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Diseases of Soybean
• Roots

– Root Rots
– Soybean Cyst Nematode

• Stems
– White Mold
– Some other diseases, especially over time

• Leaves
– Usually minor issues (bacteria, brown spot, 

downy mildew)



Diagnosis
https://www.ag.ndsu.edu/publications/crops/soybean-disease-diagnostic-series
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Root Rots



Soil moisture Soil 
temperature

Pythium Flooded Cool (50-60 F)

Phytophthora Flooded Warm (70s F)

Fusarium Wet to dry Cool to warm

Rhizoctonia Damp to wet Warm (70-80s)

Adapted from Robertson et al.



Photos Carl Bradley

• True Fungi
• Fusarium

– ‘Dry Rot’
– General 

Browning
• Rhizoctonia

– ‘Dry Rot’
– Red Cankers



Photo: U of Wisc Photo: Berlin Nelson

 Not ‘true’ Fungi
 Black/wet 

lesions
 Need Wet Soil! 



Courtesy of Dr. Tom Chase, South Dakota State University



Courtesy of Dr. Tom Chase, South Dakota State University



Root Rot Management
• Rotation



Root Rot Management
Rotation
• Pythium and Fusarium are ‘broad’
• Rhizoctonia is semi-specific to crop
• Phytophthora is specific to crop
Consider similarly of crops



Root Rot Management
• Rotation
• Resistance genes to Phytophthora
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Root Rot Management
• Rotation
• Resistance genes to Phytophthora
• Field tolerance / resistance
• Seed Treatments

– Broad Spectrum
– Effective for several weeks
– Help germination and stand establishment



https://cropprotectionnetwork.org
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https://ipcm.wisc.edu/download/pubsPM/Whats_on_your_seed_web.pdf



White Mold



White mold

• Fungal pathogen
– Sclerotinia

sclerotiorum
• Yield loss possible
• Manage with an 

Integrated Strategy

• Sunflower
• Dry Edible Beans
• Canola
• Soybean
• Pulse Crops
• Broadleaf weeds



White Mold
• Wet Soil

– 1-2 inches of rain before 
bloom (minimum)

• Bloom
– Infection begins with 

flower petals
• Cool 

– 60o’s and 70o’s 
– Over 85o F is unfavorable

• Wet
– Humid canopy
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Managing White Mold
• Cultural Practices

– Tillage…..?
– Row spacing……..?

• Rotation 
– Cereals and corn are best rotation crops
– Broadleaf crops susceptible 

• Resistance
– ‘Partial’ Resistance



Managing white mold… Cont..

• Fungicides –
– Favorable for disease?
– Economic return…..? 
– Product selection?
– Timing (R1-R2)



https://www.ag.ndsu.edu/CarringtonREC/plant-pathology-1



Sclerotinia management in soybeans
Differences in susceptibility to white mold across soybean varieties
White mold severity index and soybean yield averaged across fungicide-treated and non-treated soybeans.

Carrington, ND
2018

Completely 
randomized
split-plot design

Main factor =
Variety

Sub-factor =
Fungicide treatment
1.  No foliar fungicide
2.  Endura 5.5 oz

applied once
at late R1 to early R2

3.  Endura 5.5 oz
applied twice
R1/R2 + 10-12 days

Fungicides applied with 
XR110015 flat-fan nozzles 
at 40 psi (fine droplets); 
spray volume = 15 gal/ac

1-53% 24-59buVarieties

Courtesy: Dr. Michael Wunsch



S C L E R O T I N I A  M A N A G E M E N T  I N  S O Y B E A N S

Fungicide efficacy

Variety:  Dairyland ‘DSR 0404 R2Y’  |    Row spacing:  14 inches
Application A:  July 27; shortly before canopy closure at R2 growth stage
Application B:  August 8; early R4 growth stage
Application methods:  15 gal water/A; 35 psi; 8001VS flat-fan nozzles

CARRINGTON, ND (2013)

Courtesy: Dr. Michael Wunsch



When conditions favored white mold as soybeans entered bloom:

Applying fungicides at the mid/late R1 growth stage (60-85% R1) 
optimized white mold management

when the canopy was closed at mid/late R1.
(100% of the ground covered by the canopy)

IMPROVING WHITE MOLD MANAGEMENT IN  SOYBEANS

Optimizing application timing

Applying fungicides at early R2 growth stage (80-99% R2) 
optimized white mold management

when the canopy was at or near closure at early R2.
(97-100% of the ground covered by the canopy)

Applying fungicides at full R2 growth stage (100% R2) 
optimized white mold management

when the canopy was open at early R2.
(<95% of the ground covered by the canopy)

R1:  at least one open blossom on the plant.
R2:  at least one open blossom at one of the top two nodes of the plant.

Courtesy: Dr. Michael Wunsch



https://www.ag.ndsu.edu/sclerotinia/riskmap.html



Soybean Cyst Nematode



v

The New SCN
Coalition

www.thescncoalition.com



Soybean Cyst Nematode (SCN)

• A future concern
• Yield reductions (15-30%) before above 

ground symptoms are present
• Once in soil… you will have it forever
• Spreading
• Few above ground symptoms
• Can manage SCN if you find it



https://en.wikipedia.org/wiki/Soybean_cyst_nematode



Cysts Nodule
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1980
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2001



Known SCN-Infested Counties – Feb. 2017

33 new since 2014:
• Alabama = 1
• Georgia = 3
• Indiana = 1
• Iowa = 1
• Kansas = 2
• Kentucky = 3
• Minnesota = 2
• Missouri = 1
• N. Carolina = 4
• N. Dakota = 7
• Ohio = 3
• S. Dakota = 1
• Virginia = 2
• Wisconsin = 1
• Quebec = 1



ND Sampling Program (2013-2020)

• Funding = North Dakota Soybean Council
• Pick up sample bags at County Extension 

Office (Mid-August or later)
• Soil Sample – Send in sample
• Data mailed to you
• Reported in eggs/100cc
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