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Cabbage Stem Flea Beetle (CSFB) Psylliodes chrysocephala 
‘’Two pests for the price of one’’

                       
                     

Adult feeding threatens crop establishment Larval feeding weakens plant, 
damages growing point,                                     
increases susceptibility to disease 



2014 c.5 % crop lost nationally; (70%) in East / South-East2013

• Pyrethroid resistance  confirmed in Germany                             

Zimmer et al., 2014 PBP 108:1-7

• Pyrethroid resistance in UK
Steve Foster et al  - AHDB Project 214–0019

Cabbage Stem Flea Beetle (CSFB) Psylliodes chrysocephala 
Huge damage potential of adult feeding!



Cabbage Stem Flea Beetle (CSFB) Psylliodes chrysocephala 
Huge damage potential of adult feeding!

Willis et al (2020) Crop 
Protection 138: 105316

Pyrethroid resistance in CSFB
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Directives
Biofuels policy (2003/03/EC)

Energy Taxation(2003/96/EC)

Directives
Renewable Energy (2009/28/EC)

Fuel Quality (2009/30/EC)
Sustainable Use of Pesticides package

Regulation
Neonicotinoid ban 

(2013/485)

                       
                     

46%

Control failure of CSFB (& contradictory EU policies)                                            
responsible for fast decline in OSR cropping

@BeetlePatry



Integrated Pest Management Strategies for CSFB

• IPM is an environmentally sensitive approach to pest management that relies on a 
combination practices (including the judicious use of pesticides) using information on the 
life cycles of pests and their interaction with the environment

• 4 usual steps in IPM programmes:
1. Set action threshold
2. Monitor pest density & Risk assessment
3. Prevention – cultural methods e.g. crop rotation, use of pest-resistant cultivars, habitat 

diversification (e.g. companion planting); semiochemicals (e.g. pheromone repellents)
4. Control – population reduction via: mechanical methods (e.g. mass trapping), inundative

biological control, conservation biocontrol & bio/botanical insecticides                                           
or synthetic pesticides as a last resort
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Life cycle 

• CSFB is univoltine (1 generation/year)



1. Action thresholds

• Testing OSR response to leaf area injury and infestation with CSFB: 

• Year 1 examined simulated leaf area injury at various levels (0, 25%, 50%, 90%)

• Year 2 combined simulated leaf area injury (0, 25%, 90%)                                                                   
with controlled larval infection (0, 1, 5 or 25 / plant)

Coston et al (in prep)
50 adults/ 
yellow water 
trap

av. 96 adults/ 
yellow water 
trap

Available!

Thresholds based on responses to 
insecticides – not physiological



1. Action thresholds

Coston et al (in prep)
• High leaf area injury (90% removal) did not impact the 

productivity of OSR    

more research needed to understand crop loss in field

• Negative yield responses seen when 25 CSFB larvae (but not <5) 
were introduced: 

- Plants were shorter, produced less flowers & pods                  
with lower oil content than other treatments

Larval threshold might be too low (?)… but between 5-25 
larvae are damaging!  

Importance of developing strategies for both adults & larvae



2. Monitoring - adults

• Assess % feeding damage to leaves  from 25 plants in 
transect into crop

Available!



2. Monitoring - larvae

Requires identification skills

• Count larvae in plant petioles and stems (from at least 25 
plants /field)  threshold = average 5/plant

Available!



2. Monitoring - larvae

Requires identification skills

• Count larvae in plant petioles and stems (from at least 25 
plants /field)  threshold = average 5/plant

• Run yellow water traps weekly from sowing to end October 

Available!



2. Monitoring

• Testing responses in the field



2. Monitoring

Potential of optical sensors for real-time monitoring of pest and beneficial 
insects



2. Monitoring

Potential of optical sensors for real-time monitoring of pest and beneficial 
insects

Create database library of traces for known species  & machine learning for identification algorithms

80-95% accuracy

Kirkeby, Rhydmer, Cook et al., (2021) Scientific Reports 11(1): 1555  



2. Monitoring

Potential of optical sensors for real-time monitoring of pest and beneficial 
insects
• Activity and abundance of insects detected by sensor and assigned to CSFB correlates with trap catches in the field

Cook et al in prep



2. Monitoring

Potential of optical sensors for real-time monitoring of pest and beneficial 
insects

Cook et al in prep



                       
                     

46%
• CSFB infestation greater in new 

crops sown next to fields with OSR 
as previous crop Williams and Carden 
(1961); Alves et al. (2015)

• Longer rotations tend to result in 
increased OSR yield (Zheng et al. 2020), 

• Best preceding crop: 
winter barley, Durham wheat,                                        

lentils 

Rothamsted Large Scale Rotation Experiment  
Photocredit Andrew Riche

Current work: Rothamsted LSRE 

3. Prevention - Rotation



3. Prevention – Pest resistant cultivars

CSFB resistant cultivars – none available!
Variation in feeding responses observed in studies at RRes                                       

sucrose and metabolites on feeding

Breeding for Resistance to cabbage stem flea beetle 
BR2CSFB



3. Prevention – Companion planting

Companion planting

Grant Agreement no. 773554

= the cultivation of different types of plants in close proximity so as to benefit each other

Being taken up in practise, but not supported by scientific study; not optimised



Intercropping =  cultivation of more than one crop on the same piece of land 
at the same time

Grant Agreement no. 773554

Peola = spring peas + OSR (canola) – Andrew Howard

Winter Peosr (?!) 

?
Photo credits: Ulrich Ebert 

The potential for companion cropping and 
intercropping on UK arable farms
A Nuffield Farming Scholarships Trust Report 
(2016)

3. Prevention – Companion planting



3. Prevention – companion cropping

Companion planting: Trap cropping  
Trap crops = plants more attractive than the main crop used to divert pest pressure away from the crop 

2005: Turnip rape trap crop borders significantly reduced no. CSFB larvae in OSR vs controls                                 
Barari, Cook, Clark & Williams (2005) BioConrol 50: 69-86

2015-16: Turnip rape trap borders borders significantly reduced CSFB feeding in OSR vs controls

Duncan Coston

Coston (2020) PhD ; Coston et al., in prep



3. Prevention – companion plantig

Companion planting: Trap cropping

2005: Turnip rape trap crop borders significantly reduced no. CSFB larvae in OSR vs controls                                 
Barari, Cook, Clark & Williams (2005) BioConrol 50: 69-86

2015-16: Turnip rape trap borders borders significantly reduced CSFB feeding in OSR vs controls

2021-22 Turnip rape trap crop in-field strips                                                                                   
significantly reduced CSFB larvae 
(RSBP Hope Farm)

Grant Agreement no. 773554



3. Prevention – companion planting 

Fenugreek & vetch  white mustard     clovers            OSR control   



nurse crop: a crop/plants sown with another to shelter it from competition 
with weeds (&/or pests) 
• Mixed brassicas/white mustard in Clearfield OSR strategy reduces feeding and larval infestation                              

BUT timing of companion removal difficult                                       

• Undersowing with berseem clover, wheat/oats significantly reduces feeding damage & larval infestation (inconsistent)

Coston (2021) PhD ; Coston et al., in prep

Todd Jenkins

Grant Agreement no. 773554

Duncan Coston

3. Prevention – companion planting 



Grant Agreement no. 773554

• Plants with more biomass (larger more leaves) more able to cope with larval infestation 
Addition of organic matter / biodigestate (Cross Farm, Harpenden 2020) 

Georgina Bray (2021) BASIS report

3. Prevention – organic matter / fertilizer



4. Control – biopesticides @BeetlePatry

https://www.frontiersin.org/articles/10.3
389/fagro.2021.794312/full

New insecticides

Promising new approaches e.g. post-transcriptional 
gene silencing via RNA interference (RNAi), which 
prevents the manufacture of key proteins in insects, 
leading to death when ingested

Biopesticides

entomopathogenic fungi →Metarhizium anisopliae and 
Beauveria bassiana

entomopathogenic nematodes → Steinernema feltiae
tested along with Heterorhabditis bacteriophora

                     
                     

https://www.frontiersin.org/articles/10.3389/fagro.2021.794312/full


4. Control – biological control

Conservation Biological Control = Use of agronomy & habitat management methods to 
conserve the natural enemies of crop pests in the agri-environment to provide pest regulation

Predators
Carabid (ground) beetles: Spatial association & biocontrol potential of Trechus quadristriatus
(Warner et al., 2003 Ent Exp Appl 109:225-234)

Grant Agreement no. 773554



4. Control – conservation biocontrol

(attacking larval stage CSFB)

@BeetlePatry



4. Control – conservation biocontrol

Parasitoids (attacking adult CSFB)

Microctonus brassicae

First described in: Jordan et al (2020) Ent. Exp Appl 168:360-370 

@BeetlePatry

first reared from a CSFB adult in 1996 
by A.W. Ferguson at RRes

5



4. Control – conservation biocontrol

Parasitoids (attacking adult CSFB)

Microctonus brassicae

@BeetlePatry

first reared from a CSFB adult in 1996 
by A.W. Ferguson at RRes

5

Maximun
parasitization rate 
36%

Present in 96% of the 
fields studied



4. Control – conservation biocontrol

How can we support CSFB natural enemy populations?  

Soil management 

Uncropped habitat

Pesticide use

Provision of uncultivated habitat &                                     
pollen/nectar resources?

Both adult and larval parasitoids 
pupate in the soil; minimum tillage 

could improve survival?

Susceptible to pyrethroids –
spray only when necessary!

@BeetlePatry
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Current work: Explore effects of off-crop habitats (field margins, hegderows, treelines)                             
and the biodiversity they support) on crop yields

Can off-crop habitats mitigate yield decline at field edges? 

• We will statistically relate yield variation within the field to 
adjacent field boundary features                                               
e.g. does a hedgerow - and the beneficial insects it supports 
- help to reduce yield decline compared to e.g. a forest? 

• We need LOTS of GPS enabled yield monitor data                           
(from any arable crop, any year, any place in EU)

• If you use a GPS enabled combine                                                                  
and are prepared to share your yield monitor data                                   
please get in touch! Sam.cook@rothamsted.ac.uk

• GDPR compliant! ALL data will be kept confidential, will be anonymised and will not be 
shared 

• See our video at https://www.youtube.com/watch?v=wagwR7wW1fc&feature=youtu.be

mailto:Sam.cook@rothamsted.ac.uk
https://www.youtube.com/watch?v=wagwR7wW1fc&feature=youtu.be


Acreage is declining fast in UK
In a future where fewer synthetic insecticides will be available, IPM strategies will be vital to 
providing a framework for sustainable pest management…

… and maintaining OSR as part of a healthy arable rotation!  
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