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Basil Downy Mildew 
Peronospora belbahrii 

 Symptoms started at the end of 2010 

 Confirmed on 1/28/11 by the UH CTAHR Agricultural 
Diagnostic Service Center 

 Transmitted by  

 Infected seeds 

 Movement of spores on                                                                        
leaves, seeds, etc. 

 Movement by wind 

 Pathogen prefers 

 Cool weather 

 Rainy season 

 High humidity conditions 

 





AT RISK: Hawaii Basil Industry 6.2 Million Dollars (2011) 



Photo source: NASA. Image courtesy Jacques Descloitres, MODIS  

November 2016 
Confirmed by CTAHR Extension agents that BDM is widespread on Oahu, 
Maui, Molokai and Hawaii (Waimea and spreading) 

http://visibleearth.nasa.gov/view_rec.php?id=16470




Photo credit: J. Uchida & C. Kadooka   

Downy Mildew Symptom, Upper Leaf 
Surface 

露菌病葉面病症 
 



Photo credit: J. Uchida & C. Kadooka   

Downy Mildew, Symptom Under Sides 
of Leaves 

露菌病葉背病症 
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Downy Mildew Close-up-Under Side of Leaf 

露菌病 葉背特寫 咖啡硬介殼蟲 



Photo credit: J. Uchida & C. Kadooka   



 Source: http://bloominthyme.com/tag/organic-gardening/ 

Basil: Ideal Housing for Fungi 



Perfect BDM Environment:  
Underside of Leaf 
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Basil Downy Mildew Variety Field Trials (2015) Enza Zaden / Vitalis Organic Seeds 



Disease scale: 1=very diseased affected to 9=absent     108 (segregated), but smaller leaves.  111 highest yielding  
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Emily Elidia Kiera Elonora 



2016 Basil Downy Mildew Field Screenings  

Genovese  
(Control) 

108 111 

114 (2016) 
Genovese  
(Control) 

508 
(Emily) 

104  
(Elonora) 

115 (2016) 
Genovese  
(Control) 

Planted 8/23/16 
10 plants / row 
As of 11/7/16: BDM is not significant to take data 



Desired Crop Traits 
 High BDM tolerance 

 Large leaves 

 Few flowers 

 High yielding 

 Uniform color 

 Upright growth 

 Sweet basil flavor 
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Alternative Methods to Manage Disease 

High Intensity Plant Spacing 
High Plants / A 
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Changing Cultural Practices 
Low Intensity Plant Spacing 
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Applied Field Trials Generated 
CTAHR Recommendations 



Surfactant or  

Spreader  

Ranman 
400SC 

 

Fungi-Phite® OR 
Fosphite® 

Ex.Crop Protection Spray Rotation Program 
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Trilogy 
(OG) 

 

 

2016: CTAHR evaluated organic options: 
Actinovate, Camelot O,  Double Nickel  against 
Revus 

Based on field trials with Kawate et. al 



 2016: CTAHR evaluated organic options: 

 Actinovate, Camelot O and Double Nickel  

 Double Nickel and Camelot O were promising 

 Camelot O not allowed for field use 

 Cueva Fungicide Concentrate (OG) would be a replacement 
option 

 2010 Cornell University evaluated: 

 Companion, Sonata, Sporatec, Organicide (without copper), 
Actinovate, Regalia and Oxidate were found to have more 
BDM than the untreated control 

 The organic pesticide least effective on BDM was Oxidate 

 

Evaluation of Organic Fungicides 

Source: http://ir4.rutgers.edu/Fooduse/PerfData/3337.pdf 

http://ir4.rutgers.edu/Fooduse/PerfData/3337.pdf


Limited Product Sandwich Effect (non-organic)  
(Max a.i./crop season) 

Quadris 

Quadris 

Revus 

Ranman 400 SC  

CROP 
SEASON 

Fosphite or Fungi-phite 

Cueva Fungicide Concentrate (OG)  

Trilogy (OG) 

Serenade Max (Reynoutria)  (OG) 

Double Nickel 55 (OG) 

Less effective 

Less effective 

Less effective 

Less effective 
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Based on field trials with Kawate 
et. al & review of Cornell Data 



2016 Basil Downy Mildew Field Screenings  

Genovese  
(Control) 

108 111 

114 (2016) 
Genovese  
(Control) 

508 
(Emily) 

104  
(Elonora) 

115 (2016) 
Genovese  
(Control) 

Planted 8/23/16 
10 plants / row 

As of 11/7/16: BDM is not significant to take data 



New Basil Fungus: 
Stemphylium 

April 2013 



 Commercial, large scale organic production of basil is highly 
difficult due to the lack of effective products for basil downy 
mildew 

 Best chance of success would be to include:  

 Transition away from the Genovese variety in high risk areas 

 Selection and use of tolerant varieties (Elonora, Elidia, etc.) 

 Changes in cultural practices to promote better air movement 

 Proper chemical rotation with effective organic fungicides 

 Targeted sprays to susceptible (under side of leaf) areas 

 Use of a surfactant 

Summary 
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