Crop Pathology Update

Dr. Kirk Broders

Bioagricultural Sciences and Pest Management

Colorado State University

COI(@S

University




2015 Wheat Disease Update

* Stripe rust
— What s it?
— Where does it come from?

— What control strategies are available?

* Viruses
— What are they?
— How do they affect cops?
— What control strategies are available?

e Other foliar diseases



The Rusts of Wheat

Stripe Rust Leaf Rust Stem Rust
Puccinia striiformis  Puccinia triticina  Puccinia graminis
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Stripe rust lifecycle
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2015 Stipe rust epidemic in Colorado

Puccinia striiformis Yield losses >50% in some
areas of Colorado

Record levels of disease
Early detection of the pathogen in CO

— Observed in April — Represents initial inoculum
Stripe rust present this fall
Can it overwinter in Colorado?



Stripe rust in
Central Plains

Capable of oversummering in Colorado,
particularly in NE part of State and at
higher altitudes

Unable to overwinter (but not
impossible)

Annual inoculum is coming from
overwintering areas in Gulf Coast
Limited information regarding
epidemiology of P. striifformis in Central
Plains
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Sharma-Poudyal. 2014. Int. J. Biometeorol. 58:987-997



Stripe rust in Central Plains

* Historically, only a concern in PNW and along
the east coast of U.S.

* |[n 2000 a severe epidemic observed in the
central plains

* Significant epidemics also observed in 2001,
2003, 2005, 2007, 2010, 2012 and 2015



Why the sudden shift of P. striiformis
into Central Plains?

1) Adaptation to a warmer, drier climate?
2) Introduction of a new more virulent strain?

3) Increase in aggressiveness in North American
strains?

4) Recombination between new strains and old
strains?

Evidence for 1 & 2 (3 and 4 are likely occurring)



Historical movement of P. striiformis
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What can be done to control
stripe rust?

e Short-term solutions

— Plant resistant cultivars

* Limited resistance in highest performing CO cultivars
— Hard Red — Hatcher, LCS Mint, WB-Grainfield
— Hard White — Antero, Thunder CL

— Apply a fungicide
* Costly and timing of application very important
— Keep an eye on the weather in Texas

* February temps and precipitation

— Follow progress on www.broderslab.com



http://www.broderslab.com/

What can be dor

* Long-term solutions

1) Improve current strig
models specific to thi

B. Overwintering

— Monitor genetic diversity
populations and the deve
new races in the central |
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range of Puccinia striiforr
plains.




What can be done to control Pst?

* Long-term solutions

2) Breeding for resistance

— Screen for resistance in current germplasm, but
still ensure it yields in CO environments
3) Improve timing and application of

fungicides
— New epidemiological models and alert

systems will assist with timing of fungicide
application



Stripe Rust Take Home Points

Post-2000 P. striiformis population is better
adapted to Central Plains

Resistant varieties are available, but may not
be highest yielding, and new rust races may
appear

Fungicides can protect yield but at a cost and
only when applied at the proper time.

There is still knowledge gaps in epidemiology
and ecology of P. striiformis



Wheat Viruses

* The silent threat to wheat yield
— Symptoms are not always clearly visible

e 5 known viruses of wheat

— Aphid transmitted
* Barley Yellow Dwarf Virus (BYDV)
* Cereal Yellow Dwarf Virus (CYDV)

— Wheat curl mite transmitted
* Wheat streak mosaic virus (WSMV)
* High Plains virus (HPV)
e Triticum mosaic virus (TriMV)




What is a Virus?

* Non-cellular form of life

* Obligate intracellular parasites

— The fundamental characteristic is their absolute
dependence on a living host organism for their
reproduction

e Known to infect almost all life forms

— Ebola, HIV, influenza are similar to plant viruses
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Virus Infection
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Virus Epidemiology

* Most plant viruses are insect
transmitted
 BYD — Aphid (25 different
species)
« WSMV, HPV, TriMV — Wheat
curl mite
* |Insects must feed on infected
plants (not necessarily wheat)
* Virus remain viable in circulatory
system
* Transmit the virus to other plants
during insect feeding




Virus Epidemiology & Management

* KEY POINTS

1) Multiple insects transmit the viruses
2) The viruses infect multiple plant species

3) Many symptom are not expressed until the
virus has completely colonized the plant



What can be done tn rantral viriicec?

WSMV: Break (X) the green bridge between
susceptible plants/mite host

 Short-term solutior

1) Scout and “elimir
— Volunteer wheat
— Corn
— Other weedy
grass species
along perimeter

2) Plant late Sept. — early Oct.

3) Have your crop tested in the late spring for
presence of the virus at CSU diagnostic center

— http://plantclinic.agsci.colostate.edu




What can be done to control viruses?

* Long-term solutions

1) Breeding for resistance to multiple viruses

— Several resistant varieties available

e Mace & Snowmass (wsmv), TAM112 (virus and mite),
Byrd (curl mite)

— There is still much progress to be made

2) Improved predictive models for the
distribution and severity of wheat viruses
and their vectors and alternative hosts



USDA-AFRI Coordinated Ag Project (CAP)
A predictive model to increase adoption of IPM
of a Mite-Virus disease complex in Wheat

* Collaborative project with UNL, Texas A&M, KSU,
MSU, & CSU

* Objectives
1) Develop a risk assessment and disease
forecasting model

2) Determine the impact of environmental
conditions, alternated hosts, and management
tactics on vector population dynamics

3) ldentify primary interactions that occur in the
wheat-mite-virus disease complex across the
Great Plains



2014-2015 Results from Akron
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Virus Take Home Points

1) Several viruses are present throughout
Colorado and the Central Plains

2) These viruses infect multiple grass species

— Important to eliminate or avoid “green bridges”

3) Plant after mid-September to reduce disease

4) Presence of wheat curl mite is a good sign of
Virus presence

5) Resistant varieties may not be as resistant as
we thought



Other Oddities from the 2015 season

Fusarium head blight
Flag smut (only in Kansas and Nebraska)

Stagonospora and Septoria leaf spot and
glume blotch

Black Chaff (bacterial disease)
Powdery mildew



Integrated Management of
Bean Diseases

Viruses

— Alfalfa Mosaic Virus (AMV), Bean Common Mosaic
Virus (BCMV), Bean Yellow Mosaic (BYMV), Beet
Curley Top (BCTV)

If available use resistance varieties
Monitor virus presence in fields
Manage weed population

Manage vector population



Integrated Management of
Bean Diseases

* Fungal Pathogens
— Fusarium root rot, Fusarium wilt
— Rust, Anthracnose

* Bacterial Pathogens
— Bacterial blight (Xanthomonas campestris pv. phaseoli)

* Dry Bean Pest Management and Production
— http://www.csuextstore.com/store/pc/home.asp



Integrated Management of
Onion Diseases

* Systems level approach to managing soilborne
pathogens of onion
— Basal rot (Fusarium oxysporum f. sp. cepae)
— Pink Rot (Phoma terrestis)

* Improved multi-year rotational schemes and

utilization of cover crops and biofumigant
crops



Integrated Management of
Onion Diseases

Dealing with persistent foliar pathogens

— Purple Blotch (Alternaria porri)

— Powdery Mildew (Levelllula taurica)

— Downy Mildew (Peronospora destructor)

— Bortytis Diseases (Botrytis species)

Improved epidemiological models to improve

efficiency of timing of fungicides applications and
reduce development of fungicide resistance.

Onion Health Management and Production

— http://www.csuextstore.com/store/pc/home.asp



Questions?

 Kirk.broders@colostate.edu

e www.broderslab.com
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