Effect of Fumigation on Verticllium Wilt and
Black Dot

Jeff Miller

Mike Thornton

Brenda Schroeder Universityoridaho

\lL(hmgpnsune

Ken Frost
University

Verticillium Wilt vs. Potato Early Die

Verticillium Wilt Potato Early Die *
» Verticillium dahliae » \Verticillium dahliae
(Verticillium a/bo—atrum) * (Verticillium albo-atrum)

* Root lesion nematodes (Pratylenchus sp.)
* Soft rot bacteria (e.g. Pectobacterium sp.)
* Black dot (Colletotrichum coccodes)

* Early blight (Alternaria sp.)
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Managing Verticillium Wilt

Soil amendments

Reduce soil movement

Green manures

Irrigation
management

Proper fertility

Soil fumigation

l Crop rotation

Resistant
varieties

Metam products
Chloropicrin

Theoretical representation only

Why should | remove the metam?

& Effective against Verticillium

& Effective against nematodes
= Root lesion
= Root knot

< Some weed control

»
vapamHL

SOIL FUMIGANT

Sectagon-42

Agricultural Fumigant

k-pal)l)l.HL Sectagon-K54

Agricultural Fumigant

* Expensive (~$300/acre)
= Product toxicity

# High active ingredient load
— 40 gal/acre =170 b a.i/acre
* Use restrictions
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Environmental Impact Quotient (EIQ)

* Chronic toxicity * Fish toxicity

* Dermal toxicity * Runoff potential

* Plant surface half-life (weeks) * Bird toxicity

* Soil half-life (days) * Bee toxicity

e Systemicity * Beneficial arthropod toxicity

* Leaching potential

Higher the EIQ, the higher the pesticide hazard

Ecological Field Use — EIQ

Serenade Opti ‘ 7.2 Reduced Toxicity of Pest.icides - Canr)ot exceefi 25:00
Proposed McCain Regenerative Ag Guideline

Salibro | 10.7
Velum Rise |11.1

Elatus 8.9

Vydate I 156

vapam [ 666
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Objectives

1. Evaluate alternatives to metam for | =&
control of Verticillium wilt 7 ;‘Uoﬁsl \
management. :

2. Measure timing of pathogen
infection.

A Oregon State

University

Field Trial Treatments — 2025

1. Untreated control
2. Vapam HL, 40 gal/acre (Fall 2024)
3. Alternative 1:
— Elatus (7.7) + Velum Rise (13) in-furrow at planting
—  Velum Prime (6.84) at 6-8” plants
— Movento (2.5) + MSO 2X
4. Alternative 2:
— Salibro (30.7) + Quaderis (9) + Bexfond (14) in-furrow at planting

— Vydate (2.1) at 6-8” plants, row close, and 14 days after row closure (3 apps)

5. Alternative 3 (biological):
— Bexfond (14) + Minuet (24) in-furrow at planting

— Serenade Opti (20) alternated with AZterknot (18.4) weekly as a foliar program (8 apps)

6. Strike 80CP, 8 gal/acre (Fall 2024)
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Methods

8 row plots
Estimates of soil-borne pathogens
Measurement of root and stem infection

— V. dahliae
— C. coccodes

Visual disease evaluation
Yield, grade, economic return

Repeat of a 2024 trial

Verticillium dahliae Severity - Stems
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Colletotrichum coccodes Severity - Stems
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C. coccodes infection reduced:
Bexfond/Minuet IF + Serenade Opti/AZterknot foliar (8)

Black dot reduced by foliar applications.
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Early Blight/Brown Spot Severity
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Black Dot Severity
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Other Observations

* Visual vigor similar through the season
* No differences in Rhizoctonia canker (June and July)

* No differences in aerial stem rot (Pectobacterium sp.)

Take Home Message

* Some programs reduced Verticillium infection like Vapam:
— Elatus/Velum Rise IF + Velum Prime 8” + Movento
— Salibro/Bexfond/Quadris IF + foliar Vydate program
— Strike 80CP
* One program reduced black dot:
— Bexfond/Minuet IF + Serenade Opti/AZterknot foliar (8 total foliar apps)

* Two programs significantly increased marketable yield:
— Salibro/Bexfond/Quadris IF + Vydate (3 apps)
— Strike 80CP
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Rationale

declining

2. Soil productivity is

1. Despite frequent use of
fumigation, pressure from
soil-borne diseases is
increasing over time.

Management Practices for Improved Soil Health

Universityofldaho

- 1.Burbank = no fumigation
. 2 Norkotah=no fumigation

3. Norkotah — metam fumigation

PROJECT

4. Norkotah < summer green manure

5. Norkotah — compost (10 ton/acre)

. 6. Norkotah = compost + summer green manure.
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Two-Year Rotation

Three-Year Rotation

2019

Control

etam sodium
Wapam HL
40 galfacre

Compast

Green Manure

GM +
Compast

Control

Wapam HL
40 galfacre

Compost
10 tonsfacre

Metam sodiufie

Green Manure

Gh +
Compost
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2021

2022

2023
{No funding)

2024 2025
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Initial Soil Sample — 3-Year Rotation in 2025

Salts are low at this site.

Have not seen a

change in SOM.

Fertilizer adjusted for P

and K in 2025.

No amendment Compost Compost + GM
pH 7.4 7.6 7.6
Salts (mmhos/cm) 0.4 0.4 0.5
Chlorides (ppm) 15 14 15
Sodium (meg/100g) 0.10 0.10 0.10
CEC (meqg/100g) 7.7 8.2 8.4
Excess Lime (%) 0.4 0.6 0.8
Organic Matter (%) 1.01 1.03 1.08
Organic N (Ib/acre) 40 40 45
Ammonium-N (ppm) 2.7 2.9 2.7
Nitrate-N (ppm) 3 4 5
Phosphorus (ppm) 12 18 20
Potassium (ppm) 149 227 236
Calcium (meq/100 g) 5.3 5.6 5.7
Magnesium (meq/100g) 1.8 1.8 1.8
Sulfate-S (ppm) 2 2 3
Zinc (ppm) 1.1 1.5 1.4
Iron (ppm) 8.6 8.3 7.8
Manganese (ppm) 5.3 5.3 5.7
Copper (ppm) 0.5 0.6 0.5
Boron (ppm) 0.33 0.40 0.44
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2-Year Rotation in 2024: Emergence
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Treatments with compost emerged

faster than those without.
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3-Year Rotation in 2025: Emergence

Green manure treatments emerged
faster than the check.
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2-Year Rotation: Vigor on August 13, 2024
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3-Year Rotation: Vigor in August 2025
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2-Year Rotation: Verticillium dahliae in the soil ‘
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2-Year Rotation: Total Yield in 2024
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3-Year Rotation: Total Yield in 2025
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3-Year Rotation: Marketable Yield in 2025
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2-Year Rotation: Tuber Grade in 2024

No fumigation

Metam fumigation
Green manure (GM)
Compost

GM + Compost

* No difference in US#1 tubers.
* Generally larger tubers with metam fumigation. Compost also?

% US#1 % > 10 oz Avg. Tuber Size (0z)
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3-Year Rotation: Tuber Grade in 2025

% US#1 % > 10 0z Avg. Tuber Size (0z)

No fumigation

Metam fumigation
Green manure (GM)
Compost

GM + Compost

¢ No difference in US#1 tubers.
¢ Treatments didn’t affect size.

3-Year Rotation: Gross Dollar Return
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Summary from the Miller Research Field Trial

* Fumigation is providing a benefit for soil function (yield and quality)
— Effect significant with 3-year, but not 2-year rotation

* Compost amendment improves soil function (yield and quality)

* Dedicated green manures did not help potato yield in this trial
— Cover crops and green manures have many proven, positive benefits

* Rotation makes biggest difference
— Soil health indicators “better” for 3-year

Are these true?

1. Despite frequent use of fumigation, pressure from soil-borne
diseases is increasing over time (?)

2. Soil productivity is declining (?)

* More research is needed to validate “soil health” practices.
* |s using a practice solely to affect an indicator justified?

* Practices need to improve soil function (crop production).

3/2/2026
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Average annual yield in the United States relative to the pre—Green Revolution
averages (set to equal 0) of 6.4 (potato), 1.6 (maize), 1.9 (rice), 0.9 (wheat), 1.0
(soybean), and 24.8 (sugar beet) Mg ha™" (adapted from USDA-NASS, 2019).

From: Phosphorus Management in High-Yield
Systems. B. Hopkins and N. Hansen. Journal of

Focus on Potato

Grow

Plant Health Exchange™

About Submit tant APS Resources

Department'of.PlantiPathology
North DakotaState Uni

Optimizing Shank Injection Fumigation Using Metam
Sodium

September 2015 | 43 min., 23 sec.
by Neil C. Gudmestad

North Dakota State University
https://doi.org/10.1094/GROW-POT-09-15-060

Become aSponsor  Receive Grow Monthly  View Grow Monthly  Contact Us

Powered by ﬁg

Segments

: Early Dying

3: Verticilium dahliae in Soil

Sponsorship

In 2020, Grow webcasts had more
than 110,000 views. Help support our
mission to provide comprehensive
high-quality, science-based resources
to and for plant health researchers

34

3/2/2026

17



Optimizing Shank Injection

- PO Ay
. . : Y & K Focus on Potato
Fumigation Using Metam Sodium ‘ 2

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
— 10" vs 6 + 10”

Metam rate more critical at higher temps

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

Marketable yield higher at 39 F fumigation
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