shoot, less than 2 months old, higher rate on weeds past 6 
leaves.

(l) = 5 leaf to early tillering.
(o) = 3 to 5 leaf stage and before tillering. Only suppresses plants past 5 leaves.
(p) =  Plants re-established from seed or fragmented stems. Plants 3 to 6 leaves per 

shoot, less than 2 months old.
(v) =  Lower rate for smaller plants under ideal conditions. Controls 2 leaf to fully 

tillered plants.
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Table 14. Herbicides for grass weed control in broadleaf crops – Post-emergent (continued)

Active constituent

Trade names

Post-emergent
haloxyfop-r
520 g/L
Verdict® 520
(a)

imazamox
700 g/kg
Raptor® WG

imazethapyr
700 g/L
Spinnaker® 700 WDG

propaquizafop
100 g/L
Shogun®

quizalofop-p-ethyl
99.5 g/L
Targa®
(b)

Aircraft (A) or boom (B) AB B AB AB B
Crop cowpea, mungbean, navy bean, 

peanut, soybean, sunflower
peanut, soybean peanut, soybean peanut, sunflower mungbean, navy bean, 

peanut, soybean, sunflower
Apply at crop growth stage From 2nd leaf: till flowering 

– cowpea, mungbean, navy 
bean, soybean; till pegging – 
peanut; or till head initiation 
– sunflower

Not beyond 6 leaf stage Not stated, allow 
sufficient time for 
prescribed withholding 
periods

Not stated, allow sufficient 
time for prescribed 
withholding periods

Any growth stage, allow 
sufficient time for prescribed 
withholding periods

Rate per hectare (millilitres) (grams) (grams) (millilitres) (millilitres)
Annual phalaris –

Add 0.5%
 Uptake™ crop oil. For navy bean, peanut and soybean, replace oil with 0.2%

 non-ionic surfactant if tank-mixing with Blazer® (not for navy beans) or Basagran®. Mixtures can cause leaf 
spotting but not affecting yield. Do not tank-mix with broadleaf herbicides if grasses are tillering or under stress. Do not add Uptake™ in mixtures with Blazer®and Basagran®, do not use these two 
products (mixtures or alone) on cowpeas. Millet control is for Australian millet.

–

Add either BS1000® at 0.2%
 plus Spraymate Liase® at 0.2%

; OR Hasten™ or Kwicken™, at 0.5%
 or 1%

. Apply to weeds up to the 2 tiller stage. If mainly grasses and using the 
Hasten™ or Kwicken™ mix use the 1%

 rate. Barnyard grass control includes suppression of awnless barnyard grass

–
Add 0.2%

 non-ionic surfactant or Hasten™ or Kwicken™ at 0.5%
. Spraymate Liase® at 2%

 may assist summer weed control. Do not apply to very wet soils if rain is imminent or to soil 
with very high organic matter. May cause short term shortening of internodes and crop yellowing although yield is unaffected.

–

Always use an adjuvant i.e. 0.5%
 Hasten™ or Kwicken™. Shogun® is not compatible with spray oils.

–

Add non-ionic surfactant (1000 gai/L) at 0.1%
 and a mineral spray oil (DO NOT use a non-methylated spray oil originating from a crop extract i.e. Codacide® oil, Synetrol® oil) 

at 1%
 OR a non-ionic surfactant (1000 gai/L) at 0.2%

. Millet control is for foxtail millet. Controls Johnson grass plants not just seedlings. Handgun use, see label.

Annual prairie grass (seedling) – – – – –
Annual ryegrass – – – – 300 or 375 (p) (u)
Barley grass – 50 – – 250 (p) (u)
Barnyard grass 100 or 150 (c) 50 140 (S) 450 or 600 (j) 500 or 750 (p)
Brome grass – 50 – – 300 or 375 (p) (u)
Canary grass – – – – –
Columbus grass – – – – 500 or 750 (v)
Couch grass – – – – 500 (w)
Crab grass – 50 (S) – – –
Crowsfoot grass 150 (d) – – 300 or 600 (j) 50 (x)
Dinebra – – – – 250 or 375 (p)
Dwarf setaria – – – – –
Early spring grass – – – – –
Elastic grass – – – – –
Green panic 150 (d) – – – –
Johnson grass (seedlings) 100 or 150 (f) – – 450 or 900 (k) 500 or 750 (v)
Liverseed grass 100 or 150 (c) 50 – 600 or 900 (m) 500 or 750 (v)
Mossman river grass 100 or 150 (c) – – – –
Millet 150 (d) – – – 250 or 500 (y)
Nut grass – – 140 (S) – –
Paspalum – – – – –
Red flinders grass – – – – –
Rhodes grass – – – – 250 or 500 (p)
Stinkgrass – – – – 250 or 500 (p)
Summer grass 150 (d) – – – 500 or 1000 (p)
Volunteer – barley 100–150 (h) 50 – 200 (o) 250 (p) (u)
Volunteer – oats 100–150 (h) 50 – 200 (o) –
Volunteer – sorghum – – – 300 or 600 (j) –
Volunteer – triticale 100–150 (h) 50 – 250 (o) –
Volunteer – wheat 100–150 (h) 50 – 200 (o) 250 (p) (u)
Wild oats – 50 – – 125 or 250 (z) (u)
Rec water L/ha Boom 50–150 50 min 50–100 30–150 50 min
Herbicide group A B B A A
(S) = Suppression. 
(a) = Also available as a 130 g/L formulation.
(b) = Also available in a 200 g/L formulation.
(c) = Lower rate for 2 to 5 leaf, higher rate for tillering up to 15 cm.
(d) = 2 leaf to tillering up to 15 cm.
(f) = Lower rate for seedling (2 to 5 leaf), higher rate for rhizome (tillering and up to 15 cm).
(h) = Lower rate for 2 to 4 leaf, higher rate for tillering up to 15 cm.
(j) =  Lower rate for 2 to 5 leaf stage. Higher rate for 5 leaf to end of tillering for crowsfoot grass and volunteer 

sorghum or 5 leaf to stem elongation for barnyard grass.
(k) =  Lower rate for 2 to 5 leaf stage. Higher rate for 5 leaf up to start of flowering.  

Plants from rhizomes may re-shoot after application.
Registered 1 July 2012.

(m) =  Lower rate for 2 to 5 leaf stage. Higher rate for 5 leaf up 3 tillers.  
Not past 3 tillers due to unacceptable control.

(o) = 3 leaf to mid tillering.
(p) = 3 leaf to early tillering. High weed numbers use higher rate and/or on plants tillering.
(u) = Mung and navy beans only.
(v) = 2 leaf to 3 tillers.
(w = 2 to 4 leaf from seedlings (less than 2 months old, established from seed).
(x) = 2 leaf to early tillering.
(y) = 2 leaf to early tillering. High weed numbers use higher rate and/or on plants tillering.
(z) = 3 leaf to mid tillering. High weed numbers use higher rate and/or on plants tillering.
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Table 15. Herbicides for broadleaf weed control in broadleaf crops – Pre-sowing

Active constituent

Trade names

Pre-sowing
flumetsulam
800 g/kg
Broadstrike®

metolachlor
720 g/L
Bouncer®
 (a)

metribuzin
480 g/L
Sencor®  
    480 SC
(e)

pendimethalin
330 g/L
Stomp® 330E 
Rifle® 330
 (b)

s-metolachlor
960 g/L
Dual® Gold

trifluralin
480 g/L
TriflurX®
Treflan™ 480
 (c)

trifluralin
480 g/L
TriflurX®
Treflan™ 480
 (c)

trifluralin
480 g/L
TriflurX®
Treflan™ 480
 (c)

trifluralin
480 g/L
TriflurX®
Treflan™ 480
 (c)

trifluralin
480 g/L
TriflurX®
Treflan™ 480
 (c) 

Incorporation/Timing PSI (d), IBS PSI (g), IBS (g) PSI (f) PSI (h) PSI (g), IBS (g) PSI (i) PSI (i) PSI (k) PSI (i) PSI (i)
Aircraft (A) or boom (B) AB B AB AB B B B B B B
Crop soybean navy bean 

only (peanut, 
soybean, 
sunflower 
ONLY)

furrow 
irrigated 
pigeon 
pea and 
soybean 
only

cowpea, 
mungbean, 
navy bean, 
peanut, pigeon 
pea, soybean, 
sunflower

navy bean 
only (peanut, 
soybean, 
sunflower 
ONLY)

adzuki bean, 
cowpea, 
lablab, 
mungbean

navy bean pigeon pea soybean sunflower

Rate per hectare (grams) (litres) (millilitres) (litres) (litres) (litres) (litres) (litres) (litres) (litres)
Amaranthus 25 or 50

Use higher rates for longer soil residual and better suppression. Can tank mix with trifluralin or pendimethalin. Crop yellowing and height reduction can occur but yield is unaffected. Amaranthus control 
is for Boggabri weed. Suppression for black & red pigweed. See label for weed growth stages.

–

Use higher rates on heavy soils, not for use on soil with less than 5%
 clay.

–

Do not apply to pigeon peas in sandy soils. Apply to soybeans in soils with pH 9 or lower. Only apply to soybeans on clay soils in NW
 NSW, do not use on cv Cannapolis, Hill, Semstar or Triton.

 2.5–3.0

Incorporate within 24 hours of application. Use higher rate on heavy soils or soils high in organic matter, lower rates on light to medium textured soils. Do not apply where water logging is likely to occur. 
Do not apply to soil when insufficient mixing will occur. Amaranthus control is for dwarf and green amaranth.

–

Use higher rates on heavy soils.

1.2–1.7
Lower rates for light soils, higher rate for heavy soils for medium soils use 1.5 L/ha. Apply and incorporate within 4 weeks prior to sowing or apply before and incorporate by sowing.

1.2–1.7

Lower rate for light soils, higher rate for heavy soils for medium soils use 1.5 L/ha. Apply and incorporate within 4 weeks prior to sowing or apply before and incorporate by sowing. Amaranthus control 
is for red root amaranth.

1.2–1.7

Lower rate for light soils, higher rate for heavy soils for medium soils use 1.5 L/ha. Apply and incorporate within 4 weeks prior to sowing or apply before and incorporate by sowing.

1.2–2.3

Lower rate for light soils, higher rate for heavy soils for medium soils use 1.7 L/ha. Apply and incorporate within 4 weeks prior to sowing or apply before and incorporate by sowing. Amaranthus control 
is for red root amaranth.

1.2–1.7

Lower rate for light soils, higher rate for heavy soils for medium soils use 1.5 L/ha. Apply and incorporate within 4 weeks prior to sowing or apply before and incorporate by sowing. Amaranthus control 
is for red root amaranth.

Annual ground cherry 25 or 50 (S) – – – – – – – – –
Annual ragweed 25 or 50 – – – – – – – – –
Anoda weed 25 or 50 (S) – – – – – – – – –
Apple-of-Peru – – 750 – – – – – – –
Bellvine – – – – – – – – – –
Blackberry nightshade – 3.0–4.0 – 2.5–3.0 (S) 1.5–2.0 – – – – –
Bladder ketmia 25 or 50 (S) – 750 – – – – – – –
Cobbler’s peg (Bidens) 25 or 50 (S) – – – – – – – – –
Common heliotrope – – – 2.5–3.0 – – – – – –
Common verbena – – – 2.5–3.0 (S) – – – – – –
Crested goosefoot – – – 2.5–3.0 – – – – – –
Fat hen 25 or 50 3.0–4.0 – 2.5–3.0 1.5–2.0 – – – – –
Fumitory – – – – – 1.2–1.7 (S) – – – 1.2–1.7
Mexican clover – – – 2.5–3.0 – – – – – –
Mintweed – – – 2.5–3.0 (S) – – – – – –
Noogoora burr – – 750 – – – – – – –
Peachvine – – 750 – – – – – – –
Peppercress – – – 2.5–3.0 (S) – – – – – –
Pigweed 25 or 50(S) 3.0–4.0 (S) – 2.5–3.0 1.5–2.0 (S) 1.2–1.7 1.2–1.7 1.2–1.7 1.2–2.3 1.2–1.7
Potato weed – 3.0–4.0 – – 1.5–2.0 – – – – –
Redshank – – – – – – 1.2–1.7 – 1.2–2.3 1.2–1.7
Scarlett pimpernel – – – 2.5–3.0 – – – – – –
Sowthistle – 3.0–4.0 – – 1.5–2.0 – – – – –
Stagger weed – – – 2.5–3.0 (S) – – – – – –
Thornapple – – 750 (m) – – – – – – –
Turnip weed 25 or 50
Volunteer – cotton 50 – 750 – – – – – – –
Wandering jew – (2.0–4.0) – – (1.0–2.0) – – – – –
Wild gooseberry 25 or 50 (S) – 750 – – – – – – –
Wild radish 25 or 50 (p) – – – – – – – – –
Wireweed – – – 2.5–3.0 – 1.2–1.7 1.2–1.7 1.2–1.7 1.2–2.3 1.2–1.7
Yellow vine 25 or 50 (S) – 750 (m) 2.5–3.0 (S) – 1.2–1.7 1.2–1.7 1.2–1.7 (S) 1.2–2.3 1.2–1.7
Rec water L/ha Boom 50–150 60–120 50–100 50–200 (n) 60 min 70–450 (o) 70–450 (o) 70–450 (o) 70–450 (o) 70–450 (o)
Herbicide group B K C D K D D D D D
PSI = Presowing incorporated. IBS = Incorporate by sowing. PSPE = Post sowing pre-emergent. (S) = Suppression only. 
(a) = Also available as a 960 g/L formulation.
(b) =  Other products also available as 440 and 455 g/L formulations (i.e. Rifle® 440, Stomp® 440  

and Stomp® Xtra), see labels for details.
(c) = Also available as a 500 g/L formulation, see label for details.
(d) =  Incorporate within 4 hours, 2 passes in opposite directions with combine and harrows or equivalent 

equipment to give similar incorporation.
(e) = Also available as other trade names, see labels for details.
(g) =  Rain or irrigation needs to occur within 10 days of application to wet top 3–4 cm or if no rain or irrigation 

incorporate to 3–4 cm. Throw of untreated soil onto treated areas reduces weed control.
(f ) =  Apply after furrowing out and within two weeks before sowing and incorporate with Lillistone  

cultivators, finely tilled soil, no emerged weeds. 
Registered 1 July 2012.

(h) =  Works best when thoroughly mixed with soil mechanically (Incorporate using a combine with trailing harrows 
and chain or offset or tandem discs or Lilliston cultivators, to a depth of 2–5 cm) or by irrigation or by rainfall. 

(i) =  Incorporate within 4 hours of application using rotary hoe, offset/tandem disc harrows or heavy diamond/
stumpjump harrows – see label for details.

(k) =  Incorporate within 4 hours of application using rotary hoe, offset/tandem disc harrows or weighted heavy diamond/
stumpjump harrows – see label for details.

(m) = Not registered for control in soybeans.
(n) = Use higher rates for pre-emergence surface treatment.
(o) = Use higher water rate on higher stubble loads.
(p) =  IBS control only.
(q) =  Rain or irrigation needs to occur within 10 days of application to wet top 3–4 cm or incorporate to 3–4 cm. Throw 

of untreated soil onto treated areas reduces weed control.
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Table 16. Herbicides for broadleaf weed control in broadleaf crops – Post-sowing pre-emergent

Active constituent

Trade names

Pre-emergent 
flumetsulam
800 g/kg
Broadstrike®

imazethapyr 
700 g/kg
Spinnaker® 700  
    WDG

metolachlor
720 g/L
Bouncer®
 (a)

metribuzin
480 g/L
Sencor® 480 SC
(e)

pendimethalin
330 g/L
Stomp® 330E 
Rifle® 330 (b)

prometryn
900 g/kg
Prometryne  
    900DF

s-metolachlor
960 g/L
Dual® Gold

Incorporation/Timing PSPE PSPE (d) PSPE (g) PSPE (i) PSPE (h) PSPE (o) PSPE (g)
Aircraft(A) or boom(B) AB AB B AB B B B
Crop soybean, pigeon pea 

(GM cotton refugia)
mungbean, peanut, 
soybean

navy bean 
(peanut, soybean, 
sunflower ONLY)

rain grown and 
overhead irrigated 
pigeon pea and 
soybean only

sunflower sunflower navy bean only 
(peanut, soybean, 
sunflower ONLY)

Rate per hectare (grams) (grams) (litres) (millilitres) (litres) (kilograms) (litres)
Amaranthus 25 or 50

Use higher rates for longer soil residual and better suppression. Apply to moist soil. Can tank mix with pendimethalin. Crop yellowing and height reduction can occur but yield is unaffected. Amaranthus control is for Boggabri 
weed. Suppression of pigweed is for black and red pigweed. For use of wetter see label. Volunteer Cotton includes Roundup Ready® cotton. See label for weed growth stage control and suppression.

100 or 140

Do not apply to very wet soils if rain is imminent. Do not apply to soil with very high organic matter. May cause short term shortening of internodes and crop yellowing although yield is unaffected. Amaranthus control is for 
green and red root amaranth.

–

Use higher rates on heavy soils.

–

 Do not apply to pigeon peas in sandy soils. Apply to soybeans in soils with pH 9 or lower. Only apply to soybeans on clay soils in NW
 NSW, do not use on cv Cannapolis, Hill, Semstar or Triton.

4.5
W

here pre sowing application is not practical, but still have fine seed bed. Best control of fat hen and/or blackberry nightshade is when applied and incorporated pre-sowing.

1.6–2.2

Higher rates on heavy soils, lower rates on lighter soils. Apply to bare moist soil at or within 2–3 days after sowing. Heavy rain between application and emergence can cause severe crop injury. Amaranthus control is for green 
and red root amaranth. Rain or irrigation within 10 days after application is required for incorporation.

–

Use higher rates on heavy soils.

Annual ground cherry 25 or 50 (S)
Annual ragweed 25 or 50 – – – – – –
Anoda weed 25 or 50 (S) 100 or 140 (S) – – – – –
Apple-of-Peru – 140 (S) – 750 – – –
Bellvine – 100 or 140 (S) – – – – –
Blackberry nightshade – – 3.0–4.0 – – – 1.5–2.0
Bladder ketmia 25 or 50 (S) 140 – 750 – 1.6–2.2 –
Cobbler’s peg (Bidens) 25 or 50 (S) – – – – – –
Common heliotrope – – – – 4.5 – –
Common sida – 100 or 140 – – – – –
Common verbena – – – – 4.5 (S) – –
Crested goosefoot – – – – 4.5 – –
Deadnettle – 100 or 140 (S) – – – – –
Fat hen 25 or 50 100 or 140 3.0–4.0 – – – 1.5–2.0
Jute – 100 or 140 (S) – – – – –
Mexican clover – – – – 4.5 – –
Mintweed – 100 or 140 (S) – – 4.5 (S) – –
Morning glory – – – – – 1.6–2.2 –
Noogoora burr – 140 (S) – 750 – – –
Peachvine – – – 750 – – –
Peppercress – – – – 4.5 (S) – –
Pigweed 25 or 50 (S) 100 or 140 3.0–4.0 (S) – 4.5 1.6–2.2 1.5–2.0 (S)
Potato weed – – 3.0–4.0 – – – 1.5–2.0
Redshank – – – – – – –
Scarlet pimpernel – – – – 4.5 – –
Sowthistle – – 3.0–4.0 – 4.5 (S) – 1.5–2.0
Stagger weed – – – – 4.5 (S) – –
Star burr – 100 or 140 (S) – – – – –
Thornapple – 100 or 140 (S) – 750(k) – – –
Turnip weed 25 or 50 – – – – – –
Volunteer – cotton 50 – – 750 – – –
Wandering jew – – (2.0–4.0) – – – (1.0–2.0) 
Wild gooseberry 25 or 50 100 or 140 – 750 – – –
Wild radish 25 or 50 100 or 140 (S) – – – – –
Wireweed – – – – 4.5 – –
Yellow vine 25 or 50 (S) – – 750 (k) 4.5 (S) 1.6–2.2 –
Rec water L/ha Boom 50–150 50–100 60–120 50–100 50–200 (n) 60 min
Herbicide group B B K C D C K
PSPE = Post sowing pre-emergent. (S) = Suppression only. 
(a) = Also available as a 960 g/L formulation.
(b) =  Other products also available as 440 and 455 g/L formulations (i.e. Rifle® 440, Stomp® 440 and  

Stomp® Xtra), see labels for details.
(d) =  Apply to moist, fine seed bed. Rain or irrigation is needed after application and before weed emergence, enough 

to wet soil to a depth of 5 cm. Where soil crusting is expected, apply – post emergence. Surviving weeds will be 
suppressed.

(e) = Also available as other trade names, see labels for rates. 
(g) =  Rain or irrigation needs to occur within 10 days of application to wet top 3–4 cm or incorporate to 3–4 cm. 

Throw of untreated soil onto treated areas reduces weed control.
Registered 1 July 2012.

(h) =  Incorporation – adequate rainfall or irrigation within 7–10 days after application gives 
effective weed control. If no rain or irrigation occurs within 7–10 days carry out a light 
mechanical incorporation.

(i) =  Apply within two days of sowing before crops emerge then irrigate. Rain after application 
and before weeds emerge increases effectiveness of weed control. Can be applied after pre 
sowing trifluralin treatment. Avoid leaving depression over the seed. When band spraying 
any untreated soil thrown onto treated areas from subsequent cultivation will reduce weed 
control.

(k) = Pigeon peas only.
(n) = Use higher rates for pre-emergence surface treatment.
(o) = Rain or irrigation within 10 days after application is required for incorporation.
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Table 17. Herbicides for broadleaf weed control in broadleaf crops – Post-emergent

Active constituent

Trade names

Post-emergent
acifluorfen
224 g/L
Blazer®

acifluorfen
224 g/L
Blazer®

bentazone
480 g/L
Basagran®

flumetsulam
800 g/kg
Broadstrike®

imazamox
700 g/kg
Raptor® WG

imazethapyr 
700 g/kg
Spinnaker® 700 WDG

metribuzin
480 g/L
Sencor® 480 SC (n)

glyphosate
360 g/L
Roundup®

Aircraft (A) or boom (B) B B AB AB B AB AB Wiper
Crop adzuki bean, 

soybean
mungbean navy bean 

(haricot), soybean
peanut peanut, 

soybean
peanut, soybean Furrow irrigated 

pigeon pea only
navy bean, 
peanut, soybean

Apply at crop growth 
stage

between 2nd and 
the 5th trifoliate 
stage

between 2nd 
and the 5th 
trifoliate stage

navy bean: after 
2 fully expanded 
trifoliate leaves. 
Soybeans: any 
time – observe 
withholding 
periods

post-emergent 
up to 6 leaf stage

not beyond 6 
leaf stage

not stated, allow 
sufficient time 
for prescribed 
withholding periods

within the seedling 
stage, not before 2 
trifoliate leaves

see notes below 
for details

Rate per hectare (litres) (litres) (litres) (grams) (grams) (grams) (millilitres) dilution rate
Amaranthus –

Do not apply when soil temp is below 15°C or air temp below 20°C or above 30°C. Use low foam, non-ionic surfactant at label rate.

–

Add 1%
 Hasten™, do not exceed 1 L/ha of Blazer® with this mixture, see label for weed growth stages.

–

Do not apply under hot dry conditions. See label for weed growth stages.

25 or 50 (S)

Use Uptake™ Spraying Oil at 0.5%
 or BS1000® at 0.2%

. Crop yellowing and height reduction can occur but yield is unaffected. Amaranthus control is for Boggabri weed. Suppression of pigweed is for 
black and red pigweed. Volunteer cotton includes Roundup Ready® cotton. See label for weed growth stage control and suppression.

50
Add either BS1000® at 0.2%

 plus Spraymate Liase® at 0.2%
 or Hasten™ or Kwicken™, at 0.5%

 or 1%
. Thornapple control is for fierce thornapple.

–

Add 0.2%
 non-ionic surfactant or Hasten™ or Kwicken™ at 0.5%

. Spraymate Liase® at 2%
 may assist summer weed control. May cause short term shortening of internodes and crop yellowing although 

yield is unaffected.

–

Do not apply to crops on sandy soils. Transitory damage may occur yields not significantly affected, two sunny days before spraying enhances crop tolerance. Do not spray if rain is expected within several 
hours after application.

Rate: 1 L glyphosate (360 g/L) to 2 L water. Controls many annual and perennial weeds, see label for details.

W
iper equipment only. apply to weeds between rows or growing at least 15 cm above crop, do not allow herbicide to drip or contact the crop. See label for details.

Annual ground cherry 1.0 or 2.0 (b) 1.0 2.0 25 or 50 (S) – – –
Annual ragweed – – – 25 or 50 – – –
Anoda weed – – – 25 or 50 (S) 50 (S) 100 or 140 (S) –
Apple-of-Peru 1.0 or 1.5 (c) 1.0 2.0 – – 140 750
Bathurst burr – – (m) – – 100 or 140 (S) –
Bellvine 1.5 or 2.0 (d) 1.0 2.0 – 50 100 or 140 (S) –
Blackberry nightshade 2.0 (e) 1.0 (m) (S) – 50 (S) – –
Bladder ketmia 2.0 (e) 1.0 (j) – 25 or 50 (S) – – 750
Capeweed 2.0 (e) 1.0 – – – – –
Chickweed – – – – 50 (S) – –
Cobbler’s peg (Bidens) – – 2.0 25 or 50 (S) – – –
Common sida – – – – – 100 or 140 –
Deadnettle – – – – 50 100 or 140 (S) –
Fat hen – – – 25 or 50 50 140 –
Fumitory 2.0 (e) 1.0 – – – – –
Indian hedge mustard – – – – 50 – –
Jute 1.5 or 2.0 (f ) 1.0 – – – 100 or 140 (S) –
Noogoora burr 2.0 (e) 1.0 (j) 1.5 or 2.0 – 50 (S) – 750
Peach vine – – – – – – 750
Pigweed 1.0 or 1.5 (g) (h) 1.0 – 25 or 50 (S) – – –
Redshank 1.5 or 2.0 (c) 1.0 – – – – –
Sesbania pea 2.0 (k) 1.0 – – – – –
Shepherd’s purse – – – – 50 (S) – –
Spiny emex – – – – 50 (S) – –
Star burr – – 2.0 – – – –
Thornapple 1.5 or 2.0 (c) 1.0 1.5 or 2.0 – 50 100 or 140 (S) 750
Threehorn bedstraw – – – – 50 (S) – –
Turnip weed 1.0 or 1.5 (c) 1.0 – 25 or 50 50 – –
Variegated thistle – – 2.0 – – – –
Volunteer – cotton – 1.0 – 50 – – 750
Volunteer – lupins – – – – 50 – –
Wild gooseberry 1.0 or 2.0 (b) 1.0 – 25 or 50 (S) 50 100 or 140 750
Wild radish 1.0 or 1.5 (c) 1.0 – 25 or 50 50 (S) – –
Wild turnip – – – – 50 – –
Wireweed – – – – 50 (S) – –
Yellow vine – – – 25 or 50 (S) 50 (S) – 750
Rec water L/ha Boom 100–300 100–300 220–240 150 50 min 50–100 50–100 –
Herbicide group G G C B B B C M
(S) = Suppression 
(b) =  Low rate for weeds cotyledon to 4 leaves, 1.5 L/ha when 4 to 8 leaves, high rate when 8 leaves  

to 200 mm high.
(c) = Low rate when weeds cotyledon to 2 true leaves higher rate when 2 to 6 leaves.
(d) = Low rate when weeds 2 to 4 true leaves, higher rate when 4 to 6 leaves.
(e) = Apply when weeds cotyledon to 4 leaves.
(f) = Low rate on weeds when cotyledon to 4 leaves, high rate when 4 to 6 leaves.
Registered 1 July 2012.

(g) =  Low rate for weeds cotyledon to 50 mm diameter, high rate when 50 to 100 mm 
diameter.

(h) = Giant pigweed only, apply 2 L/ha Blazer® on weeds between cotyledon and 2 true leaves.
(j) =  Can duse at 2.0 L/ha without Hasten™ when weeds are between cotyledon and 4 true 

leaves.
(k) = When weeds are cotyledon to 200 mm high.
(m)=  Soybeans only: apply 2 L/ha Basagran® plus 2 L/ha of Ampol D-C-Trate® post-emergent, 

weeds no later than 4 leaves.
(n) = Also available as other trade names, see labels for rates.
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Table 18. Harvest aid or crop desiccant for summer crops
Active constituent diquat

200 g/L
(present as diquat dibromide 
monohydrate)

glyphosate
690 g/kg
(present as the  
mono-ammonium salt)

glyphosate
690 g/kg
(present as the  
mono-ammonium salt)

glyphosate
570 g/L
(present as the  
potassium salt)

glyphosate
570 g/L
(present as the  
potassium salt)

Trade name Reglone® Roundup Ready® Roundup Ready® Roundup® Attack Roundup® Attack
Registered or Permit Registered Registered Registered Registered Registered
Use situation Pre-harvest crop desiccation Pre-harvest Pre-harvest Pre-harvest Pre-harvest
Crop sorghum, soybean, sunflower, 

pigeon pea, mungbean
sorghum adzuki bean, cowpea, 

mungbean, soybean
sorghum adzuki bean, cowpea, 

mungbean, soybean
Rate 2–3 L/ha 0.79–1 kg/ha 0.53–1.4 kg/ha 0.945–1.9 L/ha 0.645–1.7 L/ha
Wetter/Surfactant Add Agral® – 200 mL/100 L or 

BS1000® – 160 mL/100 L of 
prepared spray

Not required when rate is 
above 6 g/L  
(i.e. 600 g/100 L) applied 
through boom.

Not required when rate is 
above 6 g/L  
(i.e. 600 g/100 L) applied 
through boom.

See Label for details. See Label for details.

Weeds controlled Not Stated Not Stated Annual weeds Not Stated Annual weeds
Spraying timing Sorghum – Apply when seed 

is mature and grain moisture 
about 25%.

Apply when grain moisture is 
below 25%.

Soybean – apply after seeds 
have lost all green colour 
and 80–90% of leaves have 
dropped. ONLY use on crops 
grown for crushing.

Apply when grain moisture is 
below 25%.

Adzuki bean, cowpea, 
mungbean – apply to mature 
crops when pods are brown/
black.

Soybean – Seeds ripe yellow 
and pliable, 80% pods yellow/
brown. Harvest 4–7 days post 
spray.

Mungbean, adzuki bean and 
cowpea – apply to mature 
crops when pods are brown 
to black.

Soybean – pods lost all 
green colour, 80–90% leaves 
dropped.

Sunflower – Seed mature, 
moisture 35% and below, 
florets loose and bracts 
browning off. Harvest usually 
7–14 days post spray.
Pigeon pea – spray when crop 
has reached full maturity.
Mungbean – 80–90% pods 
brown/black. Harvest 2–5 
days after spraying.

Harvest WHP Mungbean – Nil when used as 
directed. Other listed crops 4 
days, not stated for sorghum.

Nil when used as directed 7 days 7 days 7 days

Grazing WHP 1 day for all crops Nil when used as directed 7 days Nil when used as directed Nil when used as directed
Application Boom minimum  

100 L/ha,  
Aerial 30–60 L/ha

Boom 50–80 L/ha  
Aerial above 40 L/ha

Boom 50–80 L/ha 
Aerial above 40 L/ha

Boom 80 L/ha maximun 
Aerial 20 L/ha minimum

Boom 80 L/ha maximun 
Aerial 20 L/ha minimum

Comments Use higher rates for dense or 
weedy crops. Do not spray 
when weeds are stressed 
from drought or covered 
with dust/soil. Do not use 
in misting machines or by 
CDA. Best results occur under 
dull weather or at the end of 
the day.

Do not use on varieties used 
for seed or prone to lodging. 
May increase potential of crop 
lodging.

Application to seed crops 
could reduce sprouting or 
germination below acceptable 
levels.

Do not apply to stressed crops. 
Use high rates when large 
numbers of late tillers are 
present or when following crop 
will have no further treatment. 
Do not apply to seed crops. 
May increase potential of crop 
lodging.

Higher rates for dense or 
weedy crops or for faster 
desiccation. Application to seed 
crops could reduce sprouting or 
germination below acceptable 
levels.
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HERBICIDE APPLICATION – SOYBEAN DETERMINATE
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Post-emergent application Desiccation,
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from spraying
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Selective Grass Herbicides
Falcon WG®, Fusilade® Forté, Select®,
Correct®, Sertin® 186 EC, Verdict® 520

Basagran®

2 trifoliate leaf Ø canopy closure

Blazer®
2–5 trifoliate leaf

Spinnaker® 700 WDG

Raptor® WG
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Table 18. Harvest aid or crop desiccant for summer crops (continued)
Active constituent glyphosate

540 g/L
(present as the  
potassium salt)

glyphosate
540 g/L
(present as the  
potassium salt)

glyphosate
470 g/L
(present as the 
potassium and 
mono-ammonium 
salts)

glyphosate
450 g/L
(present as the 
isoproylamine salt)

2,4-D amine
625 g/L
(present as the 
dimethylamine and 
diethanolamine 
salts)

2,4-D amine
500 g/L
(present as the 
dimethylamine salt)

2,4-D amine
300 g/L
(present as the 
isoproylamine salt)

Trade name Roundup PowerMAX® Roundup PowerMAX® Roundup® Dual Salt 
Technology®

Roundup® CT 2,4-D Amine 625
Various trade names

2,4-D Amine 500
Various trade names

2,4-D Amine 300
Various trade names

Registered or Permit Registered Registered Registered Registered Registered Registered Registered
Use situation Pre-harvest Harvest aid, weed 

control
Pre-harvest Pre-harvest Harvest aid or salvage 

spray
Harvest aid or salvage 
spray

Harvest aid or salvage 
spray

Crop sorghum adzuki bean, cowpea, 
mungbean, soybean

sorghum sorghum sorghum, maize sorghum, maize sorghum, maize

Rate 1–2 L/ha 0.68–1.8 L/ha 1.15 or 1.5 L/ha 1.2 or 1.6 L/ha 1.2–1.7 L/ha 1.5–2.1 L/ha 2.5–3.4 L/ha
Wetter/Surfactant See Label for details See Label for details See label for details See label for details
Weeds controlled Not Stated Annual weeds Not stated Not stated Broadleaf weeds Broadleaf weeds Broadleaf weeds
Spraying timing Apply when grain 

moisture is below 
25%.

Adzuki bean, cowpea, 
mungbean – apply 
to mature crops when 
pods are brown/black
Soybean – pods 
lost all green colour, 
80–90% leaves 
dropped.

Apply when grain 
moisture is below 
25% and moderate 
browning.

Apply when grain 
moisture is below 
25% and moderate 
browning.

Apply after dough 
stage.

Apply after dough 
stage.

Apply after dough 
stage.

Harvest WHP Nil when used as 
directed

7 days 7 days 7 days Nil when used as 
directed

Nil when used as 
directed

Nil when used as 
directed

Grazing WHP Nil when used as 
directed

Nil when used as 
directed

Nil when used as 
directed

Nil when used as 
directed

7 days 7 days 7 days

Application Boom 80 L/ha 
maximun 
Aerial 20 L/ha 
minimum

Boom 80 L/ha 
maximun 
Aerial 20 L/ha 
minimum

Boom 25–100 L/ha  
Aerial 20 L/ha 
minimum

Boom 25–100 L/ha  
Aerial 20 L/ha 
minimum

See label for details Boom 30–120 L/ha  
Aerial 10–90 L/ha

Boom 25–100 L/ha  
Aerial 15 L/ha 
minimum

Comments Do not apply to 
stressed crops. Use 
high rates when 
large numbers of late 
tillers are present or 
when following crop 
will have no further 
treatment. Do not 
apply to seed crops. 
May increase potential 
of crop lodging.

Higher rates for dense 
or weedy crops or for 
faster desiccation. 
Application to 
seed crops could 
reduce sprouting or 
germination below 
acceptable levels.

Do not apply if crop 
is stressed. Higher 
rates for improved 
suppression of tiller 
growth. Do not use on 
varieties used for seed 
or prone to lodging. 
May increase potential 
crop lodging.

Do not apply if crop 
is stressed. Higher 
rates for improved 
suppression of tiller 
growth. Do not use on 
varieties used for seed 
or prone to lodging. 
May increase potential 
crop lodging.

Registration is limited 
to a number of trade 
names

Registration is limited 
to a number of trade 
names

Registration is limited 
to a number of trade 
names
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Table 19. Rainfastness – Summer crop withholding periods for stock and harvesting
Product Name Chemical Name Rainfastness period – hours Stock withholding period – days Harvest withholding period – days
2,4-D Amine 500 2,4-D amine 500 g/L 4 7 –
2,4-D Amine 625 2,4-D amine 625 g/L 6 7 Nil when used as directed
Alliance® amitrole 25 g/L + paraquat 

125 g/L
Light rain during or after 
spraying will not affect results 

7 for horses, 1 for all other stock.  
Remove 3 days before slaughter

Not required when used as directed

Basagran® bentazone 480 g/L 8 – 21 peanut; 56 soybean and navy bean
Blazer® acifluorfen 224 g/L 6 – 28 adzuki, salvage up to 4 L/ha is 50
Bouncer® metolachlor 720 g/L n/a 91 –
Broadstrike™ flumetsulam 800 g/kg 4 28 peanut, pigeon pea and soybean, 14 maize. 

ESI = 7
Not required when used as directed – maize, 
peanut, pigeon pea, soybean.

Cadence® WG dicamba 700 g/kg 4 7 7
Dual Gold® s-metolachlor 960 g/L n/a 91 Not required when used as directed
Express® tribenuron-methyl 750 g/kg 2 Not required when used as directed Not required when used as directed
Factor® WG butroxydim 250 g/L 0.5 14 mungbean, navy bean, peanut, soybean, 

sunflower
Not required when used as directed

Flame® imazapic 240 g/L n/a 28 peanut Nil when used as directed
Fusilade® Forte fluazifop-p 128 g/L 1 49 navy bean, pigeon pea and soybean, 42 

peanut, 98 sunflower OR remove 7 days prior 
to slaughter for all these crops

35 navy bean, 42 peanut, 98 sunflower, 119 
pigeon pea and soybean

Garlon™ 600 triclopyr 600 g/L 1 Not required when used as directed - sorghum Not required when used as directed - sorghum
Gesaprim® 600 SC atrazine 600 g/L n/a 28 Not required when used as directed
Gesaprim® Granules 900 WG atrazine 900 g/kg n/a 28 Not required when used as directed
Gramoxone® 250 / 
Nuquat® 250

paraquat 250 g/L Light rain during or after 
spraying will not affect results

7 for horses, 1 for all other stock. Remove stock 
3 days prior to slaughter

–

Grazon® Extra triclopyr 300 g/L + picloram 
100 g/L + aminopyralid 8 g/L

1 Not required when used as directed.  
ESI = 3 days (if stock grazing treated area 
within 42 days). EGI = 42 days.

Not Stated

Kamba®500 dicamba 500 g/L 4 7 7
Lightning® imazethapyr 525 g/kg + 

imazapyr 175 g/kg
– 28 Maize with applied Clearfield® technology; not 

required when used as directed
Nu-Trazine 900 DF atrazine 900 g/kg n/a 28 Not required when used as directed
Platinum® clethodim 240 g/L 1 21 – mungbean, peanut, soybean Not required when used as directed – mungbean, 

peanut, soybean
Primextra Gold® s-metolachlor 290 g/L + 

atrazine 370 g/L
n/a 28 –

Prometryne 900 DF prometryn 900 g/kg n/a Not required when used as directed – 
sunflower & peanuts

Not required when used as directed – sunflower 
& peanuts

Raptor® WG imazamox 700 g/kg 2 28 for peanuts, soybeans Peanuts and soybeans not required when used 
as directed

Reglone® diquat 200 g/L Not affected by rain falling 
shortly after application

1 Mungbean – Nil when used as directed. Pigeon 
peas, sunflower, soybeans 4 days. Not stated for 
sorghum.

Rifle® 330 pendimethalin 330 g/L n/a Not required when used as directed Not required when used as directed
Roundup® Attack glyphosate 570 g/L 1 Nil when used as directed 7 for sorghum and legumes
Roundup® CT glyphosate 450 g/L 6 Nil when used as directed – see label 7days for pre harvest sorghum. Other uses nil 

when used as directed
Roundup® DST glyphosate 470 g/L 6 Nil when used as directed 7days for pre harvest sorghum. Other uses nil 

when used as directed
Roundup PowerMAX® glyphosate 540 g/L 1 Nil when used as directed 7 for sorghum and legumes
Roundup Ready® glyphosate 690 g/kg 2 Nil when used as directed 7 for legumes, nil for other uses when used as 

directed
Sencor® 480 SC metribuzin 480 g/L – 14 Not required when used as directed
Sencor® 700 WG metribuzin 700 g/L – 14 Not required when used as directed
Shogun® propaquizafop 100 g/L 1 14 peanut, 98 sunflower 98 peanut, sunflower
Spinnaker® 700WDG imazethapyr 700 g/kg 2 14 Not required when used as directed
Spray.Seed® 250 paraquat 135 g/L + diquat 

115 g/L
Light rain following spraying 
will not affect results.

7 for horses, 1 for all other stock. Remove stock 
3 days prior to slaughter

–

Starane™ Advanced fluroxypyr 333 g/L 1 7 –
Status® clethodim 240 g/L 1 21 – peanut, adzuki, mungbean, soybean Not required when used as directed – peanut, 

adzuki, mungbean, soybean
Stomp® Xtra pendimethalin 455 g/L n/a Not required when used as directed Not required when used as directed
Surpass® 475 2,4-D 475 g/L 6 7 Not required when used as directed
Targa® quizalofop-p-ethyl 99.5 g/L 3 28 mungbean, navy bean, soybean.  

77 peanut, sunflower
84 mungbean, navy bean, soybean; 77 peanut; 
63 sunflower

Tordon™ 75-D 2,4 D amine 300 g/L + 
picloram 75 g/L

4 7 –

Touchdown Hi-Tech® glyphosate 500 g/L 2 7 cereals and legumes. All other uses not 
required when used as directed

7 cereals and legumes. All other uses not required 
when used as directed

TriflurX®/Triflur® 480 trifluralin 480 g/L – Not required when used as directed Not required when used as directed
Verdict® 520 haloxyfop 520 g/L 1 28 for cowpea, navy bean, peanut, soybean, 

sunflower
Not required when used as directed

ESI = Export Slaughter Interval. EGI = Export Grazing Interval
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Reducing herbicide spray drift
When applying pesticides the aim is to maximise the amount 
reaching the target and to minimise the amount reaching 
off-target areas. This results in: 
1. Maximum pesticide effectiveness
2. Reduced damage and/or contamination of off-target 

crops and areas
In areas where a range of agricultural enterprises co-exist, 
conflicts can arise, particularly from the use of pesticides. 
All pesticides are capable of drift. 

People have a moral and legal responsibility to prevent 
pesticides from drifting and contaminating or damaging 
neighbours’ crops and sensitive areas.

How to minimise spray drift problems
Before spraying
• Always check for susceptible crops in the area, e.g. broad 

leaf crops such as grape vines, cotton, pulse crops, if using 
a broadleaf herbicide, and sensitive areas such as houses, 
schools, riparian areas

• Notify neighbours of your spraying intentions
Under the Pesticides Regulation 2009 of the Pesticides Act 
1999 it is essential that weather and relevant spray details 
are recorded. Forms are available from www.dpi.nsw.gov.au/
agriculture/farm/chemicals/general/records

During spraying
• Always monitor meteorological conditions carefully and 

understand their effect on ‘drift hazard’.
• Do not spray if conditions are not suitable, and stop 

spraying if conditions change and become unsuitable.
• Record weather conditions (especially temperature and 

relative humidity), wind speed and direction, herbicide and 
water rates, and operating details for each paddock.

• Supervise all spraying, even when a contractor is employed. 
Provide a map marking the areas to be sprayed, buffers to 
be observed, sensitive crops and areas.

• Spray when temperatures are less than 28°C.
• Minimise spray release height. (Lowest possible boom 

height).
• Use the largest droplets which will give adequate spray 

coverage.
• Always use the least-volatile formulation of herbicide 

available.
• Maintain a down-wind buffer which may be in-crop e.g. 

keep a boom width from the downwind edge of the field.
• If sensitive crops are in the area, use a herbicide which is 

the least damaging.

How many types of drift are there?
Sprayed herbicides can drift as droplets, as vapours or as 
particles.

Droplet drift is the easiest to control because under good 
spraying conditions, droplets are carried down by air 
turbulence and gravity, to collect on plant surfaces. Droplet 
drift is the most common cause of off-target damage caused 
by herbicide application. For example, spraying fallows with 
glyphosate under the wrong conditions often leads to severe 
damage to near-by establishing crops.

Particle drift occurs when water and other herbicide 
carriers evaporate quickly from the droplet leaving tiny 

particles of concentrated herbicide. This can occur with 
herbicide formulations other than esters. Instances of this 
form of drift have damaged susceptible crops up to 30 km 
from the source.

Vapour drift is confined to volatile herbicides such as 
2,4-D ester. Vapours may arise directly from the spray or 
evaporation of herbicide from sprayed surfaces. Use of 2,4-D 
ester in summer can lead to vapour drift damage of highly 
susceptible crops such as tomatoes, sunflowers, soybeans, 
cotton and grapes. This may occur hours after the herbicide 
has been applied.

Vapours and minute particles float in the airstream and 
are poorly collected on catching surfaces. They may be 
carried for many kilometres in thermal updraughts before 
being deposited.

Sensitive crops may be up to 10,000 times more sensitive 
than the crop being sprayed. Even small quantities of drifting 
herbicide can cause severe damage to highly sensitive plants.

What factors affect the risk of herbicide 
spray drift?
Any herbicide can drift. The drift hazard, or off-target 
potential of a herbicide in a particular situation depends on 
the following factors:
• Volatility of the formulation applied. Volatility refers to the 

likelihood that the herbicide will evaporate and become a 
gas. Esters volatilise (evaporate) more readily than amine 
formulations.

• Closeness of crops susceptible to the particular herbicide 
being applied, and their growth stage. For example cotton is 
most sensitive to Group I herbicides in the seedling stage.

• Method of application and equipment used. Aerial 
application releases spray at ~3 m above the target and 
uses relatively low application volumes, while ground rigs 
have lower release heights and generally higher application 
volumes, and a range of nozzle types. Misters produce large 
numbers of very fine droplets that use wind to carry them 
to their target.

• Size of the area treated – the greater the area treated the 
longer it takes to apply the herbicide. If local meteorological 
conditions change, particularly in the case of 2,4-D ester, 
more herbicide is able to volatilise.

• Amount of active ingredient (herbicide) applied – the more 
herbicide applied per hectare the greater amount available 
to drift or volatilise.

• Efficiency of droplet capture – bare soil does not have 
anything to catch drifting droplets compared with crops, 
erect pasture species and standing stubbles.

• Weather conditions during and shortly after application.

Use a low volatile formulation
Many ester formulations are highly volatile when compared 
with the non-volatile amine, sodium salt and acid 
formulations. Some low volatile ester formulations may 
have a proportion of high volatile esters present, so caution 
should be exercised when using these products.

Regulations on use of 2,4-D
A new label warning from the APVMA states that phenoxy 
herbicides can cause severe damage to susceptible crops 
such as cotton, grapes, fruit trees, vegetables, legume crops, 
pastures, tomatoes, oilseed crops and ornamentals.

http://www.dpi.nsw.gov.au/agriculture/farm/chemicals/general/records
http://www.dpi.nsw.gov.au/agriculture/farm/chemicals/general/records
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It further states that the product is not to be used unless 
wind speed is more than 3 kilometres per hour and less than 15 
kilometres per hour as measured at the application site.

Users are advised to apply with coarse to very coarse spray 
droplets.

Currently there is a restriction on the use of high volatile 
esters. These formulations can only be used between 1 May 
and 31 August. Other formulations of 2,4-D (Low volatile 
esters and amine formulations) can be used at any time of 
the year within restraints listed on the respective labels.

The compromise between minimising 
drift and achieving ideal coverage
A significant part of minimising spray drift is the selection 
of equipment to reduce the number of small droplets 
produced. However, this in turn may affect coverage of the 
target, and therefore the possible effectiveness of the pesticide 
application. 

This aspect of spraying needs to be carefully considered 
when planning to spray.

As the number of smaller droplets decreases, so does the 
coverage of the spray.

A good example of this is the use of air-induction nozzles 
that produce large droplets that splatter. These nozzles produce 
a droplet pattern and number unsuitable for targets such as 
seedling grasses that present a small vertical target.

Reduce spray release height
• Operate the boom at the minimum practical height. Drift 

hazard doubles as nozzle height doubles. If possible, angle 
nozzles forward 30° to allow lower boom height with 
double overlap. Lower heights however, can lead to more 
striping, as the boom sways and dips below the optimum 
height. 

• 110° nozzles produce a higher percentage of fine droplets 
than 80° nozzles, however they allow a lower boom height 
while maintaining the required double overlap.

• Operate within the pressure range recommended by the 
nozzle manufacturer. Production of driftable fine droplets 
increases as the operating pressure is increased. Lower 
volumes such as 30 to 40 L/ ha produce a higher percentage 
of fine droplets than higher spray volumes at the same 
pressure and nozzle design.

Aircraft application has an inherently greater risk than 
ground rig application. This is due to a number of factors, 
including lower volume application, small droplet sizes, 
height of application, and turning and wing-tip vortices. An 
aircraft should not be used to apply herbicide in areas where 
highly susceptible crops are growing nearby. 

Size of the area treated
When large areas are treated relatively large amounts of 
active herbicide is applied and the risk of off-target effects 
increases due to the length of time taken to apply the 
herbicide. Conditions such as temperature, humidity and 
wind direction may change during spraying.

Applying volatile formulations to large areas increases 
the chances of vapour drift damage to susceptible crops 
and pastures.

What is your ‘capture surface’?
Targets vary in their ability to collect or capture spray 
droplets. Well grown, leafy crops are efficient collectors of 

droplets. Turbulent airflow normally carries spray droplets 
down into the crop within a very short distance.

Fallow paddocks or seedling crops are poor catching 
surfaces. Drift hazard is far greater when applying herbicide 
in these situations or adjacent to these poor capture surfaces. 

The type of catching surface between the sprayed area 
and susceptible crops should always be considered in 
conjunction with the characteristics of the target area 
when assessing drift hazard.

Nozzle selection for post-emergent 
herbicides and fungicides
Overview
Nozzle selection for application of post-emergent herbicides 
and fungicides to cereals should primarily focus on reducing 
the risk of spray drift without compromising efficacy. Drift, 
or loss is a significant issue facing the industry and spray 
applicators not only have a moral but a legal obligation to 
adopt drift management best practise.

Late season application of fungicides and herbicides requires 
consideration for coverage and penetration issues that are 
usually not required for pre-emergent or summer/fallow 
applications. 

Fungi typically target specific plant parts such as stems, 
leaves, and heads or pods. These locations must be adequately 
covered by droplets for the fungicide to work, and this requires 
special approaches regarding what nozzle to use. Likewise 
some weeds may need to be selectively targeted within the crop 
canopy, potentially a far trickier proposition than knockdown 
applications.

For many years the standard maxim was to spray these 
products with fine droplets because they were assumed 
to give the best coverage. But after many years of spray 
application research around the world, the current 
recommendation is to avoid fine droplets in preference to a 
coarse, directed spray applied at higher water volumes than 
what might be considered ‘normal’ application rates.

The problem with fine drops
In principle fine drops should mean greater coverage, that 
is if they actually land on the target and don’t blow away or 
evaporate. However, small droplets travel slowly and have 
little inertia/momentum so are easily displaced by wind and 
turbulence.

Incidentally, the logic of increasing the spray pressure to force 
fine drops into the canopy is wrong. The acceleration of small 
droplets lasts only milliseconds and has no impact on the overall 
travel time of the droplet to the target. Spraying at high pressure 
not only increases the wear rate of nozzles, it also produces finer 
sprays with a corresponding increase in drift potential.

Coarse droplets are the go
Coarser sprays provide just as much coverage as long as water 
volume is sufficient (>80 L/ha). In terms of coverage, the 
droplet density (or number of drops/cm) is more important 
than droplet size, and adequate densities (efficacy) can be 
achieved with nozzles that produce coarse spray qualities.

Coarser droplets also maintain their original direction 
of travel for a longer period of time, and in the case on 
TwinJets (or double outlet nozzles), can cover the forward 
and backward sides of the target more effectively.

What nozzle?
At TeeJet, we recommend 110° TwinJets (or dual pattern 
nozzles) for both post-emergent herbicides and fungicides. 
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Choices include the Turbo TwinJet (TTJ), the Air Induction 
Turbo TwinJet (AITTJ) or the Air Induction Dual Pattern 
AI3070, a new nozzle specifically designed for fungicide 
application in cereal crops. Double outlet nozzle bodies and 
caps are also available for growers who might want to mount 
two conventional nozzles on the one nozzle body.
Turbo TwinJet (TTJ60)
• Front flat spray 30° from vertical
• Rear flat spray 30° from vertical
• Medium – Coarse
• 1.5–6 bar
• Ideal pressure 2-4 bar
• 02 to 04 capacities
• Drift control – Good
Air Induction Turbo TwinJet (AITTJ60)
• Front flat spray 30° from vertical
• Rear flat spray 30° from vertical
• Coarse –Very Coarse
• 2–6 bar
• Ideal pressure 3–4 bar
• 02 to 04 capacities
• Drift control – Excellent
Air Induction Dual Flat Spray (AI3070)
• Front flat spray 30° from 

vertical
• Rear flat spray 70° from vertical
• Medium –Very Coarse
• 1.5–6 bar
• Ideal Pressure 2–4 bar
• 015 to 05 capacities
• Drift control – Excellent
Double outlet nozzle body or cap
• If using Turbo TeeJets 

(TT), 60°, 90° or 120° 
included angle 

• Drift Control, drop 
size, pressure range – 
varies

The final choice will depend on the product being applied, 
travel speeds (or application volume), crop density and 
the applicators pre-spray drift risk assessment (weather 
conditions, location of susceptible crops etc). 

Conclusions
• Use high application volumes unless the label specifically 

recommends against it. Higher volumes improve both 
coverage and penetration of the spray, and this is the single 
most important variable for post-emergent herbicides and 
fungicides.

• Avoid very fine sprays as they can lead to excessive spray 
drift and evaporation. 

• Use TwinJets that produce coarser droplets that maintain 
their original direction of travel for a longer period of time, 
and therefore cover the leading and trailing sides of the 
target more effectively. 

• Always try to select and operate a nozzle around its mid 
pressure range (e.g. AITTJ60 at 3–4 bar)

As always, any application requirements on the product 
label must be adhered to. 
Source: Peter Alexander, TeeJet Australasia Pty Ltd.

Weather conditions to watch out for
Midday turbulence
• Updraughts during the heat of the day cause rapidly 

shifting wind directions. Spraying should usually stop by 
11.00 am during the summer months.

High temperatures
• Avoid spraying when temperatures exceed 28°C.

Humidity
• Avoid spraying under low relative humidity conditions 

i.e. when Delta T (the difference between wet and dry 
thermometers) exceeds 10°C. Spraying when Delta T is 
between 8–10° is considered high risk. 

• High humidity extends droplet life and can greatly increase 
the drift hazard of fine droplets under inversion conditions. 
This results from the increased life of droplets smaller than 
100 microns.

Wind
• Avoid spraying under calm conditions.
• Ideal safe wind speed is 7–10 km an hour.  

Leaves and twigs are in constant motion – a light breeze.
• 11–14 kph (moderate breeze) is suitable for spraying if 

using low drift nozzles or higher volumes application 
(80–120 L/ha). 

 Small branches move, dust is raised and loose paper moving 
– a moderate breeze.

Surface inversions
What are surface inversions?
Surface inversions are layers of the atmosphere at the earth’s 
surface in which temperature increases with height. This is 
the inverse of the normal temperature decrease with height.

Hazards of surface inversions 
Surface inversions strongly suppress the dispersion of 
airborne pesticides and the like. Surface inversions can cause 
airborne pesticides to:
• remain at high concentrations for long periods over and 

close to the target,
• travel close to the surface for many kilometres in light 

breezes, 
• move downslope and concentrate into low lying regions, and 
• be transported often in unpredictable directions. 

Radiation inversions – the most hazardous
Surface inversions usually begin to occur near sunset after 
the ground cools rapidly by losing heat energy through 
infrared radiation upward into space. That radiation passes 
through clear air with little effect. As the ground cools, the 
air in contact with the ground begins to cool directly by 
conduction leading to the lowest layer of air being cooler 
than higher layers. This is referred to as radiation cooling. 

Inversions caused by radiation cooling – called radiation 
inversions – are the most hazardous to pesticide applications 
because they are the most likely to severely restrict dispersion 
and promote transport at high concentrations of the airborne 
pesticides.

Radiation inversions occur most nights. Only when winds 
are strong enough to completely mix the lowest layers of the 
atmosphere and/or cloud cover severely restricts surface 
heating and cooling is there a chance that surface radiation 
inversions won’t form overnight.
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Radiation inversions also form over sloping terrain when air 
in contact with the ground is cooled by terrestrial radiation. 
The cooled layer remains quite shallow over the slope and is 
typically only 2 m to 10 m deep because gravity continually 
pulls it downward; causing drainage winds. Drainage-wind 
advection of cool air away from the slope and over or into 
lower lying regions may initiate a drainage inversion or 
intensify an existing radiation inversion. Drainage inversions, 
once formed, have similar attributes to radiation inversions. 
Airborne pesticides can be transported long distances 
downhill, over flat terrain toward the lowest lying regions and 
into valleys by drainage winds. 

Radiation and drainage inversions have caused substantial 
damage in the northern river valleys to cotton crops and to 
vineyards in the Murray Valley.

Radiation and drainage inversions typically begin in the 
evening at about sunset as the ground surface cools and 
the air in contact with the surface loses sufficient heat by 
conduction to become colder than the air immediately 
above. With continued overnight cooling, inversions 
usually intensify and deepen up to the time of the overnight 
minimum temperature.

How to anticipate and recognise radiation inversions 
The potential for inversions to occur and to adversely hold 
high concentrations of airborne pesticides near the surface 
should always be anticipated between sunset and up to an 
hour or two after sunrise; unless one or more of the following 
conditions occur: 
• There is continuous overcast, low and heavy cloud. 
• There is continuous rain. 
• Wind speed remains above 11 km/hr for the whole period 

between sunset and sunrise. Be mindful that established 
inversions can sometimes still occur when winds are in 
excess of 11 km/hr.

Source: APVMA ‘Surface Inversions for Australian Agricultural 
Regions’, www.apvma.gov.au 

Source: Bureau of Meteology.

Where to find helpful meteorological 
information
Real time data needs to be collected in the paddock at the 
time of spraying. This can be done with:
• Handheld units which measure temperature, Delta T and 

wind speed. 
• On-farm weather stations. Some can now be accessed by 

mobile phone.

Hourly data
Hourly data from the Bureau of Meteorology (BOM) weather 
stations including temperature, Delta T, wind speed and 
direction is available for the previous 72 hours from:
www.bom.gov.au/weather/nsw/nsw-observations-map.
shtml – click on the relevant town.

This data can help in planning spray activities and is useful 
for developing an understanding of the current daily patterns 
of meteorological conditions.

Meteograms™
Meteograms™ provide 7 day forecasts of: • temperature • 
relative humidity • Delta T • rainfall • wind speed • wind 
direction.

Meteograms™ are very helpful in planning spray programs 
for periods of lowest drift risk and highest pesticide efficacy.

Meteograms are available either free or by subscription. 
Some examples can be found at email address sent from 
weatherzone, www.spraywisedecisions.com.au or www.
syngenta.com.au (you need to log in for free.

Night spraying
Spraying during the night and early morning is common, 
especially during the warmer summer months where 
controlling fallow weeds is an important agronomic practice. 
The popularity of spraying at night has also lifted with the 
introduction of GPS guidance. The main reason for night 
spraying is because in many cases Delta T conditions less 
than 8–10 are more common at night or in the early part 
of the morning, and the risk of physical drift by high wind 
is lower.

However, the risk of inversions is nearly always greater at night 
or in the early morning. Spraying during inversion conditions 
has resulted in massive off-target damage in recent seasons, 
particularly to sensitive crops such as cotton and grapes.

Important considerations when spraying at night.
• As a result of the APVMA’s spray drift initiative, labels 

will increasingly include the Restraint, ‘DO NOT apply 
during surface temperature inversions conditions at the 
application site.’ Any Restraint is an absolute prohibition. 
Since surface inversion conditions are prevalent at night, 
night spraying should be avoided unless the applicator can 
demonstrate an inversion was not present.

• Plan ahead for spraying by checking local forecast 
conditions and meteograms.

• Continuously check for inversions before and during 
spraying. If they are present DO NOT spray. Observe dust 
habits behind ground rigs and/or use smoke generators to 
help identify inversion conditions.

• Only spray with nozzles that produce coarse or very coarse 
droplets. This may mean spraying slower rather than faster. 
Coarse droplets will still provide effective control when 
spraying summer weeds. 

• Use adjuvants that minimise fine droplets.
• Ensure boom height is not operated higher than necessary.
• Be aware of local off target risks, such as sensitive crops etc.
Night spraying there for carries some inherently high risks 
that spray applicators should be continuously monitoring 
and managing.
Source: M Scott, Agricultural Chemicals Officer,  
NSW Department of Primary Industries, Orange

www.apvma.gov.au
http://www.bom.gov.au/weather/nsw/nsw-observations-map.shtml 
http://www.bom.gov.au/weather/nsw/nsw-observations-map.shtml 
www.spraywisedecisions.com.au
www.syngenta.com.au
www.syngenta.com.au
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SELECTING THE RIGHT DELTA T CONDITIONS FOR SPRAYING

Preferred Delta T conditions for spraying
Delta T conditions marginal
Delta T conditions unsuitable for spraying
Conditions are marginal for coarse or greater 
spray quality and unsuitable for medium or �ner 
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Reproduced with the kind permission of the GRDC from Practical Tips for Spraying fact sheet dated July 2012.
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General Information
Item of equipment to be calibrated.

Spray tank capacity (litres).  L 

Area to be sprayed (hectares).  ha 

Chemical used.

Recording
What is the minimum water application rate – if any (from the chemical label)?  L/ha

Select the correct chemical application rate from the label.  L/ha 

Select an appropriate ground speed.  gear  
 rpm

Record spray operation pressure.  bar  
 or kPa

Record nozzle type and size in the spray unit.  
Check the rated ‘water output’ using the manufacturer’s nozzle charts. 
 
Rated output

 type 
 size 
................... mL/
min

Record minimum boom height above target for these nozzles.  cm

Measuring
Record the output from every nozzle for 1 minute. Total spray output  

(add all nozzles)

 L/min 


 1..........  2..........  3..........  4..........  5..........  6..........    7..........  8.......... 
 9.......... 10.......... 11.......... 12.......... 13......... 14.......... 15.......... 16.......... 
17.......... 18.......... 19.......... 20.......... 21.......... 22.......... 23.......... 24..........
Replace any nozzles that vary 10% or more from the manufacturer’s correct nozzle  
output. (Nozzles with both higher and lower outputs must be replaced.)

Record actual effective spray width in metres by measuring the distance across the  
outside nozzles and adding the distance between two adjacent nozzles.

 
 m 

Boomspray preparation and calibration
• check the condition of hoses, filters and fittings
• pump up tyres on trailed models
• clean all filters, nozzle tips and strainers (a toothbrush 

works well)
• adjust the boom height to the correct distance above 

the ground, weed or the crop
• operate the boomspray using water
• check for leaks
• check that the pressure gauge, relief valve, control valve, 

bypass and agitation systems are working
• check pump pressure – usually 220–320 kPa, 35–45 psi, 

or three bar, but may need to be higher with low-drift 
tips

• visually check the evenness of spray pattern for blocked 
or damaged tips and replace any that give an uneven 
pattern

• measure the output of each nozzle tip for one minute 
to check for even output, and record output and date. 
Replace tips which are more that 10% different from 
the manufacturers specifications.

All spray nozzles wear. Nylon, hardened stainless steel 
and sintered alumina nozzles are more durable and cost 
effective than brass.

Worn nozzles not only increase output, but the spray 
pattern and droplet size also change adversely. This means 
less effective chemical application.

Boomsprays need to be calibrated regularly to work 
efficiently and economically. Regular calibration ensures 
the right amount of chemical will be applied to the target 
without costly wastage. The following template will enable 
you to calculate how much chemical and water to use.

In the template, enter the information asked for such 
as spray tank capacity, chemical rate and ground speed 
in the space provided in the right hand column. You will 
need this information to perform the calculations. The 
numbers in the black ‘golfballs’ tell you which figures you 
need to perform the calculations. For example, to work out 
your water application rate, you need to know your total 
spray output, your effective spray width and your actual 
ground speed. The ‘golfball’ numbers in the formula show 
you where to get these figures.
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Calculating

Actual Ground Speed*
Distance covered (m) × 3.6

Time taken (seconds)
(          ) × 3.6

(          )
= ............... km/h 

‘3.6’ in the calculation is a conversion factor to convert metres to kilometres (metres ÷ 1000) and seconds to hours 
(seconds ÷ 3600): D/1000 ÷ S/3600 = D/1000 × 3600/S = D/S × 3600/100 = D/S × 3.6.
* To calculate your actual ground speed:

• Measure a set distance, for example 100 metres.
• Make sure that the spraying conditions are like those in the area that you will be spraying. 
• Time how long it takes using the appropriate gears and revs. 

Now you can calculate the water application rate, how much chemical you will need to mix in each tank and how 
many tank loads you will need to do the whole job. Follow the steps below:
1. Copy the answers you worked out on the previous page into the boxes below. You will need these numbers to do the calculations 

on this page. (The numbers in black circles (e.g. ) tell you the step where the answer is on the previous page.

Total Spray Output 

…………………
litres/minute 

Effective Spray Width 

…………………..
metres 

Actual Ground Speed 

………………………
km/h 

2. Work out the water application rate by using the numbers you have recorded above. Put these numbers in the correct 
place in the calculation below.

Water Application 
Rate

 × 600
 × 

(          ) × 600
(          ) × (         )

    (           )
 
=

 (           )



....................
litres/ha

‘600’ in the calculation is a conversion factor to convert litres per minute to litres per hour (minutes × 60), and kilometres 
to metres (km × 1000), then square metres (m × km × 1000 = m2) to hectares (m2 ÷ 10000): 60 ÷ 1000/10000 = 60 ÷ 
1/10 = 60 × 10 = 600.

Does this water application rate meet the chemical label requirements? (See Part B above) Yes           No

If not, how could you change this rate to meet this requirement?

........................................................................................................................................................................................................

........................................................................................................................................................................................................

3. Now that you know the water application rate you can calculate how much chemical you need to mix in each tank.

Chemical Application Rate 

.................................................
litres/ha 

Spray Tank Capacity

.................................................
litres 

How much chemical to mix in  
each tank?

 (L/ha) ×  (L)
 (L/ha)

(          ) × (          )
(          )

=  ........................ litres

4. Finally, you can now work out how many tank loads you will need to do the job.

Spray mix needed for the job  (ha) ×  (L/ha)
(         ) × (         )

=  ........................ litres ❽

Number of tanks needed  ❽ (L) (         )
  (L) (         )

=  ........................ tanks

(To crosscheck your calculations: Number of tanks × Volume of chemical per tank = Area to be sprayed × Chemical rate)
Source: SMARTtrain Chemical Reference Manuals, 2005.
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Cleaning and decontaminating boomsprays
The importance of cleaning and decontaminating spray equipment for the application of herbicides cannot be over-
stressed. Many crops and pastures have been severely damaged or destroyed by the failure to ensure that spray equipment 
was thoroughly cleaned before use.
With the advent of sensitive crops such as canola and pulse crops in the rotation, and with more emphasis on legume-
based pastures, decontamination of spray units must be carried out to ensure that there is no possibility of crop or 
pasture damage.
Product labels usually detail decontamination and cleaning procedures for each product.

Herbicide Rate of agent/100 L water Instructions for Cleaning and Decontamination
Roundup® CT, Roundup PowerMAX®, Glyphosate, Raptor®, 
Flame®, Spinnaker®, OnDuty®, Sniper®

Clean Water, Nufarm® Tank and Equipment Cleaner* Rinse thoroughly several times with clean water before use.

Hormone type, salt or amine formulations (2,4-D amine, MCPA 
amine, 2,4-DB, dicamba)

2 L household ammonia, Nufarm® Tank and Equipment Cleaner* Thoroughly agitate and flush a small amount of solution through 
the system and let stand in sprayer overnight. Flush and rinse 
with clean water several times before use.

Hormone type, ester formulations 2,4-D ester, MCPA ester, 
Paragon®, Midas®

500 g washing soda (crystaline sodium carbonate)  
+ 4 L kerosene  
125 g powdered detergent, Nufarm® Tank and Equipment 
Cleaner*

Rinse the inside and outside of the tank and flush a small 
amount through the system for 15–20 minutes. Let stand for at 
least two hours or preferably overnight. Flush and rinse before 
use.

atrazine, simazine 125 g powdered detergent, Nufarm® Tank and Equipment 
Cleaner*

Rinse with clean water before and after using the solution.

Sulfonyl Urea herbicides Glean®, Logran®, Ally®, Logran® 

B-power.
300 mL fresh household chlorine bleach containing 4% chlorine 
or 300 mL BC-45 Spray Equipment Cleaning Agent, Nufarm® 
Tank and Equipment Cleaner*

1. Drain and flush the tank, hoses and boom with clean water 
for 10 minutes.
2. Fill the tank with clean water and add the chlorine bleach. 
Flush the boom and allow to stand for 15 minutes, then drain.
3. Repeat Step 2.
4. Nozzles, screens and filters should be removed and cleaned 
separately.

Broadstrike®, Eclipse®, Lontrel®, Grazon® DS 500 mL liquid detergent DynamoMatic®, or 500 g of the powder 
equivalent such as Surf®, Omo®

Flush the system, then quarter-fill the tank with water and 
add the detergent. Start the pump and circulate for at least 15 
minutes. Drain the whole system.
Remove and clean the filters, screens and nozzles with clean 
water and allow to drain.

Herbicides for grass control in broadleaf crops and pastures such 
as Verdict® (520 g/L)

500 mL liquid alkali liquid detergent such as Surf®, Omo®, 
DynamoMatic®, or 500 g of the powder equivalent

If broadleaf herbicides, particularly sulfonylureas (such as 
Glean®, Logran®), have been used in the spray equipment at 
any time prior to grass herbicides such as Verdict®, particular 
care should be taken to follow the directions for cleaning and 
decontamination on the label of the relevant broadleaf herbicide.
Before spraying cereals, maize, sorghum or other sensitive crops, 
wash the tank and rinse after use. Completely drain the tank and 
wash filters, screens and nozzles. Drain and repeat the procedure 
twice. 
To decontaminate, wash and rinse the system as above, quarter-
fill the tank, add the detergent and circulate through the system 
for at least 15 minutes.
Drain the whole system. Remove filters, screens and nozzles and 
clean separately.
Finally, flush the system with clean water and allow to drain.

Affinity® 100 g of alkali detergent e.g. Omo® or Spree® 1. Drain sprayer tank and system and thoroughly rinse the inside 
of the sprayer tank with clean water. Remove and clean all filters 
and nozzle strainers. Flush through sprayer system.
2. Half-fill the tank with clean water and add alkali detergent. 
Fill the tank to capacity and operate the sprayer for a minimum 
of fifteen minutes.
3. Drain the sprayer system and rinse the tank with clean water 
and flush through the system. Remove and check all filters and 
nozzle strainers and clean if necessary.

WARNING: Grass control herbicides such as Verdict®, Fusilade®, Correct®, Select®, Targa® and Sertin® can be extremely damaging to winter cereal and summer crops.  
Likewise spraytank contamination of small quantities of sulfonylurea herbicides such as Glean® and Logran® can be extremely damaging to crops like canola, pulse crops and legume pastures.
* Nufarm® Tank and Equipment Cleaner can also be used to decontaminate spraying equipment.
NOTE: Rinse water should be discharged into a designated disposal area, or if this is unavailable, onto unused land away from desirable plants and water sources.

Source: BR Milne, formerly of NSW DPI, Orange
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Table 20. Common retail prices of herbicides used on summer crops
Product Name Chemical Name Company Price/L or kg (Ex 

GST) ($)
Commonly used rate/ha Cost ($/ha)

rate/ha unit/ha
2,4-D amine 625 2,4-D amine 625 g/L Various 5.79 1.2 L 6.95
Alliance® amitrole 25 g/L + paraquat 125 g/L Crop Care 11.00 3 L 33.00
Amicide® Advance 700 2,4-D amine 700 g/L Nufarm 7.50 600 mL 4.50
Atradex® atrazine 900 g/kg Crop Care 8.68 2.5 kg 21.71
Basagran® bentazone 480 g/L Crop Care 48.63 2 L 97.25
Baton® 2,4-D amine 800 g/kg Nufarm 16.55 700 g 11.59
Blazer® acifluorfen 224 g/L United Phosphorus Ltd 67.70 2 L 135.40
Bouncer® metolachlor 720 g/L Nufarm 10.38 3.5 L 36.31
Broadstrike™ flumetsulam 800 g/kg Dow AgroSciences 0.79 50 g 39.70
Cadence® WG dicamba 700 g/kg Syngenta 58.30 300 g 17.49
Clincher® Plus metolachlor 960 g/L Farmoz 12.58 2.5 L 31.44
Dual Gold® s-metolachlor 960 g/L Syngenta 18.63 1.5 L 27.95
Express® tribenuron-methyl 750 g/kg DuPont 222.33 25 g 5.56
Factor*WG butroxydim 250 g/L Crop Care 132.50 100 kg 13.25
Flame® imazapic 240 g/L Crop Care 148.10 400 mL 59.24
Fusilade® Forte fluazifop-p 128 g/L Syngenta 52.53 1.24 L 65.14
Garlon™ 600 triclopyr 600 g/L Dow AgroSciences 22.10 100 mL 2.21
Gesaprim® 600 SC atrazine 600 g/L Syngenta 6.62 3.75 L 24.81
Gesaprim® Granules atrazine 900 g/kg Syngenta 7.67 2.5 kg 19.17
Glyphosate 450 glyphosate 450 g/L Various 5.09 1.2 L 6.10
Gramoxone® paraquat 250 g/L Syngenta 5.20 2 L 10.40
Grazon™ Extra triclopyr 300 g/L + picloram 100 g/L + 

aminopyralid 8 g/L
Dow AgroSciences 32.25 300 mL 9.68

Kamba® 500 kamba 500 g/L Nufarm 21.90 300 mL 6.57
Lightning® imazethapyr 525 g/kg + imazapyr 175 g/kg BASF 500.00 100 g 50.00
Nu-Trazine® 900 DF atrazine 900 g/kg Nufarm 7.67 2.5 kg 19.17
Platinum® clethodim 240 g/L Farmoz 17.70 400 mL 7.08
Primextra Gold® s-metolachlor 290 g/L + atrazine 370 g/L Syngenta 11.62 3.2 L 37.17
Prometryn 900DF prometryn 900 g/kg Nufarm 15.10 2 kg 30.20
Raptor® WG imazamox 700 g/kg Crop Care 0.94 50 g 47.00
Reglone® diquat 200 g/L Syngenta 26.52 2 L 53.05
Rifle® 330 pendimethalin 330 g/L Nufarm 7.64 2.75 L 21.00
Rifle® 440 pendimethalin 440 g/L Nufarm 11.50 2 L 23.00
Roundup PowerMAX® glyphosate 540 g/L Nufarm 7.57 1 L 7.57
Roundup Ready® glyphosate 690 g/kg Nufarm 14.00 900 g 12.60
Roundup® Attack glyphosate 570 g/L Nufarm 7.55 900 mL 6.80
Roundup® CT glyphosate 450 g/L Nufarm 5.50 1.2 L 6.60
Roundup® DST glyphosate 470 g/L Nufarm 5.77 1.5 L 8.65
Sencor® 480 SC metribuzin 480 g/L Bayer 59.20 800 mL 47.36
Shogun® propaquizafop 100 g/L Farmoz 32.75 500 mL 16.38
Spinnaker® imazethapyr 700 g/kg Nufarm 262.31 100 g 26.23
Spray.Seed® 250 paraquat 135 g/L + diquat 115 g/L Syngenta 10.88 2 L 21.75
Starane™ Advanced fluroxypyr 333 g/L Dow AgroSciences 23.48 500 mL 11.74
Status® clethodim 240 g/L Sumitomo 16.10 400 mL 6.44
Stomp® 440 pendimethalin 440 g/L Crop Care 10.60 2 L 21.20
Stomp® Xtra pendimethalin 455 g/L Crop Care 14.30 2.2 L 31.46
Surpass® 475 2,4-D 475 g/L Nufarm 5.50 1 L 5.50
Targa® quizalofop-p-ethyl 99.5 g/L Sipcam 15.50 500 mL 7.75
Tordon™ 75-D 2,4 D amine 300 g/L + picloram 75 g/L Dow AgroSciences 18.90 300 mL 5.67
Touchdown Hi-Tech® glyphosate 500 g/L Syngenta 5.90 1.2 L 7.08
Triflur Xcel® trifluralin 500 g/L Nufarm 7.35 1.6 L 11.76
TriflurX® trifluralin 480 g/L Nufarm 7.58 1.5 L 11.36
Verdict™ haloxyfop 520 g/L Dow AgroSciences 49.98 200 mL 10.00

Common retail prices of adjuvants used on summer crops
Agral® non-ionic surfactant Syngenta 8.39 200 mL/100 L 1.68
BS1000® non-ionic surfactant Crop Care 7.50 200 mL/100 L 1.50
DC-Trate® Crop Oil petroleum oil Caltex 5.00 1 L/100 L 5.00
Hasten™ esterified canola oil Vichem 7.32 1 L/100 L 7.32
Kwickin™ esterified canola oil SST Products 5.93 1 L/100 L 5.93
Liase® ammonium sulphate 417 g/L Nufarm 2.33 2 L/100 L 4.66
Uptake™ Spraying Oil paraffinic oil + surfactant Dow AgroSciences 7.20 300 mL/100 L 2.16

Prices are average retail (excluding GST) and are only a guide. They will vary according to location, availability and quanity purchased
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Table 20. Common retail prices of herbicides used on summer crops
Product Name Chemical Name Company Price/L or kg (Ex 

GST) ($)
Commonly used rate/ha Cost ($/ha)

rate/ha unit/ha
2,4-D amine 625 2,4-D amine 625 g/L Various 5.79 1.2 L 6.95
Alliance® amitrole 25 g/L + paraquat 125 g/L Crop Care 11.00 3 L 33.00
Amicide® Advance 700 2,4-D amine 700 g/L Nufarm 7.50 600 mL 4.50
Atradex® atrazine 900 g/kg Crop Care 8.68 2.5 kg 21.71
Basagran® bentazone 480 g/L Crop Care 48.63 2 L 97.25
Baton® 2,4-D amine 800 g/kg Nufarm 16.55 700 g 11.59
Blazer® acifluorfen 224 g/L United Phosphorus Ltd 67.70 2 L 135.40
Bouncer® metolachlor 720 g/L Nufarm 10.38 3.5 L 36.31
Broadstrike™ flumetsulam 800 g/kg Dow AgroSciences 0.79 50 g 39.70
Cadence® WG dicamba 700 g/kg Syngenta 58.30 300 g 17.49
Clincher® Plus metolachlor 960 g/L Farmoz 12.58 2.5 L 31.44
Dual Gold® s-metolachlor 960 g/L Syngenta 18.63 1.5 L 27.95
Express® tribenuron-methyl 750 g/kg DuPont 222.33 25 g 5.56
Factor*WG butroxydim 250 g/L Crop Care 132.50 100 kg 13.25
Flame® imazapic 240 g/L Crop Care 148.10 400 mL 59.24
Fusilade® Forte fluazifop-p 128 g/L Syngenta 52.53 1.24 L 65.14
Garlon™ 600 triclopyr 600 g/L Dow AgroSciences 22.10 100 mL 2.21
Gesaprim® 600 SC atrazine 600 g/L Syngenta 6.62 3.75 L 24.81
Gesaprim® Granules atrazine 900 g/kg Syngenta 7.67 2.5 kg 19.17
Glyphosate 450 glyphosate 450 g/L Various 5.09 1.2 L 6.10
Gramoxone® paraquat 250 g/L Syngenta 5.20 2 L 10.40
Grazon™ Extra triclopyr 300 g/L + picloram 100 g/L + 

aminopyralid 8 g/L
Dow AgroSciences 32.25 300 mL 9.68

Kamba® 500 kamba 500 g/L Nufarm 21.90 300 mL 6.57
Lightning® imazethapyr 525 g/kg + imazapyr 175 g/kg BASF 500.00 100 g 50.00
Nu-Trazine® 900 DF atrazine 900 g/kg Nufarm 7.67 2.5 kg 19.17
Platinum® clethodim 240 g/L Farmoz 17.70 400 mL 7.08
Primextra Gold® s-metolachlor 290 g/L + atrazine 370 g/L Syngenta 11.62 3.2 L 37.17
Prometryn 900DF prometryn 900 g/kg Nufarm 15.10 2 kg 30.20
Raptor® WG imazamox 700 g/kg Crop Care 0.94 50 g 47.00
Reglone® diquat 200 g/L Syngenta 26.52 2 L 53.05
Rifle® 330 pendimethalin 330 g/L Nufarm 7.64 2.75 L 21.00
Rifle® 440 pendimethalin 440 g/L Nufarm 11.50 2 L 23.00
Roundup PowerMAX® glyphosate 540 g/L Nufarm 7.57 1 L 7.57
Roundup Ready® glyphosate 690 g/kg Nufarm 14.00 900 g 12.60
Roundup® Attack glyphosate 570 g/L Nufarm 7.55 900 mL 6.80
Roundup® CT glyphosate 450 g/L Nufarm 5.50 1.2 L 6.60
Roundup® DST glyphosate 470 g/L Nufarm 5.77 1.5 L 8.65
Sencor® 480 SC metribuzin 480 g/L Bayer 59.20 800 mL 47.36
Shogun® propaquizafop 100 g/L Farmoz 32.75 500 mL 16.38
Spinnaker® imazethapyr 700 g/kg Nufarm 262.31 100 g 26.23
Spray.Seed® 250 paraquat 135 g/L + diquat 115 g/L Syngenta 10.88 2 L 21.75
Starane™ Advanced fluroxypyr 333 g/L Dow AgroSciences 23.48 500 mL 11.74
Status® clethodim 240 g/L Sumitomo 16.10 400 mL 6.44
Stomp® 440 pendimethalin 440 g/L Crop Care 10.60 2 L 21.20
Stomp® Xtra pendimethalin 455 g/L Crop Care 14.30 2.2 L 31.46
Surpass® 475 2,4-D 475 g/L Nufarm 5.50 1 L 5.50
Targa® quizalofop-p-ethyl 99.5 g/L Sipcam 15.50 500 mL 7.75
Tordon™ 75-D 2,4 D amine 300 g/L + picloram 75 g/L Dow AgroSciences 18.90 300 mL 5.67
Touchdown Hi-Tech® glyphosate 500 g/L Syngenta 5.90 1.2 L 7.08
Triflur Xcel® trifluralin 500 g/L Nufarm 7.35 1.6 L 11.76
TriflurX® trifluralin 480 g/L Nufarm 7.58 1.5 L 11.36
Verdict™ haloxyfop 520 g/L Dow AgroSciences 49.98 200 mL 10.00

Common retail prices of adjuvants used on summer crops
Agral® non-ionic surfactant Syngenta 8.39 200 mL/100 L 1.68
BS1000® non-ionic surfactant Crop Care 7.50 200 mL/100 L 1.50
DC-Trate® Crop Oil petroleum oil Caltex 5.00 1 L/100 L 5.00
Hasten™ esterified canola oil Vichem 7.32 1 L/100 L 7.32
Kwickin™ esterified canola oil SST Products 5.93 1 L/100 L 5.93
Liase® ammonium sulphate 417 g/L Nufarm 2.33 2 L/100 L 4.66
Uptake™ Spraying Oil paraffinic oil + surfactant Dow AgroSciences 7.20 300 mL/100 L 2.16

Prices are average retail (excluding GST) and are only a guide. They will vary according to location, availability and quanity purchased

Table 21. Herbicide–Insecticide-Fungicide Compatibilities
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58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 40 39 38 37 36 35 34 33 32 31 30 29 28 27
ALLIANCE® 1 R C C C
ASSET™ 2 N
ATRAZINE 3 R R C R R C C R R R R R R C R
BASAGRAN® 4 C C N N N
BLAZER® 5 C C N C N
BOUNCER® 6 R R R R C R
BROADSTRIKE® 7 R C C C C R
DICAMBA 8 R R C C C C C C C
Insecticide – DIMETHOATE 9 R C C C C C R R C
DUAL® GOLD 10 R C R R R R C
EXPRESS® 11 R R R R C
FACTOR® WG 12 R N
Insecticide – FASTAC DUO® 13 R C C C R C C C C C C C C
FLAME® 14 C C C C C C C C C
FUSILADE® FORTE 15 R C N C
GARLON® 600 16 C C C C C C C C
GOAL® 17 C C C C C C C
GRAMOXONE® 250 18 R R C R C C C C C
GRAZON® EXTRA 19 C R R R R C
HAMMER® 20 C C C C C C C C C C C
Insecticide – KARATE® 21 C C C C C C C
Insecticide – LE MAT® (Omethoate) 22 R C C C C C C C C C C C C C C C
LIGHTNING® 23 C C
LINURON 24 C C
Insecticide – LORSBAN® 25 N N C C C N C C C C C C C C
Fungicide – MANCOZEB 26 C C C R R
Insecticide – METHOMYL 27 C C
PLATINUM® 28 C C C
PRIMEXTRA® GOLD 29 R C
PROMETRYN 900DF 30 C R C
RAPTOR® 31 N N N N
REGLONE® 32 C C C C
RIFLE® 330 33 C C C C C C
ROUNDUP® CT 34 R R R C C C R R C
ROUNDUP® DST 35 R R R C R R C
ROUNDUP POWERMAX® 36 R R R C C R R C
ROUNDUP READY® 37 R R R C R R C
SENCOR® 38 C C R C N
SERTIN® 39 N C C C C C
SHOGUN® 40 N N N
SPINNAKER® 42 C C C R C
SPRAY∙SEED® 250 43 R R C C R
STARANE™ ADVANCED 44 R R R R R C
STATUS® 45 R R C
STOMP® XTRA 46 C R
Insecticide – SUPRACIDE® methidathion (400g/L) 47
SURPASS® 475 48
Insecticide – TALSTAR® 49
TARGA® 50
TORDON® 75-D 51 R
TOUCHDOWN® HITECH 52 C
TRIFLURALIN 53
TZAR® 54
VERDICT® 520 55 N N
2,4-D AMINE 56
2,4-D ESTER 57
2,4-DB 58
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Table 21. Herbicide–Pesticide Compatibilities (continued)
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28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
ALLIANCE® 1 C C C C C
ASSET™ 2 C C C C C C C C
ATRAZINE 3 C C C R C C C C
BASAGRAN® 4 N C C
BLAZER® 5 N R
BOUNCER® 6
BROADSTRIKE® 7 C C C
DICAMBA 8 N C C N C R
Insecticide – DIMETHOATE 9 C C C R
DUAL® GOLD 10
EXPRESS® 11
FACTOR® WG 12 R N R
Insecticide – FASTAC DUO® 13 R C C R
FLAME® 14 C C
FUSILADE® FORTE 15 C C
GARLON® 600 16 C R
GOAL® 17 C
GRAMOXONE® 250 18 C C C
GRAZON® EXTRA 19
HAMMER® 20
Insecticide – KARATE® 21
Insecticide – LE MAT® (Omethoate) 22 C C
LIGHTNING® 23 C
LINURON 24
Insecticide – LORSBAN® 25
Fungicide – MANCOZEB 26

C Compatible.
N Not compatible.
/ Not likely to be mixed. Compatibility unknown.
A  Compatibility agent may improve performance. 

Seek advice from label or manufacturer.
S Seek advice from label or manufacturer.
R  Compatibility restricted by product rate. Seek 

advice from label or manufacturer.

This chart is only a guide to indicate that the effectiveness of the chemicals listed is not affected 
by mixing. The chart is not a guarantee to compatibilities. Crop damage can occur if chemicals 
are applied outside the recommended stages for application. Sequential applications of different 
post-emergence herbicides and/or crop oils to broadleaf crops may cause crop damage. For 
final authority, refer to manufacturer’s recommendations. Always dilute before mixing and use 
immediately. Before using any pesticide, STOP, read and heed the label.
* Some flowable and dry formulations have poor compatibility.
+ Flowable Gesatop® 600 FW compatible with glyphosate.

Compatibility
Occasionally it may be an advantage to mix two or more compatible chemicals and apply them at the same time to save time and money, or to increase the range of pests being targeted.
If you are contemplating using an untried mixture you should ask the manufacturers about the compatibility of the chemicals. If no clear guidelines are available, do a preliminary test by mixing the different products in small 
accurate proportions to simulate a spray tank mix.
There are no registration requirements for mixtures made on-farm, unless directions about mixing are given on the product labels. If there are no mixing directions on the labels, check with the manufacturers. Use of mixtures 
not recommended on the label is at the applicators own risk.
Wettable powders (WP), flowable concentrates (DF) and emulsifiable concentrates (EC) are least likely to be compatible when mixed together, because of interaction between the surfactants in each. Liquid formulations (LC 
and SL) are usually physically compatible with either wettable powders or emulsifiable concentrates.

Directory of herbicide manufacturers/distributors
Distributor/Manufacturer Contact Contact Person
BASF Australia Ltd Level 12, 28 Freshwater Place, Southbank, VIC 3205

Phone (03) 8855 6600, Fax (03) 8855 6511 Web: www.basf.com.au
General Enquiries 1800 333 048

Bayer CropScience Pty Ltd 391–393 Tooronga Road, Hawthorn East, VIC 3123
Phone (03) 9248 6888, Fax 1800 646 440 Web: www.bayercropscience.com.au

Customer Service Centre 1800 636 001

Crop Care Australasia Pty Ltd Portal North Unit 15, 16 Metroplex Avenue, Murraire, QLD 4172 
Ph: (07) 3909 2000, Fax (07) 3909 2010. PO Box 84, Morningside, QLD 4170

Crop Care Freecall 1800 111 454

Dow AgroSciences Australia Ltd Locked Bag 502, Frenches Forest, NSW 2086 Ph: 1800 700 096, Web: www.dowagro.com.au Customer Service 1800 700 096
Du Pont Australia Ltd Level 3, 7 Eden Park Drive, Macquarie Park, NSW 2113

Locked Bag 2067, North Ryde BC, NSW 1670 Ph: (02) 9923 6111 Web: www.dupont.com.au
Agricultural Products Hotline 1800 257 169

Farmoz Pty Ltd Suite 1, Level 4, Building B, 207 Pacific Highway, St Leonards, Sydney, NSW 2065
PO Box 302, St Leonards, NSW 1590 Ph: (02) 9431 7800, Fax: (02) 9431 7700, Web: www.farmoz.com.au

Technical Support 0437 226 884

Monsanto Australia Pty Ltd 12/600, St Kilda Road, VIC 3004
Phone (03) 9522 7122, Fax (03) 9522 6122. Web: www.monsanto.com.au

Customer Service 1800 069 569

Nufarm Australia Ltd 103–105 Pipe Road, Laverton North, VIC 3026 
Ph: (03) 9282 1000, Fax: (03) 9282 1001, Web: www.nufarm.com.au

See www.nufarm.com.au for local technical 
service

Sumitomo Chemical Aust Pty Ltd Suite 402 Building B 242 Beecroft Rd, Epping, NSW 2121
PO Box 60, Epping, NSW 1710 Australia Phone (02) 8752 9000, Fax (02) 8752 9099. www.sumitomo-chem.com.au

Customer Service (02) 8752 9001

Syngenta Crop Protection Pty Ltd Level 1, 2–4 Lyonpark Road, Macquarie Park, NSW 2113
PO Box 886, North Ryde, NSW 1670. Ph: 1800 022 035, Fax: 1800 815 352, Web: www.syngenta.com.au

Customer Service/Orders
 Ph: 1800 022 035

www.basf.com.au
www.bayercropscience.com.au
www.dowagro.com.au
www.dupont.com.au
www.farmoz.com.au
www.monsanto.com.au
www.nufarm.com.au
www.nufarm.com.au
www.sumitomo-chem.com.au
www.syngenta.com.au
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Location of NSW DPI district agronomists
Town Street        Phone      Mobile          Fax
Albury 620 Macauley Street (02) 6051 7704 0427 259 004 (02) 6041 6499
Armidale C2 Earth Sciences Building, Ring Road North, University of New England (02) 6738 8508 0427 311 815 (02) 6772 8664
Barham Agricultural Research & Advisory Station, 449 Charlotte Street, Deniliquin (03) 5881 9935 0428 236 629 (03) 5881 3719
Bathurst Research Station Drive (02) 6330 1217 0427 102 703 (02) 6332 1458
Bega Rixon’s Arcade, 162 Carp Street (02) 6491 7802 0427 401 532 (02) 6492 1402
Berry Pasture Research & Advisory Unit, 13 Schofields Lane (02) 4464 6007 0427 102 793 (02) 4464 2113
Casino 134 Barker Street (02) 6662 2288 0427 102 314 (02) 6662 1107
Coleambally Centre for Irrigated Agriculture, Farm 217, Murray Road, Hanwood (02) 6960 1319 0427 207 406 (02) 6963 0255
Condobolin Agricultural Research & Advisory Station, Trundle Road (02) 6895 1012 0427 008 472 (02) 6895 2688
Cooma 39 Bombala Street (02) 6452 3411 0401 993 956 (02) 6452 4872
Coonabarabran 56 Cassilis Street (02) 6842 1377 0427 226 070 (02) 6842 2190
Coonamble 62 Aberford Street (02) 6822 1000 0488 250 489 (02) 6822 1175
Cootamundra 87 Cooper Street (02) 6942 4957 0427 201 946 (02) 6942 3922
Cowra Agricultural Research & Advisory Station, Binni Creek Road (02) 6349 9777 0427 401 547 (02) 6342 4543
Dareton Agricultural Research & Advisory Station, Silver City Highway (03) 5019 8404 0457 708 910 (03) 5027 4319
Deniliquin Agricultural Research & Advisory Station, 449 Charlotte Street (03) 5881 9913 0427 079 138 (03) 5881 3719
Dubbo Cnr Hampden and Cobra Streets (02) 6881 1276 0427 104 344 (02) 6881 1295
Finley 241 Murray Street (03) 5888 2800 (03) 5883 1570
Forbes Camp Street (02) 6850 1906 0427 311 816 (02) 6852 3998
Glen Innes Agricultural Research & Advisory Station, 444 Strathbogie Road (02) 6730 1900 0427 102 680 (02) 6730 1999
Goulburn 159 Auburn Street (02) 4828 6600 (02) 4822 3261
Grafton Agricultural Research & Advisory Station, Trenayr Road, Junction Hill (02) 6640 1647 0447 644 730 (02) 6644 7251
Griffith Centre for Irrigated Agriculture, Farm 217, Murray Road, Hanwood (02) 6960 1318 0427 102 309 (02) 6963 0255
Gunnedah 35–37 Abbott Street (02) 6741 8366 0429 785 894 (02) 6742 4018
Hay 126 Lachlan Street (02) 6990 1870 0427 007 362 (02) 6993 3196
Hillston Centre for Irrigated Agriculture, Farm 217, Murray Road, Hanwood (02) 6960 1320 0427 007 418 (02) 6963 0255
Inverell 127 Otho Street (02) 6722 1388 0427 201 945 (02) 6722 4733
Kempsey 27–29 Elbow Street, West Kempsey (02) 6563 6802 0427 001 903 (02) 6562 5614
Kyogle 134 Barker Street, Casino (02) 6662 2288 0427 102 314 (02) 6662 1107
Lockhart Wagga Wagga Agricultural Institute, Pine Gully Road (02) 6938 1999 0427 201 963 (02) 6938 1809
Maitland Tocal Agricultural Centre, Tocal Road, Paterson (02) 4939 8948 0427 007 425 (02) 4939 8950
Manilla Tamworth Agricultural Institute, 4 Marsden Park Road, Calala (02) 6785 1790 0427 401 542 (02) 6785 2176
Moree Cnr Frome and Heber Streets (02) 6750 6480 0428 692 984 (02) 6752 4859
Mudgee 1/28 Market Street (02) 6378 1701 0427 401 652 (02) 6372 6870
Narrabri Australian Cotton Research Institute, 21888 Kamilaroi Highway (02) 6799 1500 (02) 6799 1503
Nyngan Trangie Agricultural Research Institute, Mitchell Highway (02) 6880 8061 0429 781 967 (02) 6888 7201
Orange Orange Agricultural Institute, 1447 Forest Road (02) 6391 3885 0427 259 691 (02) 6391 3899
Parkes Camp Street, Forbes (02) 6850 1907 0427 311 816 (02) 6852 3998
Richmond Building M14, University of Western Sydney, Hawkesbury, Castle Road, Richmond (02) 4588 2100 0408 297 548 (02) 4588 2159
Scone Cnr Susan and Guernsey Streets (02) 6544 4900 (02) 6545 2639
Tamworth Tamworth Agricultural Institute, 4 Marsden Park Road, Calala (02) 6763 1100 0427 311 819 (02) 6763 1222
Taree 1 Macquarie Street (02) 6552 7299 0427 007 468 (02) 6551 2253
Temora 159 Hoskins Street (02) 6977 3333 0427 401 539 (02) 6977 2333
Tumut 64 Fitzroy Street (02) 6947 4188 0419 616 154 (02) 6947 4149
Wagga Wagga Agricultural Institute, Pine Gully Road (02) 6938 1981 0427 102 707 (02) 6938 1995
Walgett 89 Wee Waa Street (02) 6799 1526 0409 069 277 (02) 6799 1503
Warren 95 Dubbo Street (02) 6883 7100 0419 277 480 (02) 6847 3664
Wellington 6582 Mudgee Road (02) 6845 4438 0437 140 577 (02) 6845 4452
West Wyalong 40 Church Street (02) 6970 1200 (02) 6972 3839
Yanco Yanco Agricultural Institute, Trunk Road 80 (02) 6951 2695 0427 401 469 (02) 6951 2620
Yass 25 Warroo Road (02) 6226 2199 0427 201 805 (02) 6226 1581
Young 27 Lynch Street (02) 6380 1706 0427 401 582 (02) 6382 2228





Providing management tools to 
help get the most out of your 
cropping enterprise

CropMate™ is a free website which 
provides weather and climate information 
and access to a wide range of decision 
support tools to improve farm businesses.

Information on the website is divided into 
five sections that follow the cropping 
calendar:

• preseason planning,
• sowing,
• spraying,
• tracking the season, and
• harvest.

Find the CropMate™ website at  
http://cropmate.agriculture.nsw.gov.au

CropMate™ was developed by NSW 
Department of Primary Industries, with 
real time data supplied by the Bureau of 
Meteorology. CropMate™ is supported by 
the Grains and Research Development 
Corporation.

VarietyChooser can be found on the 
CropMate website or as a standalone app 
for iPhone.

The VarietyChooser tool is simple to 
use and allows fast access to up-to-date 
information on variety, yield, disease and 
sowing information for a range of varieties 
across six winter crops.

Any iDevice can run VarietyChooser, which 
can be found on the Apple App Store by 
simply searching ‘VarietyChooser’.

cropmate variety chooser ad.indd   1 10/02/2012   3:50:41 PM

http://cropmate.agriculture.nsw.gov.au/
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Solutions for the Growing World

When  
your luck 
runs out

Starane™ Advanced
HERBICIDE

Dow AgroSciences Australia Limited  ABN 24 003 771 659 20 Rodborough Road Frenchs Forest NSW 2086  
www.dowagrosciences.com.au

trump with starane Advanced
A little bit of summer rain, a paddock you can’t get onto for 
a couple of weeks and red pigweed gets a chance to get 
up and away. That’s when your next weed spray needs to 
deal a trump card. Starane Advanced. The reliable, short 
residual solution from Dow AgroSciences for those hard-
to-kill weeds such as red pigweed, thornapple, noogoora 
burr and wild gooseberry. 
Talk to the Dow AgroSciences team on 1800 442 022 for 
the best advice on your weeds.

SP 04-168 STARANE AD V7 A4.indd   1 14/09/12   2:54 PM
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