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Cultivation of various Brassica crops has a long history in Sweden 

Brassica cultivation in Sweden 



May turnip Brassica rapa ssp rapa 

Gränsrova  
”Boarder turnip” 
 
 

Målselvnepe,  
Lofoten Norway 

//upload.wikimedia.org/wikipedia/commons/9/9c/Brassica_rapa_turnip.jpg


 SWE Kålrot, ”rotabagge” 
 
 UK Swede, US rutabaga 
 

Brassica rapa ssp napobrassica L 



Monitoring and control of Plasmodiophora 

brassicae in Spring Oilseed Brassica Crops 

Background 

• Oilseed rape and oilseed 
turnip rape became 
popular field crops during 
the 1940´s. 

• By 1970 an oilseed crop 
was encouraged every 
fourth year 



In the early 1980´s severe attacks 

were observerved 

Clubroot became an important 

disease in  Swedish Brassica crops 



 

 • The occurence and 
longevity  of P. brassicae 
was investigated in a 
county in central Sweden 
 

• The infection level of P. 
brassicae in field soil 
samples was determined 
by a greenhouse 
bioassay 

Bioassay and control of P. brassicae in 

spring oilseed brassicas (1986-1995) 



Average infestation and average soil pH 

for each farm 
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Correlation with previous oilseed crop 
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Correlation with cropping frequency 
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New techniques for integrated 
control of clubroot (1997-1999) 

• Agronomic performance 
of partly resistant lines of 
spring oilseed turnip rape  

 
• What inoculum level in 

the soil is tolerated? 

Wallenhammar et al., 2000 



Disease severity indices for partly resistant 
lines (4 field exp. 1997) 
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Strategy for integrating partly resitant 
cultivars in the crop rotation: 

• Low infection level  
 DSI<10  

 Cultivation is possible avoiding yield loss 
 
• Moderate infection level 

 DSI (10- 40)  

 Cultivation is possible avoiding severe yield loss 
 
• High infection level 

 DSI> 40  

 Cultivation is not recommended due to great multiplication of 
inoculum 



Oilseed production in Sweden today 

  
130 000 hectares 2013 

 

110 000 hectares 2012 



Distribution of Brassica oil crop acreages  in Swedish 

counties 2012 

 Counties with > 4000 ha 
indicated by darker colour 
codes 



Clubroot attacks in Winter Oilseed Rape

Veneberg, 2006 



Reports from advisors in south 
Sweden april 2013 

Photo: Gunnel Hansson 



Determination of Plasmodiophora brassicae in farm 

fields 



DNA-based detection of P. brassicae in 
soils 

• A real-time PCR method to detect and quantify 
P.brassicae in soil samples was developed. 
 

• Detction limit of 500 g spores  g-1  soil 
 

• The soil test is now provided by acommercially an 
an accredited laboratory 

 
     Wallenhammar et al., 2012 

http://www.stern.de/_content/50/44/504448/dna_500.jpg


Spatial distribution of P. brassicae at 
Veneberg 2006 

PCR (fg plasmid- DNA g-1 soil) 



 
Biological Soil Mapping of Pathogens 

 Multidisciplinary  Thematic Research Program 2009-2015 
 The Faculty of Natural Resources and Agricultural Sciences, SLU  and eleven 

stakeholders 
 

Biological

Level of P. brassicae 
 infestation
              

Soil conductivity 
 EM 38 



The BioSoM program aims to 

• Provide scientific support to new 
services for farmers enabling detection 
and mapping of soil-borne plant 
pathogens 
 

• Communicating research is important. 
 Introduction of a new way to implement 

results and descision-making 



P. Brassicae has a central role 
• Soil sampling procedures on field level, storage of 

samples, homogenizing methods 
 
• The influence of nutrients on  the sucseptibility of P.b 
 
• The race status  need  a switch to molecular tools 
 to clarify the situation 
 
• A first glance at the genome of a 
    P.brassicae single spore isolate  
    has been generated (Schwelm et al., 2012) 
  

P. Brassicae 

http://www.stern.de/_content/50/44/504448/dna_500.jpg


Farm fields 
soil test 



 
Plasmodiophora brassicae  is disseminated     

throughout the growing districts 

 

 All potential OSR fields need to be analysed 

 

  Resistant cultivars are avaiable  

 

Cooperation: Swedish Oilseed Growers, 

 advisors, BioSoM 
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Thank you for your attention! 




