
Objectives 
• Developing a molecular method based on qPCR for the detection of 

airborne R. beticola spores on tape 

• Operating Burkard® spore samplers to monitor the first amounts of R. 

beticola DNA in the air above a sugar beet crop 

• Investigating the efficacy and effect on sugar yield of early fungicide 

treatment prior to the occurrence of visible symptoms of  Ramularia leaf 

spot (RLS).  

Materials and methods 

Primer design and qPCR 

Primers specific for R. beticola were designed based on ITS2 region. DNA 

from tape used in spore trapping was extracted using a commercial kit. 

Spore trapping  

Spore trapping was carried out in 2012 and 2013, each year at two locations 

in DK using Burkard® 7 day recording volumetric spore traps from early 

July to mid-September.  

Field experiments 2012 

Fungicide efficacy was tested on  

Cultivars ’Pasteur’ and ‘Cactus’.  0.25 

liter/ha Opera (pyraclostrobin + epoxi- 

conazole) were applied in different 

regimes biweekly (Table 1) starting 

First week of July ,week 27 (Table 1). 

Disease severity was assessed  weekly.  

Trials were harvested  mid-October.  
 
 
 
 
 
 
 
 
 

Results and Discussions 
In 2012 R. beticola DNA was detected approx. 14 and 16 days prior to the 

first observed symptoms (Figure 1). This is in accordance with the reported 
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Table 1.  Treatment plan 2012. Entry 1 is untreated control and entries 2-6 are 
treated with 0,25 l/ha Opera initiated at week 27 to 31, respectively. All entries have 
last application at week 36. 

Perspective 
The experiments will continue in 2014. Additionally, focus will be put in the 

analyses of climate parameters and spore dispersal with the aim of 

contributing to an efficient IPM forecasting system.  Moreover,  qPCR 

assays must be developed for other fungal diseases in sugar beet. 

Figure 1: Overview of presence of R. beticola DNA (pg) on Melinex tape at two 
locations (DC and KN) in Denmark in weeks 29 and 30, 2012.  
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latency of the fungus of 2 weeks. In 2013 DNA was detected at several dates 

and up to 8 weeks before visible symptoms. That year weather conditions 

had a major influence on disease onset.  All fungicide treatments were 

equally highly effective in controlling RLS. However, early fungicide 

applications reduced the severity of the RLS attack, especially at disease 

onset. 

 

 

 

 

   

 

 

 

 

 

 

 

 

Fungicide treatment increased all yield parameters compared to the 

untreated control (Figure 2). Treatments initiated in week 27, 28 and 29 

showed a trend towards a higher yield compared to later fungicide 

treatments. This is in accordance with data from 2011, and  preliminary data 

from 2013 from one of two trials.  

Figure  2.  Sugar yield of plots treated with 
different fungicide regimes according to Table 
1. Results are from two field trials in 2012. 
LSD (entry1-6)=0,23, LSD(entry2-6)=ns. 

Photo 2.  Sugar beet leaf with 
symptoms of Ramularia beticula, 
Ramularia leaf spot (RLS).   

Photo 1.  Burkard spore trap placed 
in the field experiments.   
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