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Being a 
Plant Health Diagnostician 

• A good diagnostician is: 

– Knowledgeable 

– Inquisitive 

– Systematic 

– Thorough 

– Persistent 

Rose Mosaic Virus 



A diagnostician needs to know: 
 • The Plants 

– Biology and physiology 

– What is normal and 
what is abnormal 

– Key pests and problems 

– Cultural requirements 

 

• What and how to 
investigate 
– Questions to ask 

– Sources of information 

– When and how to collect 
samples 

 
• The Site 

– Climate and weather 

– Soils 

– Water relations 

 

• Common Symptoms 
– Water deficit – wilting? 

– High soil pH - chlorosis 

– Salt Toxicity- leaf necrosis 

 



Diagnosing Plant Problems 1-5 

• Every Plant tells a story. We don’t have to guess. 

• Without an accurate and timely diagnosis, 
recommendations for control are at best lucky, 
and at worst harmful to the plant, environment, 
and owner. 

• Many possibilities + few solutions require good 
diagnosis = process of exclusion. 

• Narrow down the list of suspects. 

• Determine a history of the problem 

 

 



How to become a diagnostician. 

• Learn to listen.  

• Learn to see. 

• Train yourself to see the 
whole picture. 

• Learn the causes of plant 
stress 

• Understand the concepts 
of damage threshholds. 

 



Health is a relative term…. 

• Can a plant (or a human) be  
“perfectly healthy”? 

 

 

 

 

 

 Where are we on the spectrum between complete and 
perfect health and death?    

Crown Gall 
Bacterium 

Rose Rosette Virus 



Health is  a relative term…… 

• Disease isn’t the exception, it’s the norm. 

 

 

 

 

 

 

Infectious agents are  

everywhere! 
Bacterial Spot on Pepper 

Blossom End rot on Pepper 



Health is  a relative term…… 
and is governed by laws of ecology 

• Everything is connected:   You can never do merely 
one thing      
 

• There is no ‘away’:   Everything has to go somewhere   
 

• Every action has repercussions and costs:  Impact is 
related to human affluence X                                     
numbers of actions.   

 

• Everything is always changing.  
 

• Everything has limits.  

 

 

 

 

http://webs.wofford.edu/whisnantdm/Sixtie
s/Environment/FourLaws.pdf 

Root and Butt rot of oak- fungal 



Health is  a relative term…… 

• Many are seeking a miracle.   
Some will want you to 
validate or endorse what 
they have already done, 
right or wrong. 
– Disputes with neighbors 

– Mental health issues 

– Scamming the landlord 

– Off label or mis-use of chemicals 

– Most are not malevolent…. 

...but some are ignorant and gullible.  

 

 

 

 

 

 

Dicamba Herbicide damage on tomato 



It’s not always a disease or an insect 

Left to right: 

Camellia virus 

Euonymus variegation 

Alberta spruce ‘sport’ 



Yes, this  

is normal. 

Left: ‘fall’ color on White pine 

Middle: Taxus sp. fruit 

Right:  Tricolor Beech 

http://1.bp.blogspot.com/-ruRhs9ZzUrY/UHeCt18iTJI/AAAAAAAAC3k/hOHQ_DqFsIU/s1600/121013AutumnWhitePine.jpg


Health is  a relative term…… 

• Most problems are cultural, not pest 
related: most gardeners do not 
necessarily use good science. 

 

      -Grandma’s home remedies 

      -Geographic impact on your   
       recommendations 

      -Google search:   Site:edu sources 

       -Everyone is an expert.  

 

 Aphids? 



Biotic vs. Abiotic = 

 Living vs. Nonliving 
 

Left – lacebug damage     vs.          herbicide damage 



Steps in diagnosis:   1 of 8 

1. Identify the plant.  

1.1 What is Normal 
vs. abnormal 

1.2 Key pests and 
problems 

1.3 Cultural 
requirements 

1.4  Family of plant 

1.5  Age?  Size? 

 

 

 

Veinal Chlorosis 



Remember…. 

Mimicking Symptoms 
Natural leaf shed 

(especially evergreen 
trees) 

Natural leaf 
retention (some 
deciduous trees in 
winter) 

Leaf variegation 

Red spring color 
as leaves emerge 

 



Mimicking Symptoms 

Natural bark features (corky, 
flaking, exfoliating, cracks, fissures) 

Natural growths – galls, burls, 
root projections (mycorrhizal 
fungal and bacterial colonization) 

Witches’ broom                
(genetic mutation) 

Fasciation 

Lichens, algal,  

  and moss growth 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.missouribotanicalgarden.org/gardens-gardening/your-garden/help-for-the-home-gardener/advice-tips-resources/pests-and-problems/other/normal.aspx&ei=gJYIVa7GLIOmNtnPgdgG&bvm=bv.88198703,d.eXY&psig=AFQjCNGisFl8QD1xEIWKmjQIniUGTbczEw&ust=1426712569052394


Steps in diagnosis:   2 of 8 
 

2. Describe symptoms. 

2.1  How is it chewed? 

2.2  Where is it on the 
plant?  Ex. top or bottom 

2.4  What does the spot 
look like? 

 ‘dry’ or ‘wet’? 

 ‘haloed’ ? 

 yellow, purple, brown?  

  

 

 

 

 

 

TSWV  Ring Spots 

Rust on Serviceberry 



Leaf Symptoms 

Wilt 

Necrosis 

Chlorosis 

Ragged edges 

Malformed 

Defoliating 

Early fall 
color/senescence 

Rose rosette virus 

Herbicide damage on tulip poplar 



Mg, Mn, Fe deficiency 



Root Symptoms 

Shriveled 

Discolored 

Distorted 

Normal healthy roots are creamy 

white colored under outer skin 



Shoot  

Symptoms 

Wilt 

Dieback 

Distortion 

Witches’ 

Broom 

White pine witches broom growth 



Branch and Trunk Symptoms 

Sunken, 
discolored bark 

“Wound wood” 

Bark shred/shed 

“Bleeding” 

Swelling 

Splitting and 
cracking 

Root 

Disease 

Drought 



Trunk Flare 

 

 

Tree missing part of its  

flare= bad planting. 

This is normal…. 

 

Unfortunately we also see these others: 



Damage from…..FEET climbing the tree 



Steps in diagnosis:   
3 of 8  

3. Inspect the site if possible/ask                                                     
 about:  

 

3.1 Exposure- wind?  Cold?  Sun? 

3.2 Soil- pH? 

3.3 Topography- on a slope?  

3.4 Irrigation- mechanical                                    
or by hand? 

3.5 Drainage-  good or bad?  

 

 

Rhododendron iron 
 deficiency soil pH problem 

Winter injury 



Same trees planted same time.  What could be wrong with the tree on right? 



Is this Right Plant 

Right Place? 

 

Live oaks should be 

grown in full sun. How 

is this tree supposed to 

get enough light (or 

water)? 



Steps in diagnosis:  4 of 8 

4. Look for patterns 
     4.1 Within the landscape 
 4.1.1  Wind 
 4.1.2  topography 
 4.1.3  irrigation patterns 

 4.1.4  Species affected  
 
     4.2  Within the plant 
 4.2.1  Older vs Newer foliage, 
 outside vs. inside,  
 all-over vs one sided, 
  

Salt injury on white pine 



Steps for Diagnosing Tree 

Disorders 

Look for 

Patterns-                                                              

 

 

 

         What exactly do you                                         

……………………      see?? 

 





Eastern white pines 

atop the berm 

receive just the right 

amount of water 

whereas the pine – 

planted at the same 

time, same size – is 

declining because of 

too much water 

collecting around it 

at the base of the 

berm. 



Steps in diagnosis:   5 of 8 
5. Investigate history of planting: 

 

5.1  Unusual weather 

5.2  Management 

 5.2.1  Water 

 5.2.2   Chemicals 

5.3  History 

 5.3.1  Exposure to                                               
  “disturbance”? 

 5.3.2  Who, when, how?  

  



Two Bradford pears in the same parking island 

 – one is fine, one is off color. Why? 



The previous Bradford pear  that 

was prematurely coloring. Not 

drought, not  herbicide damage, not 

nutrient deficiency; the tree was 

guyed too long. 

 



Steps in diagnosis:   6 of 8 

6. Identify likely causes 
6.1  What are possible “fits”? 

 family? 

 setting?  

 history? 

  

6.2   What does not fit at all? 

 Can you rule out injury?   

 Chemical contamination? 

 Timing?      

 

 
Tomato;  tordon injury 

Fall Webworm or Tent caterpillar? 



Abiotic vs. Biotic problems? 

• Living agents cause BIOTIC problems. 

• Signs of organism may be present. 

• Often limited to a particular species. 

• May spread through planting of same species. 

 Insects and mites 
Fungi 
Bacteria 
Viruses 
Mycoplasmas 
Nematodes 
Vertebrates 
Mammals: rodents, bats, rabbits, 
 voles, birds, deer 



Abiotic vs. Biotic problems? 

• Non-living agents cause 
abiotic problems. 

• Physical evidence is not 
usually present 

• May affect many  different 
species in a planting 

• Usually does not move 
from plant to plant 

 

*Environmental 
Exposure 
Moisture 
Temperature 

*Mechanical 
Root damage 
Mower blight 
Staking 

*Chemical 
Element availability 
Herbicides/pesticides 
Air pollution 
salt 



Frost/Cold damage 

Death by  
Weedwacker  

Sun scald 



  

Deer 

Rodents 

Sapsucker damage 



Would  death by 

human be 

considered  

a biotic or abiotic 

cause? 



You wouldn’t do this to another living thing.   

Why do it to a tree? 

 



Steps in diagnosis:  7 of 8 

7.  Analyze samples and search 
information 

– Procedures for sending 
samples 

– Google searches 

– Virginia Tech Plant 

      Clinic Resources  

 

http://www.ppws.vt.edu/extension/
plant-disease-clinic/index.htm 
 
l 

White Pine borers 

http://www.ppws.vt.edu/extension/plant-disease-clinic/index.htm
http://www.ppws.vt.edu/extension/plant-disease-clinic/index.htm
http://www.ppws.vt.edu/extension/plant-disease-clinic/index.htm
http://www.ppws.vt.edu/extension/plant-disease-clinic/index.htm
http://www.ppws.vt.edu/extension/plant-disease-clinic/index.htm
http://www.ppws.vt.edu/extension/plant-disease-clinic/index.htm


Plant Disease Samples:  Bring in sample that shows the 

disease progression (both living and diseased on same 

branch)  

• Submit fresh sample for immediate mailing if need be.  

(Mon., Tues.)  

• When possible submit entire (dug not pulled) plant 

including roots and at least one pint of soil. Place moist 

root ball in plastic bag and tie to prevent drying. Cover 

top with ventilated plastic bag.   

• DO NOT WET tops but pack a moistened paper towel 

inside bag.   

 

Insect Samples:    Submit dead insect 

 

Weed Samples and Plant ID:  Make notes on size, color, 

and plant community.  Please bring in an entire plant if 

possible or photos or every part, especially flowers, fruit, 

leaf arrangement, and leaf type. 

 

All samples submitted should have a completed sample 

form (available at the help desk) submitted along with 

properly packed sample. 

Tar spot on maple 

Photinia Leaf spot 



Steps in diagnosis:  8 of 8 

8. Identify potential causes 

- Eliminate causes that do not fit facts 

- Utilize all the facts at your disposal: 
- Time of year 

- Plant name/family 

- Type of damage 

- Amount of damage 

- Plant part affected 

- Pattern of spread 

 

 

 

 

 

Phytophthora on Rhododendron 



Biotic – rodent feeding 

 vs. Abiotic – Weed eater damage? 



Side walk installation 

Heat, drought, pH 



What’s next?    
Recommending a solution 

• There may be negative consequences to doing 
something about a problem 

• There may be positive outcomes to doing 
nothing about a problem. 

• What is the cost of action?  Of inaction? 

 

 
Black Spot on rose 
 
 
 
Magnesium deficiency 
Tomato, (rt) 



Help Desk Resources 

 

 

• Resources 

• Diagnostic tools 

• Microscope training** 

• VCE Volunteer Status 

– Special training 
requirements 

 

 



Rules to live (diagnose) by: 
• When a chemical treatment fails it is                       

usually because of misidentification of                         
the pest or poor timing of application. 

• A good diagnostician gathers all available 
information, info and interprets it as best as 
possible  

    and only then makes a best guess…. 
• The only thing worse then saying “I don’t know” 

is making an incorrect guess. 
• Recognize your limitations; it is okay to ask for 

help. 
• We all get tricked from time to time. 
 



OK, someone wants 
you to recommend a 

pesticide… 

Shot hole fungi on Cherry 

• ID the plant. 

• ID the signs and symptoms. 

• Determine pattern, history                              
and degree of damage. 

• ID the pest(s). 

• Give appropriate advice.  

 

http://bygl.osu.edu/content/eab-ambrosia-beetle-connection-2


Learn common problems on plant families. 

Common Yew   

http://www.missouribotanicalgarden.org/Portals/0/Gardening/Gardening Help/images/Pests/Overwatering2233.jpg


Last Word 

• Be open minded.  

• Don’t by hasty and don’t guess. 

• Learn to identify trees/plants 

• Use the VCE Pest Management Guide and site:edu 
sources for diagnosis and pest identification. 

• Always recommend services of arborists for large trees. 

• Always recommend arborists who are certified. 

• Encourage residents to keep good records. 

• Diagnostics of plant problems is just like a crime scene 
investigation…..Enjoy the challenge.  
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mailto:kbuhls@vt.edu
mailto:mgarlalex@gmail.com

