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The evolutionary history of fall armyworm invasion

Spodoptera frugiperda (fall armyworm) is a polyphagous pest with more than 350
host plants. It is native to the tropical and subtropical regions of the Americas, but its
geographical distribution has changed considerably in the last years. Since the first
report of Spodoptera frugiperda in West Africa in 2016, the pest has been officially
reported from many countries in sub-Saharan Africa, the Middle East,
South and East Asia and Oceania.

One of the objectives of the FAW-Spedcom project (2019/07-2021/12)
was to increase knowledge on Spodoptera frugiperda and in
particular to study the genomic signatures of populations
established in different areas in order to understand the genetic
basis of their ecological adaptation.

Seventy-eight specimens collected from various locations in Africa and

Asia (the invasive populations) were compared to ninety-nine specimens
from native American populations. Preliminary analyses conducted by
researchers from the French research unit ‘Diversity, Genomes and
Insects-Microorganisms Interactions’ of the National Research Institute for
Agriculture, Food and Environment and from the University of Montpellier
suggest that S. frugiperda was introduced into Africa long before 2016.
The scientists concluded that following its introduction, S. frugiperda
experienced a lag period before it started spreading and become invasive.
The analysis of mutations in the new populations (selective sweep
analysis) revealed that S. frugiperda adapted to host plants (maize) in the
invaded areas. The vast majority of S. frugiperda populations in the
invaded areas were found in maize fields, while native S. frugiperda are
also commonly found in other crops, including cotton, sorghum, soybean,
and alfalfa. Invasive populations may have developed a preference for
maize as a result of host-plant adaptation.
Given the extraordinary ability of S. frugiperda to invade and establish in
new areas, containment is usually the only option against the pest.
Insecticide resistance has already been observed in Brazil, China,
Colombia, Mexico, Puerto Rico and the United States.
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Insecticide resistance has been reported in nearly all Chinese provinces, and the
insecticide dose applied in these provinces is substantially higher than the average in
other countries of the world. As a result, the French research team investigated
whether pesticide resistance mutations were transferred from native to invading
populations via gene flow. The analysis of the genome of the 177 specimens showed
that invasive populations have target-site resistance mutations at the acetyl
cholinesterase gene by gene flow. These mutations are more common in invasive
than in native populations. Interestingly, invasive populations also contain a higher
number of gene copies of the cytochrome P450 gene families, which play a key role
in insecticide detoxifications. The results of the study were published in the journal
Insects.
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