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New plants developed that produce and
release sex pheromones to fight plant pests

November 17 2021

Researcher of the IBMCP in the greenhouses of the UPV. Credit: UPV

A team of researchers from the Universitat Politecnica de Valencia
(UPV) and the Spanish National Research Council (Consejo Superior de
Investigaciones Cientificas, CSIC) has developed genetically modified
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plants that are capable of producing and releasing insect sex pheromones
to deal with pests that affect herbaceous and similar plants, thus reducing
the need for using pesticides. These plants have been developed at
laboratory level, and the team's results have been published in the
journal Biodesign Research.

In their study, the UPV and CSIC researchers worked with Nicotiana
benthamiana as a model plant, which they genetically modified to
encode volatile compounds such as moth pheromones, thus turning it
into a pheromone biofactory.

"The plant-based bioproduction of insect sex pheromones is an
innovative and sustainable strategy for pest control in agriculture. In this
study, we have developed transgenic plants that produce two volatile
compounds present in many lepidopteran sex pheromone mixtures.
These modified plants do not only produce the compounds, they can also
release them into the atmosphere. This means that in the future they
could be used in pest control techniques such as creating sexual
confusion in pest males, or in strategies such as push and pull," explains
Diego Orzaez, a researcher at the Institute of Molecular and Cellular
Biology of Plants (UPV-CSIC).

According to Vicente Navarro, a researcher at the Centre for
Agricultural Chemical Ecology (CEQA) of the UPV's Mediterranean
Agroforestry Institute, sexual confusion occurs when the concentration
of these volatiles in the atmosphere is so high that the male pests have
difficulty finding the females that emit the pheromone that attracts
them. This prevents or delays copulation, and the reproduction of the
species, resulting in a gradual reduction of the population and, therefore,
in greater control of the pest.

"So far, these pheromones have been obtained by chemical synthesis,
and released into the environment by means of biodispensers in order to
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attract or confuse the insects. What we have achieved is for a model
plant to release the pheromone, which is an unquestionably important
step towards crop protection, although it is still too early to transfer these
results to the field," adds Orzaez.

To achieve such a transfer, the researchers point out that, among other
improvements, it is necessary to increase the emission capacity of the
plants. This is why in their study, as a first step they propose to change
the plants to be used: they suggest using tobacco or even aromatic plants,
which produce many volatiles on their own.

Along with the IBMCP and CEQA teams, researchers from the
Slovenian National Institute of Biology (Ljubljana) and the Spanish
company Ecologia y Proteccion Agricola (EPA) have also participated in
this study.

More information: Rubén Mateos-Fernandez et al, Production of
Volatile Moth Sex Pheromones in Transgenic Nicotiana benthamiana
Plants, BioDesign Research (2021). DOI: 10.34133/2021/9891082
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