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Abiotic
Causal Agents

Environmental

• Water deficit/excess

• Planting depth

• Sunburn/sunscald

• Light issues

• Pollution

• Aeration deficit

• Cold & hail injury

Mechanical

• Root & stem girdling

• Damage from 
equipment/vandalism

• Poor pruning cuts

• Poor staking

• Soil compaction

• Root injury

Chemical

• Nutrient deficit/ excess

• Pesticide/herbicide 
damage–accidental or 
deliberate

• Salinity
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https://www.ag.ndsu.edu/horticulture/iron-chlorosis-brief-overview
https://creativecommons.org/licenses/by-nc-sa/3.0/


Fungal

Bacterial

Viral

Insects

Mites

Nematodes

Animals

Snails/slugs

Biotic
Causal Agents
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Plant Site

Testing Research

Diagnosis

Remedy & 

treatment 

plan

Use systematic, 

investigative, 

question 

based process
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Identify the plant
Genus & species of the 

specific plant? Cultivar?

Origin?

Normal appearance?

Are its cultural needs being 

met?

• Sun/shade

• Soil texture/pH

• Drainage

• Climate zone appropriate

1

Liquidambar styraciflua ‘Variegata’

https://kiginursery.com/sweet-gum/liquidambar-styraciflua-variegata-variegated-sweet-gum/
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https://kiginursery.com/sweet-gum/liquidambar-styraciflua-variegata-variegated-sweet-gum/


Identify the symptoms
Examine the affected portions

Describe symptoms using standard 

and consistent terminology. 

Note the following:

Where are the symptoms 

located? Size, shape, color?

Example: Minute yellow stippling on 

upper leaf surface, esp. along veins

2

John A. Weidhass, Virginia Polytechnic Institute and State University, Bugwood.org

Spider mite damage on Quercus
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https://www.forestryimages.org/browse/detail.cfm?imgnum=1626015#collapseseven


Inspect the entire plant
Examine whole plant, not just affected 

parts. ID overall symptoms.

• Trunk & root flare, roots if necessary

• Branches/stems/vascular tissue

• Canopy/shoots/leaves

• Flowers/fruit

Damage isolated to one part or 

distributed throughout plant/canopy?

Is plant size, growth rate and 

development normal?

Are physical signs present?

3

Tim Broschat, Symptoms of Palm Diseases and Disorders, USDA APHIS PPQ, Bugwood.org

Magnesium deficiency on Phoenix robelenii
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https://www.forestryimages.org/browse/detail.cfm?imgnum=5475260#collapseseven


Frass Conks Webbing Cankers

Mines Honeydew Gummosis
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Chlorosis Necrosis Wilt Distortion

Blotch Galls Rot
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Inspect and evaluate the site

Thoroughly examine growing environment

• Soil

• Texture

• pH

• Drainage

• Moisture levels

• Compaction

• Soil coverings/mulch/amendment

• Hardscape and growth obstructions

• Microclimates

• Terrain/slope/low areas

• Irrigation type

• Surrounding plantings

4
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Look for patterns Is damage on one side, one part, old growth, 

new growth, scattered? Is symptom isolated 

to an area with damage?

Is there a pattern within the environment? 

Low or high areas, wind, adjacent to 

infrastructure or hardscape?

Is damage uniform throughout plant or 

landscaped area? 

Irregular patterns of different species? 

Possibly abiotic

Is damage random throughout plant or 

tissue? Regular patterns of same species or 

family?

Possibly biotic

5

Verticillium wilt on Cotinus coggygria. Random 

branches dying, others healthy

University of Illinois Plant Clinic, Home, Yard & Garden Pest, Issue 11, http://hyg.ipm.illinois.edu
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http://hyg.ipm.illinois.edu/


Review plant maintenance & site history

Ask lots of questions! Be a keen observer 

• Planting age, method, size at install 

• Past maintenance practices–pruning, 

mulching, pest mgmt., etc.

• Chemical & fertilizer use –

accidental/deliberate

• Irrigation duration & frequency

• Water source and quality

• Evidence of recent construction

6

Tree planted too deep, amendment added, on turf irrigation, small well

George Weigel, Pennsylvania Garden Writer, George Weigel.net Botanicon 2019



Condense field data

7

Damage uniform throughout 

plant or landscape. Irregular 

patterns of different species.

Signs not present.

Possibly Abiotic

Synthesize information gathered in field

Look up susceptibility of species http://ipm.ucanr.edu/

Determine if likely causal agent is abiotic or biotic

Damage random throughout 

plant or tissue. Regular patterns 

of same species or family.

Signs may be present.

Possibly Biotic

Use diagnostic tables in abiotic or biotic book
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http://ipm.ucanr.edu/
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Samples and testing Research! Read! .edu sites

If needed, confirm your diagnosis 

with lab testing.

Plant tissue – diseases, 

nutrient deficiency/excess

Water – salinity, nutrient 

deficiency/excess

Soil – pH, texture, OM %, 

nutrient issues

Insects for ID

8

County Ag. Dept., area Extension Office, private lab.

Follow their instructions  for sampling, labeling, 

storage, transport
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8 DIAGNOSTIC STEPS

Identify 

the plant

Identify 

the 

symptoms

Inspect 

the entire 

plant

Inspect & 

evaluate 

the site

Samples & 

testing

Condense 

field data

Plant 

maint. & 

site history

Look for 

patterns

Botanicon 2019



Questions? Thank you
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