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Presentation overview

Purpose:
Improve understanding of causes of tree 
problems and how to manage them 

• Refresher on tree biology and 
environmental stress factors

• Common causes of tree problems in 
landscapes 

• Diagnosis and management of tree 
problems
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Outline:

Source: E. Wiseman
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Why bother with landscape shade trees?
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When shade trees thrive:
• Properties are attractive and pleasurable
• Real estate values are increased
• Air conditioning bills are lower
• Backyard wildlife habitat is better
• Lower maintenance costs
• We’re doing our part for ecosystem services

When shade trees languish:
• Properties are shabby and dreary
• Less curb appeal of property
• Trees are a nuisance or liability
• Less nearby nature
• Higher maintenance costs
• Fewer ecosystem services Source: E. Wiseman
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What environmental factors affect tree survival?
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Climate

Source: istockphoto.com

• Temperature regime
• Precipitation and humidity
• Light quality, intensity, and duration

Essential elements
• Nutrients from soil and organic matter
• Carbon dioxide and oxygen from atmosphere

Biotic community

• For crown development
• For root system development

Physical Space

• Symbiotic soil fungi and bacteria
• Natural enemies of pests
• Dispersers of pollen and seeds

SW VA Landowner Woods & Wildlife Conference • February 22, 2025



Trees vary in their resource needs for survival
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At the species level

At the tree level

Concentration of environmental factor

Source: Planted-forest Nutrition
dx.doi.org/10.13140/RG.2.1.1773.9604

Source: Fundamentals of Ecology
doi.org/10.1017/9781108648608.002
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Imbalances of environmental factors cause stress
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Stressed trees are less able to 
make sugars and metabolites 
needed for survival

• Reduced growth and development

• Lower quality foliage, flowers, fruits

• Vulnerability to pests and diseases

• Lower tolerance of further stress, 
disturbance, and injuries

Source:
Lily, S. et al. (2022). Arborists’ Certification Study Guide (4th ed.). International Society of Arboriculture.
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Chronic stress leads to tree decline and mortality
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Source: Rubio-Cuadrado, A. et al. (2021). Stress and Tree Mortality in Pine Forests.
link.springer.com/chapter/10.1007/978-3-030-63625-8_9

Source:
Self, B. (2022). Preserving Trees in Construction Sites. Mississippi State University Extension.

Predisposing Factors
• Chronic stress of poor 

site quality
• Tree characteristics

Inciting Factors
• Acute stress of injuries 

or weather
• Mismanagement

Contributing Factors
• Pests and pathogens
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Types of tree problems (a.k.a. disorders)
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Abiotic Disorders

Tree disorders caused by an 
environmental condition or 
human activity

Biotic Disorders

Tree disorders caused by 
another organism:
referred to as a pest
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Types of tree problems (a.k.a. disorders)
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Abiotic Disorders

Soil & Root
Problems

Extreme
Weather

Mechanical
or Chemical

Injury
Arboricultural
Malpractice
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Types of tree problems (a.k.a. disorders)
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A pest is an organism harmful to human concerns

Pests

Animals

Plants

Microbes
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Types of tree problems (a.k.a. disorders)
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Invertebrate
Pests

May damage trees
by feeding or by

habitat use

Vertebrate
Pests

Some are a nuisance 
to people, not a harm 

to trees

Animals That Are Pests
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Types of tree problems (a.k.a. disorders)
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Plants That Are Pests

Competition
Allelopathy
Parasitism

Turf &
Invasives

Parasitic
Plants

Vines &
Epiphytes
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Types of tree problems (a.k.a. disorders)
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Microbes That Are Pests

FOLIAR
DISEASES

VASCULAR
DISEASES

ROOT
DISEASES

Organisms 
typically invisible 
to the naked eye

Pathogens cause 
disease or decay

Fungi & bacteria 
are most common 

causes of tree 
diseases

Viruses &
Phytoplasmas 

cause a few major 
diseases
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Diagnosing tree problems
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First gotta know what is normal versus abnormal for the tree
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Diagnosing tree problems
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What are the clues that point to the cause of a disorder?

Signs SymptomsCausal
Agent

Direct evidence of the 
presence or activity of a 
disorder-causing agent

Tree physiological 
response to a

disorder-causing agent
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Diagnosing tree problems
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Where to get help with diagnostics?
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Managing tree problems
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An ounce of prevention is worth a pound of cure because we have limited ability to cure!
Protect trees and site quality during construction

Source: www.independenttree.com/how-to-protect-trees-during-construction Source: www.ncufc.org/event.php?id=36

SW VA Landowner Woods & Wildlife Conference • February 22, 2025



Managing tree problems
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An ounce of prevention is worth a pound of cure because we have limited ability to cure!
Put the right tree in the right place

Source: www.arborday.org/planning-selection-location
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Managing tree problems
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An ounce of prevention is worth a pound of cure because we have limited ability to cure!
Purchase high-quality nursery stock

Source: texastreeplanting.tamu.edu/PickTreeAtNursery.html

Source:
Lily, S. et al. (2022). Arborists’ Certification Study Guide (4th ed.). International Society of Arboriculture.
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Managing tree problems
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An ounce of prevention is worth a pound of cure because we have limited ability to cure!
Use proper planting techniques
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Managing tree problems
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An ounce of prevention is worth a pound of cure because we have limited ability to cure!
Practice good tree health care

Source: Proper Mulching. www.lagrangepark.org Source: U.S. Forest Service. Watering Mature Trees. youtu.be/lrirPBMTYi0
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Managing tree problems
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An ounce of prevention is worth a pound of cure because we have limited ability to cure!
Hire a qualified arborist
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Take home messages
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• Tree problems arise when landscape 
conditions are not suitable for trees

• Adverse landscape conditions disrupt 
normal tree biology and cause stress

• Stress factors can compound each other 
and lead to tree decline if left untreated

• Although pests and diseases are 
considered common culprits, they are often 
secondary to abiotic stress factors

• Stress prevention and early intervention are 
key to keeping trees healthy and attractive
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