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Materials & MethodsMaterials & Methods
• Continuous study
• Collect samples of rust from infected sunflower fields
• Bulk samples, Increase small samples indoor.
• Test each sample on a set of 9 sunflower rust 

differential lines.
– Controlled growth room conditions, 16hrs day.
– Inoculate at 2-wk old seedling.
– Incubate for 20 hrs at High RH, 20oC.
– Assess for Infection Type & Severity after 12 days.

• Determine levels of susceptibility and resistance
• Determine Race identity of each rust sample collected.  
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Rust Races and Prevalence, 2004Rust Races and Prevalence, 2004
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Rust Races and Prevalence, 2005Rust Races and Prevalence, 2005
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Rust Races and Prevalence, 2006Rust Races and Prevalence, 2006
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Rust Races and Prevalence, 2007Rust Races and Prevalence, 2007
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Prevalent Rust Races 2004Prevalent Rust Races 2004--0707
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ConclusionsConclusions

• Major shift in sunflower rust races
• Low frequency of Race 100 ( original race 1)
• Low frequency of Race 500 ( original race 2)
• High frequency of race group 300 ( original race 3)
• Moderate frequency of race group 700 (old Race 4)
• Most commercial sunflower hybrids lack 

resistance to New Races.



>70% Infected plants>70% Infected plants

Downy mildew (Downy mildew (Plasmopara HalstediiPlasmopara Halstedii))
soilsoil-- and seedand seed--borne pathogenborne pathogen
Systemic infection through rootsSystemic infection through roots
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Prevalence and Severity of Downy mildewPrevalence and Severity of Downy mildew
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Materials & MethodsMaterials & Methods
• Continuous study
• Collect single DM-infected plants from infected sunflower fields
• Test each sample on a set of 9 sunflower DM differential lines.

– Germinate seed 3-days, roots 1-2 cm.
– Incubate infected plant sample 24hr high RH.
– Collect conidia/zoospores in water suspension.
– Soak seedlings in spore suspension 20,000/ml for 3-4 hr
– Transplant seedlings into soil mix in flats 
– Grow under controlled GR conditions for 14 days
– Incubate under High RH for 24 hrs
– Assess Infection and sporulation.

• Determine levels of susceptibility and resistance
• Determine Race identity of each DM sample collected.  



Susceptible and Resistant reactionsSusceptible and Resistant reactions
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DM Races and Prevalence, 2006DM Races and Prevalence, 2006
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DM Races and Prevalence, 2007DM Races and Prevalence, 2007
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DM Races and Prevalence, 2005DM Races and Prevalence, 2005
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DM Races and Prevalence, 2004DM Races and Prevalence, 2004
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Prevalent DM Races 2004Prevalent DM Races 2004--0707
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DM Resistance to DM Resistance to MetalaxylMetalaxyl (Apron)(Apron)

Methodology:
• Collect isolates from single plants.
• Inoculate untreated sunflower seedlings
• Inoculate seedlings from Apron treated seed
• Assess disease development and sporulation
• DM isolates are resistant if treated seedlings are as 

susceptible as untreated seedlings.

• % of DM resistance
• 2005 78%
• 2006 66%
• 2007 84%
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ConclusionsConclusions

• Major shift in sunflower DM races
• Low frequency of race 100 (original race 1)
• Low-Med frequency of race 300 (original 2,6,7)
• Low-Med frequency of race 500 (original 4)
• High frequency of race group 700 (original 3)
• High % of DM isolates are resistant to Apron (metalaxyl)
• Most commercial sunflower hybrids lack resistance to 

the most virulent races.
• Good News: Some new hybrids have better resistance. 
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