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Pseudoperonospora cubensis (fungal-like oomycetes)  
(causal agent of downy mildew on cucurbits)  

•  must overwinter on cucurbits where there isn't a hard frost 
           cannot survive in soil or dead plant debris 
•  spores are dispersed via wind -- sometimes move via storms 

sporangia 
(spores)  



•  in the presence of free water, sporangia release 5 to 15 
asexual, motile spores (zoospores) which infect the leaf cell 

•  optimum for sporulation: 59ºF with 6-12 hours of free water 

sporangia 
(spores)  



 Downy mildew 
 

•  4 to 12 days after infection, symptoms appear  
•  host specific    



•  DM forms oospores (thick-walled, resting spores) only rarely 
•  P. cubensis has races and strains and pathotypes 
   constantly changing genetics (via selection pressure) 
 

•  P. cubensis pathotypes vary in cucurbit crops they infect 
  some pathotypes infect all types of cucurbits 
 others infect cucumber & cantaloupe, not watermelon, squash or pumpkin 
 



Host Pathotype 
1 2 3 4 5 

Cucumis sativus  
cucumber 

+ + + + + 

C. melo var. reticulatus 
cantaloupe, muskmelon 

+ + + + + 

C. melo var. conomon  
sweet melon 

─ + + + + 

C. melo var. acidulous 
bitter melon, culinary melon 

─ ─ + + + 

Citrullus lanatus  
watermelon 

─ ─ ─ + + 

Cucurbita spp.  
squash, pumpkin 
 

─ ─ ─ ─ + 

+ Highly compatible host interaction 
─ incompatible or very slightly compatible host-pathogen interaction 



In 2004, DM observed on resistant cucumber cultivars out east 
     a new, more virulent strain had arrived in the eastern US 



•  only leaves are infected  
   yield and quality of fruit are affected (mishapen or sun-scalded fruit) 



•  angular yellow patches on upper leaf surfaces  
   angular because lesion bound by leaf veins 



•  affected tissues may turn brown (hence known as "wildfire") 



•  grayish-purplish fluffy growth on the underside  
   spores are being produced  



 Downy mildew is modulated by the environment 
 

•  free moisture and moderate temperatures favor infection  
•  high relative humidity favor sporulation 











Cultural control measures 
 

• grow cultivars with resistance are available for some types  
   even if not immune, onset may be delayed, often less severe disease 
   reduced sporulation = less spread in the field 
 

• provide adequate aeration within and especially between rows 
   increase plant and row spacing 
 

• avoid overhead irrigation and time irrigations 
    allow drying of leaves before night fall when possible 
 

•  plant earlier as spores loads increase later in the season 



•  many fungicides are labeled for use on cucurbits in Oregon 
•  scout for disease  -- apply fungicides early in the epidemic 
•  rotate/mix modes of action -- fungicide resistance issues 
 



 

v  Bravo Ultrex (FRAC Group M5) good tank mix partner  
v  Curzate 60DF (cymoxanil; FRAC Group 27LS) effective  
v  Dimethomorph products (FRAC Group 40)  
      Acrobat 50WP or Forum in combination with another fungicide 
v  Kocide 2000 or Kocide 3000 (FRAC Group M1)  
v  Phosphonates formulations (FRAC Group 33S) are very effective 
       Agri-Fos (field use label);  Alude for greenhouse only; Aliette WDG   
v  Presidio (fluopicolide; FRAC Group 43) effective  
v  Ranman (cyazofamid; FRAC Group 21LS) very effective in NC studies 
v  Strobilurin fungicides (FRAC Group 11) Reason 500 SC, etc. 
    no longer recommended for downy mildew because of resistant strains  
v  Trilogy (neem oil); poor control as a stand-alone product 
v  Zampro (dimethomorph+ametoctradin; FRAC Group 40+45) 



 Downy mildew of onion ( Peronospora destructor) 



 Downy mildew in Brassicas (Peronospora parasitica) 



 Downy mildew in Brassicas (Peronospora parasitica) 



 Downy mildew in Brassica species (Peronospora parasitica) 



 Downy mildew of lettuce (Bremia lactucae) 



 Downy mildew of basil (Peronospora belbahrii) 



New host-pathogen found in OR 
•  Plectosphaerella cucumerina (= Plectosporium 

[Fusarium] tabacinum) (melon collapse) on field-grown 
cucumber 

Photos by OSU Plant Clinic 



 Plectosporium blight (Microdochium blight) 
 

•  caused by a fungus: Plectosporium cucumerina = P. tabacinum  
 formerly named Microdochium tabacinum and Fusarium tabacinum  
 teleomorph: Plectosphaerella  cucumerina 
  

Photo by OSU Plant Clinic 



 Plectosporium cucumerina  
 

•  causes fruit, root and collar rot, and collapse of plants 
•  hosts include: peanuts, basil, tomato, sunflower, cucurbits,  
                         snap bean 

Ø  gill parasite of crayfish in UK 
Ø  parasite of plant parasitic nematodes 
Ø  causes eye lesions in humans 



 Plectosporium blight, Cucurbit blight  
 

•  first reported in TN during 1988 
    spread up/ down east coast then west 
     destroyed half the pumpkin crop in Illinois during 2000  
•  not much known about pathogen or disease 
•  cool and wet conditions associated with outbreaks in the SE 
•  warmer, wet conditions (77 F) also aid disease development 

 



•  lesions tend to be diamond to lens shaped bleached spots on 
vines and leaf veins, leaves may die, plants may defoliate 



•  lesions tend to be round to irregular to russeting on fruit 



 Plectosporium cucumerina   
•  probably survives as spores in plant debris 

•  dry conditions appear to be more limiting than temperature 
increased disease under wetter conditions 

•  atypical symptoms seen in OR during 2012 on two farms 
    lack of symptoms on fruit (fruit formed was healthy) 
 
 



white, scabby 
 lesions 



 Plectosporium blight management  
•  three-year crop rotation 
•  plant in sites with good air circulation  
   encourage rapid drying of the foliage  
•  avoid overhead irrigation 
•  scout fields to confirm the presence of Plectosporium blight 
•  apply fungicides if necessary  
   chlorothalonil (Bravo) and strobilurin fungicides (Reason) are effective  

•  plow under crop residue after harvest 

 



• Both disease types discussed today are promoted by wetter conditions 
    DM like moderate temperatures, Plectosporium may be less finicky 
 

• DM needs a living host, Plectosporium survives ~2 years in field soils 

• Both pathogens types produce spores and spread through the field 

• So if control with a fungicide treatment, apply early in the epidemic  
and rotate fungicides to prevent pathogen resistance 

 



•  penthiopyrad  Fontelis, Vertisan   
FRAC Group 7 -- Carboxamide  
Broad-sprectrum fungicide for many diseases in many crops. 
 
•  Zampro  ametoctradin+dimethomorph  
FRAC groups 45+40   
fungicide mixture for diseases caused by Oomycetes  
labeled for vegetables, hop, and grapes. 
 
ametoctradin  FRAC group 45    
a new class of fungicides, the pyrimidylamines 
activity against Oomycetes. 



Discontinued 
v   Acrobat 
v   Calirus 150 
v   Raxil XT 
 



FOR ADDITONAL INFORMATION 
• Pacific Northwest Plant Disease Management Handboo  

•   On-line web site was transformed during 2012 
http://pnwhandbooks.org/plantdisease/    


