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Resistance monitoring Norway: Diamondback moth

Collection sites

2016 and    2019



Resistance monitoring: Diamondback moth 2016 and 2019

Year Strain Insecticide Active ingredient % mortality

100% 
Rec.dose
(25.0 mg AI/L)

50% 
Rec.dose
(12.5 mg AI/L)

25% 
Rec.dose
(6.25 mg AI/L)

Control 

2016 Sus. Reference Karate 5SC λ-cyhalothrin 100 100 - 0

Østfold Karate 5SC λ-cyhalothrin 23 18 - 13

Nord-Trøndelag Karate 5SC λ-cyhalothrin 10 8 - 8

2019 Sus. Reference Karate 5SC λ-cyhalothrin - - 100 7

Jæren Karate 5SC λ-cyhalothrin 55 65 35 0

Kråkstad Karate 5SC λ-cyhalothrin 68 45 25 8

Lier Karate 5SC λ-cyhalothrin 86 85 60 3

IRAC Method no. 018: Leaf dip bioassay (larvae collected from white cabbae and broccoli in June-July

All strains were susceptible to Steward (31,9, 63,8 og 127,5 mg indoksakarb/L) 
and Conserve (30, 60 and 120 mg spinosad/L)
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Resistance monitoring Norway: Pollen beetles



* Control mortality >20%

Population 

Date 

collected

(2020)

Crop

Insecticides used 

before collection

(2020)

Resistance level

λ-cyhalothrin 

(75 ng/cm2)

τ -Fluvalinate 

(480 ng /cm2)

Avaunt

(indoxocarb

255 ng/ cm2)

AK7-Ås-2020 June 16th WOSR HS S* S

VF9-Andebu-2020 June 29th SOSR June 2nd Karate; Juni 13th

Steward 
- S* S*

VF1/8-Stokke-2020 May 5th WOSR MR - S*

VF11-Svarstad-2020 June 29th SOSR June 2nd Karate; June 13th

Biscaya; June 18th Karate
HS* S S

VF10-Undrumsdal-

2020 

May 5th WOSR HS* -

ØF1-Grålum-2020 June 4th WOSR S MR S
Test method IRAC no. 011 IRAC no. 011 IRAC no. 027

Test vials from NIBIO ADAMA FMC

Expected mortality 100 % 100 % > 90 %

Pollen beetles susceptibility in Norway 2020
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MoA sub group Active ingredient Approved until
1A Carbamates Pirimicarb 30.04.2022
3A Pyrethroids, pyrethrins α-cypermetrin 31.01.2022WD 

Deltametrin 31.10.2021
λ-cyhalothrin 31.12.2021
τ-fluvalinate 31.12.2022
Pyrethrin + rapeseed oil 31.08.2022

4A Neonicotinoids Acetamiprid 28.02.2034
Imidacloprid 01.06.2022 WD

5 Spinosyns Spinosad 30.04.2022
6 Avermectins,  milbemycins Abamectin 30.04.2022

Milbemectin 31.07.2021
7C Pyriproxyfen Pyriproxyfen 30.06.2021 WD

20D Bifenazate Bifenazate 31.07.2021
21A METI (I) insecticides and acaricides Fenpyroximate 30.04.2022
22A Oxadiazines Indoxacarb 31.10.2022
23 Tetronic and tetramic acid 

derivatives
Spirodiclofen 31.07.2021
Spirotretramat 30.04.2025

28 Diamides Cyantraniliprole 14.09.2027
29 Flonicamid Flonicamid 31.12.2024

UNF Fungal agents ….. Paecilomyces
fumosoroseus

31.12.2031

UNE Botanical extract Garlic extract (not on market) 31.08.2021*
Terpenoid blend 10.08.2026

Oils Paraffin oil 31.12.2021
UN Inorganic compunds Sulphur 31.12.2021

Insecticides and 
acaricides
approved in 
Norway 

(April 2021, professional use)

Many off-lable and minor use
approval in addition to 
ordinary approval. 

Greenhouse only



Norway: Active substances – Oilseed rape 2021

MoA-
group

Active ingredient
Approved

until
Treatments/ 

year
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3A Alpha-Cypermethrin 31.01.2022WD 2 X

Deltamethrin 31.10.2021 1 X X X

Lambda-cyhalothrin 31.12.2021 1-2 X X X

Tau-fluvalinate 31.12.2022 1-2 X X X

4A Acetamiprid (NEW) 28.02.2034 1 X

22A Indoxacarb 31.10.2022 1 X

* Pest also in other crops. AW=Approval withdrawn



Growth stage Pest MoA-group Active ingredient

1-3 leaves unfolded (BBCH 11-13) Oscinella frit, 
Phorbia fumigata

Pyrethroids (3A) deltamethrin, λ-cyhalothrin, 
α-cypermethrinWD

Phyllotreta vittula

3-4 leaves unfolded - tip of inflorescence emerged 
from sheath (BBCH 13-51)

Rhopalosiphum padi Pyrethroids (3A) τ-fluvalinate, deltamethrin, λ-
cyhalothrin, α-cypermethrinWD

Flonikamid (29) flonikamid

First node at least 1 cm above tillering node - flag
leaf fully unrolled (BBCH 31-39)

Chromatomyia fuscula, 
Oulema melanopus

Pyrethroids (3A) deltamethrin, λ-cyhalothrin, 
α-cypermethrinWD

Haplodiplosis marginata Pyrethroids (3A) τ-fluvalinate

Flag leaf sheath visibly swollen - first awns visible
(BBCH 44-49)

Thrips Pyrethroids (3A) τ-fluvalinate, deltamethrin, λ-
cyhalothrin, α-cypermethrinWD

Tip of inflorescence emerged from sheath - half 
of inflorescence emerged (BBCH 51-55)

Contarinia tritici Pyrethroids (3A) τ-fluvalinate

30% of inflorescence emerged - inflorescence
fully emerged (BBCH 53-59)

Sitodiplosis mosellana Pyrethroids (3A) τ-fluvalinate

Tip of inflorescence emerged from sheath -
medium milk (BBCH 51-75)

Sitobion avenae Pyrethroids (3A) τ-fluvalinate, deltamethrin, λ-
cyhalothrin, α-cypermethrinWD

Flonikamid (29) flonikamid

Norway: Active substances – Spring sown cereals 2021



Treatment
time

Pest MoA Active ingredient Resistance

Before flowering Anthonomus rubi Pyrethroids (3A) deltamethrin, λ-cyhalothrin, 
α-cypermethrinWD

kdr on 2 of 10 sites (2004). Current
situation unknown

Tetranychus urticae Tetronic and 
tetramic acid 
derivatives (23)

spirodiclofen Reduced susceptibility in 5 of 5 sites
(2016-2018)

spirotetramat Not investigated

Bifenazate (20D) bifenazate Reduced susceptibility on 3 of 5 sites
(2016-2018)

Flowering and 
fruit
development

Tetranychus urticae Predation predatory mites Mitigate resistance, kill resistant mites

Bifenazate (20D) Bifenazate Reduced susceptibility on 3 of 5 sites
(2016-2018)

After harvest Tetranychus urticae
(Phytonemus pallidus)

Tetronic and 
tetramic acid 
derivatives (23)

spirodiclofen Reduced susceptibility on 5 of 5 sites
(2016-2018)

spirotetramat Not investigated

Tetranychus urticae, 
Phytonemus pallidus

Avermectins, 
milbemycins (6)

abamectin T. urticae: Susceptible on 4 of 4 sites
investigated in 2016-2018

Milbemectin Not investigated

Norway: Active substances – Field grown Strawberry 2021



https://resistance.eppo.int/
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