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Bacterial Diseases of Apple



Fire Blight: The Phases

Canker Blight Blossom Blight Shoot Blight



Increasing #s of high density plantings: greater $$$ investment

Increasing Fire Blight Concerns in the S.E.
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High Demand for fire blight resistant rootstocks (G-series)

– Grower nursery plantings

D. Breth

Increasing Fire Blight Concerns in the S.E.
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Increased planting of popular scion varieties with greater fire blight 
susceptibility

McIntosh

Pink Lady

EmpireRed Delicious

EverCrisp Gala

Res/
Mod S.

Sus/
Very Sus

Fire Blight Concerns in the S.E.



• Young, new plantings: extended/protracted bloom period, 
susceptible tissue (esp. during “filling out” period) 

Richard Lehnert, Good Fruit Grower

Fire Blight Concerns in the S.E.



Fire Blight Disease Cycle



Courtesy of Debbie Breth

• Occurs at site of canker margin, where pathogen 
overwinters; often responsible for severe epidemics (early 
pathogen dispersal)

Fire Blight: Canker Blight



Fire Blight: Blossom Blight

Certain conditions must be met....

• Flowers must be open w/ intact petals

• Accumulation of 198 DH above 65°F: Epiphytic Inoculum 
Potential (EIP)

• Wetting event (dew or rain)

• Avg. temperature ≥ 60°F



Fire Blight: Shoot Blight

• Symptoms: Shepherd’s crook, blackening/necrosis of leaf 
mid-vein and pedicel

• Reduces bearing wood for following season



Other “Types” of Fire Blight 

• Rootstock Blight

– Systemic infection of rootstock 
from blossom or shoot blight

– Managed with resistant 
rootstocks 

• Trauma Blight

– Mechanical injury to tissue 
caused by wind, hail, frost, 
dear feeding etc.

Photo courtesy Alan Biggs



Target: Cankers

Purpose: Reduce overwintering inoculum to reduce risk 
of spreading within and across trees
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Pre-Season Management of Fire Blight

• First Line of Defense: Prune out 
cankers 
• Large Cankers: in main 

scaffold/trunk: Normally don’t 
remove

• Small Cankers: Result from 
blossom and slowed/aborted 
shoot infections: Prune and 
destroy: 12” from canker 
margin into 2-yr-old wood 



Target: Cankers

Purpose: Reduce overwintering inoculum to reduce risk 
of spreading within and across trees

14

Pre-Season Management of Fire Blight

• Next Line of Defense: Copper 
Application
• Apply full rate of copper at 

silver/green tip
• Works only if bacteria are 

present: Will not get inside

• Copper Concerns: Phytoxic to 
fruit and leaves!  

Courtesy of Debbie Breth

Courtesy of Debbie Breth



• Copper for disease 
management

• Non-discriminatory: Plants, 
bacteria, fungi,  people……

• Protectant only: Must be 
applied before pathogen 
arrives

• How copper works:

• Contact with water: Cu2+ ions 
released from copper 
compounds
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Fire Blight Management: Copper



• 2 types of Copper: Soluble and fixed

• Soluble Coppers: Bluestone Copper/MasterCop

– Copper Sulfate Pentahydrate

– All Cu2+ available at once upon water contact

• High phytotoxicity risk + residues removed rapidly by rain

• No residual activity
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Fire Blight Management: Copper



• 2 types of Copper: Soluble and fixed

• Fixed Coppers: Copper particles suspended in water

– Persist on surface after spray dries

– Residual activity: Slow release of Cu2+ when wet
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Fire Blight Management: Copper



• Copper application advice and warnings

• Solubility of fixed coppers increases in acidic 
solutions: Becomes more phytotoxic

• Choose adjuvants wisely (or don’t use at all)

• Check spray solution pH 

• Do NOT mix with phosphorous acids (e.g.ProPhyt)

• Avoid applying under slow drying conditions

• Follow label!
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Fire Blight Management: Copper



Target: Open Blossoms

Purpose: Prevent blossom blight and subsequent shoot 
infections
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Bloom Management of Fire Blight

• Strategy: Use blossom blight 
forecasting models to predict 
infection periods
• MaryBlyt 7.1
• CougarBlight
• NEWA: newa.cornell.edu; 

uses logic from both models
• If not using antibiotics-

Adjusting EIP and pre-
infection interval is essential
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Blossom Blight Management: 
Biopesticides/Reduced Risk Pesticides (RRP) 

Applications of Streptomycin are the Gold Standard so 
Why Use Bio-pesticides/RRP?

• Consumer demand/marketing

• Residue restrictions

• Organic production

• Extended/rattail bloom

• Low disease pressure: Environment, host resistance, 
regular incorporation of IPM strategies

• Small orchard allowing for frequent applications

• Antibiotic resistance concerns
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Blossom Blight: Biologicals and Reduced Risk 
Pesticides Options 

Serenade Opti: 2 to 7 day application intervals

How it works: Antibiotic metabolites of Bacillus subtilis

Wikipedia commons

• Flower colonization is not 

essential

• (+): Can be tank mixed with 

other products: coppers, 

oxidate, antibiotics

• General Opinions: Control of 

blossom blight consistent, but 

not great: 18-48% control 

(Ngugi et al.)
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Blossom Blight: Biologicals and Reduced Risk 
Pesticides Options 

Double Nickel55/LC: 3 to 7 day application intervals

How it works: Antibiotic metabolites of Bacillus 
amyloliquefaciens

• Flower colonization is not 

essential

• (+): Can be tank mixed with other 

products: coppers, oxidate, 

antibiotics

• General Observations (NY): >50% 

blossom blight control under high 

pressure 
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Blossom Blight: Biologicals and Reduced Risk 
Pesticides Options 

Blossom Protect: Apply 10, 40, 70, 90% bloom

How it works: Aureobasidium pullulans (yeast) strains: 
Colonization of stigmatic surface

• (-) Russeting concerns?

• (-) Fungicide tank mixes: Limited

• Applied w/ Buffer Protect: Makes 

stigmatic surface less suitable for 

E. amylovora

• General observations (humid 

regions): 33-88% control 
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Blossom Blight: Biologicals and Reduced Risk 
Pesticides Options 

ISR/SAR Inducers: Actigard, LifeGard, Regalia

How it works: Activates natural defense genes in host

• Must be applied days to 

weeks in advance of infection 

event

• Control has been variable

• General observations (humid 

regions): LifeGard: 54- 72.6% 

control (2016 and 2017)
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Blossom Blight: Biologicals and Reduced Risk 
Pesticides Options 

Bacteriophage “phage”: Agriphage

How it works: Activates natural defense genes in host

Phage Obstacles 
• Survival: Desiccation
• Survival: UV radiation

• Efficacy: Local strain 
specificity

• Pathogen Accessibility: 
Curative only? 

• Pathogen Accessibility: 
Delivery method
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Disease Forecasting

• IPM tool using predictive models to minimize losses 
from a disease epidemic

• Generally includes all aspects of the disease triangle
– Susceptible host

– Presence of pathogen with ability to infect host

– Weather conditions that are favorable for infection AND disease 
development

• Allow growers to make more informed decisions 
regarding pesticide application timing

– Might reduce # of pesticide applications and decrease 
risk of fungicide resistance 
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• Only compatible with Windows operating systems

Blossom Blight Forecasting: MaryBlyt



Blossom Blight Forecasting: MaryBlyt Inputs

• Inputs: Date, Host Phenology, Max and Min. Temps, 

Wetness (Rain or Dew)



Blossom Blight Forecasting: MaryBlyt

“Set Thresholds……”

With biologicals, lower 
threshold to 40-70% efficiency  



Blossom Blight Forecasting: MaryBlyt
W= wetting from rain, dew,     
pesticide app. (current day)
T= mean temp >60F
R= Risk level: based on “+ #”

B= open flowers
H= EIP > 100



Let’s take a look!

https://www.wunderground.com/history



Now You Try!

• 6 groups (2-3 per group)

• Visit: www.weatherunderground.com/history

• Locations:

– Raleigh, NC

– Statesville, NC

– Hendersonville, NC

• 2 Management Paradigms:

– Conventional (strep, 100% efficiency)

– Organic (biological products, 50% efficiency)

http://www.weatherunderground.com/history


Now You Try!
• 6 groups (2-3 per group)

• Visit: www.weatherunderground.com/history

Questions to Ponder

• How many high risk infection events were you able to 
manage (e.g. how many “high” went to medium or low)?

• How many severe infection events were you able to 
manage (e.g. how many “I” went to high or medium or 
low)?

• How did environment impact control?

• Biological Groups: Did any applications actually increase 
likelihood of infection? Why??

http://www.weatherunderground.com/history
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A Quicker and Easier Method?: NEWA!
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Blossom Blight Forecasting: NEWA
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• Open flowers

• Heat unit 
accumulation

• Wetting event

• Avg. temp > 
60F
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Acquiring a NEWA Weather Station

• Onset: Annual state fee paid for by NC Apple Growers Association

• Contact Mike Parker (State Coordinator) for station purchase



Acquiring a NEWA Weather Station

• AgroMET Rainwise
Weather System

• Records temperature, 
leaf wetness, relative 
humidity, precipitation, 
solar radiation, wind 
speed, wind direction

• Cost: $1890



Acquiring a NEWA Weather Station

• RX3000 series

• Connection options: cellular (data 
plan w/ annual cost, wifi, 
ethernet

• Base Cost: $1896 but highly 
configurable with several 
upgrade/add-on options available

• For example, set wireless 
sensors in “problem areas”



Target: Actively growing shoots

Purpose: Prevent infections of shoots and slow migration 
of bacteria
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Shoot Blight Management

• First line of defense: Chemical 
Management
• Prohexadione Calcium

• Copper (young and/or organic 
plantings)

• ISR/SAR inducers: Young 
plantings? 
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Shoot Blight: Biologicals and Reduced Risk 
Pesticides Options 

Prohexadione calcium: Apogee, Kudos

How it works: Thickens xylem cell walls + stops terminal 
growth

• Best protection against shoot blight

• Make two applications: 6-12 oz/100 gal (3-6 oz/100 gal for 
tree <5 years): 1-3” shoot growth & 14-21 days later

• “Trickle” program 1-3 oz/100 gal: beginning late bloom 
every 14-21 days till terminal bud set
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Shoot Blight: Biologicals and Reduced Risk 
Pesticides Options 

Coppers: Kocide 3000, Cueva, Badge SC/X2 + others

How it works: Protectant: Reduces bacteria on surface and 
prevents against new infections only

• Can cause fruit russet: not a concern in nursery or during 
establishment - survival

• Apply with adequate drying time

• Terminals can outgrow protective residues of copper

• Low rate fixed copper program: 7-10 day schedule until 
terminal bud set



Target: Actively growing shoots
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Shoot Blight Management

• 2nd Line of Defense: Pruning newly 
developed strikes
• Remove ASAP on cool, dry day
• Cut into previous season’s 

growth: ~12 inches into healthy 
tissue

• Young trees: If infection is in the 
main scaffold or close, remove 
tree

• Rescue: Apogee 6-12 oz/100 gal, 
wait 5 days, then prune every 
two weeks until terminal bud set



There are models on NEWA for apple 

scab as well!



Apple Scab: Venturia inaequalis 51

“Early Season Disease”

• Early: Causes lesions on leaves 
and fruit

• Late: Premature defoliation, 
fruit cracking 

• Cool, humid spring climate + 
highly susceptible cultivars: 
favorable infection conditions

• Management: Green Tissue 
through 1st cover (primary 
infection, then scout)





Apple Scab: Home Orchard Management53Apple Scab: Preseason/Cultural

• 5% urea to orchard floor + trees
• Flail mow to increase leaf surface 

area



Dormant / silver: urea, copper + “cultural 
control”

http://www.uoguelph.ca/~gbarron/Misc20
09/applemic.htm

Apple Scab Chemical Management

Green tip, ½ inch green, tight cluster: 
captozeb, dodine, SDHIs?
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Disease Forecasting: Apple Scab

• Minimal user 
input: 
Susceptible 
host tissue!

• Disease 
forecast only 
as good as 
weather 
forecast 

Spores 
available for 
primary 
infection
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Disease Forecasting: Apple Scab

• Environment: Rainfall amount, wetting duration (leaf 
wetness), and average temp during wet hours important 
for apple scab model
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Disease Forecasting: Apple Scab
Revised Mills Table for primary 
apple scab infections 

• Generally more 
wetting hours required 
when cooler 
temperature
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Disease Forecasting: Apple Scab
• Apple scab ascospore maturity degree day model

Fungicide should have been applied

Apply fungicide?
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Disease Forecasting: Apple Scab
• Apple scab ascospore maturity degree day model

Fungicide should have been applied

Apply fungicide?





• Apples: Disease, Insect

• Pears: Disease, Insect

• Strawberry: Disease, Insect, Weeds

• Pecan: Insect

• Pear: Disease, Insect

• Cranberry: Disease

• Cherry: Disease, Insect

• Bunch Grape: Disease, Insect

• Blueberry: Disease, Insect

• Blackberry: Disease



• Diseases: 9 fruit crops

• Insects: 8 fruit crops + 
beneficials

• Diagnostics

• Insect/Pathogen biology

• Disease signs/symptoms

• High quality, zoomable
photo gallery

• Chemical, biological, 
cultural control

• Audio from specialists

Information Provided by  MyIPM App



MyIPM App: Apple

64

Scroll between diseases or click on “select” to help with identification 
and access more information
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Basic biology, 
control, short audio 
clip

Additional photos of 
disease symptoms

In-depth information 
on disease and control
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• Interactive Pesticide 
Tables

• Active ingredients  and 
trade names

• REI, PHI, application rates

• Product efficacy

• Pesticide Risk

• FRAC/IRAC codes

• FRAC resistance risk

Information Provided by  MyIPM App



Southern Appalachian Apples Extension 

Portal

https://apples.ces.ncsu.edu/

