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Presentation Goals...Develop a 

greater understanding of:

• The step by step approach to field 

assessment of ‘problem’ trees

• The information needed for diagnosis

• How to collect and submit a good

specimen for lab diagnosis



But first……....A quick review of a 

couple important concepts in 

Plant Pathology……



Important Definitions

• Plant disorder and plant disease

– What is a plant disorder?

• Any abnormal growth or development in a plant

– What is a plant disease?

• Any abnormal growth or development in a plant 

specifically caused by an infectious 

microorganism (pathogen) 



Plant Problems

• May be caused by MANY different things

• Causal agents can be classified into two broad 

categories:

– Biotic causes

– Abiotic causes



• Living entities:

– Infectious microorganisms (aka pathogens or 

diseases agents)

– Insects

– Weeds

– Mollusks (Snails and Slugs)

– Mammals

– Birds

“Biotic” causes of tree problems
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“Abiotic” causes of tree problems
• Non-living entities

• Cultural or environmental stress:

– Moisture extremes

– Temperature extremes

– Soil problems 

– Nutrient deficiency or toxicity

– Wind

– Air pollution

– Pesticide toxicity

– Improper cultural practices NMSU-CES



Causal Agents
Biotic                        Abiotic

• Fungi

• Bacteria 

• Viruses and viroids

• Nematodes

• Phytoplasmas

• Parasitic higher plants

• Other biotic agents 

(insects, weeds, snails, 

etc...)

• Temperature extremes

• Moisture extremes

• Soil problems

• Nutrient deficiency or 

toxicity

• Wind / Air pollution

• Pesticide toxicity

• Improper cultural 

practices



The Plant Disease Triangle

The degree to which these components interact, correlates to the severity

of the disease episode – thus, the more susceptible the host, the more 

virulent the pathogen and the more conducive the environment and the 

longer the environment is favorable, the greater the severity of the disease.

STRESS



Diagnosing Plant Problems

• Diagnosis is the process of determining the 

cause of an abnormality

• Diagnosis is a team effort

– Grower/consultant/manager

– Submitting Agent

– Diagnostic Lab

• Conclusions are derived from critical 

evaluation of the plant and its environment

• Requires a blend of good observational 

skills, science, and experience
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Diagnostic Challenges with Trees

• LARGE, Slow-growing, perennial 

plant

– Symptoms may develop slowly over a 

long period of time

• Symptoms may occur away from 

the site of infection

– Hard to submit the whole plant for 

examination (in the lab)

– May be hard to collect an appropriate 

piece of the plant for lab tests



Diagnostic Challenges

People think 

problems should 

be easily identified 

from just the 

symptoms



Diagnostic Challenges

Symptoms are 

NOT specific to 

causal agents!



Diagnostic Challenges with Trees

NMSU - Plant Diagnostic Clinic



Field Assessment of Tree Problems

• Should be a step by step (systematic) approach

• Start by looking at the large scale and narrow down 

to smaller plant parts

• Why a systematic approach?

– Should provide a thorough evaluation of the entire 

plant

– May find things on larger plant parts that can help to 

explain symptoms on smaller parts



Step by Step Approach to Assessing 

Tree Problems

1. Identify the plant

2. Look at the “whole” tree

3. Look at the surroundings

4. Look at the soil and rooting area

5. Look closer at the trunk

6. Look closer at the main branches

7. Look closer at the small branches 
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Step by Step Approach to Assessing 

Tree Problems

8. Look at the foliage

9. Talk to the grower or landscape 

manager 

10.Take good notes of what you 

see and what you hear

11.Take good photos 
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Step 1: Identify the plant

• Proper plant identification is critical

– Scientific name

– Common name

– Cultivar or Variety

• Know the normal, healthy 

appearance of the plant

• Helps to identify potential 

diseases, insects and abiotic 

disorders

Cooperative Extension Service
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Step 2: Look at the whole tree

• Walk completely around the tree 

(if possible) looking for anything 

that stands out

• Take note of symptoms – be 

specific

– Which part(s) of the plant is 

symptomatic?

– Describe the symptoms (be detailed)

– Note how many or how much 

(severity) of plant
NMSU-CES



Step 3: Look at the surroundings
• Look at trees of the same species and other species. 

Do they have similar symptoms?

– If other trees of the same species have similar symptoms 

is it more or less likely to be disease? 

• More likely

– If other trees of other species have similar symptoms is it 

more or less likely to be disease? 

• Less likely

Disease agents tend to be somewhat host specific

Similar symptoms across species usually indicates an 

environmental or cultural stress



Step 3: Look at the surroundings

• Look at other plants - shrubs, turfgrass, flowers, etc.

– If other types of plants have similar symptoms, is it 

more or less likely to be a disease?

• Less likely

– If other types of plants don’t have similar symptoms,  

is it more or less likely to be a disease?

• More likely

Disease agents tend to be somewhat host specific

Similar symptoms across species usually indicates an 

environmental or cultural stress



Step 3: Look at the surroundings

• What other things in the surrounding area would 

you look at?

– Proximity to structures (buildings, streets, etc.)

– Proximity to paved or unpaved driveways, roads, 

paths, etc.

– Proximity to other trees/plants (crowding, shading)

– Exposure (sun, shade, reflected heat…)

– Look at the irrigation system and other “hardscape” 

features of the landscape



Step 4: Look at the soil and rooting area

• How important is the soil and the rooting area? 

– Some references state that soil problems contribute 

to 80% of all tree problems

• How much of the tree is underground? 

– Varies by species, but most experts say at least half 

the tree is underground

• Decline of a tree from the top down or a uniform 

decline of the entire tree suggests a root and/or 

soil problem



• Is there sufficient 

space for root and 

trunk growth over 

time?

• Is it possible to get 

water to the trees 

feeder roots? 

Step 4: Look at the soil and rooting area

www.curballure.com/blog



• Look for evidence of circling 

(girdling) roots

– This is probably the most 

common cause of death in 

landscape trees

– May cause a gradual decline in 

trees (10-20 years) resulting in 

failed diagnostic efforts 

– Sometimes hard to detect until 

the dead tree is removed from 

the landscape

Step 4: Look at soil and rooting area

www.annotations.squarespace.com



Step 4: Look at the soil and rooting area 

• Look at soil moisture level – very dry or 

very wet soil may indicate a watering 

problem

– Ask questions about irrigation to help 

determine if tree is being irrigated 

appropriately

– If soil is wet, push a large screwdriver into 

the soil – how easy or hard this is in wet 

soil is an indicator of soil compaction

– algae or moss on soil or roots around trees 

usually indicates perennially wet soils

www.thepapershell.com



Step 4: Look at soil and rooting area

• Look for surface roots -

may indicate compaction 

and/or poor drainage (wet 

soils) as roots grow where 

oxygen is available

• Take cores with a soil 

probe – this can show soil 

problems (changes in 

texture, hardpans, caliche) 

University of Florida

Oregon State University



• Look for root flare at 

base of the tree

– If the trunk doesn’t 

widen out as it goes 

into the soil, the tree 

may have been 

planted too deep or 

soil may have been 

added over the rooting 

area (smothers the 

feeder roots)

Step 5: Look at the trunk

Missouri Botanical Gardens

University of Florida

Missouri Botanical Gardens



Step 4: Look at the trunk

• Look for cankers and injuries 

(lawn mover blight, animals, 

freeze injury, etc.) 

– Significant Damage to the 

trunk will result in symptoms 

on branches and foliage

– Once 50% of the bark is 

damaged, the tree is 

considered to have no value
Natalie Goldberg, NMSU-CES



Step 4: Look at the trunk

• Look for evidence of decay 

in large pruning cuts

• Tap the trunk with a mallet 

– a drum-like hollow sound 

is a symptom of internal 

decay

• The presence of fungal 

fruiting bodies on trunk 

may also indicate internal 

decay or disease

Natalie Goldberg, NMSU-CES



Step 6: Look at the major branches

• Look for cankers, 

damage, fruiting bodies 

– same as on the trunk

University of Utah

www.bfw.ac.at

Michigan State University



Step 7: Look at the smaller branches 

and twigs

• Look for cankers, 

damage, fruiting 

bodies – same as 

on the trunk and 

major branches



Step 7: Look at the smaller branches 

and twigs

University of Arizona - CES



Step 5 – 7: Trunk, branches and twigs

• Look for ooze, galls, fruiting bodies

www.apsnet.org NMSU CES

Michael Kangas, 

NDSU – North 

Dakota 

Forest Service, 

Bugwood.org



Steps 5 - 7: Trunk, branches and twigs

• Look for evidence of insects

– Primary cause of problem

– Secondary problem 

(indicator of stress)



Don’t overlook the obvious! 
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Step 8: Look at the foliage

• Color and size

– Whole leaf or part of 

leaf?

– All leaves, new leaves, 

old leaves, interior 

leaves, terminal leaves? 

– One, several or all 

branches?

– Early fall color is a 

generic symptom of 

stress



• Spots and blights –

diseases, insects, 

environment... 

Step 8: Look at the foliage

Natalie Goldberg, NMSU-CES
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www.apsnet.org

NMSU Plant Clinic



• Scorch and dieback – could 

be an abiotic cause, vascular 

disease or a root problem 

Step 8: Look at the foliage

NMSU-CES



Step 8: Look at the foliage

• Deformity – think about 

herbicides, insects, and 

environment, before 

disease

NMSU Plant Clinic

NMSU Plant Clinic



• Thin canopy

• Necrosis

• Defoliation

Step 8: Look at the foliage

Natalie Goldberg, NMSU-CES



Step 9: Talk to the grower

• Ask questions 

• Be persistent

• Take good notes

• Communicate your 

findings 



Critical Information Needs
• When the problem began

• Specific description of symptoms (including symptom 

development)

• Indication of whether or not the symptoms are 

spreading (on plant or to other plants)

• Indication of distribution or pattern (group plantings)

• Cultural practices (particularly irrigation)

• Environmental conditions (prior to and during 

symptom development)

• Chemical use history (including fertilizer)



Accurate and complete information 

is important because….

• The only information provided by the sample  

are the symptoms that are evident on that

sample

– Samples are usually a small piece of the plant

– Samples show symptoms at only a moment in time 

(no information on symptom progression or spread)

– Samples provide no information on how much of the 

plant or how many plants are affected

– Samples don’t tell when the problem began



Tree Diagnoses (2005-2014)



Tree Diagnoses (2005 – 2014)
Top 11 Submitted Species

Tree Species Common Name Total Samples Diseased % Diseased

Pinus Pine 321 38 12

Juniperus Juniper 186 31 17

Prunus Stone Fruits 178 31 17

Pyrus Pear 164 18 11

Malus Apple 112 17 15

Populus Poplar/Aspen 109 10 9

Carya Pecan 79 17 22

Morus Mulberry 77 11 14

Picea Spruce 74 14 19

Quercus Oak 69 4 6

Fraxinus Ash 68 2 3

47 Other spp. 517 121 23

Total 1,954 314 16



Top 3 Diseases on 

Most Commonly Submitted Species

Tree Species Disease Disease Disease

Pine (38) Phomopsis (21) Phymatotrichum (3) Rhizosphaera (3)

Juniper (31) Phomopsis (24) Crown Gall (2) 5 others (1 each)

Stone Fruits (31) Bacterial Canker (9) Bact. Leaf Spot (5) Phyllosticta (4)

Pear (18) Fire Blight (15) Phymatotrichum (2) Crown Gall (1)

Apple (17) Phymatotrichum (3) Fire Blight (3) Nectria Canker (2)

Poplar/Aspen (10) Cytospora (5) Slime Flux (2) Phomopsis (2)

Pecan (17) Phymatotrichum (14) Crown Gall (2) Cytospora (1)

Mulberry (11) Phomopsis (4) Phyllosticta (3) Root-knot Nem (2)

Spruce (14) Rhizosphaera (8) Phomopsis (4) Diplopia (2)

Oak (4) Phomopsis (2) Powdery Mildew (1) Phyllosticta (1)

Ash (2) Alternaria (1) Anthracnose (1)

*Over 40% of the “diseases” identified are secondary to stress or physical injury



Tree Diagnoses (2005 – 2014)
Top 8 Species – Highest Disease Percentage

Tree Species Common Name Total Samples Diseased % Diseased

Thuja Arborvitae 18 9 50

Robinia Locust 18 9 50

Sambucus Elderberry 13 6 46

Salix Willow 23 9 39

Pistachia Pistachio 52 17 34

Cupressus Cypress 40 11 28

Foresteria NM Privet 15 4 27

Ulmus Elm 13 3 23

Carya Pecan 79 17 22



Top 3 Diseases on

Highest Percent Diseased Species

Tree Species Disease Disease Disease

Arborvitae (9) Phomopsis (5) Phyllosticta (2) Rhizoctonia (1)

Locust (9) Powdery Mildew (7) Phyllosticta (2)

Elderberry (6) Phomopsis (3) Heart Rot (2) Powdery Mildew (1)

Willow (9) Slime Flux (3) Phomopsis (2) Cytospora (2)

Pistachio (17) Phymatotrichum (8) Alternaria (5) Septoria (3)

Cypress (11) Phomopsis (6) Rhizoctonia (2) 3 others (1 each)

NM Privet (4) Powdery Mildew (2) Verticillium (1) Crown Gall (1)

Pecan (17) Phymatotrichum (14) Crown Gall (2) Cytospora (1)

*Over 35% of the “diseases” identified are secondary to stress or physical injury



Diagnostic Challenges with Trees

• LARGE, Slow-growing, perennial 

plant

– Symptoms may develop slowly over a 

long period of time

• Symptoms may occur away from 

the site of infection

– Hard to submit the whole plant for 

examination (in the lab)

– May be hard to collect an appropriate 

piece of the plant for lab tests



Diagnostic “Do’s” for trees
• Do a complete assessment of the whole plant and the 

surroundings

• Do take good, in focus, photos of the tree in it’s 

environment

• Do provide accurate information regarding the 

management and environment

• Do collect samples of as many 

parts of the plant as possible –

leaves, twigs/branches, vascular 

tissue, and roots

Natalie Goldberg, NMSU-CES



Diagnostic “Don’ts” for trees
• Don’t collect completely dead plant material

• Don’t send a sample without a completed submission 

form

• Don’t add water to the sample

– No wet paper towels, etc.

– Avoid plastic 

• Don’t collect or mail samples 

late in the week or on holidays

• Don’t store samples in your car 

or in the freezer

Natalie Goldberg, NMSU-CES



Diagnosing Plant Disorders
• NMSU Plant Diagnostic Clinic:

– http://plantclinic.nmsu.edu

– Forms and information for 

submitting samples.

– Publications, links, etc.

• Support lab for the National Plant 

Diagnostic Network

• Samples processed free of charge when 

submitted through the County Extension 

Agents



Do you know your County Agent?

aces.nmsu.edu/county/



What’s happening here?

www.itrees.com

Natalie Goldberg, NMSU-CES



August 7, 2014

August 14, 2014
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Phymatotrichopsis omnivora

• Phymatotricum root rot (aka cotton root rot, Texas 

root rot, root rot)

NMSU Plant Diagnostic Clinic
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