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Overview 



PLANT DISEASE 



• Definition: deficiency in the plant’s ability to carry out essential functions, 
due to the interference of a pathogen or adverse environment. 

Infectious disease 
(biotic): 

caused by a pathogen 

Agrios, 2004. 

Plant disease 

Non-infectious disease 
(abiotic): 

caused by a lack/excess of 
factor that supports life 



Sign: evidence of the pathogen, its parts or products on the 
host plant 

Symptom: host reaction or change, effect of disease 

SIGNS AND SYMPTOMS 

Agrios, 2004. 



CSU PDC, 2018 CSU PDC, 2018 

Signs or symptoms? 

CSU PDC, 2018 



Entities that can cause 
disease, such as fungi, 

bacteria, viruses, 
oomycetes, nematodes  

        PATHOGENS 

Agrios, 2004. 



Agrios, 2004. 

PATHOGEN DISSEMINATION 



Susceptible 
Host 

Conducive 
environment 

Pathogen 

DISEASE 

DISEASE MANAGEMENT: Disrupting the triangle 



Use a resistant plant 

Resistant host 

Conducive 
environment 

Pathogen 
NO DISEASE! 



Use a resistant plant Reduce moisture 

Resistant host 

Conducive 
environment 

Pathogen 
NO DISEASE! 

Susceptible 
Host 

Non-conducive 
environment 

Pathogen 
NO DISEASE! 



DISEASES 2018 



Total = 1021 
Trees and shrubs  = 154 
 
Most common: 
- Abiotic diseases 
- Pine wilt 
- Fire blight 
- Canker 
- Insect damage 

        PDC samples 



Winter injury 

Courtesy of J. 
Stewart 

Courtesy of J. Stewart 

- Scorching 
- Browing 
- Death of buds/twigs 
 
Causes: 
- Water stress 
- Wind damage 
- Solar radiation 
 
Winter watering is important! 



• Drift: turf/field applications, watch for 
trees with thin bark, low branches 

• Root uptake: shallow roots, 
continuous application, check labels! 

• Contaminated equipment: use clean or 
separate equipment  

CSU PDC, 2018 CSU PDC, 2018 

Herbicide damage 

CSU PDC, 2018 



Leaf scorch 
Dry, brown leaf margins 
 
Symmetrical, marginal necrosis or 
interveinal necrosis 
 
Causes: 
- High temperatures 
- Poor root growth 
- Water stress 
- Excess fertilizer (root burn) 
 
Watch out for reflective scorch!  

CSU PDC, 2018 

CSU PDC, 2018 



Cytospora canker 

CSU PDC, 2018 

(Cytospora sp.) 

• Sunken, discolored areas 
• Branch girdling 
• Flagging 
• Gummosis 

 
 



CSU PDC, 2018 Bruce Watt, University of Maine, Bugwood.org 



Biggs, A.R. and G.G. Grove. 2005. The Plant Health Instructor. DOI: 10.1094/PHI-I-2005-1220-01 



Cytospora canker 

CSU PDC, 2018 

(Cytospora sp.) 

• Sunken, discolored areas 
• Branch girdling 
• Flagging 
• Gummosis 

 
 

MANAGEMENT 
• Plant resistance species 
• Prune infected tissue 
• Avoid tree damage 
• Keep trees healthy, minimize stress 



• Foliar chlorosis and necrosis 
• Vascular discoloration 
• Wilting 

Verticillium wilt 
(Verticillium sp.) 

CSU PDC, 2018 



  Figure 1. Life cycle of Verticillium dahliae in tree hosts (courtesy of J.A. Hiemstra and A.J. Termorshuizen; drawing by P.J. Kostense). 
Berlanger, I. and M.L. Powelson. 2000. The Plant Health Instructor. DOI: 10.1094/PHI-I-2000-0801-01 



• Foliar chlorosis and necrosis 
• Vascular discoloration 
• Wilting 

MANAGEMENT 
• Plant resistance species 
• Prune infected tissue 
• Avoid root damage 

Verticillium wilt 
(Verticillium sp.) 

CSU PDC, 2018 



Berlanger, I. and M.L. Powelson. 2000. The Plant Health Instructor. DOI: 10.1094/PHI-I-2000-0801-01 
 



Pine wilt 

Courtesy of J. Stewart Courtesy of J. Stewart 

Pinewood nematode 
(Bursaphelenchus xylophilus sp.) 

• Wilt and death 

MANAGEMENT 
• Plant resistance varieties 
• Remove trees 
• Keep trees healthy 



Donald, P. A., W. T. Stamps, M.J. Linit, and T. C. 
Todd. Pine wilt disease. The Plant Health 

Instructor. DOI:10.1094/PHI-I-2003-0130-01. 
Updated 2016 by T. C. Todd. 



CSU PDC, 2018 

Other problems 

CSU PDC, 
2018 

CSU PDC, 
2018 

W. Cranshaw, Colorado State University, Bugwood.org CSU PDC, 
2018 



DISEASE DIAGNOSIS 



1. Know the host: plant ID, what does the healthy plant look like? 
 

2. Look for signs and symptoms 
 

3. Look for patterns: on the plant, in field, among other plants, 
prevalence, symptom progression, host specificity 
 

4. Investigate: ask questions, microscopy, incubation, lab tests 
 

5. Diagnose: read and communicate 

STEPS IN DISEASE DIAGNOSIS 



(Stewart and Galea 2006)  



SAMPLE SUBMISSION 



CSU Plant Diagnostic Clinic Website:  http://plantclinic.agsci.colostate.edu 













Sample submission guidelines for trees and shrubs (zoom in!) 





THANK YOU! 

Ana Cristina Fulladolsa 
Director 

Tessa Albrecht 
Diagnostician 

Rachael Stoudt 
Student Intern 2018 

Ryan McNally 
Website Design 

Contact us at plantlab@colostate.edu 
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