New technique targets pesticide-resistant super pests
Australian and UK scientists have developed a technique to effectively control the ‘super pests’ that are highly resistant to the pesticides used on important food and fibre crops worldwide.
The technique, patented by the NSW Department of Primary Industries and the Rothamsted Institute (UK), has proved effective against key insect species that affect many agricultural sectors, including the horticulture, grains and legume industries.

The invention – known as ‘insecticide micro-encapsulation’ - is likely to dramatically reduce chemical costs and pesticide use.

It also offers hope for extending the life of relatively cheap, environmentally friendly chemicals.
An Italian company Endura SpA is working on a commercial release for a formulation designed on the technology which in the first instance will be available for use on cotton.
A formulation suitable for use on grain crops is expected to be available within two years.

The invention has proven effective in trials against some of the “real nasties” – pests such as cotton bollworm, cotton and silver leaf whitefly, diamondback moth, aphid and mosquito species.

NSW DPI Principa Research Scientist, Dr Gunning and her collabator, Dr Graham Moores from Rothamsted, believe the technology is likely to be of particular importance to the third world, where pesticide résistance and chemical overuse on crops are major problems.

The technique is effective on insects that have developed a metabolic resistance to pesticides.

“It relies on the use of enzyme inhibitors such as piperonyl butoxide (PBO), a natural substance derived from sesame oil”, Dr Gunning said.
“Previous efforts to use PBO failed, because the pesticide was inactivated by the insect’s metabolic enzymes before the inhibitor had a chance to work.”

Dr Gunning and Dr Moores designed the technology so that it incorporates a time delay mechanism.

The inhibitor and the pesticide are delivered in a single dose, with the PBO acting first and the pesticide being released 4-5 hours later.

“Firstly, the insects’ resistance mechanisms are deactivated and then, several hours later when their defences are low they are exposed to the pesticide”, Dr Gunning said.

Dr Gunning said the technology had been tested and found to be effective in some of the world’s resistance ‘hot spots’.

“In NSW and Queensland, we have conducted trials against the major pest of cotton, the cotton bollworm (helicoverpa armigera), and achieved 100% mortality using pesticides that normally do not work.

“Trials in southern Spain and South Africa also achieved 100% mortality on highly resistant white flies.”
Since resistance to pesticides first emerged in insect pests, more than 500 species of insects and mites have developed tolerance to chemicals – including pesticides regarded as environmentally benign.

