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Early symptoms



Disease Progression



Can be seed-borne

🡪 Hot-water seed treatment

Overwinters in crop residue

� 3 yr rotation ≥1km

Spores spread by wind, 
rainsplash, FB. 

Disease Spread



Cool and wet conditions
 55-75°F

9+ hours leaf wetness 
= overnight dew 

• Dense spacing

• Succession plantings

• Weeds

• Overhead Irrigation

Environment



Alternaria 
Management

Prevention

•Crop rotation (3 years)

•Hot water seed treatment

•Tolerant varieties 🡪  



Alternaria 
Management

Prevention

•Crop rotation (3 years)

•Hot water seed 
treatment

•Tolerant varieties 🡪  

Wolfman, 

Green Magic, 

Eastern Crown, 

Abrams, 

Covina

June Planting

August Planting

Natalie Hoidal, Charlie Rohwer, Nico Enjalbert & 88 farmers and 
gardeners 



Alternaria 
Management

Reduce disease severity and spread

• Control weeds

• Increase spacing in fall

• Drip irrigation

• Don’t work in wet fields

• Control flea beetles
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• Broccoli was the 
most susceptible of 
the 5 crops tested

• All 119 A. brassicicola 
isolates were 
pathogenic on 
broccoli

Broccoli Collard Kale Cauliflower Cabbage

Pathogenicity assay



Aggressiveness of isolates



Boscalid sensitivity in NY
• 58 out of 86 isolates were resistant 

to Endura (boscalid, Group 7)

• A few samples collected were A. 
alternata, and those showed 
resistance to azoxystrobin (Quadris, 
group 11). 

• All A. brassicicola samples were 
sensitive to Quadris

Sensitive Isolate

Resistant  Isolate

Boscalid concentration

0 
μg/ml

0.5 
μg/ml

50 
μg/ml



Efficacy of fungicides for controlling head 
rot

Leaf and head disease severity

Conventional fungicide trial results – NY 2022

Percentage of unmarketable heads
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Conv. Fungicide Trail-UMass 2022



Organic Fungicide Trial - Cornell 2022

Leaf and head disease severity Percentage of unmarketable heads



Organic Fungicide Trail-UMass 2021



Organic Fungicide Trail-UMass 2022



• Group 3: Tilt, Rhyme, Procure

• Group 11: Quadris, Cabrio, 
Flint, Reason

• Group 7: Fontelis, Endura

• Inspire Super (9+3)

• Switch (9+12) 

• Luna Sensation (7+11) 

• Priaxor Xemium (7 + 11)

• Miravis Prime (7 + 12) 

• Velum Prime (7)

• Quadris Top (7 + 11)

Chemical control

Christy Hoepting’s
“Cheat Sheet”

• OGCopper hydroxide

• OGOSO



Courtesy of Christy Hoepting



PHI 7 days

• Fontelis (7)

• Rhyme (3)

• Bravo (M05)

• Inspire Super (9+3)

• Switch (9+12)

• Miravis Prime (7 + 12) 

Chemical control

Christy Hoepting’s
“Cheat Sheet”

• OGCopper hydroxide

• OGOSO

PHI 3 days

• Priaxor Xemium (7 + 11)

PHI 2 days

• Reason (11)

PHI 1 day

• Quadris Top (11 + 3)

• Procure (3)

PHI 0 days

• Cabrio (11)

• Endura (7)

• Quadris (11)

• Velum Prime (7)

• Luna Sensation (7+11) 



Courtesy of Christy Hoepting



Spray coverage Trial-UMass 2023

p<0.0001 p<0.0001



Spray coverage Trial-UMass 2023



Ctrl/Alt/Del Takeaways

• Broccoli and collards are most susceptible

• There are effective control options for organic and 
conventional production

• Resistance to the FRAC 7 fungicide boscalid 
present in NY

• Colleagues in Georgia have identified isolates with 
resistance to FRAC 11 (strobilurins)

• Some isolates of A. alternata with resistance to 
FRAC 11 (strobilurins) 

• Avoid use of only FRAC 7 or 11 fungicides!!



Ctrl/Alt/Del TidBits

• Alternative weed hosts can include non-brassicas:
• broad-leaf dock, evening primrose, purple nutsedge, and 

lambsquarters

• ~30% commercial seedlots were infested
• Pathogenic on broccoli

• Sensitive to Quadris but some were 100X less sensitive than 
others

• Investigated effect of nitrogen fertility and found no effect 
between 50-150% recommended N rate

• Tested varieties, ‘Eastern Crown’ considered resistant control

• Developing rapid diagnostic tool including fungicide 
sensitivity markers

• Very diverse population structure, whether fields near or far
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sscheufele@umass.edu

Overall Takeaways

• 3-year rotation

• Use clean seed/transplants

• Control brassica weeds

• Fungicides can help!
Don’t rely solely on Boscalid or Quadris

• Use a spreader sticker unless using copper!

mailto:sscheufele@umass.edu


Black Rot
Xanthomonas campestris pv 
campestris (Xcc)

• Bacterial pathogen

• Attacks all brassica crops

• Sanitation is key!

• 3 year rotation

• Avoid a crucifer cover crop just prior to 
planting a crucifer cash crop

• Copper can slow the spread of disease 



Black Rot
• Organism: Bacterium
• Spread by water/humid air, 

mechanically, flea beetles
• Actigard and/or copper are best 

bet
• Biologicals eg Regalia, Howler, 

Serenade, Double Nickel etc. have 
some antibiotic effects but limited 
stand-alone efficacy in the field

• Control flea beetles to reduce 
spread

• New hope in phages?



What’s new with black rot?

• Colleagues at the University of Florida 
surveyed brassica fields with black rot 
symptoms and have identified Xanthomonas 
euvesicatoria pv perforans (Xep) causing 
black rot symptoms in cabbage.

• Xep is a TOMATO pathogen. The three 
isolates were pathogenic on both cabbage 
AND tomato



2023 Survey of Black Rot 
outbreaks in NY
• Collected 116 isolates across NY including Long Island

• All were identified as Xcc



Control of Black Rot in Cole Crops

• Some cultivars have resistance
• Sanitation is key!
• 3 year rotation
• Avoid a crucifer cover crop just prior 

to planting a crucifer cash crop
• Copper can slow the spread of 

disease 
• We tested 250 isolates and 30 of 

the 250 had some copper resistance



Downy Mildew
• Organism: Oomycete 
• Not a true fungus, so fungicides 

different than for Alternaria
• Occurs sporadically in the field 

and greenhouse.
• Cool, wet, low light conditions 

favir disease
• Spring and fall, not usually 

summer
• Fungicides: Orondis Opti/Ultra, 

Revus and Presidio provide best 
control. Ranman, Zampro, 
Forum, also good bets.

• Organic sprays probably 
ineffective, OSO or copper are 
best betDiffuse yellowing Gray-black flecking 

Crusty white sporulation



Get in Touch!!
     

sscheufele@umass.edu

Questions?

mailto:sscheufele@umass.edu

