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Cabbage stem flea beetle (CSFB),
major pest in Severe economic damage from reduced
oilseed rape crops yields or total crop failure



Project aim and context

« European Union banned the use of neonicotinoid insecticides >>
control of CSFB in oilseed rape relies on pyrethroid insecticides

« CSFB are largely resistant to pyrethroids, which are also harmful to
non-target organisms >> identify alternatives to conventional
insecticides
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IRAC resistance experiment
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Percentage of dead cabbage stem flea beetle (CSFB) (Psylliodes chrysocephala) one day after
treatment with lambda-cyhalothrin (pyrethroid) and acetone control.
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Eggs laid in soil
from September

Cabbage stem flea beetle life cycle against oilseed rape growth
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Control

Chemical control: s
conventional
products e.g.

pyrethroids

Biopesticides: EPN, EPF, botanicals, fatty acids

Decision support: monitoring of larval numbers in plants
and shot holing damage on leaves

— Detection

Agronomic practices: trap/companion/cover crops; resistant plant
varieties; conservation biological control with parasitoids and — Prevention
predators; modified sowing date; stubble management

Integrated Pest Management pyramid for oilseed rape



\MAFCP

The Agrifood
Gh:l'HI-I Partnership

Laboratory experiments




7 AFCP

. o "::... The Agrifood
Azadirachtin =
Strata tt=Azatin 0.5ml/l -— tri=Azatin 1.4ml/l - - - tt=Azatin 1ml/l tt=VWater (control)
100 - e
I
e .
I
2 |
2 .95+ |
O 1
o bem e -
S :
©
= I
Z 0.90 1 I
=3 .
w
0.8
0 2 4 6 8
Days

Survival curve of cabbage stem flea beetle (CSFB) (Psylliodes chrysocephala) after
application of different rates of azadirachtin and water (control).
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Entomopathogenic bacteria

Strata — tt=CEUA40770--WG - — ti=CEU-40780--'WG - - - ti=INBS32 - — tri=\Water (contrc

1.0 1 | oo
[ T i ——

£0.9- oI
o e T TR
3 S |
008 | |
o |
g |
-
.E D-?_ ]
=
) \

0.6 1 '

0 3 6 9 12
Days

Survival curve of cabbage stem flea beetle (CSFB) (Psylliodes chrysocephala) after
application of different strains of Bacillus thuringiensis sbsp. tenebrionis and water (control).



Entomopathogenic fungus
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Percentage of dead cabbage stem flea beetle (CSFB) (Psylliodes
chrysocephala) after 14 days of contact with entomopathogenic fungi
Beauveria bassiana strain GHA and water (control).




Mean % of dead CSFB
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Percentage of dead cabbage stem flea beetle (CSFB) (Psylliodes chrysocephala) after
4 days of contact with fatty acid products FLIPPER (4a), Neudosan (4b).



Fatty acids — effect on insect cuticle
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Cabbage stem flea beetle (Psylliodes chrysocephala) elytra cuticle observed through a
scanning electron microscope, (x2000) after treatment with (a) fatty acids and (b) water.
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Fatty acids + Silwet adjuvants
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Adjuvants alone

Spread of various concentrations of adjuvants Silwet L-77 and Silwet STIK-2 alone
(a) and when combined with fatty acids products FLIPPER (b) or Neudosan (c).
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Fatty acids + Silwet adjuvants
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Drying time of various concentrations of adjuvants Silwet L-77 and Silwet STIK-2 alone (a) and
when combined with fatty acids products FLIPPER (b) or Neudosan (c).
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Entomopathogenic nematodes =

MM ean percentage of dead CSFB + SE
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Mean percentage of dead CSFB after two, four, six and eight days of contact with four different species of
entomopathogenic nematodes at three different concentrations or water (control).



Entomopathogenic nematodes

Mean percentage of dead CSFB £ SE
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different species of entomopathogenic nematodes at three different
concentrations or water (control).




Entomopathogenic nematodes + adjuvants
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Concentration of xanthan gum (%)

Percentage of living Steinernema feltiae after exposure to various
concentrations of glycerin, flame retardant and xanthan gum.



Percentage of living H. bacteriophora

Entomopathogenic nematodes + adjuvants
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Concentration of flame retardant (%)

Percentage of living Heterorhabditis bacteriophora after exposure to
various concentrations of glycerin, flame retardant and xanthan gum.
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Field experiment

Treatment (T) code & Product Name

T1: FLIiPPER™
T2: CEU-40640-I-SL
T3: Hallmark with Zeon technology
T4: Botanigard® WP
T5: Azatin®
T6: Botanigard WP + Azatin

T7: FLiPPER + Hallmark Zeon
T8: Water
T9: Hallmark with Zeon technology
T10: Untreated
TA: Nemasys
TB: Nemasys H

Active ingredient
Fatty acids C7-C20
Confidential
Lambda-cyhalothrin (pyrethroid)
Beauveria bassiana strain GHA (entomopathogenic fungus), 4.4 x 10'%spores/g
217g/l azadirachtin

Beauveria bassiana strain GHA, 4.4 x 10'° spores/g + 217g/| azadirachtin

Fatty acids C7-C20 + Lambda-cyhalothrin (pyrethroid)
N/A
Lambda-cyhalothrin (pyrethroid)
N/A
Steinernema feltiae (entomopathogenic nematode)

Heterorhabditis bacteriophora (entomopathogenic nematode)
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Rates tested
1.6L/100L
2L/100L
0.05L/ha
62.5g/100L
0.46L/100L
62.5g/100L + 0.46L/100L

1.6L/100L + 0.05L/ha
300L/ha
0.05L/ha
N/A
125,000, 250,000, 500,000 and 1,000,000 1J/m?
125,000, 250,000, 500,000 and 1,000,000 1J/m?
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Treatment

Percentage of oilseed rape leaf damage on the 19t October (last of four assessment dates) (T1: FLIPPER; T2: CEU-40640-1-SL; T3:
Hallmark with Zeon Technology applied three times; T4: Botanigard WP; T5: Azatin; T6: Botanigard WP + Azatin; T7: FLIPPER + Hallmark
with Zeon Technology; T8: Water; T9: Hallmark with Zeon Technology applied once; T10: Untreated).
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Field trial — leaf damage N
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Percentage of leaf damage based on entomopathogenic nematode species applied and
assessment dates (6™ October, 12" October and 19" October); TA: Nemasys
(Steinernema feltiae); TB: Nemasys H (Heterorhabditis bacteriophora)).



Sentiment analysis of the farming press about CSFB :é;ﬁ»&gf

management before and after the neonicotinoid seed |
treatments ban

F w LATEST KNOW HOW MARKETS DISCOVER WEATHER

-_—

PESTMANAGEMENT « OILSEEDRAPE + CROF MANAGEMENT

New advice from trials on combating flea beetle in OSR

‘NexisUni  menu

Choosing the right sowing date, growing companion crops and applying digestate to seed-beds are all showing promise
in AHDB-funded trials aimed at combating cabbage stem flea beetle in oilseed rape.
Startpagina / Advanced Search
Advanced Search

PESTMANAGEMENT .+ OILSEEDRAPE + ESTABLISHMENT
Flea beetle devastation sees OSR grower consider ploughing

significant crop damage caused by cabbage stem flea beetle has prompted Robert Law to seriously rethink how he will

All News Company and Financial Legal
establish affected crops this year at his 1,500ha Thrift Farm near...
Searching All
OILSEEDRAPE « WEED MANAGEMENT « PEST MANAGEMENT Deﬁnitions& Help
Advice on protecting OSR against flea beetle attacks
Companion cropping and stimulant sprays could help protect oilseed rape against pest attacks in the absence of Enter your search term AllFields ~ Term connectors
banned d de seed d Planting a sacrificial companion crop of mustard at...
~ Proximity connectors

AND ~ Enter your search term AllFields ~ Search fields
PESTMANAGEMENT + OILSEEDRAPE « CROP MANAGEMENT
New advice on volunteers for tackling flea beetle in OSR

More Help

Early results suggest that cultivating oilseed rape stubbles immediately after harvest may reduce the adult cabbage
stem flea beetle pop ignif . Thisis 1o the latest findings from the... Date Range

All available dates e

PESTMANAGEMENT + OILSEEDRAPE + ARABLE
Farmers and researchers test ways to tackle flea beetle Srnirea
Farmers and researchers are busy testing new ways to tackle cabbage stem flea beetle larvae in rapeseed this winter, as

the pest threatens the crop's viability on some farms. Flea.
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Year of publication

MNumber of articles

Number of Farmers Weekly and Farmers Guardian articles used published each year between the 15t of April 2010 and the 315t of
December 2022 and containing the words: ‘Oilseed rape’ AND ‘flea beetle’ AND ‘control’ OR ‘pressure’ OR ‘damage’ OR ‘pest’ OR
‘insecticide’ OR ‘losses’ OR ‘lost’ OR ‘attacks’ OR ‘neonicotinoid’.
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IPM methods word usage over the years, between the 15t of April 2010 and the 315t of December 2022.
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Word

=& Diopesticides
-&: parasitoids
& predators



Sentiment word usage
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Sentiment score of articles

0.100 1
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Sentiment score

2011 2012 2013 204 2015 2016 2047 2018 2019 2020 2021 2022

Sentiment score of articles, shown per year of publication (positive sentiment
when y > 0, negative sentiment when y < 0).
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Summary

This study is the first to investigate the efficacy of a variety of biopesticides to control CSFB under laboratory
conditions and field conditions.

Entomopathogenic fungi, nematodes and fatty acids could potentially be used to control CSFB as part of an
Integrated Pest Management (IPM) programme based on laboratory results.

Only the physically acting product FLiPPER, when combined with Hallmark significantly reduced CSFB adult
leaf damage compared to the water treatment and untreated plots. Larval density did not vary significantly
among the treatments tested.

Sentiment analysis showed an increased interest in topics related to oilseed rape and cabbage stem flea
beetle control after the initial moratorium of neonicotinoids in 2013, and an increased use of terms related to
cultural control methods, while the use of terms related to conventional control methods decreased. The
words parasitoids, biopesticides and predators however have not seen their use increase over the years.
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What next?

The biopesticides tested in this study require further testing to optimise formulation,
application methods and to assess impact on non-target organismes.

Further research to evaluate the efficacy of EPN and adjuvants under field conditions is
necessary.

The field experiment did not yield concluding results, but assessment methods could be
improved, as the timing of treatment application and the formulation of these
biopesticides, particularly those based on entomopathogens, may be important.

Future work is necessary to improve the sentiment analysis methods and confirm this
study’s findings.
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Thank you for your attention

| would like to also thank:
- my sponsors: AHDB, Certis, AFCP
- my supervisors: Tom Pope, Heather Campbell (Harper Adams University)

- my collaborators: Dave Chandler, Gill Prince (University of Warwick)
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