
 

Researchers discover a potential window for
managing insects without chemicals
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A cabbage white butterfly (Pieris rapae) female. Credit: SFU

The world's insects are headed down the path of extinction with more
than 40 percent of insect species in decline according to the first global
scientific review, published in early 2019. Intensive agriculture is the
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main driver, particularly the heavy use of pesticides.

Now, however, SFU biological sciences researchers Adam Blake and
Gerhard Gries have made a key discovery that could help to reverse this
decline. In a new study, published earlier this month in the Proceedings
of the Royal Society B, they reveal how insects use polarized light to
differentiate which plants to eat or lay eggs on—by looking at how light
reflects from their leaves.

Their discovery holds major promise for developing chemical-free pest-
management systems. According to the Environmental Protection
Agency, two widely used pesticides, malathion and chlorpyrifos, cause
harm to many of the mammals, birds, fish, reptiles and plants on the
endangered species list.

"To effectively manage insect crop pests, we have to understand how
they see the world and what drives their attraction to certain plants," says
Blake, a Ph.D. candidate. "With a better understanding, we may be able
to make crop plants less attractive to pests and reduce the need for
pesticides."

He says they found that butterflies from a species known as the cabbage
white butterfly are attracted to images that show the same degree of
linear polarization as the actual cabbage plants. Their findings suggest
polarization may be more important than the brightness, colour or shape
of plants when insects are selecting plants to eat or lay eggs on.
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A cabbage white butterfly (Pieris rapae) female peeks around a leaf of her
cabbage host plant. Credit: SFU

"The work has demonstrated that polarization from leaves is an
important cue for insects to recognize plants," says Gries, SFU biological
sciences professor and NSERC Industrial Research Chair in Multimodal
Animal Communication Ecology.

"Future work could look at plant breeding or crop applications that
change the polarization signature of crop plants, thereby rendering them
less obvious to foraging insects."

Fast Facts

According to the U.S. Fish and Wildlife Service, pesticides kill
approximately 67 million birds each year, with more than 600
million exposed.
According to the Environmental Protection Agency, malathion
and chlorpyrifos, two widely used pesticides, cause harm to many
of the mammals, birds, fish, reptiles and plants on the 
endangered species list.
According to the first global scientific review, the world's insects
are headed down the path of extinction. Intensive agriculture is
the main driver of the declines, particularly the heavy use of
pesticides.
According to the first global scientific review, Worldwide
decline of the entomofauna: A review of its drivers, more than
40 percent of insect species are declining and a third are
endangered. The total mass of insects is falling by a 2.5 percent a
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year, suggesting they could vanish within a century.
According to the Journal of Experimental Biology, a great variety
of invertebrate animals including cephalopods, crustaceans and
numerous insects, are sensitive to polarized light.

  More information: Adam J. Blake et al, Polarization of foliar
reflectance: novel host plant cue for insect herbivores, Proceedings of the
Royal Society B: Biological Sciences (2019). DOI:
10.1098/rspb.2019.2198
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