GM versions of fall armyworm can effectively control the insect pest, study confirms

enetically modified insects offer a sustainable solution for controlling fall armyworm, a
G devastating agricultural pest that has already developed resistance to both insecticides and Bt
crops, a new study finds.

The peer-reviewed research, published in BMC Biotechnology Journal, found that Oxitec Ltd.’s Friendly
technology can effectively reduce populations of fall armyworm, offering hope for long-term protection
against the pest.

“Our results provide promise for a new and valuable addition to future integrated pest management
programs for fall armyworm, and for other pests in which insecticide resistance has become a significant
challenge for farmers,” the authors wrote. “Preservation of, and reducing over-reliance on, existing tools
whilst minimizing their ecological impact will improve food security, farmers’ livelihoods, and
environmental sustainability.”

The proprietary Friendly technology works by genetically modifying (GM) insects to introduce a gene that
prevents offspring of the pests from surviving into adulthood. The modified male fall armyworms are
released into areas of infestation where they mate with wild females, reducing the number of female
offspring in the next generation and thereby dramatically reducing the population. The introduced gene is
self-limiting.

One major benefit of the approach is that it targets the problem pests, sparing beneficial insects and
avoiding the off-target effects on the wider ecology often seen with the application of insecticides. It also
addresses the problem of pests developing resistance to the insecticides meant to control them.
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“The development of a strain of fall armyworm engineered to show conditional, female-specific mortality
offers a new pest management option and resistance management strategy where fall armyworm
threatens the effectiveness of insecticides and Bt crops,” the authors concluded.

Oxitec has successfully used its Friendly self-limiting insect technology with mosquitoes to control dengue,
Zika and other diseases in Brazil and is currently conducting field trials in the United States. Brazilian
regulators also approved commercial use of the Friendly fall armyworm, finding it safe for people, animals
and the environment.

Though native to the Americas, the fall armyworm has spread across the globe, destroying crops in Asia,
Australia and now Africa. Adult moths lay their eggs on the crops and when the caterpillars hatch and start
feeding, they are extremely destructive, causing billions of dollars in annual crop damage and losses.
They are particularly attracted to corn (maize), rice and sorghum, but will feed on other crops and plants.



The researchers found that GM fall armyworm moths strongly compete with wild-type males for mates,
which is key to the technology’s success in the field. They also confirmed the self-limiting nature of the
transgene in laboratory populations. “The gene is self-limiting, declining to extinction within a few [four to
seven] generations,” the authors wrote. “In future applications on crops, the OX5382G trait is therefore not
expected to persist in fall armyworm populations after releases stop.”

ypical adult male fall armyworm, Spodoptera frugiperda (J.E. Smith). Credit: Lyle J. Buss/University of
Florida.

Additionally, the researchers modelled the effect of releasing male-selecting, self- limiting adult moths into
target fall armyworm populations. Their modelling shows that development of fall armyworm resistant to Bt
corn is significantly delayed, leading to sustained fall armyworm management over a much longer period.

“Our simulations showed that without the release of OX5382G males, genetic resistance to insecticidal
proteins increases rapidly due to natural selection,” the authors wrote. “The presence of insecticidal
proteins in biotech crops suppresses fall armyworm populations initially, but as the resistance allele
frequency increases, population size rebounds and returns to carrying capacity. To mitigate this threat,
our simulations show that releases of OX5382G moths, even in relatively small numbers, have the
potential to delay the accumulation of resistance alleles in a fall armyworm population, and suppress the
size of that population. These findings are consistent with those of previous modelling studies and



empirical studies with another lepidopteran.”

Oxitec officials heralded the results of the independent research. “These results demonstrate the immense
promise of Oxitec’s fall armyworm to transform the effectiveness and sustainability of critical food crop
production, in Brazil and across the world,” a company press release stated.

“Our Friendly fall armyworm is being prepared to transform the sustainability of corn production in Brazil
and other countries, and to support food security for the long-term,” said Oxitec CEO Grey Frandsen in

the release. “Having spent significant time across Brazil's agricultural regions, I've seen first-hand the
threat posed by fall armyworm on Brazilian farms. We now have a solution with the potential to protect
existing tools and deliver truly long-term and environmentally friendly protection of corn against this threat.”
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