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Potato Early Dying

e Primarily Verticillium wilt
— V. dahliae: wide host range, microsclerotia, wide temp adaptation
— V. albo-atrum: narrow host range, no microsclerotia, narrow temp

e Contributing pathogens
— Root lesion nematodes (Pratylenchus penetrans)
— Pectobacterium species
— Colletotrichum coccodes
— Alternaria pathogens (?7?)

Verticillium wilt disease cycle

V. dahliae microsclerotia V. dahliae infect roots, Wilting and flagging
Survival up to 10 years move into vascular system

Wind, soil, seed
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Verticillium wilt symptoms - leaves

Photo from Randy Rowe

Comparison of sclerotia/microsclerotia

Photo from Dennis Johnson
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Verticillium dahliae

Colletotrichum coccodes

Disease incidence in fields

Data from Dennis Johnson, Washington State University
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Managing Potato Early Dying
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Green Manures

e Suppression of wilt without a reduction in V. dahliae numbers
— Incorporation of green biomass
— Not bio-fumigation
— May take multiple years to establish this effect
* Bio-Fumigants
— MITC production from chopped, incorporated plant material

Irrigation Management

* Increased irrigation frequency may increase Verticillium
pressure.

* Minimize watering prior to tuber initiation.
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Resistant or Tolerant Varieties

* Ranger e Goldrush

e Alturas e Chipeta

e Clearwater ¢ Century Russet
e Dakota e Targhee

Plant Vigor — September 6, 2019

a ab
b
80 d
z cd
2 60
3 e
>
= 40 f ef
8 g
T 20
< g 8 g g
0
Burbank Ranger Norkotah Alturas Umatilla Teton Clearwater
278
Non-Treated M Treated
Treatment:
Dime size tubers: Resist 57 (10 pt)
Row closure: Resist 57 (10 pt) + Luna Tranquility (11.2 fl oz) + Bravo WS (1.0 pt)

Row closure + 2 wks.: Resist 57 (10 pt) + Luna Tranquility (11.2 fl oz) + Bravo WS (1.0 pt)
Row closure + 4 wks.: Bravo WS (1.5 pt)
Row closure + 6 wks.: Bravo WS (1.5 pt)

Dakota
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Plant Vigor — August 27, 2020
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Burbank Ranger Norkotah Alturas Umatilla Teton Clearwater Dakota
296
Non-Treated M Treated
Treatment:
Dime size tubers: Resist 57 (10 pt)
Row closure: Resist 57 (10 pt) + Luna Tranquility (11.2 fl oz) + Bravo WS (1.0 pt)

Row closure + 2 wks.: Resist 57 (10 pt) + Luna Tranquility (11.2 fl oz) + Bravo WS (1.0 pt)
Row closure + 4 wks.: Bravo WS (1.5 pt)
Row closure + 6 wks.: Bravo WS (1.5 pt)

Sources of Inoculum

* Infected seed

e Dirt adhering to potato seed
— Seed tare dirt (55% > 10 cfu/g, 30% > 50 cfu/g)
— Loose tare dirt (52% > 10 cfu/g, 19% > 50 cfu/g)

Phytopathology (2013) 103:55-63
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Impact of Inoculum Source on Verticillium Wilt
Cumulative Disease Severity (AUDPC)
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Data from Dennis Johnson, Washington State University
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Data from Dennis Johnson, Washington State University
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Photo from Dennis Johnson, Washington State University

Interaction between P. penetrans/V. dahliae

Photo from Dennis Johnson, Washington State University
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Metam Sodium and Potassium

» Effective against Verticillium dahliae.
* Some nematicide activity
— Root lesion
— Root knot
* Some weed control
* High active ingredient load
— 40 gallons/acre = 170 Ib a.i.
* Expensive
— $4.90/gallon x 40 gallon/acre = $196/acre

¢ Restricted use due to regulation SECtagon - K54®

Agricultural Fumigant

Optimizing Shank Injection Fumigation Using Metam Sodium

Cooler temperatures are better (< 50 F)

— 39 F was better than 59 F or 55 F

— MITC movement in soil is slower

Single injection depth just as effective as two Dr. Neil Gudmestad
— 10" vs 6+ 10”

Metam rate more critical at higher temps

— Rate response (40, 50, 60, 70 gallons) at 55 F
e Higher (70 gal) can be more effective than lower (40 gal)
— All rates similar at 39 F

Marketable yield higher at 39 F fumigation

12
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What will we do without fumigation?

e Can we use less?

e \WWhat are some alternatives?

128 |b a.i./acre 170 Ib a.i./acre

Non-fumigated In-Row Vapam Broadcast Vapam

13
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Total Yield
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Percent > 10 oz
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Effect of Fumigation on Potato Early Dying

RAUDPC (late-season PED
severity)
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Crants et al., 2021, AJPR

Effect of Fumigation on Potato Yield
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Where do we go from here?

¢ In-row worked and was cost-effective. However, it generally was not as profitable as
broadcast.

— We could use less metam, but there would be a cost.

¢ Use of green manures has been varied in southern Idaho.
— Dedicated season for growth?
— Availability of water?

e Combination of methods
— Other products? (e.g. Velum Prime, Elatus, Dominate)

Time for break!
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