
Tree Diagnosis and Plant Tree Diagnosis and Plant 
Disorders : ObjectivesDisorders : Objectives

•• Be able to distinguish between plant problems caused by living aBe able to distinguish between plant problems caused by living and nd 
nonliving disorders.nonliving disorders.

•• Understand the principles of a systematic approach to the plant Understand the principles of a systematic approach to the plant 
diagnostic process.diagnostic process.

•• Explain how stress can weaken a tree, predisposing it to additioExplain how stress can weaken a tree, predisposing it to additional nal 
problems.problems.

•• Learn to recognize the signs and symptoms of tree disorders.Learn to recognize the signs and symptoms of tree disorders.

•• Learn the various physiological disorders and injuries that can Learn the various physiological disorders and injuries that can affect affect 
trees, and learn what treatments are appropriate.trees, and learn what treatments are appropriate.

•• Become familiar with various types of insect and disease problemBecome familiar with various types of insect and disease problems s 
and their impact on trees.and their impact on trees.



Tree Diagnosis and Plant Tree Diagnosis and Plant 
DisordersDisorders

•• Diagnosing plant problems requires a combination of knowledge, Diagnosing plant problems requires a combination of knowledge, 
experience and keen observation.experience and keen observation.

• Usually diagnosis is not simply identifying a disease or insec• Usually diagnosis is not simply identifying a disease or insect.t.

• Diseases and insect problems are usually secondary, and occur • Diseases and insect problems are usually secondary, and occur on on 
weakened trees.weakened trees.

• Diagnosis is often the first step, followed by making the appr• Diagnosis is often the first step, followed by making the appropriate opriate 
recommendations.recommendations.



General DiagnosisGeneral Diagnosis
•• The history of the tree and its environment is of the utmost imThe history of the tree and its environment is of the utmost importance.portance.

• How long?  Early symptoms? Construction, excavation, chemical • How long?  Early symptoms? Construction, excavation, chemical treatments?treatments?

• Plant health problems can be categorized into two major groups• Plant health problems can be categorized into two major groups: biotic & abiotic.: biotic & abiotic.

Diagnosis is a systematic process that involves gathering informDiagnosis is a systematic process that involves gathering information, keen ation, keen 
observation and logical analysis. observation and logical analysis. 

1.1. Accurately identify the plant species. Accurately identify the plant species. Knowing the plant can limit the Knowing the plant can limit the 
number of suspected causes (host specificity).number of suspected causes (host specificity).

2.2. Look for a pattern of abnormality. Look for a pattern of abnormality. Comparisons between an affected tree Comparisons between an affected tree 
and a healthy species can help. Nonand a healthy species can help. Non--uniform damage can be indicative of uniform damage can be indicative of 
biotic agents. Abiotic damage may have a clear border or occur ubiotic agents. Abiotic damage may have a clear border or occur uniformly over niformly over 
a large area or on several plant species.a large area or on several plant species.

3.3. Carefully examine the site. Carefully examine the site. Check the contour and note structures present. Check the contour and note structures present. 

4.4. Note the color, size and thickness of the foliage. Note the color, size and thickness of the foliage. Many disorders become Many disorders become 
apparent in the leaves. apparent in the leaves. 



General Diagnosis ContinuedGeneral Diagnosis Continued

5. Check the trunk and branches.  5. Check the trunk and branches.  Wounds provide entrances for canker and Wounds provide entrances for canker and 
woodwood--rotting organisms. Small holes may indicate borers or bark beetlrotting organisms. Small holes may indicate borers or bark beetles. es. 
Watersprouts may indicate a variety of stresses.Watersprouts may indicate a variety of stresses.

6. Examine the roots and root collar. 6. Examine the roots and root collar. Stress caused by poor site conditions, Stress caused by poor site conditions, 
bad planting practices and humanbad planting practices and human--made site changes or management made site changes or management 
practices account for most of the initial plant health care probpractices account for most of the initial plant health care problems in urban lems in urban 
sites. White vs. brown vs. black root colors.sites. White vs. brown vs. black root colors.

►► 7070--90% of all plant problems result from adverse cultural and envir90% of all plant problems result from adverse cultural and environmental onmental 
conditions such as soil compaction, drought, moisture fluctuatioconditions such as soil compaction, drought, moisture fluctuations, ns, 
temperature extremes, mechanical injuries or poor species selecttemperature extremes, mechanical injuries or poor species selection. Usually ion. Usually 
the cause of plant problems is a combination or complex of nonlithe cause of plant problems is a combination or complex of nonliving stresses ving stresses 
and living contributors.and living contributors.



Symptoms and SignsSymptoms and Signs

•• Symptoms are effects of the causal agents that are Symptoms are effects of the causal agents that are 
apparent on the tree, or how the tree responds to the apparent on the tree, or how the tree responds to the 
disorder.disorder.

•• A problem can rarely be diagnosed by a single A problem can rarely be diagnosed by a single 
symptom.symptom.

•• Signs are direct indications of primary or secondary Signs are direct indications of primary or secondary 
causal agents, or something “left behind” by the causal agents, or something “left behind” by the 
agent.agent.

•• Patterns of damage on the foliage can indicate the Patterns of damage on the foliage can indicate the 
possible cause of the tree’s problems.possible cause of the tree’s problems.

•• Many symptoms are nonspecific and must be Many symptoms are nonspecific and must be 
analyzed in combination with specific information analyzed in combination with specific information 
about the tree and the site.about the tree and the site.



•• Diagnostic guide for Diagnostic guide for 
landscape plants landscape plants 
exhibiting nonspecific exhibiting nonspecific 
symptoms.symptoms.



Tree StressTree Stress

•• Stress is a term used to describe any condition that causes a dStress is a term used to describe any condition that causes a decline in ecline in 
tree health.tree health.

•• Water, temperature, light and minerals are all needed in a propWater, temperature, light and minerals are all needed in a proper er 
balance to promote plant health.balance to promote plant health.

•• Acute stress occurs suddenly and causes almost immediate damageAcute stress occurs suddenly and causes almost immediate damage..

•• Chronic stress takes a longer time to affect plant health.Chronic stress takes a longer time to affect plant health.

•• The most common causes are site and environment related.The most common causes are site and environment related.

•• Stress can sometimes be reversed.Stress can sometimes be reversed.



Abiotic DisordersAbiotic Disorders
•• Many agents of abiotic disorders are primary stress factors andMany agents of abiotic disorders are primary stress factors and are are 
often the first stage in the mortality spiral.often the first stage in the mortality spiral.

•• Soil and site problems Soil and site problems –– planting problems, soil compaction.planting problems, soil compaction.

•• Physical and mechanical injuries Physical and mechanical injuries –– occur relatively fast and the full occur relatively fast and the full 
extent of the injuries cannot be immediately assessed.extent of the injuries cannot be immediately assessed.

•• Temperature extremes Temperature extremes –– high or low. Sunscald and frost cracks.high or low. Sunscald and frost cracks.

•• Competition and allelopathy Competition and allelopathy –– light and nutrient competition. light and nutrient competition. 
Allelopathy is the chemical inhibition of growth and developmentAllelopathy is the chemical inhibition of growth and development of one of one 
plant by another. plant by another. 

•• Pollution damage Pollution damage –– acute toxicity occurs with exposure to high acute toxicity occurs with exposure to high 
concentrations over a relatively short period of time. Chronic iconcentrations over a relatively short period of time. Chronic injury is njury is 
due to longer exposures to lower concentrations. Sulfur dioxide,due to longer exposures to lower concentrations. Sulfur dioxide, fluoride, fluoride, 
ozone, ozone, peroxyacetylperoxyacetyl nitrates (PAN).nitrates (PAN).

•• Chemical injury Chemical injury –– herbicides, especially systemic ones.herbicides, especially systemic ones.



Biotic Disorders Biotic Disorders –– Insects and Other Pests  Insects and Other Pests  

•• Some insects are host specific. Some insects are host specific. 

•• Knowledge of the insect’s life cycle is important in identificaKnowledge of the insect’s life cycle is important in identification and tion and 
treatment. treatment. 

•• It is critical to know the amount of damage that can be toleratIt is critical to know the amount of damage that can be tolerated. ed. 

•• Most damage is from feeding or eggMost damage is from feeding or egg--laying.laying.

•• Feeding damage is characterized by the type of mouthparts the iFeeding damage is characterized by the type of mouthparts the insect nsect 
has. has. 

•• Chewing insects: caterpillars, webworms, beetles, weevils, EastChewing insects: caterpillars, webworms, beetles, weevils, Eastern tent ern tent 
caterpillars, cankerworm, leafminers, borers.caterpillars, cankerworm, leafminers, borers.

•• Piercing and sucking insects: aphids, adelgids, leafhoppers, trPiercing and sucking insects: aphids, adelgids, leafhoppers, true bugs, ue bugs, 
scales, mites.scales, mites.

•• Some insects can be vectors: Dutch elm disease.Some insects can be vectors: Dutch elm disease.





Biotic Disorders Biotic Disorders –– Nematodes Nematodes 

•• Nematodes are microscopic roundworms. Nematodes are microscopic roundworms. 

•• There are hundreds of species and not all are plant parasites. There are hundreds of species and not all are plant parasites. 

•• Nematodes are important in natural nutrient cycling. Nematodes are important in natural nutrient cycling. 

•• Pathogenic nematodes enter through roots, wounds, stomata or evPathogenic nematodes enter through roots, wounds, stomata or even en 
directly through the plant cells. directly through the plant cells. 

•• Nematode feeding can cause swelling, deformation of plant partsNematode feeding can cause swelling, deformation of plant parts, , 
blockage of vascular tissue and death.  blockage of vascular tissue and death.  



Biotic Disorders Biotic Disorders –– Diseases Diseases 

•• Four requirements are necessary for a tree disease to become seFour requirements are necessary for a tree disease to become serious: rious: 
a susceptible host, a pathogenic organism, an environment suitaba susceptible host, a pathogenic organism, an environment suitable for le for 
disease development and the right timing. disease development and the right timing. 

•• Site of infection can be indicative of the severity of the diseSite of infection can be indicative of the severity of the disease. ase. 

•• The vast majority of disease is caused by fungi. The vast majority of disease is caused by fungi. 

•• Bacteria (fireBacteria (fire--blight, crown gall). blight, crown gall). 

•• Viruses (ring spot, some stunt diseases). Viruses (ring spot, some stunt diseases). 

•• Control of disease is best done through prevention.Control of disease is best done through prevention.



Getting Laboratory AssistanceGetting Laboratory Assistance

•• Diagnostic labs can isolate pathogens, identify pests and proviDiagnostic labs can isolate pathogens, identify pests and provide de 
information about potential problems of the season.information about potential problems of the season.

•• A detailed description of the problem, the host plant and the A detailed description of the problem, the host plant and the 
surrounding conditions should accompany the sample.surrounding conditions should accompany the sample.

•• The real problem is rarely a simple matter of isolating a funguThe real problem is rarely a simple matter of isolating a fungus or s or 
identifying a pest.identifying a pest.

•• Plant disease diagnostic laboratories: Plant disease diagnostic laboratories: 
http://www.ca.uky.edu/agcollege/plantpathology/PPAExten/ppPDDL.hhttp://www.ca.uky.edu/agcollege/plantpathology/PPAExten/ppPDDL.htmtm

•• Submitting plant specimens for disease diagnosis: Submitting plant specimens for disease diagnosis: 
http://www.ca.uky.edu/agc/pubs/ppa/ppa9/ppa9.htmhttp://www.ca.uky.edu/agc/pubs/ppa/ppa9/ppa9.htm

http://www.ca.uky.edu/agcollege/plantpathology/PPAExten/ppPDDL.htm
http://www.ca.uky.edu/agc/pubs/ppa/ppa9/ppa9.htm

