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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 soil

Fungi:  Rhizoctonia solani, Fusarium spp.
Oomycetes:  Aphanomyces euteiches, Pythium spp.

Photo Credits L to R:  Howard Schwartz, A.M. Varela, T.J. Hughes & C. Grau, CSU Extension



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



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 programs for commercial
snap beans in WI.



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

 Location:  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
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mefenoxam
mefenoxam + azoxystrobin
azoxystrobin
fluopyram
Bacillus subtillus
Extract of Reynoutria sachalinensis
Bacillus amyloliquefaciens



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



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



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



White Mold Disease Cycle

Soil temp <65°F
+ hi moisture

Sclerotia can persist in soil 
for ≥7 years 



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 

• Plant rows in direction of the prevailing winds

• Avoid highly susceptible and dense varieties

• Plow fields immediately after harvest and rotate crops
to reduce inoculum



White Mold Incidence 
(2014)
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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.



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



Snap Bean White Mold 
Fungicide Evaluation 2018

thiophanate methyl
thiophanate methyl
thiophanate methyl
boscalid
boscalid
boscalid
prothioconazole
azoxystrobin
Bacillus amyloliquefaciens
Reynoutria sachalinensis extract
Bacillus amyloliquefaciens
hydrogen dioxide + PAA
hydrogen dioxide + PAA
boscalid + hydrogen dioxide + PAA

hydrogen dioxide + PAA



Snap Bean White Mold Fungicide Evaluation 2018

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

0

0.5

1

1.5

2

2.5

3

3.5

4

TREATMENTS

N
U

M
B

ER
 O

F 
P

LA
N

T 
ST

R
IK

ES
 O

F 
W

H
IT

E 
M

O
LD

 P
ER

 P
LO

T

Y
IE

LD
 (T

O
N

/A
)

DMF 04-88 - Yield

Pismo - Yield

Hystyle - Yield

DMF 04-88 - # Sympomatic Plants

Pismo - # Sympomatic Plants

Hystyle - # Sympomatic Plants



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



Currently registered 
fungicides for white mold 
control in snap/green 
beans
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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, MBI110 reg in 2017) can have a place in the 
program when alternated with an effective fungicide such as Topsin
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Snap Bean White Mold Fungicide Efficacy Trial 2013
UW-Hancock ARS, Wisconsin
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Product and rate/acre
Application 

Timingz

Number of 
Symptomatic 

Plants
Marketable 

Yield (ton/A)

Untreated control 9.8 3.8

Endura 70WDG 8.0 oz + 0.1% v/v 
NIS 1,2 5.5 4.4

Topsin M 70WSB 1.0 lb 1,2 4.8 4.4

Topsin M 70WSB 1.0 lb 2 8.3 3.1

Fontelis 1.67SC 24.0 fl oz 1,2 11.8 4.3

Quadris 2.08SC 9.0 fl oz 1,2 15.3 4.0

Priaxor 4.17SC 10.3 fl oz 1,2 10.3 3.8

Endura 70WDG 8.0 oz + 0.1% v/v 
NIS 1 11.0 3.7

Endura 70WDG 8.0 oz + 0.1% v/v 
NIS 2 7.8 3.8

Topsin M 70WSB 1.0 lb 1 10.0 4.0

Champion 77WG 1.58 lb 1,2 7.3 3.9

Champion 77WG 1.58 lb 1

EF400 8.0 fl oz + Bacstop 6.0 fl oz 2 8.0 3.7

EF400 8.0 fl oz + Bacstop 6.0 fl oz 1,2 11.0 3.7

EF400 8.0 fl oz + Bacstop 6.0 fl oz 1

Champion 77WG 1.58 lb 2 13.5 3.3

Foliar applications were applied at either the 30% bloom stage on 15 Jul (1) and/or at 

100% flowering (7 days after 30% bloom) on 22 Jul (2). 
No significant difference in disease or yield in this trial. 

White Mold Incidence and Yield
DelMonte 88-04 

Hancock, WI, 2015



Trt # Fungicide,rate Active Ingredient Timing of Application

1 Untreated Control NA NA

2 Topsin 4.5FL, 20 fl oz thiophanate methyl 30% bloom + 7 days later

3 Endura 70 WDG, 11 oz + 0.125 v/v NIS boscalid 30% bloom + 7 days later

4 Proline 480 SC, 5.7 fl oz + 0.125 v/v NIS prothioconazole 30% bloom + 7 days later

5 Propulse SC 8.6 fl oz + 0.125 v/v NIS prothio+fluopyram 30% bloom + 7 days later

6 Quadris F, 15.4 fl oz azoxystrobin 30% bloom + 7 days later

7 Cannonball WP, 7 oz fludioxonil 30% bloom + 7 days later

8 Polyoxin D SC, 6.5 fl oz Zn salts 30% bloom + 7 days later

9 Polyoxin D SC, 13 fl oz Zn salts 30% bloom + 7 days later

10 Fontelis SC, 30 fl oz penthiopyrad 30% bloom + 7 days later

11 Quash WG, 4 oz metconazole 30% bloom + 7 days later

12 Rovral 4F, 2 pt iprodione 30% bloom + 7 days later

13 Aproach SC, 12 fl oz + 0.125 v/v NIS picoxystrobin 30% bloom + 7 days later

14 Bravo WS, 3 pt chlorothalonil 30% bloom + 7 days later

15 Switch WG, 14 oz cyprodinil+fludiox 30% bloom + 7 days later

16 Luna Tranquility SC, 11.2 fl oz
fluopyram+
pyrimethanil 30% bloom + 7 days later

17

Cueva F, 2 gal/100 gal + DN55 WDG, 3 
lb copper 30% bloom + 7 days later

18 Gavel 75DF, 2 lb zoxamide+mancozeb 30% bloom + 7 days later

19 Topsin XTR, 30 fl oz thiophanate methyl 30% bloom + 7 days later

20 Topsin 4.5FL, 20 fl oz + Meteor F, 1.5 pt
thiophanate

methyl+iprodione 30% bloom + 7 days later

21 Meteor F, 2 pt iprodione 30% bloom + 7 days later

22 Tazz F, 4 pt iprodione

Fungicide Programs Evaluated
Geneva, NY 2012, moderate white mold pressure
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 boscalid (Endura) – FRAC 7 - 7 day phi – 2 apps max

 thiophanate methyl (Topsin, Topsin M, T-methyl, 
Thiophanate methyl, Incognito) – 14 day phi – 2.8 lb
a.i./A/season max

 cyprodinil & fludioxonil (Switch) – FRAC 9+12 - 7 day 
phi – do not apply more than 1.3 lb a.i./A/season

 Bacillus subtilis (Serenade) - biological

 iprodione (Rovral, Meteor, Nevado, Iprodione) – FRAC 2 
- 2 app max/season – livestock feeding/foraging 
restrictions

 fluazinam (Omega) – FRAC 29 - do not apply more than 
1.75 pt/A/season – 14 day phi

 Coniothyrium minitans (Contans, Intercept) –
biological, soil incorporant prior to planting or after 
harvest

Snap Bean White Mold Fungicides



Snap Bean White Mold Fungicides 
Recent Registrations

 penthiopyrad (Fontelis) - FRAC 7 – 0 day PHI – 72 fl
oz/acre/ season label use limit

 fluxapyroxad+pyraclostrobin (Priaxor) – FRAC 7+11 – 7 
day PHI – no more than 16 fl oz/acre/season

 fludioxonil (Cannonball WP) – FRAC 12– 7 day PHI – do 
not apply more than 28 oz/acre/season

 polyoxin D Zinc salt (OSO 5% SC) – FRAC 19 – do not 
make more than 6 applications/season at max rate

 extract of giant knotweed (Reynoutria sachalinensis) 
(Regalia) – FRAC P – biofungicide – OMRI certified – do not 
apply when plants are under stress

 Bacillus amyloliquefaciens strain D747 (Double Nickel) –
biological, can be applied at planting, cultivation, 10-14 day 
intervals, 4 hour re-entry interval


