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 (1) Assess the relative susceptibility of sunflowers to head 
rot during and after bloom 
 

 Results will help guide inoculation methods used in resistance 
screening nurseries 
 

 Results will inform fungicide efficacy research 

 

Research Objectives 
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 (2) Improve the methods used to screen sunflowers 
 for resistance to Sclerotinia head rot 

 

 Screening nurseries have not always produced replicable results 
 

 

Research Objectives 
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 (3) Evaluate the potential of modern fungicides 
 for managing Sclerotinia head rot 

 

 Several fungicides are known to be effective against head rot when 
fungicides are applied to the front of heads 
 

 Fungicide efficacy against head rot has not been rigorously tested 
when fungicides are applied over the top of the canopy 
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  Methods –  
  Susceptibility of sunflowers to head rot during and after bloom 

PLOTS:  Minimum 21 to 29 feet of row per plot 
DESIGN:  Completely randomized split-plot or split-split-plot with 
minimum 4 replicates 

2013:  6 to 16 replicates         2012:  6 to 7 replicates      2011:  4 to 6 replicates 
 

INOCULATION:  approx. 15,000 ascospores of S. sclerotiorum 
applied to the front and back of heads on two different days 
 



 

  Results –  
  Susceptibility of sunflowers to head rot during and after bloom 

  SUSCEPTIBLE HYBRID   
 

   2012, 2013:  Croplan ‘305 DMR NS’         2011:  Mycogen ‘8H288 CL DM’ 
   Sclerotinia head rot severity (0 to 5) was assessed at physiological maturity. 
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  Results –  
  Susceptibility of sunflowers to head rot during and after bloom 

  SUSCEPTIBLE HYBRID   
 

   2013:  Croplan ‘305 DMR NS’; 145 sq ft plots 
   Sclerotinia head rot was assessed at physiological maturity. 



 

  Results –  
  Susceptibility of sunflowers to head rot during and after bloom 

  RESISTANT HYBRID   
 

   2012, 2013:  Croplan ‘343 DMR HO’      2011:  ProSeed ‘E8’ 
   Sclerotinia head rot severity (0 to 5) was assessed at physiological maturity. 
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  Results –  
  Susceptibility of sunflowers to head rot during and after bloom 

  SUSCEPTIBLE HYBRID   
 

   2013:  Croplan ‘305 DMR NS’ 
   Sclerotinia head rot severity (0 to 5) was assessed at physiological maturity. 

                                                                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  Results –  
  Susceptibility of sunflowers to head rot during and after bloom 

  SUSCEPTIBLE HYBRID   
 

   2013:  Croplan ‘305 DMR NS’ 
   Sclerotinia head rot severity (0 to 5) was assessed at physiological maturity. 



 

  Results –  
  Susceptibility of sunflowers to head rot during and after bloom 

  RESISTANT HYBRID   
 

   2013:  Croplan ‘343 DMR HO’ 
   Sclerotinia head rot severity (0 to 5) was assessed at physiological maturity. 



 

  Conclusions –  
  Susceptibility of sunflowers to head rot during and after bloom 

 

  HEAD ROT RESISTANCE SCREENING NURSERIES: 
 

   To produce replicable, unbiased results,  
     inoculations must be conducted over multiple dates such that all heads  
     across all entries are inoculated at the same growth stage. 
    
 

  USING FUNGICIDES TO CONTROL HEAD ROT: 
 

  To maximize disease control with foliar fungicides,  
     fungicides must be applied such that sunflower heads are  
     protected during bloom. 
 

Sam Markell 



 

  Methods –  
  Resistance screening nurseries 

PLOTS:  Minimum 17 feet of row per plot 
DESIGN:  Completely randomized block, minimum 4 replicates 

2013:  4 to 9 replicates         2012:  4 to 6 replicates      2011:  4 replicates 
 

INOCULATION:  approx. 15,000 ascospores of S. sclerotiorum 
applied to the front of heads at R5.4 to R5.6 and again 2 to 3 days 
later 
 
 



 

  Results –  
  Screening commercial sunflower hybrids and breeding lines for resistance 

 Multi-location screening nurseries, 2011: 



 

  Results –  
  Screening commercial sunflower hybrids and breeding lines for resistance 

 
 
 
 
 
 
 
 
 
Morden:   
   Inoculations conducted on fixed dates with some entries at R5, others at R6 
Sidney:   
   Inoculations conducted on fixed dates with some entries at mid-bloom, others at early bloom 
Other sites:   
   Inoculations conducted on multiple dates such that all entries were at mid- to late bloom 

  CORRELATION, DISEASE SEVERITY INDEX 
  Multi-location head rot resistance screening nurseries, 2011 
 

   Below axis:  Pearson correlation coefficient    Above axis:  P-value associated with correlation 
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  Results –  
  Screening commercial sunflower hybrids and breeding lines for resistance 

  CORRELATION, DISEASE SEVERITY INDEX 
  Multi-location head rot resistance screening nurseries, 2012 
 

   Below axis:  Pearson correlation coefficient    Above axis:  P-value associated with correlation 

  
 
 
Carrington, Oakes:   
Inoculations conducted  
on multiple dates such that  
all entries were at mid- to late bloom. 
 
Langdon:   
Inoculations conducted on fixed dates  
with some entries at mid-bloom,  
others at early bloom 



 

  Results – Multi-location screening nurseries, 2013 
 



 

  Results –  
  Screening commercial sunflower hybrids and breeding lines for resistance 

  
 
 
All sites:   
Inoculations conducted  
on multiple dates such that  
all entries were at mid- to late bloom. 

  CORRELATION, DISEASE SEVERITY INDEX 
  Multi-location head rot resistance screening nurseries, 2013 
 

   Below axis:  Pearson correlation coefficient    Above axis:  P-value associated with correlation 



 

  Conclusions –  
  Screening commercial sunflower hybrids and breeding lines for resistance 

 

  TO PRODUCE REPLICABLE, UNBIASED RESULTS: 
 

   inoculations must be conducted over multiple dates such that all heads  
   across all entries are inoculated at the same growth stage. 
    
 
 
 
 

Sam Markell 

Blaine Schatz 



 

  Methods – Fungicide efficacy testing 

PLOT SIZE:   
2012, 2013:  127.5-130 sq ft (Oakes, Langdon), 145-150 sq ft (Carrington, Scottsbluff) 
2011:  55 sq ft (Langdon), 100 sq ft (Carrington) 
 

DESIGN:  Completely randomized block with 4 replicates 
 

INOCULATION:  approx. 15,000 ascospores of S. sclerotiorum 
applied to the front of heads two to three times during bloom 
 

FUNGICIDE APPLICATIONS:  - Flat-fan 8001 or 8002 nozzles 
                                                 - Minimum 14.5 gallons of water/ac 
                                                         - Generally 30 or 35 psi 



 

  Results – Fungicide efficacy 
                                                                     SCLEROTINIA  HEAD  ROT  INCIDENCE (%) 

Application timing:   
early bloom and 7 to 14 days later 

*  Applied with non-ionic surfactant 



 

  Results – Fungicide efficacy 
                                                               SCLEROTINIA  HEAD  ROT  SEVERITY  INDEX (0-5) 

Application timing:   
early bloom and 7 to 14 days later 

*  Applied with non-ionic surfactant 



 

  Results – Fungicide efficacy  
                                                                         YIELD (pounds/acre) 

Application timing:   
early bloom and 7 to 14 days later 

*  Applied with non-ionic surfactant 



 

  Results – Fungicide efficacy  
 

                                                             ONE vs. TWO vs. THREE APPLICATIONS 

Application timing:   
(A):  early bloom 
(B):  10-12 days after application A 
(C):  8-10 days after application B 



 

  Conclusions –  
  Fungicide efficacy for control of Sclerotinia head rot of sunflowers 

 

  WHEN APPLIED ACROSS THE TOP OF THE CANOPY, 
  FOLIAR FUNGICIDES EXHIBIT LITTLE OR NO EFFICACY 
  AGAINST SCLEROTINIA HEAD ROT 
 

  The poor efficacy is likely due to 
   the difficulty of achieving satisfactory fungicide coverage. 
    
 
 
 
 

Sam Markell 



 

Thank you! 
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