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Applying pheromones to nematodes turns them into the ultimate
natural pesticide, drastically increasing destruction of insects.
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Introduction

Do roundworms make you squeamish? If so, it’s understandable. They have no eyes, they
wriggle unnervingly, and many of the best known species are parasites. There is good reason,
though, to check this attitude toward the squirmy creatures.

The Strategy

A few nematode species have evolved to target insects (weevils, borers, beetles, and moths, just
to name a few) that humans deem “pests” because they destroy our crops. Farmers have begun
employing them as a natural pesticide—a more environmentally-friendly alternative to chemicals.
Studies have now shown that pheromones called ascarosides play a key role in triggering the
critical dispersal phase of their life cycles, when young nematodes known as “infective juveniles”
(IJs) will search through soil until encountering an insect they can infect.

When scientists applied ascarosides to 1Js, more of the young nematodes began moving toward
their target host, more successfully invaded the host, and more successfully killed the host.

Once inside, the IJs release bacteria that kill the host. They then feed on the body as they grow
into adults and reproduce—sometimes for multiple generations. Finally, when every edible shred
of the host has been consumed, a combination of chemical and environmental cues brings on the
dispersal phase, releasing IJs into the soil to search for a new host and begin the cycle anew.
When scientists applied ascarosides to 1Js, more of the young nematodes began moving toward
their target host, more successfully invaded the host, and more successfully killed the host.

The Potential

Scientists suggest that nematodes could be exposed to these pheromones before being applied to
crops for up to 78% more pest-killing efficacy. The company Pheronym is already producing
nematode pheromones for commercial use, helping to pave the way toward a more eco-friendly
agriculture system.
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We found that pheromone extracts induced higher numbers of Steinernema carpocapsaeand
Steinernema feltiaelJs to move towards T. molitorlarvae in the bottom of the column compared to
IJs treated with infected cadaver macerate and water, positive and negative controls, respectively.
Furthermore, the number of S. carpocapsaelJs that invaded T. molitorlarvae was higher for the
pheromone extract treatment than the controls. S. feltiaelJs that were pretreated with pheromone
extracts and macerate (positive control) infected T. molitorat the same rate but invasion was
superior to 1Js that were treated with water. Consistent with the soil column tests, both S.
carpocapsaeand S. feltiaelJs treated with pheromone extracts performed better in killing larvae of
two economically important insect larvae, pecan weevil, Curculio caryae, and black soldier fly,
Hermetia illucens, in greenhouse tests compared to I1Js treated with water. We demonstrated
pheromone-mediated behavioral manipulation of a biological control agent to enhance pest
control potential. Conceivably, nematodes can be exposed to efficacy-enhancing pheromones
prior to field application.
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