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Plant Disease Diagnostic Clinic 
Plant Pathology and Plant-Microbe Biology Section
329 Plant Science Building Ithaca, NY 14853‐5904


Foliar Diseases of Brassica: Alternaria brassicicola, Xanthomonas campestris pv. campestris, Hyaloperonospora parasitica


Introduction
The Brassica family of crops includes many staple vegetables such as cabbage, broccoli, cauliflower, brussels sprouts, kale, and collards.  These are cool-season crops that can be grown all season long in the Northeastern US but do best in spring and fall when temperatures are cooler. Common foliar diseases of brassicas include Alternaria leaf spot, black rot, and downy mildew.
Alternaria leaf spot: This disease is typically caused by the fungus Alternaria brassicicola which causes dark spots on foliage. All brassica crops and plant tissues are affected. The disease can spread in storage, causing significant yield losses. Warm weather with periods of high humidity or dew favors disease development and disease is spread by wind or rain-splash.
Black Rot: Black rot is a common disease caused by the bacterium Xanthamonas campestris pv. campestris. The bacterium thrives in warm, humid climates but is found wherever brassicas are grown. Black rot can be spread by seed, rain-splash, insects, or through contaminated farm equipment.  
Downy Mildew: Brassica downy mildew is caused by the fungal oomycete pathogen, Hyalopernospora parasitica, and affects vegetable brassicas worldwide.  Disease development is favored by cool and wet weather and infections result in characteristic fuzzy 

grayish patches of spores on the undersides of leaves. Spores can be dispersed long distances via wind from neighboring infected crops.
Symptoms and Signs
Alternaria leaf spot: Leaf lesions begin as small dark spots that enlarge into characteristic “target-like” lesions with concentric rings and plant tissue at the center of the lesion becomes brittle and splits apart. Dark brown or purplish spotting and streaking can occur on leaf petioles and stems. The pathogen also affects cauliflower curds and broccoli florets, which develop light to dark brown spots that can appear as sunken, water-soaked lesions.
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Figure 1: Alternaria leaf spot lesions covering Brassica crop (Photo courtesy of Susan Scheufele).
Black Rot: Dull yellow areas along leaf margins expand down veins to midrib resulting in a characteristic ‘V” shaped lesion. Veins within yellowed lesions are black. Necrosis of tissue by black rot is quickly followed by soft rotting pathogens. It takes 10 to 14 days from infection to see symptoms at ideal temperatures (75-80°F) and may not cause visible symptoms at cooler temperatures.
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Figure 2: Dull yellowing color of black rot lesions on infected leaf (Photo courtesy of Chris Smart).
Downy Mildew: Infection of seedlings results in discolored lesions which grow into necrotic spots with sporulation occurring mainly on the lower leaf surface. At later growth stages, infection results in small angular leaf spots which grow into irregularly shaped orange or yellow necrotic patches which become papery.
[image: Close-up of a leafy green plant

Description automatically generated] 
Figure 3: Discolored, yellowing leaf on the surface of a cabbage head infected with H. parasitica (Photo courtesy of Chris Smart).
Downy mildew can be distinguished from many other foliar diseases of brassicas by its characteristic grayish sporulation on the undersides of leaves, giving it its “downy” appearance. Pale brown or grayish spots may also develop on cabbage heads or on broccoli and cauliflower curds and gray/black streaks develop in stem tissues.
Disease Cycle 
Alternaria leaf spot: The primary inoculum of Alternaria leaf spot comes from infected crop residue in the soil or infected seeds. Spores of the fungus are dispersed by wind, rain, and splash. Infection usually occurs on older, lower leaves first and progresses upwards. Once an infection occurs, the fungus continues to grow and spread within the field as long as climatic conditions are favorable. The fungus can grow at a wide range of temperatures but thrives at around 80°F and requires high humidity or overnight dew to germinate and cause infection. 
Black Rot: Infected seeds cause systemic seedling infection which serves as the primary inoculum and could go undetected for long periods under cool early season temperatures. Early symptoms may also be confused with downy mildew. The bacterium spreads from infected transplants or senesced transplant leaves by rain, irrigation water, or surface runoff, so low-lying areas can be greatly impacted. The bacterium can survive on crop residue in the soil and can survive on seeds for several years.
Downy Mildew: Systemic infections of whole plants can be initiated by oospore-infected roots. H. parasitica overwinters on winter-sown crops or on weed hosts. Spores cause initial leaf infections and secondary spores are produced on living host tissue and are wind or rain-dispersed to neighboring host plants. The disease is most prevalent under cool, moist conditions with ideal temperatures around 60°F.
Management Strategies
Alternaria leaf spot: Use of clean seeds and transplants and 3-year crop rotations can help to reduce the amount of primary inoculum present. Infected seeds can be hot water treated but may not be sufficient if seeds are internally infected. Control cruciferous weed hosts and insect pests which can spread spores of the pathogen through the field. Synthetic fungicides are available and often effective for controlling the disease.
Black Rot: Primary inoculum is often from infected seed/seedlings so hot water treatment of seeds at 120°F for 15 (cauliflower, kohlrabi, kale, turnip, rutabaga) to 25 (cabbage, broccoli, Brussels sprouts) minutes can be beneficial. Crop rotations of four years or longer, control of cruciferous weeds, removal of diseased plants, and management of insect populations which spread the bacterium are all recommended. The pathogen spreads by water so use clean irrigation water, avoid overhead irrigation, and don’t move through the field when plants are wet.
Downy Mildew: Practice good sanitation by rotating crops, removing infected debris, and managing weed hosts. Reduce the conduciveness of the environment to disease by lowering moisture in seedbeds to prevent infection of seedlings. Some plant resistance is known, and protectant and systemic fungicides can be used to control this disease.

Reference:
Compendium of Brassica Diseases, Edited by S. Roger Rimmer, Vernon I. Shattuck, and Lone Buchwaldt, APR Press.
Prepared by Susan Scheufele, April 2013; Updated BY SLJ2 and LG658, December 2024
READ THE LABEL BEFORE APPLYING ANY PESTICIDE! Changes in pesticide regulations occur constantly. All pesticides distributed, sold, and/or applied in New York State must be registered with the New York State Department of Environmental Conservation (DEC). Questions concerning the legality and/or registration status for pesticide use in New York State should be directed to the appropriate Cornell Cooperative Extension Specialist or your regional DEC office.
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