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Wheat with environmentally sustainable pest 
management?

Why are we conducting this experiment?

Aphids (also known as greenfly and blackfly) are unwelcome visitors that 

suck sap from plants. They cause significant damage to agriculture and 

reduce farmers' yields by damaging crops and spreading plant diseases. 

 

combining modern genetic engineering with their knowledge of natural 

plant defences to develop wheat that can repel aphids.

How does the wheat work?

Our approach has been to use biotechnological tools to genetically engineer a wheat plant that produces an odour, or 

alarm pheromone, which aphids produce to alert one another to danger. This odour, (E)-β-farnesene, is also produced by 

some plants as a natural defence mechanism and not only repels aphids but also attracts the natural predators of aphids, 

for example ladybirds.

The decision to use genetic modification as a tool was made after trying other approaches, for example synthetic 

dispensers and essential oils with high levels of (E)-β-farnesene, that did not provide effective delivery.

Why is this work important?

Wheat is the most important UK crop with an annual value of about £1.2 billion. Currently a large proportion of UK 

wheat is treated with broad spectrum chemical insecticides (a type of pesticide) which are usually sprayed onto crops to 

control cereal aphids that transmit barley yellow dwarf virus.  Unfortunately, repeated use of insecticides often leads to 

resistant aphids and kills other non-target insect species including the natural enemies of aphids, which could have a 

further impact on biodiversity. 

What are we hoping to achieve?

We hope this novel ecological solution will help us explore the possibility of creating future crops that 

Rothamsted Research scientists are conducting a controlled experiment

The genetically modified (GM) wheat plant works well in the laboratory, but in order to see if our approach is suitable, 

we need to test if it works in the field, in a more real-life setting. The experiment will also examine how any changes in 

aphid behaviour influences the behaviour of other insect populations, for example their natural predators.

could help 

promote sustainable and environmentally friendly agriculture by needing less pesticides and working with, not against, 

the natural enemies of pests.

This work is sponsored by the UK Biotechnology and Biological Sciences Research Council (BBSRC) and not a 

commercial organisation, nor for commercial gain.

Grain aphid   
Sitobion avenae

More info at: 
http://www.rothamsted.ac.uk/aphidwheat

Rothamsted Research is conducting a controlled experiment to test 

whether wheat, to repel aphid attack, can work 

in the field

 genetically engineered 
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