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The Australian Crucifer Vegetable 

Industry

• ~15-20,000 ha crucifer vegetables nationally

• Individual farms produce 20-200 ha crucifers per annum

• Insecticide spraying is the primary pest control tactic 

http://www.google.com.au/imgres?imgurl=http://www.travelnotes.org/1800/Australia/images/australia_regions.gif&imgrefurl=http://www.travelnotes.org/1800/Australia/index.htm&h=333&w=375&sz=8&tbnid=8C-nQ2mUvwiA8M:&tbnh=108&tbnw=122&prev=/images%3Fq%3Dmap%2Bof%2Baustralia&zoom=1&q=map+of+australia&usg=__R0U11u5Btp_2AX3R3w2-xXNUwco=&sa=X&ei=0Kx1Tfu5KYOmuAOEiZG7BQ&ved=0CEkQ9QEwBw


The Key Pests of Australian Crucifer 

Vegetables

• In the temperate southern States DBM is the key pest (6-9 

generations pa).
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The Key Pests of Australian Crucifer 

Vegetables

• In the temperate southern States DBM is the key pest (6-9 

generations pa).

• In subtropical Queensland a 

complex of pests occurs:

- Crocidolomia pavonana

- Helicoverpa spp.

- Hellula hydralis

- Spodoptera litura

- Bemisia tabaci biotype B

- Thrips tabaci

- and DBM (12+ generations pa)
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History of DBM Resistance in Australia

• SP/OP resistance

– 1st documented in mid 1980’s in Queensland 

– By mid 1990’s widespread throughout southern States

• An IRM strategy was implemented in QLD in the late 1980’s

– Monthly rotation of SP-OP-Carbamate-Cyclodeine products

– Summer crop break

– Crop monitoring and Bacillus thuringiensis (Bt) use promoted

• No corresponding IRM response in southern States

– Greater use of Bt in 1990’s as SP/OP efficacy declined

• No new insecticide classes were registered in Australia from 

1980-1998



The Late 1990’s ‘Renaissance’

• 1996-97: likely registration of 4 new DBM insecticides, each 

with a unique mode of action.

– fipronil,  chlorfenapyr,  spinosad  &  emamectin benzoate

• Both a great opportunity and a great challenge.

• Researchers, CropLife Australia and the 4 chemical Co.’s 

devised an IRM strategy.  

– Agreed to a ‘two-window’ rotation strategy.

– Based on modelling and limited experimental evidence likely to 

increase the effective life of the rotated chemistries. 



The ‘2-window’ Rotation Strategy

Version I  - 1998/99  (Windowed the first two registered products) 

chlorfenapyr

fipronil
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The ‘2-window’ Rotation Strategy

Three regionally-specific versions: 

- take account of (i) seasonal differences in DBM   

pressure and spraying across the production  

regions, and (ii) the lepidopteran pest complex in

Queensland. 



The ‘2-window’ Rotation Strategy

Now considering the introduction of generation/calendar time 

windows within the 2 main Windows:



Grower Compliance with the Window 

Strategy

• The level of grower compliance is moderate.

• 2006 survey: ~40% of growers claimed to follow the strategy.

• However growers that do adhere to the strategy are still likely 

to benefit, because of DBM’s limited property-to-property 

movement  (Mo et al. (2003)  Environmental Entomology 32, 71-79).



Other Key IRM Strategies

These aim to preserve susceptible individuals by reducing spray

frequency:

1. Spray decision making based on crop monitoring and ETs

Electronic sampling plan: 
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Other Key IRM Strategies
1. Spray decision making based on crop monitoring and ETs

2. Natural enemy conservation

Encourage choice of soft chemistries: 
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A national resistance screening program helps inform the IRM program.

Resistance Screening 

• Potter tower application to 3rd instars on cabbage leaf discs.

• Four insecticides are being tested:  

- emamectin benzoate 

- indoxacarb 

- spinosad  

- Bt kurstaki

• Results: 

1. Low-moderate resistance to the 3 synthetics, particularly in

Queensland populations (highest RR’s at LC50 ranging from 5.0–13.3).

2. No detectable shifts in Bt susceptibility.   



Group 28 Diamide IRM 

• The Group 28 Diamides - high lepidopteran larval activity 

- minimal impact on beneficials 

- low mammalian toxicity

• An Australian Diamide Working Group has formed to help preserve the 

Group 28 products against the resistance risk

• The national resistance screening program will be expanded to include 

the Group 28 products



Group 28 Diamide IRM Challenges
1. Immediate Challenge: DurivoTM

This new diamide (chlorantraniliprole)–neonicotinoid (thiamethoxam) 

seedling drench mixture formulation presents a particular IRM challenge,

due to:    

1.  formulation persistence

2.  potential for successive crop treatment   

To conserve the Diamides as effective DBM insecticides we advise: 

1. restrict DurivoTM transplant use to the Window allocated for Diamides 

2. work in DurivoTM-treated crops immediately after harvest    

2. Longer-term Challenge: registration of more Group 28 products

Future registrants may not wish to ‘window’ their products
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