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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
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 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.
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Plant Pathology 101:

Common Plant Diseases

Sam Markell, NDSU Department of Plant Pathology professor and
Interim department chair




Take home messages

Think: ‘Disease Triangle’

Look for: ‘Signs’ & 'Symptoms’
Act. IPM ‘Manage the corners’
Help!: ‘Plant Diagnostic Lab’
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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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Plants get sick?!?!




Disease Triangle

Conducive Environment Condueire Environment

Virulent
Pathogen

Susceptible

Virulent Susceptible
Host

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

NDSU | extension



PATHOGEN

Phytophthora infestans

‘Plant Destroyer’




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



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

oQ0s < early 1900s (US- 1

NS
c?'

)

P. infestans origin

> potato origin

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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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
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Signs vs. Symptoms

Symptoms Signs

- |t dies! - Fungal growth

. Wilt - Fungal structures
. Chlorosis (yellowing) (black dots, etc.)

. Damping off . Ooze from bacteria

. Colored streaks . Spores










Common Blight of Bean




» ¥ 2 Common Bean Rust

c"“
A :\E & ’ii iy,
% (% 4 },l \“x ?. 'b‘;.

>
L - SN

2.0 fft"\o
2,00

k R g}“




i"‘Whlte mold of sunflower

T
e VA ,..J;'c /(




A few common types of diseases (and examples)
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Fungl (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




Fungi

Root Rots
« Often fungi

* Numerous pathogens
- Damp off to wilt
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Fungi

Root Rots

« Often fungl

* Numerous pathogens
« Damp off to wilt

« Commonly ‘wet’
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Fungi

White Mold
* White fluffy growth
 Hard black structures
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Fungi

White Mold

* White fluffy growth
 Hard black structures
* Cool and wet

« Broad host range
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Fungi

Fungal Leaf Spotters
* Most plants have multiple

* Many have Signs
— Black specs, pustules, etc.
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Bacteria

» Lack of fungal signs
« Bacterial ooze

* Shiny

» Shothole appearance
* Wounding + water

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

Blossom end rot
 Related to Calcium
* Even watering can help
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Management: Disease Triangle

Conducive Environment Condueire Environment

Susceptible
Host

Virulent

Virulent Susceptible
Pathogen

Pathogen Host
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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
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Manage the corners

Environment

 Water
— Rainfall, watering, fog
— Proximity to fences, trees
— Canopy density

 Temperature

e Human activities
— new soil, fertilizer.......

From: Brittanica
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CODE DISEASE TYPE

Manage the corners

CANKER

BS BACTERIAL SPECK
SKU NAME RESISTANCE & NOTES
I I OSt BER BLOSSOM END ROT
52001A AMISH PASTE NO RESISTANCE, HIGH
cr CRACKING
ariety (ies
e V ty ( ) AN
EB EARLY BLIGHT
] ARKANSAS TRAVELER V F, SOME HEAT
— Resistant/susc
: R F FUSARIUM WILT (3
t t 1 d 1 / Strains)
O a certain disease 54350A ATLAS HYBRID
4
‘— l/ LB LATE BLIGHT
50280A BABY BOOMER HYBRID /
U D
N NEMATODES
60190A BAXTER'S BUSH CHERRY ORG cr, H \NCE
St STEMPHYLIUM
60620A BEEFSTEAK ORGANIC /
1 . T TOBACCO MOSAIC
VIRUS
50724A BETTER BOY HYBRID VEN
TSWV |  SPOTTED WILT VIRUS

V VERTICILLIUM WILT (3
Strains)







Manage the corners

Host
* Variety (ies)

— Resistant/susceptible
to a certain disease

* Multiple varieties
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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?

* Soill movement?
* Did you plant infected seed?
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Lab use only:
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Plant Diagnostic Laboratory [ ;p#

Walk-ins: NDSU campus — 206 Waldron Hall
Website: www.ag.ndsu.edwpdl PDIS #:

Staff emails at hitps:/fwww.ag.ndsu. eduwpdlistaff

Plant Diagnostic Lab(s) SRR, e

Diagnostic Sample Submission Form Contact

Email will be used unless other communication method is requested Method:

Please provide first, last names, a full mailing address, email/phone number(s), and sample location:

Submitted For

Submitter: (Cllient):
Company: Company:
N D S U Address: Address:
City/State/Zip: City/State/Zip:
Phone: Fax: Phone: Fax:

o

Sample Origin (zip code or State/County) e = | ocation

Fee: Thus 15 a fee-based lab, and a nominal fee may be applied to your sample. Pre-payment may be required. Current fees are available
| onlane at http/'www ag ndsu edu/pdl . Bulk rates may be appropnate for your sample, please contact us with questions.

» Operated by NDSU Extension =
* County Extension Agents
e Minimal cost associated B, (Somoe I M,

Private carrier: 2 Special Test 2 Mold ID Send bill to:

NDSU Plant Diagnostic Lab 3 Other 2 Submitter 2 Client

1402 Albrecht Bivd

306 Walster Hall, Fargo ND 58102

. a S O e e S Sample collection instructions: See hitps /iwww.ag ndsu edu/pdi/submit-a-sample for details
Host: Planting Date: Symptom development:
O Days O Weeks O Months
Variety: Date sample colected: 2 Occurred in previous years
Date sample sent: Date symptoms noticed:
Turfgrass: Year established: DO Sod O Seed D Plugs  Trees: Approx. age Height: ¥ ears at site:
Location Size of Planting Symptoms  PansAffected  Distribution inSite  Site History
2 Crop/Field Total Acres, or 2 Yellowing 0 Stems/trunk 0 High areas Soil pH:
O Greenhouse T Browning 0 Roots O Low areas
O Golf course Towl®ofplants 0 Stunting O Leaves O Scattered plants  Soil drainage
2 Lawn/Turf Incidence 2 Wilting 2 Flowers O Groups of plants 2 Good
O Landscape e 0 Rot 0 Fruits/seeds 3 Uniform 0 Moderate
T Home - Interior # Acres affected D Dead areas O Entire plant 0 Wet areas 2 Poor
2 Nurseny/Orchard sa. it affected O Tip Dieback O Branches_ % 2 Sunny spots
O Pasture — O Leaf drop 0 Other; 3 Shady spots Previous crops:
0 Garden % of area affected T Bending or 7 Edge of planting ¥ri: ]
0 Shelterbelt or Twisting 2 Other; Yr2
- ’ # of plants affecied ar&mhomm Yr3:
% of plants affected 0 Other:

NDSU EXTENSION

Cultural practices: See reverse side to give details on fertilization, seed treatments, pesticide

applications, tillage practices, soil type and drainage/slope, irrigation practices, and other site activity.



Plant Diagnhostic Lab(s)

%mgtgm
Yellowming

Distribution in Site Site History

1 High areas Soil pH.
2 Browning Ow areas
2 Stunting - Scattered plants Soil drainage:
iting = Groups of plants 1 Good
- Rot = Frwtslseeds = Uniform “Moderate
D Deadareas O Entire plant R et areas 2 Poor
23 Tip Dieback 2 Branches_ % = Sunny spots
2 Leaf drop 3 Other: - Shady spots Previous crops:
7 Bending or gEdge of planting  Yr1:
Twisting Other: Yr2:
= Abnomal Yr3:
growth
3 Other.:
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Take home messages

Think: ‘Disease Triangle’

Look for: ‘Signs’ & 'Symptoms’
Act: IPM ‘Manage the corners’
Help!: ‘Plant Diagnostic Lab’




Thank You!

* Andrew Friskop, Gary Secor and Ms Viviana Rivera
 Dr. Julie Garden-Robinson, Scott Swanson, Ana Erlandson
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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.ecaa@ndsu.edu.
This publication will be made available in alternative
formats for people with disabilities upon request,
701-231-7881.
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n accordance with Federnl aw and U S Departrment of
Agricuture (USDA) civil rights regulations and policies, this
Institution is protdibited from discriminating on the basis of race,

color, nationl ongin, sax, age, dsabilty, and repasal or retakation

for prioe civil ights activity  (Not all prohibted bases apply to ol

Program information mary be made avallable in languages other
than English, Pecsons with Gaec-llbn who require ile'r‘-a‘.!-e
means of communication 1or program information (e q Bl
larpe print. audictape, and Americ MSv\Lmum

contact the responsible State or local Agency that administers
the program or USDAs ‘IAR\,EI Ceeter ¢t (202) 720-2600 (voice
and TTY) or contact USDA through the Fedeml Relay Service ot
(BO0) 8778330,

To Se a program dacrmination complaint, 3 complainant shoukd
compiete a Form AD 3027, LISDA Program Discrimination
Complaint Form, which can be obtamed oniime, from any USDA
office, by calling (866) 632-9092, cr by writing  letter acdressed
10 USDA. The letter must contain the complainant's name,
address, Selophone number, and a written deacription of the
abeged dacriminatory action in sufficient detall 1o Inform the
Assistant Secetary for Cail Rights (ASCR) about the nature and
date of an alleged civi rights violation. The compieted AD-3027
form or letter must be submitted to USDA by

L

U S, Departmwnt of Agriculture

Ofice of the Assistant Secretary for Civil Rights

1400 Independence Avonue, SW

Washington, D.C. 20250-9410; or

fax

(833 2561665 or (202) 690-7442

emait

program. intakedtusda gov

This institution is an equal OppOMuUNIty Provicer
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ondorme & 1 ey fedwrnl y laa polticns y reguiacones de

deeachon cavles dwl Departamento g Agnoulirs de s

Estadon Unidos (USOA). seta netitucion tene prohibedo
RN Por Motwos de raza. color, ONQen NBconal sexo. odad
dacapacdad. venganas o represala nor ncty idades reskzadas e ol
pasado relbxconadas con los derechos cvikkes (NG todos ios prncpos
0% Prohibicstn splcan 8 10008 ko8 programs).

Lo nformaciin del programs pusde seter daponibie an otros wdomes
ndemiia del ngids. Las personas oon dacepacdades e ragueeran
Medion 3 COMNKECHN BTametnos para oblerw rfomacdn
2Lrs ol programa (por senplo, Bradie, lelra agrandads. gratacen
do sudo y lenguaje de se\as amencans) deben COMUNCSe CON

s agence salatal © locl reaponsatie Que sdminialrs o programa
0 con ol TARGET Canter del USOA ol (202) 7202000 (voz y TTY) o

Comuncorse con of USDA & trivés del Bervcio Federnl de Ranamison

de Normacon al (S00) B77.809

Para presentr una Quesn por decrminacion an of programa. el
reciamants debe completar un formalanc AD 2027, Formulano de quaia
por dacrmnacion del grograma del USDA, gue 56 puede ottens

o0 nea, on cuaiguear oAcing del USDA. lamando o (866) 6229002,

© escnbiendo una carta degds nl USOA. La certa debe contensr of
nombre, 18 drectdn y of nimero de Leldono el recimants. y una
deacr g iin escritn de M mpuseta Scon dacrm Ntors con wicnts
detale pora riorner of Subsecelaro de Derechos Caviles (ASCR

Por sus Sigias @ NG s0lee e naturaieza y Is facha O o presunts
vislacdn de 103 derechon civies. La carta o of formudane AD-3027
completado debe envarse al USDA por medio de:

correo postal

US. Department of Agrouure

Ofice of T Assistant Secratary for Ol Pights

1400 Indepandence Avenus, SW

Washngton, DC, 20250-9410; 0

fac:

(B33) 2561005 o (200 000744

oorteo alectrénice:

program intake@usda gov

522 institucidn ofrece iguaiiad de oporunicades.


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