Characterization and Control of Pythium Wilt




Objectives %

Objective 1: Characterize disease development and
infection of lettuce roots by Pythium spp.

Objective 2: Evaluate the efficacy of chemical
products against Pythium wilt

Objective 3: Evaluate the efficacy of biological
products against Pythium wilt



Obj 1.1: Assessed the in-vitro pathogenicity
of Pythium spp. from lettuce

* Status: Ongoing

* Confirmed the pathogenicity of 2
isolates of P. uncinulatum and one

isolate of P. aphanidermatum (n=162
seedlings/isolate)

» Testing additional Pythium isolates
(different species and locations)

Pathogenicity

Day 1

Day 5




Obj. 1: Characterization of Disease Development

Obj 1.2: Rhizobox (transparent root observation windows) for
non-destructive observation of disease development and
progression

Status: Ongoing

- Characterizing root rot development (2-confirmed pathogens)
Testing additional Pythium isolates (different species and locations)

» Inoculum




Obj. 2: Evaluate the efficacy of chemical control @g?’

Evaluating fungicide products and application strategies

* Focus: testing different modes of action and
different application methods

* Seed treatment (greenhouse & field)

* Drip (field)

* Drench (sprayed on and watered in) (field)
* Timing and rates

e Status: Completed

Trials conducted in commercial grower fields
and at Spence Research Farm



Obj 2.1: Evaluate seed and soil fungicide treatments to control
Pythium wilt

Treatments:

Seed and soil applications of four active ingredients: 75
-Tetramethylthiuram disulfide (42-S Thiram)
-O-ethyl phosphonate (Aliette WDG)
-Metalaxyl (Apron XL & Ridomil Gold SL)

-F1 (biological)

-Phosgard PLUS (1X, 2X) Go‘,&m SETECO

COMPANY

No significant wilting symptom development
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" Mock-inoculated Contro i

Thiram + Apron




Average Lettuce Head Weight (g)

Average Root Weight (g)
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Obj. 2: Evaluate the efficacy of chemical control @S@ﬁ

Obj 2.1: Assess the efficacy of seed and soil fungicide
treatments to control Pythium wilt (on farm trials)

| i
. Bonduelle

Locations: Chualar, Salinas Thiram (Tetramethylthiuram disulfide) [seed] _Rafael Davila

Romaine, variety Arroyo Aliette (Fosetyl-Al)
Planting 6/11/21 Ridomil Gold (Metalaxyl)

Harvest 8/9/21 Apron (Metalaxyl) [seed]
F1 Plus (Biological) [seed]

Phosgard (Phosphoric Acid) [foliar]
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Obj 2.1: Assess the efficacy of Thiram (Tetramethylthiuram disulfide) and

Apron XL (Mefenoxam) seed treatment to control Pythium wilt

Locations: Chualar, Gonzalez

Romaine, variety Arroyo

Planting 8/25/21

Harvest 11/12/21

Weekly stand counts, and final evaluations

Treatments:

Untreated

Thiram [seed]
Thiram + Apron [seed]
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Apron

Gonzalez

Thiram +
Apron

* Significant diff. from untreated (P = 0.05)
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Obj 2.2: Evaluate fungicide and non-chemical products and
application strategies

Obj. 2: Evaluate the efficacy of chemical control

e 12 fungicide trials planted between #1-June 12 - #12-Aug 25
* Chualar loam soils

* Materials were sprayed on and watered in, as well as injected in
the drip system (Ridomil Gold)

* Evaluating the following materials:
* Alliette (Fosetyl-Al)
e Ridomil Gold (Metalaxyl)
* Previcur Flex (Propamocarb)
e Ranman (Cyazofamid)
* Minuete (Bacillus subtilis)
 LifeGuard (Bacillus mycoides)




Percent of plants with Pythium wilt on evaluation dates near the end of the crop cycle

Little disease development
1 | 2 | 3 | a4 | a4 [ 6 | 7 | 7 | 7 |

3 applications

(planting, thinning and rosette)

P planted June 12 June 19  June 21 June 24 July 27 July 28
P rate Aug6 Augl3 Augl9 Aug9 Augl0 Augl8 Sept22 | Sept20 Sept27 Oct4
[ 31 4.7 5.2 11.8 1.4 2.4 7.8
 Minuet  [EPXY 3.0 6.3 3.5 10.1 1.0 2.8 8.6
[ Minuet  [PXEY: 3.3 5.2 3.9 12.6 1.7 3.0 8.2 Only
2 pints 5.1 5.9 4.7 11.9 1.2 3.0 7.8 0.9 14.2
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4502/100gal 3.3 41 33 106 12 3.0 9.2 12 effective
N 2.75 oz/A 0.7 applic.
0.3953 0.5621 0.0921 0.4520 0.5642 0.9567 0.8876 | 0.0993 0.0346 0.4652
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Timing of Ridomil Gold application and percent wilted plants at end of crop cycle

Treatments
Treat. No.

Timing:
At planting
Thinning
Rosette

Wilt Evaluations:
August 18

1

| §

Ridomil Gold at 2 pints/A at each application | Alliette |
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Ridomil Injected into the Drip System

Percent (%)
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2.6 0.8631
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Mean

Trial 11: One application (rosette); Trial 12: Two applications (thinning & rosette)



Obj. 3: Evaluate the efficacy of biological control

Obj 3.1: Establish field trials aimed at evaluating registered
biopesticide products to control Pythium wilt

Field trials

* Focus: testing registered (OMRI approved / Leafy
greens registered) biological (microbial and plant-
based) products

e Status: Completed replicated field trials in
commercial grower fields (Chualar and Gonzalez)

Products: Drench applications




Obj. 3: Evaluate the efficacy of biological control

Obj 3.1: Establish field trials aimed at evaluating registered biopesticide
products (microbial & plant-based) to control Pythium wilt

- Untreated
Locations: Chualar - 1Rootshield (Trichoderma) 3
(Goldmine), Gonzalez - 2AVIV (Bacillus subtilis)b
(Platinum) - 3Howler (Pseudomonas chlororaphis)?®
Planting 8/25/21 + Theia (B. subtilis)?

Harvest 11-12-21 - *Chamae (pepper plant liquid fertilizer)

2 OMRI approved

b Leafy greens registered

13drench applications around based of the plant
4 foliar application

AVIV *
Howler

Howler
AVIV
Chamae
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Obj 3.2: Evaluate biopesticide products in pathogen-inoculated
greenhouse trials to ensure disease occurrence

Obj. 3: Evaluate the efficacy of biological control

e Status: Coming up!

* Minuet (Bacillus subtilis)

Actinovate (Streptomyces)

Rootshield (Trichoderma)

AVIV (Bacillus subtilis)

* Chamae pepper plant liquid fertilizer)




Overall what we have learned so far

Seed treatment could be an alternative in fields with history of disease

Inconsistent evidence the efficacy of over-the-top applications

* Spraying the fungicide and watering it in with sprinkler irrigation was only partially
effective

Injecting Ridomil Gold in the drip system gave more of a positive signal
* The effect however was marginal in two trials

Different treatments have shown promising results, but only when high
disease pressure

* Mode of application

* Timing

Non-chemical products have potential for organic production AND/OR to
complement conventional management practices

Further work is needed to evaluate the efficacY of cultural practices, AND
their combination with chemical and biological applications



Dundore-Arias Lab @CSUMB
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Thank You!

jdundorearias@csumb.edu

¥ @JP_DundoreArias

twitter
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