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Root Rot & Damping Off Diseases

Early season, stand-reducing diseases result from infection by one or
more soilborne pathogens during periods of cool and wet soill

Fungi: Rhizoctonia solani, Fusarium spp.
Oomycetes: Aphanomyces euteiches, Pythium spp.
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Root Rot & Damping Off Diseases
Management Approaches

Varietal resistance
Crop rotation out of susceptible legume crops for —3 years

Avoid planting during times when soil will remain consistently <—50°F
and wet

Seed-applied or at-plant applied fungicides for reducing disease
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Root Rot & Damping Off Diseases
Research Objectives

MWFPA funded project (2018-2020): Investigating at-plant fungicide
treatments for improving snap bean stand and crop health

Document the effectiveness of reduced risk fungicides applied as either
seed-applied and/or in-furrow applied treatments to limit early season, stand-

limiting disease to develop effective management pro w o
snap beans in WI.

Hancock Research Station

LIMIVERSITY QF WISCOMSIN-MADISON




= Location:

= 2 Varieties: Huntington and Hystyle (no seed treatments)

Root Rot & Damping Off Diseases
In-row Treatment Study 2018
Hancock ARS 2018

= Planting Date: 2 July
= Fungicides applied: drench in-row over the top of covered seed

= Data collected: emergence, plant vigor, foliar and root symptoms, and yield
= Harvested: 10 September

Treatment Number
Huntington Hystyle  [Treatment rate/1000 rf Application Timing®

1 9 Non-treated Control NA

2 10 Ridomil Gold 0.42 fl oz In-furrow
3 11 Ridomil Gold + Quadris 0.42 floz+ 0.8 fl oz In-furrow
4 12 Quadris 0.8 fl oz In-furrow
5 13 Velum Prime 0.45 fl oz In-furrow
6 14 Serenade 4.4 fl oz In-furrow
7 15 Regalia 4.4 fl oz In-furrow
8 16 Double Nickel 2.2 fl oz In-furrow




= Location:

Root Rot & Damping Off Diseases
In-row Treatment Study 2018

Hancock ARS 2018
= 2 Varieties: Huntington and Hystyle (no seed treatments)
= Planting Date: 2 July
= Fungicides applied: drench in-row over the top of covered seed

= Data collected: emergence, plant vigor, foliar and root symptoms, and yield
= Harvested: 10 September

Treatment Number
Huntington Hystyle  [Treatment rate/1000 rf Application Timing®

1 9 Non-treated Control NA |
2 10 Ridomil Gold mefenoxam |
3 11 Ridomil Gold + Quadris mefenoxam + azoxystrobin

4 12 |Quadris azoxystrobin |
5 13 Velum Prime fluopyram |
6 14 Serenade Bacillus subtillus

7 15 Regalia Extract of Reynoutria sachalinensis |
3 16 Double Nickel Bacillus amyloliquefaciens |
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Root Rot & Damping Off Diseases
In-row Treatment Study 2018
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TREATMENT No significant differences between treatments



Root Rot & Damping Off Diseases
In-row Treatment Study 2018

No significant differences in emergence or yield when compared to non-treated control
(data shown in graph on previous slide)

No significant differences in plant vigor or disease when compared to non-treated
control (data not shown)

Relatively low disease pressure

No phytotoxicity observed for any treatments



Root Rot & Damping Off Diseases

In-row Treatment Study 2019

Location: Hancock ARS 2019

2 Varieties: Huntington and Hystyle

Planting Date: 29 May

Fungicides applied as drenches in-row over the top of covered seed

Seed treatments applied and dried onto seed the morning of the planting
Data collected: emergence, plant vigor, foliar and root symptoms, and yield
Mechanically harvested: 14 Aug

Huntington High Style Treatment rate/1000 rf Application Timing®

1 13 Non-treated Control NA

2 14 Ridomil Gold 0.42 fl oz In-furrow

3 15 Ridomil Gold + Quadris 0.42 floz+ 0.8 fl oz In-furrow

4 16 Quadris 0.8 fl oz In-furrow

5 17 Velum Prime 0.45 fl oz In-furrow

6 18 Serenade 4.4 fl oz In-furrow

7 19 Regalia 4.4floz In-furrow

8 20 Double Nickel 2.2 floz In-furrow

9 21 Vitoflow 2.6 ml/kg seed Seed Treatment
10 22 Ridomil Gold 2.5%V/v Seed Treatment
11 23 Actinovate 10g/100ml Seed Treatment
12 24 Regalia 10%v/v Seed Treatment




Root Rot & Damping Off Diseases

In-row Treatment Study 2019

Location: Hancock ARS 2019

2 Varieties: Huntington and Hystyle

Planting Date: 29 May

Fungicides applied as drenches in-row over the top of covered seed

Seed treatments applied and dried onto seed the morning of the planting
Data collected: emergence, plant vigor, foliar and root symptoms, and yield
Mechanically harvested: 14 Aug

Huntington High Style Treatment Active ingredient Application Timing®

1 13 Non-treated Control NA NA

2 14 Ridomil Gold mefenoxam (4) In-furrow

3 15 Ridomil Gold + Quadris  mefenonxam (4) + azoxystrobin (11) In-furrow

4 16 Quadris azoxystrobin (11) In-furrow

5 17 Velum Prime fluopyram (7) In-furrow

6 18 Serenade Bacillus subtilis In-furrow

7 19 Regalia Extract Reynoutria sachalinensis In-furrow

8 20 Double Nickel Bacillus amyloliequefaciens In-furrow

9 21 Vitoflow carbathiin (7) + thiram (M) Seed Treatment
10 22 Ridomil Gold mefenoxam (4) Seed Treatment
11 23 Actinovate Streptomyces lydicus Seed Treatment
12 24 Regalia Extract of Reynoutria sachalinensis Seed Treatment
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Root Rot & Damping Off Diseases
In-row Treatment Study 2019
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Root Rot & Damping Off Diseases
In-row Treatment Study 2019

Overall, reduced yield compared to 2018 trial with in-furrow treatments
Higher emergence (%) and yield with Huntington compared to HyStyle
Significant differences in emergence

No significant differences in yield when compared to non-treated control (data
shown in graph on previous slide)

No significant differences in plant vigor or disease when compared to non-
treated control (data not shown)

Relatively low disease pressure

No phytotoxicity observed for any treatments



White Mold on Snap Beans in 2018

= A favorable year for white mold in bean crops in some locations
depending upon rainfall and crop status

= Pathogen continues to be present in many/more fields

= In many cases, by the time symptoms/signs were evident, it was too
late for fungicides to be effective
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White Mold Management Strategies

 Track history of white mold pathogen in fields

 Monitor soil moisture (pathogen requires saturation to field
capacity for 10 days to produce apothecia and ascospores)

* Initiate fungicide use just before peak bloom

* Follow cultural practices that promote drying of soil and plant
(avoid narrow row spacing)

 Avoid small fields surrounded by dense woods that restrict air
circulation Susceptible plant

 Plant rows in direction of the prevailing winds

« Avoid highly susceptible and dense varieties

 Plow fields immediately after harvest and rotate crops Pathopea___ D Emyirdnment
to reduce inoculum



Snap Bean White Mold Fungicide Efficacy
Evaluation
Research Objectives

MWFPA funded project (2018-2020): Evaluating fungicides and their timing
for control of white mold in irrigated snap beans

Document the effectiveness of fungicides and timing of their application to
control white mold on snap bean in central Wisconsin.

Hancock Research Station

UMIVERSITY OF WISCOMNSIMN-MADISOM




Snap Bean White Mold
Fungicide Evaluation 2018

Location: Delmonte Research Farm, Plover, Wisconsin
3 Varieties: DMF 04-88, Pismo, and Hystyle
Planting Date: 4 July

Application: Fungicides applied with a CO2 back pack
sprayer at flowering (13 Aug) and 7 days later (20 Aug)

Data Collected: white mold plant ‘hits’ and yield
Harvest Date: 11 September



Snap Bean White Mold
Fungicide Evaluation 2018

Treatment and rate/acre

Application Timing”

Trt #
1 Non-treated Control NA
2 Topsin M 70WSB 1.0 1b 1
3 Topsin M 70WSB 1.0 Ib 2
4 Topsin M 70WSB 1.0 1b 1,2
5 Endura 70WDG 8.0 oz + 0.1%v/v NIS 1
6 Endura 70WDG 8.0 oz + 0.1%v/v NIS 2
7 Endura 70WDG 8.0 oz + 0.1%v/v NIS 1,2
8 Proline 480SC 5.7 fl oz 1,2
9 Quadris 2.08SC 9.0 fl oz 1,2
10 MBI-110 AF5 64 oz 1,2
11 MBI-10612 32 oz 1,2
MBI-110 AF5 64 oz 1
12 MB-110 AF5 32 oz 2
13 Oxidate 2.0 2.5% v/v + WetCit 0.25% 1,2
14 Oxidate 2.0 1% v/v + WetCit 1,2
Endura 70WDG 8.0 oz + 0.1%v/v NIS 1
15 Oxidate 2.0 1% v/v + WetCit 2
16 SaniDate 12.0 0.1% v/v + WetCit 1,2




Snap Bean White Mold
Fungicide Evaluation 2018

Treatment and rate/acre

Application Timing”

Trt #

1 Non-treated Control | NA

2 Topsin M 70WSB 1.0 Ib thiophanate methyl

3 Topsin M 70WSB 1.0 1b thiophanate methyl

4 Topsin M 70WSB 1.0 1b thiophanate methyl

5 Endura 70WDG 8.0 oz + 0.1%v/v NIS boscalid

6 Endura 70WDG 8.0 oz + 0.1%v/v NIS boscalid

7 Endgra 70WDG 8.0 0oz + 0.1%v/v NIS boscalid

8 Proline 480SC 5.7 fl oz prothioconazole

9 Quadris 2.08SC 9.0 fl oz i

10 |MBI-110 AF5 64 oz azoxystrobin _

11 IMBL-10612 32 oz Bacillus a_mylollqu_efame_ns
MBI-110 AE5 64 oz Reynoutria sachalinensis extract

12 MB-110 AF5 32 oz Bacillus amyloliquefaciens

13 |Oxidate 2.0 2.5% v/v + WetCit 0.25% hydrogen dioxide + PAA

14  |Oxidate 2.0 1% v/v + WetCit hydrogen dioxide + PAA
Endura 70WDG 8.0 oz + 0.1%v/v NIS boscalid + hydrogen dioxide + PAA

15 Oxidate 2.0 1% v/v + WetCit

16 SaniDate 12.0 0.1% v/v + WetCit

hydrogen dioxide + PAA
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Snap Bean White Mold Fungicide Evaluation 2018

TREATMENTS
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Snap Bean White Mold Fungicide Evaluation
2018 Results

No significant differences in disease or yield among treatments by
variety (data shown on previous slide)

= DMF 04-88 highest yielding variety, lower disease, best white mold control with Endura,
Quadris, Endura + OxiDate treatments

= Pismo second highest yielding variety, higher disease, best white mold control with
Topsin, Endura, and Marrone biopesticide treatments

= Hystyle lowest yielding variety, low to moderate disease, best control with Topsin,
Endura, Reynoutria, and Oxidate treatments

Relatively low disease pressure and most infections occurred by ground
contact, not through flowers

No phytotoxicity observed for any treatments



Snap Bean White Mold
Fungicide Evaluation 2019

Location: Delmonte Research Farm, Plover, Wisconsin

2 Varieties: DMF 04-88, Pismo (Hystyle left out due to root
rot concerns)

Planting Date: End of June

Application: Fungicides applied with a CO2 back pack
sprayer at 10% flowering (30 Jul) and 7 days later (6 Aug)

Same treatment list as in 2018
Data Collected: white mold plant ‘hits’ and yield
Harvest Date: 27 August



Snap Bean White Mold
Fungicide Evaluation 2019

Treatment and rate/acre

Application Timing”

Trt #
1 Non-treated Control NA
2 Topsin M 70WSB 1.0 1b 1
3 Topsin M 70WSB 1.0 Ib 2
4 Topsin M 70WSB 1.0 1b 1,2
5 Endura 70WDG 8.0 oz + 0.1%v/v NIS 1
6 Endura 70WDG 8.0 oz + 0.1%v/v NIS 2
7 Endura 70WDG 8.0 oz + 0.1%v/v NIS 1,2
8 Proline 480SC 5.7 fl oz 1,2
9 Quadris 2.08SC 9.0 fl oz 1,2
10 MBI-110 AF5 64 oz 1,2
11 MBI-10612 32 oz 1,2
MBI-110 AF5 64 oz 1
12 MB-110 AF5 32 oz 2
13 Oxidate 2.0 2.5% v/v + WetCit 0.25% 1,2
14 Oxidate 2.0 1% v/v + WetCit 1,2
Endura 70WDG 8.0 oz + 0.1%v/v NIS 1
15 Oxidate 2.0 1% v/v + WetCit 2
16 SaniDate 12.0 0.1% v/v + WetCit 1,2




Snap Bean White Mold
Fungicide Evaluation 2019

Treatment and rate/acre

Application Timing”

Trt #

1 Non-treated Control | NA

2 Topsin M 70WSB 1.0 Ib thiophanate methyl

3 Topsin M 70WSB 1.0 1b thiophanate methyl

4 Topsin M 70WSB 1.0 1b thiophanate methyl

5 Endura 70WDG 8.0 oz + 0.1%v/v NIS boscalid

6 Endura 70WDG 8.0 oz + 0.1%v/v NIS boscalid

7 Endgra 70WDG 8.0 0oz + 0.1%v/v NIS boscalid

8 Proline 480SC 5.7 fl oz prothioconazole

9 Quadris 2.08SC 9.0 fl oz i

10 |MBI-110 AF5 64 oz azoxystrobin _

11 IMBL-10612 32 oz Bacillus a_mylollqu_efame_ns
MBI-110 AE5 64 oz Reynoutria sachalinensis extract

12 MB-110 AF5 32 oz Bacillus amyloliquefaciens

13 |Oxidate 2.0 2.5% v/v + WetCit 0.25% hydrogen dioxide + PAA

14  |Oxidate 2.0 1% v/v + WetCit hydrogen dioxide + PAA
Endura 70WDG 8.0 oz + 0.1%v/v NIS boscalid + hydrogen dioxide + PAA

15 Oxidate 2.0 1% v/v + WetCit

16 SaniDate 12.0 0.1% v/v + WetCit

hydrogen dioxide + PAA
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Snap Bean White Mold Fungicide Evaluation
2019 Results

No significant differences in yield among treatments by variety
04-88 higher yielding than Pismo
Pismo greater white mold than 04-88

All treatments with the exception of #6 (Endura just at spray 2) significantly
reduced white mold strikes compared to non-treated control

Best control in limiting white mold strikes with Proline (2 applications), Topsin
(2 applications), Endura (2 applications), and Marrone biopesticides MBI-
10612, and MBI-110 AF5 64 oz Alt MB-110 AF5 32 oz

Low disease pressure and with more blossom strikes than last year

No phytotoxicity observed for any treatments



Currently registered

fungicides for white mold

control in snap/green
beans
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Currently registered
fungicides for white mold
control in snap/green
beans
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Newly registered

TREVO _PACKED
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FUNGIGIDE
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phenyl}-3-methoxyacrylate 6.19%
OTHER INGREDIENTS: 50.86%
TOTAL: 100.00%

* Also known as dimethyl 4,4'-0-phenylenebis[3-thioallophanate]
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Contains 0.7 pounds tebuconazole per gallon.

Contains 0.6 pounds azoxystrobin per gallon.
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Loveland, CO 80538
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Snap Bean White Mold Control with Fungicides —
Summary over past decade of research

Thiophanate methyl, boscalid, and iprodione at 30% flower
and 7 days later provided good-excellent control of white mold
under low and moderate disease pressure

Strobilurins (Aproach, Quadris) at 30% flower and 7 days

later provided outstanding white mold control and high yields in

WI and NY under low and moderate disease pressure —

labeled now for snap bean white mold control in component of Trevo Packed

Newer Fontelis (penthiopyrad) and Priaxor (fluxapyroxad-+
pyraclostrobin) provided excellent control of white mold under
low disease pressure

Biopesticides (Regalia, MBI1110 reg in 2017) can have a place in the
program when alternated with an effective fungicide such as Topsin
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