Published on ScienceNordic (http://sciencenordic.com)
Home > Printer-friendly PDF > Printer-friendly PDF

Scientists are "teaching" plants to use insects as a
natural defence
Agriculture & Fisheries[1]
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Rebreeding crops to attract and reward certain insects will boost their natural defences and cut the use of
pesticides, suggest scientists.
According to EU directives, farmers need to reduce their use of pesticides and switch to more integrative
methods of pest management. But how will they achieve this?
Agricultural researchers writing in the open-access scientific journal Trends in Plant Science [6] have some
answers.
“Our domesticated crops have lost their natural defences against common pests, but we think it’s possible to
restore these traits by rebreeding,” says lead-author Associate Professor Johan Stenberg, from the
Department of Plant Protection Biology, at the Swedish University of Agricultural Sciences.
We should reintroduce two types of defence

Two key defence traits have been lost in crops over the years: the ability to both attract and reward their
bodyguards, says Stenberg.
“Crops used to be able to emit volatile organic compounds or ‘perfumes’, that attracted the pests’ natural
enemies--like sending out an SOS signal to their ‘bodyguards’. But they also rewarded these bodyguards by,
for example, producing extrafloral nectar for them to consume,” he says.
These two traits form the key natural defences and allow plants to protect themselves indirectly from pests
by both attracting and rewarding the pests’ natural enemies, says Stenberg.
“The two traits need to work together. Without the reward, predators quickly learn that it’s a false alarm and
stop responding to these scents,” he says.
Stenberg and his colleagues have trawled the literature to find out which crops would be suitable contenders
for rebreeding programs.
He suggests that breeding to restore the natural defences could work well with crops that have wild relatives
and that retain these indirect defence mechanisms.
“Examples where these genetic resources remains in the wild include legumes, peaches, cotton, maize, salix,
and many others,” he says.
Cross-breeding with wild relatives

As long as the crops still have a wild relative, there is a chance that plant breeders can reintroduce these lost

traits.
But Stenberg emphasises that it may be difficult to select the correct genes needed to restore them.
“One problem is that these two traits are complex and controlled by several genes. So it’s possible to
achieve, but it’s quite a complex process. Modern genomic techniques could be the best option,” he says.
New resistant breeds are currently underdevelopment but it will be some years before they hit the market.
What are the options for Organic Farmers?

Organic farmers can also benefit from a modified version of these natural defences, by intercropping with
plants that retain these defence features.
“One technique known as push-pull, could be an option for organic farmers. It can be implemented right
away and is compatible with the principles of organic farming,” says Stenberg.
In push-pull, farmers plant specific plants within the plantation that are repellent to pest insects and ‘push’
them away, and other plants around the plantation that attracts pest insects, pulling them away from the crop.
“In fact, this is already being done to a certain extent, but could be expanded,” he says.
Per Kølster, chairman of The Danish Organic Farmers Association, agrees.
“Some farmers may be using these techniques already in small plantations, but I don’t know that it is
working very efficiently,” he says.
“But in orchards this principle is already very important as an effective means to prevent pests for crops like
apples and berries,” he says.
Kølster says that an integrated approach is necessary, using both natural plant deterrents and physical
barriers, such as netting, to keep larger pests at bay.
Scientists recommend rebreeding modern domesticated crops with wild relatives to restore their key
defences against pests. This includes the ability to attract and reward other insects that are the natural
enemies of these pests, so-called plant ?bodyguards? (Photo: <a href=
http://www.shutterstock.com/da/pic-157570751/stock-photo-ripe-corn.html
target=?blank_?>Shutterstock</a>). [7]
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