


Upcoming Webinars

• April 9 - All About Alliums: Garlic, Green Onion, 

Dry Bulb Onion, Leeks and Shallots
- Harlene Hatterman-Valenti, NDSU Department of Plant Sciences professor

• April 16 - Ghosts in Your Gardens
- Janet Knodel, NDSU Extension entomologist and professor



Presenter



• Please complete the short online survey

that will be emailed to you after today’s 

webinar. It will take just a couple minutes!

• Be sure to sign up for an opportunity to win a 

prize in the drawing.  After submitting the 

survey, a form to fill out with your 

name/address will appear.  

Acknowledgement: This project was supported by the U.S. 

Department of Agriculture’s (USDA) Agricultural Marketing 

Service through SCBG24-246. Its contents are solely the 

responsibility of the authors and do not necessarily represent 

the official views of the USDA. 



Plant Pathology 101: 
Common Plant Diseases
Sam Markell, NDSU Department of Plant Pathology professor and 

interim department chair

April 2



Take home messages

Think: ‘Disease Triangle’

Look for: ‘Signs’ & ‘Symptoms’

Act: IPM ‘Manage the corners’ 

Help!: ‘Plant Diagnostic Lab’ 



Outline

Disease



Plants get sick?!?!

Plant Disease

Any malfunctioning of host cells and 

tissues that results from continuous 

irritation by pathogenic agents or 

environmental factors (Agrios, 2005)
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https://glenderella.com/tag/iowa-state-fair/
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What is a Potato (Host)?



ENVIRONMENT

The Daily Edge. 1/21/2014. The 11 levels of Irish Rain.



Phytophthora infestans

PATHOGEN

‘Plant Destroyer’



https://www.youtube.com/watch?v=t4iUZidJd9c, courtesy TheTrainingTree

https://www.youtube.com/watch?v=t4iUZidJd9c


Kentaro, Y., Schuenemass, V. J., Cano, L., M + 10. 2013. The rise and fall of the 

Phytophthora infestans lineage that triggered the Irish potato famine eLife 2:e00731.
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Agrios, 1997





Photo: G. Secor & V. Rivera



Late blight

Photo: G. Secor & V. Rivera



Outline

Disease



How do you identify diseases?

• Observe the pathogen / disease

– Signs and Symptoms

• Signs

– Structures or products of a pathogen on or in diseased 

plants

• Symptoms

– Are the expression of disease by a plant as a response to a 

pathogen



Symptoms

• It dies!

• Wilt

• Chlorosis (yellowing)

• Damping off

• Colored streaks

Signs

• Fungal growth

• Fungal structures 

(black dots, etc.)

• Ooze from bacteria

• Spores

Signs vs. Symptoms



Downy Mildew of Sunflower



Apical Chlorosis of Sunflower



Common Blight of Bean



Common Bean Rust



White mold of sunflower



A few common types of diseases (and examples)



Fungi (75% of all plant pathologens)



Fungi (75% of all plant pathogens)

Powdery Mildew

• Very ‘host specific’

• Obligate

– White growth is fungal 

mycelium

– Black survival structures

• Warm and dry, high 

humidity, shade



Root Rots

• Often fungi

• Numerous pathogens

• Damp off to wilt

Fungi







Root Rots

• Often fungi

• Numerous pathogens

• Damp off to wilt

• Commonly ‘wet’

Fungi



Fungi

White Mold

• White fluffy growth

• Hard black structures



Wunsch Markell



Fungi

White Mold

• White fluffy growth

• Hard black structures

• Cool and wet

• Broad host range





Fungi

Fungal Leaf Spotters

• Most plants have multiple

• Many have Signs

– Black specs, pustules, etc.



Septoria of pea





Common Bean Rust



Bacteria

• Lack of fungal signs

• Bacterial ooze

• Shiny

• Shothole appearance

• Wounding + water 

http://www.apsnet.org/edcenter/intropp/pathogengroups/pages/bacteria.aspx



Common Blight of Bean



Photo: Julie Pasche







Viruses, Nematodes, and more!!!





Abiotic

Blossom end rot

• Related to Calcium

• Even watering can help
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Management: Disease Triangle
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Integrated Pest Management (IPM)

• Manage the corners

• Use multiple control strategies

– Reduces risk of management 

failure

• The tool box

– Genetic resistance, Cultural 

control, Fungicides, Others

http://media-flux.net/news/2006-09/2006-09-21_handy_manny.jpg



Manage the corners

Environment

• Water

– Rainfall, watering, fog

– Proximity to fences, trees

– Canopy density 

• Temperature

• Human activities

– new soil, fertilizer…….
From: Brittanica



Host 

• Variety (ies)

– Resistant/susceptible 

to a certain disease

Source: Burpee.com

Manage the corners





Host 

• Variety (ies)
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to a certain disease

• Multiple varieties

Manage the corners





Host 

• Variety (ies)

– Resistant/susceptible 

to a certain disease

• Multiple varieties

• Stress 

Manage the corners



Pathogen

• Proximity to residue from 

previous year?

• Soil movement? 

• Did you plant infected seed? 

Manage the corners





Plant Diagnostic Lab(s)

NDSU

• Operated by NDSU Extension

• County Extension Agents

• Minimal cost associated

• Days to Weeks



Plant Diagnostic Lab(s)







Take home messages

Think: ‘Disease Triangle’

Look for: ‘Signs’ & ‘Symptoms’

Act: IPM ‘Manage the corners’ 

Help!: ‘Plant Diagnostic Lab’ 



• Andrew Friskop, Gary Secor and Ms Viviana Rivera

• Dr. Julie Garden-Robinson, Scott Swanson, Ana Erlandson

Thank You!



Nondiscrimination Statement

NDSU does not discriminate in its programs and 

activities on the basis of age, color, gender 

expression/identity, genetic information, marital 

status, national origin, participation in lawful off-

campus activity, physical or mental disability, 

pregnancy, public assistance status, race, religion, 

sex, sexual orientation, spousal relationship to current 

employee, or veteran status, as applicable. Direct 

inquiries to Vice Provost, Title IX/ADA Coordinator, 

Old Main 100, 701-231-7708, ndsu.eoaa@ndsu.edu. 

This publication will be made available in alternative 

formats for people with disabilities upon request, 

701-231-7881.

https://www.usda.gov/sites/default/files/documents/JFAgreen508.pdf



