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OBJECTIVE:

Provide the tools that will allow you 
to recognize, understand, and 
responsibly manage key diseases of 
ornamentals in the landscape.
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DISEASE

Any condition in a plant that 
interferes with normal growth and 
development.

Dynamic
Continuous
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INJURY

A onetime occurrence or irritation 
that results in plant damage.

Lightning
Frost
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PLANT HEALTH PROBLEMS
I.  ABIOTIC  (non-living agents)-

1.  Cultural
2.  Environmental

II.  BIOTIC  (living agents)-
1.  Fungi and Fungus-like Organisms
2.  Bacteria
3.  Viruses and Viroids
4.  Phytoplasmas
5.  Nematodes
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DISEASE PREVENTION AND 
MANAGEMENT:

Accurate Disease Diagnosis
Plant Health Management Plan
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DISEASE DIAGNOSIS
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Steps in Diagnosing Plant Diseases

Step 1. Identify the Plant
Step 2. Determine What is Abnormal 
Step 3. Obtain Background Information 

and History
Step 4.  Identify the Causal Agent (or 

Collect Samples to Submit to a 
Specialist for Identification)
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Step 1. Identify the Plant

Identify the plant to the genus level.  
– In some cases, identification to species and 

even cultivar is necessary in order to be able 
to determine the normal characteristics and 
attributes of the plant.

What should the plant look like at this 
stage of growth or at this time of year? 
Does it appear to be normal?  
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Step 2. Determine What is Abnormal 

Assess signs and symptoms to 
determine what is abnormal.
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SIGNS
The causal agent (pathogen) or its 
parts or products seen on a plant 
host.
Examples: bacterial ooze, pycnidia, 
conk 
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SYMPTOMS
The external and internal reactions or 
alterations of a plant as a result of a 
disease.
Examples: canker, leaf spot, gall
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Is there a pattern to the 
distribution of abnormal plants or 

symptoms?

How many plants are affected?  
Are they of different species?
Where are the plants located? 
Is there a pattern to plants that are 
symptomatic?  
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Step 3. Obtain Background 
Information and History

Weather patterns
– E.g., drought, excessive rainfall, 

prevailing winds, exposure, frosts
Soil and site characteristics
– E.g., soil pH, macro- and micronutrient 

levels, soil texture, bulk density, organic 
matter, soil volume and depth, air and 
water drainage patterns, frost pocket
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Step 3. Obtain Background 
Information and History (cont’d)
Cultural practices
– E.g., history of watering, fertilizing, and 

pesticide usage, when was it planted, 
B&B or container grown, planting 
practices

Other factors
– E.g., construction, traffic patterns, any 

under plantings, where was the plant 
originally grown, air pollution
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Step 4.  Identify the Causal Agent 
(or Collect Samples to Submit to a 

Specialist for Identification)
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ACCURATE DIAGNOSIS:

Need for Control
Type of Control



www.ct.gov/caes

Need help?

Contact your local diagnostic lab.
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PLANT DISEASE 
INFORMATION OFFICE

How to contact us. 
How to collect, prepare, and submit a 
sample for diagnosis or identification.
Sample submission form.

www.ct.gov/caes/pdio
203.974.8601

Toll-Free: 877.855.2237



Other NPDN Labs in New England
MA:
– http://www.umass.edu/agland/services/plant_dia

gnosis.html
RI:
– http://www.uri.edu/ce/ceec/plantclinic.html

NH:
– http://extension.unh.edu/Agric/AGPDTS/PlantH.

htm
VT:
– http://pss.uvm.edu/pd/pdc/

ME:
– http://pmo.umext.maine.edu/ipddl/ipddl.htm
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PROGRAM FOR MANAGING 
PLANT HEALTH

DISEASE MANAGEMENT =

or
INTEGRATED PLANT 

HEALTH MANAGEMENT
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Integrated Plant Health 
ManagementPathogen

– Sanitation
– Fungicides
Plant
– Resistant 

cultivars
– Optimize health
Environment
– Reduce leaf 

wetness, RH
– Establish hostile 

microbial flora on 
plant surface-
(biopesticides)

Plant Pathogen

Environment

DISEASE
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PLANT HEALTH 
MANAGEMENT PROGRAM :

1. Culture
2. Sanitation
3. Resistance
4. Biological
5. Chemical
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DISEASE MANAGEMENT

The goal of disease management is not 
to completely eliminate diseases but to 
manage them such that they remain 
at acceptable levels.
We don’t have ZERO tolerance for 
disease in the landscape or home 
garden.
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Prevention!
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1. CULTURE

Maintain plant vigor.
– Plant and site selection.
– Planting practices and spacing.
– Nutrition and water management.
Mulch.

– Soil moisture retention.
– Soil temperature moderation.
– Weed control.
– DISEASE CONTROL.
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1. CULTURE (cont’d)

Weed Control.
– Eliminates competition for available nutrients 

and water.
– Eliminates reservoir hosts of plant pathogens.

Scout. 
– Helps to identify and record outbreaks before 

they become widespread.  
– Regularly scheduled assessment.
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2. SANITATION

Select and plant pathogen-free stock.
Remove or prune infected plants or plant 
parts.
Groom plants during growing season.
Use clean equipment.
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3. RESISTANCE
Use resistant or tolerant species or 
cultivars, especially for recurring diseases.
Very effective but a genetic trait, can’t be 
conferred to existing plants!
Considerable interest and breeding activity.
Examples: 
– Dogwoods: Anthracnose resistance.
– Junipers: Kabatina and Phomopsis resistance.
– Monarda: Powdery Mildew resistance.
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4. BIOLOGICAL

Also called BIOPESTICIDES.
Use of living organisms to control 
plant pathogen organisms (good guys 
vs. bad guys).
Modes of action:
– Direct (Parasitism, Competition, 

Antagonism)
– Indirect (Induced Resistance, Enhanced 

Growth)
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4. BIOLOGICAL: (cont’d)

Have EPA registration numbers.
Examples:
– Trichoderma harzianum Rifai strain 

KRL-AG2 (Root Shield, Plant Shield)
• Fungus that protects against root pathogens 

(Pythium, Rhizoctonia, and Fusarium) and many 
others.

– Bacillus subtilis QST 713 strain 
(Cease, Rhapsody, Serenade)

• Bacterium with a broad spectrum of activity:  
Mildews, blights, leaf spots, rusts
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5. CHEMICAL
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CATEGORIES OF PESTICIDES:

Biological (Biopesticide)
Biorational
Traditional-Chemical
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KEY FACTORS FOR 
PESTICIDE USE:

When to Treat
What to Use
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BIOLOGICAL PESTICIDES 
(BIOPESTICIDES):

Use of living organisms to control 
other living organisms.
Modes of action:
– Direct (Parasitism, Competition, 

Antagonism)
– Indirect (Induced Resistance, Enhanced 

Growth)
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BIORATIONAL PESTICIDES:

“Environmentally” friendly.
“User” friendly.
OMRI-approved (organic).
Examples:  
– Potassium bicarbonates (Milstop, Kaligreen) 
– Oils: Horticultural & Neem (JMS Stylet Oil,  

PureSpray Green and  Ultra-Fine Oil, Triact)
– Soaps (Safer Insecticide Soap)
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TRADITIONAL (CHEMICAL) 
PESTICIDES:

Traditional compounds with traditional 
modes of action.
Some are acceptable for organic land 
care.
Examples: 
– Copper products (Kocide 3000, Champion, 

Concern Copper Soap Fungicide) 
– Sulfur (Microthiol Disperss, Safer Garden 

Fungicide II)
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Diseases in the Landscape

Not feasible to know all diseases on all 
plants!
Focus on learning to recognize and 
manage key diseases.
Allows for informed decisions for effective 
management of most problems that are 
encountered in the landscape.

Goal:
Learn to recognize KEY TYPES of 

diseases, not the details for all 
diseases.
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Key Diseases

Diseases that are problems on many types 
of plants each year.
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Key Diseases

Foliar Diseases
Stem and Root Diseases
Miscellaneous Diseases
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Foliar Diseases

Leaf Spots and Anthracnoses
Powdery Mildews
Downy Mildews
Rusts



www.ct.gov/caes

Leaf Spots and Anthracnoses
Leaf spots appear as dead areas 
scattered over the leaf surface; the size, 
color, and shape can vary; usually have 
definite margins; can result in substantial 
premature defoliation.
Anthracnoses appear as necrotic areas 
that are often V-shaped or defined by the 
veins; they can blotchy, dead areas or 
discrete leaf spots; severe infections can 
result in minor twig dieback. 
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Leaf Spots and Anthracnoses

Causal Agents: Fungi, bacteria, and 
nematodes 
Generally host-specific.
Most require water on tissues for 
infection and spread.
Most serious in wet weather or with 
overhead irrigation.
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Didymellina Leaf Spot of Iris



www.ct.gov/caes

Botrytis Leaf Spot of Hosta
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Septoria Leaf Spot on Phlox
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Septoria Leaf Spot on Rudbeckia
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Bacterial Spot of Zinnia

Note yellow, water-
soaked halo 

associated with 
spots.
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Bacterial Leaf Spot of Ivy
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Black Spot of Rose



www.ct.gov/caes

Fungal Leaf Spots of Mountain Laurel
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Foliar Nematode

Photos courtesy of J. A. LaMondia

Salvia

Buddleia
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Foliar Nematode on Peony
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Foliar Nematode on Hosta
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Maple Anthracnose
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Dogwood Anthracnose
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Anthracnose on Hosta
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Anthracnose on Euonymus
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The “Mildews”

Powdery Mildew vs. Downy Mildew
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Powdery Mildews
Recognized by their distinctive diagnostic 
symptoms which are essentially the same 
on all hosts.
First appear as chlorotic or pale-green, 
irregular patches on upper surface of the 
leaf; gradually develop into diagnostic 
grayish-white, powdery patches.
Some are fluffy and white, others are 
grayish and sparce.
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Powdery Mildews

Causal Agents: Fungi
Usually highly specialized and host 
specific.
Don’t require free water on leaf 
surfaces in order to infect.
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Powdery Mildew 
of Monarda



www.ct.gov/caes

Powdery Mildew 
of Phlox
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Powdery Mildew of Peony

Widespread problem 
2006-2009



www.ct.gov/caes

Powdery Mildew of Liatris
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Powdery Mildew of Hydrangea
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Powdery Mildew of Sedum

Photos courtesy of Leanne Pundt
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Powdery Mildew of Rose
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Powdery Mildew of Dogwood
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Downy Mildews
Often misdiagnosed.
Symptoms first appear as pale-yellow or 
green areas on the upper leaf surface.
Diagnostic symptoms gradually develop 
on the undersurface of the leaf as the 
pathogen grows out of the infected leaf.  

– Appears as a fuzzy, tan-gray-purple-brown 
mass.

Symptoms often go unnoticed until 
leaves brown, shrivel, and drop.



Powdery vs. Downy

Powdery Mildew: sporulates on 
upper and sometimes on lower leaf 
surfaces.
Downy Mildew: sporulates on lower 
leaf surfaces.
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Downy Mildews

Causal Agents: Fungus-like 
organisms
Highly specialized pathogens that are 
host specific.
Most require water on tissues for 
infection and spread; most serious in 
wet weather or with overhead 
irrigation.
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Downy Mildew of Lamium
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Downy Mildew of Potentilla
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Downy Mildew 
of Rudbeckia
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Downy Mildew of Salvia
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Downy Mildew of 
Coreopsis
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Downy Mildew- Impatiens
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Downy Mildew- Coleus
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Rusts

Early symptoms of rust infections appear 
as pale spots on the upper surface of the 
leaf.
More diagnostic symptoms usually 
develop on lower leaf surfaces as blisters 
or pustules; these break open to reveal 
the rusty, orange to brown spores that 
give these diseases their name.
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Rusts

Causal Agents: Fungi
Usually highly specialized and host 
specific.
Some rusts require more than one 
host for infection.

• Example: Cedar-Apple Rust
–Primary Hosts: apple, crabapple
–Alternate Hosts: juniper
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Hollyhock Rust

Adaxial surface

Abaxial surface
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Hollyhock Rust
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Rust of Yarrow
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Rust- New England Aster
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Daylily Rust
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Sporulating Pustules of Daylily Rust



www.ct.gov/caes

Repeating Spruce Needle Rust
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Cedar-Apple Rust
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Cedar-Apple Rust Juniper
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MANAGEMENT OF FOLIAGE 
DISEASES:

Maintain plant vigor by following sound 
cultural practices.
Rake and remove symptomatic leaves and 
plant debris in autumn.
Prune dead or dying branches or twigs in 
spring.
Use resistant cultivars when available.
Avoid overhead irrigation or water early in 
day.
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MANAGEMENT OF FOLIAGE 
DISEASES (cont’d):

Use adequate spacing to promote good air 
circulation.
Fungicides (based on disease diagnosis):
– Biological (as protectants only): 

• Trichoderma harzianum Rifai strain KRL-AG2, 
Bacillus subtilis QST 713 strain

– Biorational:
• Potassium bicarbonates, Oils (Horticultural & 

Neem), Soaps
– Traditional:

• Copper products, Sulfur
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Examples
Powdery Mildew of Zinnia:
– Biological (as protectants only):

• Trichoderma harzianum Rifai strain KRL-AG2, 
Bacillus subtilis QST 713 strain

– Biorational:
• Potassium bicarbonates, Oils (Horticultural & Neem), 

Soaps
– Traditional:

• Sulfur
Bacterial Spot of Zinnia:
– Biological (as protectants only): 

• Trichoderma harzianum Rifai strain KRL-AG2, 
Bacillus subtilis QST 713 strain

– Traditional:
• Copper products
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Stem and Root Diseases
Include cankers, blights, diebacks, and 
root rots.
Infections appear on shoots, branches, 
main stems or trunks, and roots.
Often more serious on plants that have 
been stressed.
Symptoms can be nonspecific. 
Can result in stem, branch, and plant 
death. 
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Stem and Root Diseases

Causal Agents: Fungi, fungus-like 
organisms, nematodes, and 
bacteria
Often associated with plant stress.
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Southern Blight of Pachysandra
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Botrytis Blight of Rose
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Botrytis Blight of Geranium
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Bacterial Blight of Lilac
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Volutella Blight of Pachysandra



www.ct.gov/caes

Volutella Blight of Pachysandra
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Juniper Tip Blight
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Juniper Tip Blight
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Cytospora Canker
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Botryosphaeria Canker of Rhododendron
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Nectria Canker

Beech

Maple
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Phomopsis
Canker
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Rhizoctonia Canker

Photos courtesy of M. Daughtrey
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Black Root Rot- Vinca
(Thielaviopsis Root Rot)
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Phytophthora Root Rot-
Impatiens
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Phytophthora Root Rot
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Phytophthora Root Rot- Conifers

Water is a key 
factor for infection.
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Phytophthora Root Rot-
Rhododendron
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Phytophthora Root Rot-Drainage

X



www.ct.gov/caes
Phytophthora Root Rot- Drainage Pattern

X
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Root-Knot Nematode-Boxwood

Photos courtesy of  N.A. Mitkowski 
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MANAGEMENT OF STEM 
AND ROOT DISEASES:

Avoid stress and maintain vigor by site 
selection and sound cultural practices.
Protect plants from winter injury, 
drought, and other environmental 
stresses.
Use resistant cultivars when available.
Prune or remove diseased plants or 
plant parts. 
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MANAGEMENT OF STEM AND 
ROOT DISEASES (cont’d):

Fungicides: Blights, Diebacks, and 
Cankers (based on disease 
diagnosis):
– Biological (as protectants only): 

• Trichoderma harzianum Rifai strain 
KRL-AG2, Bacillus subtilis QST 713 
strain

– Biorational and Traditional:
• Potassium bicarbonate, oil, copper, and 

sulfur
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MANAGEMENT OF STEM AND 
ROOT DISEASES (cont’d):

Fungicides: Root Rots- are NOT 
curative but can be used in some 
cases to protect healthy plants in the 
vicinity of infected plants.
Example: Phytophthora root rot
– Biological (as protectants only): 

• Trichoderma harzianum Rifai strain 
KRL-AG2, Bacillus subtilis QST 713 
strain
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Miscellaneous Diseases

Viral Diseases
Phytoplasmal Diseases
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Viral Diseases

Symptoms of viral diseases can be 
quite diverse, ranging from ring spots, 
mosaics, leaf deformities, and 
blackened stems.
Some viruses can cause severe 
damage, whereas others are merely a 
nuisance or an aesthetic problem.
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Viral Diseases

Causal Agents: Viruses
Viruses can be transmitted by aphids, 
leafhoppers, thrips, and whiteflies.
Some viruses can be transmitted 
mechanically during handling and 
cultivating activities (i.e., TMV).
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INSV--Hosta

TSWV--Monarda

Photo courtesy of Janna Beckerman

Transmitted by thrips.
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INSV- Begonia
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Tobacco Rattle Virus on Hosta
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Hosta X Virus

‘Striptease’ ‘Gold Edge’

'Blue Cadet' 
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Phytoplasmal Diseases

Symptoms are variable and include 
yellowing of foliage, greening of 
flowers (called virescence), distortion 
of growth, witches-brooming, and 
stunting. 
Infections are often systemic in the 
plant and once infected, plants 
cannot be cured.
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Phytoplasmal Diseases

Causal Agents: Phytoplasmas
Typically spread by insect vectors 
(usually phloem-feeding leafhoppers)
Also spread by root grafts and 
vegetative propagation.
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Witches’ Brooms at Base of a 
Declining Lilac (Ash Yellows)
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Lilac Witches’ Broom 
(Ash Yellows)
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Aster Yellows- Echinacea
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Aster Yellows
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Aster Yellows of Coreopsis
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Aster Yellows
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MANAGEMENT FOR VIRAL AND 
PHYTOPLASMAL  DISEASES:

Follow general management practices 
previously described, with special attention 
to the removal of symptomatic plants in 
order to eliminate sources of the pathogen.
Pesticides are ineffective for control once 
infection has occurred.    

– Insecticides aimed at the vectors may be 
helpful.

Resistance?
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