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Diamondback moth (Plutella xylostella) 
in Sweden

• Diamondback moth doesn’t overwinter in Sweden

• Populations are introduced by warm, southeasterly winds

• Normally a rare pest, but has become more frequent in recent 
years, especially in horticultural crops

• No registered insecticides in agricultural crops. Horticultural
crops have effective products registered

• Autumn 2023 was initially wet and it was impossible to sow
winter oilseed rape in large areas of mid-Sweden. Instead an 
unusaul large area of spring oilseed crops were sown

• At the end of May we had a large inflight of diamondback moth
to the eastern parts of Sweden
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Situation in 2024 season

• In most fields inflight came inbetween the usual time to control
flea beetles and pollen beetles

• Experience has shown it important to control the first generation 
of diamondback moth, otherwise coming generations easily get 
out of hand

• Two products were given emergency authorisations, Carnadine
(almost in time) and Exirel (too late)

• Would they work? How could we find out? What traits did the 
population carry with them?
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Options to test susceptibility to 
products

• Initiated testing according to IRAC method no.18 for six
products at three different rates

• Would require collection of ~3000 larvaes in L2 or L3 stage –
not feasible

• Instead, initiated an explorative genomic testing of
Diamondback moth

• How could that be used? Useful for future surveillance?
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Project – Genomic testing of
diamondback moth

• List all genes that are known to convey resistance

• Test collected Swedish specimens

• Map data to the most recent genome assembly

• Set it up as a searchable ”database” where it’s possible to add
data in the future

• Project carried out by the Swedish Museum of Natural History
(Nicolas Dussex and Niclas Gyllenstrand). The following five
slides are theirs.
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Bioinformatic analyses

10 Swedish specimens

Data mapped to most recent 

genome assembly

(2023) 

130 published genomes 

(Europe, S. and N. America, 

Asia, Africa)

1. Identified mutations

2. Extracted candidate resistance genes 

and mutations

Frequency estimation of resistance 

mutations 



Population structure and origin of specimens

Population structure (without Sweden) Population structure (with Sweden)

Early introduction

Multiple introductions?



Results

Known resistance mutations identified in Sweden



Results

Database format

Known mutations

Unknown mutations

Low = no change in protein structure

Will not induce resistance

Moderate = change in protein structure

Could induce resistance



• Few (4) candidates for resistance

• Low frequency (for now)

• Candidate mutations in NaV gene not previously 

identified for pesticide (e.g., pyrethroids) resistance 

at high frequency in Sweden

Long-term 

surveillance



What have we learned?

• Genomic testing can be a tool to detect resistance in a 
population

• Will not directly answer how severe the resistance is within the 
population

• Results are achieved faster compared to test with living
samples

• Will not detect metabolic resistance

• Could highlight possible future problematic mutations

• We have to be faster on either method, otherwise we can’t give
advice to growers
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What came out of the inflight?

• Majority of spring oilseed
crops were saved by 
rainshowers

• Average yields of 2,4 ton/ha, 
13% above five-year average
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Thank’s for the attention
E-mail: 
lovisa.eriksson@jordbruksverket.se

Phone: + 46 (0)73 3878423
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