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Crop rotation 
• Featuring high tunnels 

Host resistance 
• Complete vs. incomplete resistance 

Fungicides 
• Fungicide selection 
• Fungicide timing 
• Fungicide resistance 



Many disease causing microbes survive 
in crop residue. 

Anything that reduces crop residue, 
lessens chance of severe disease. 
• Crop rotation 
• Fall tillage 







Tomato-year 4 
Crop rotation 

Tomato-year 3 Tomato-year 2 

Tomato-year 1 



Watermelon-year 3 

Tomato-year 1 

Onions-year 2 

Crop rotation 

Corn-year 4 





Tomato-year 4 
Crop rotation 

Tomato-year 3 Tomato-year 2 

Tomato-year 1 





Reduce crop residue 
• Crop rotation 
• Remove crop 
• Floor covering 

 Increase aeration 
• Correct spacing 
• Prune lower branches 
• Ventilation 

 
 
 



Complete resistance 
 Incomplete resistance 

• Listed in seed catalogues 
• Not listed 

 
 



Tomato-VFN 
Pepper-bacterial spot-races 
Pumpkin-powdery mildew-partial 
Watermelon-pollenizers 

• Fusarium wilt-partial 
• Anthracnose-partial 



Variety info in MW Veg Prod Guide. 



Fusarium wilt of watermelon 

Fusarium wilt management 
•Crop rotation >6 years 
•Partial resistance 
•Field/greenhouse sanitation 
•No fungicides 
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I. Improperly diagnosis a plant problem 
 
 

Which is anthracnose & which is gummy stem blight of 
watermelon? 

Anthracnose Gummy stem blight 

Does it matter? 



Products for 
anthracnose 

Cabrio 

chorothalonil 

Inspire Super 

Luna Experience 

mancozeb 

Pristine 

Quadris 

Tanos 

Topsin M 

Products for gummy 
stem blight 

Cabrio* 

chorothalonil 

Inspire Super 

Luna Experience 

mancozeb 

Monsoon, Toledo 

Pristine* 

Quadris* 

Switch 

*resistance possible 

Does it matter? 



Anthracnose 

Anthracnose management 
•Crop rotation ~3 years 
•Fall tillage 
•Field/greenhouse sanitation 
•Timely fungicide applications 

anthracnose 
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AUDPC by Variety 2013 
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Fungicide trials 
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Fungicide recommendations 
 in the MW Veg Prod Guide. 



Re-visit pollenizer trial 
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Variety 
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Date 

Watermelon EFI Value Changes over 2 
week period 



Most intervals should be 7-14 days.   
The frequency of rain is more important 

than the amount. 
A rain in the evening may be more impt 

than one at midday. 
 It is best to spray before rain if possible. 
Poor crop rotation affects spray intervals. 



Gummy stem blight 
Powdery mildew 

 
 

 







Severe disease pressure? 
 Improper calibration? 
 Improper rate? 
 Is disease/crop on label? 
Fungicide resistance? 

 



azoxystrobin=Quadris.  
MOA group 11 

boscalid=1/2 of Pristine* 
 Group 7 

*the other i.a. in Pristine  
is pyraclostrobin 
MOA Group 11 

Gummy stem blight causal organism Didymella bryoniae 
Nathan Kleczewski data 



Host:  Cucurbits 
Disease:  Gummy stem blight/black rot 
Products with possible fungicide resistance:  
• Quadris (azoxystrobin  (11));  
• Cabrio (pyraclostrobin (11)) 
• Pristine (boscalid (7), pyraclostrobin (11))  

 



Host:  Cucurbits 
Disease:  Gummy stem blight/black rot 
Alternative products: 
• Bravo, Echo, Equus, Initiate (chlorothalonil) 
• Dithane, Manzate, Penncozeb (mancozeb) 
• Inspire Super (cyprodinil (9), difenoconazole (3)) 
• Luna Experience (fluopyram (7), tebuconazole (3)) 
• Luna Privilege (fluopyram (7)) 
• Monsoon, Toledo (tebuconazole (3)) 
• Switch (cyprodinil (9), fludioxonil (12) 

 



Powdery Mildew of muskmelon 
example two… 



Powdery Mildew Efficacy
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Powdery Mildew Assay 

Group 1, 11 
ineffective 



Host:  Cucurbits 
Disease:  powdery mildew 
Products with possible fungicide resistance:  
• Quadris (azoxystrobin  (11)) 
• Cabrio (pyraclostrobin (11))  
• Topsin M 70WDG (thiophanate-methyl (1)) 

 



Host:  Cucurbits 
Disease:  powdery mildew 
Alternative products: 
• Microthiol 80 DF (sulfur) 
• Fontelis 1.67SC (Penthiopyrad (7)) 
• Inspire Super (cyprodinil (9), difenoconazole (3)) 
• Luna Experience (fluopyram (7), tebuconazole (3)) 
• Luna Privilege (fluopyram (7)) 
• Monsoon, Toledo (tebuconazole (3)) 

 











 Fungicides interrupt normal fungal systems 
 Systems include cell wall development, energy 

production, protein synthesis etc. 
 Fungicides may have single or multiple MOA. 
 When just single MOA, one mutation may result in 

resistance. 
 Population of resistant fungi may increase with repeated 

use of single MOA fungicide. 
 Low rates of fungicide also encourage resistance. 

 









Incomplete resistance 
• Example: powdery mildew of pumpkin 
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Pumpkin resistance to  
powdery mildew 
McGrath, 2008 
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