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Topics for this session

New and emerging diseases

 Soybean brown stem rot
 Soybean sudden death syndrome

 Soybean charcoal rot

 Soybean Cyst Nematode

 Corn tar spot

 Canola – verticillium stripe
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Brown Stem Rot (BSR) 
reported to cause yield losses exceeding 30%, but yield 

losses in the 10 – 20% range appear more common
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Diagnosis of BSR

 Stem Symptoms

Similar: BSR, Stem Canker, Pod and Stem Blight

 Leaf Symptoms

Similar: BSR, SDS, sometimes white mold

 Laboratory

Symptoms and DNA test or isolation of pathogen
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Brown Stem Rot - Symptoms

Symptoms usually develop after pods form

Vary depending on type of pathogen, environment, 
and soybean variety

Become more severe as plants mature

Premature defoliation and lodging can develop
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Internal Stem Symptoms on Soybean

BSR

Stem Canker 

Pod and Stem Blight (Phomopsis longicolla)
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Symptoms
BSR vs Sudden Death Syndrome (SDS)

BSRSDS

No browning of pith in stems
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Management of BSR  - and Related Questions

Rotate out of soybean – (host range is poorly understood) 

Plant resistant soybean varieties –(resistance is different for A and B 
types and is challenging to characterize)

Very little is known about value of fungicides (especially the diverse seed 
treatment AI’s that are now used)
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Counties with SDS confirmed in 2006 and 2007

Sudden Death Syndrome (SDS)
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Sudden Death Syndrome (SDS) - Some Facts

Causal Pathogen: soilborne fungus Fusarium virguliforme

Yield loss can be >50%, but usually less over entire fields

Losses depend on when plants are infected, extent of 
problem in field, weather, & soybean variety. 
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Impact of SDS on Yield (In a Field with Low SCN)
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Effect of SDS on Yield (bu/ac) of an SDS-Susceptible Variety
Malvick data from Waseca, MN
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Known Distribution of SDS in MN and ND (Jan 2023)

SDS first confirmed 
in MN in 2002

??
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SDS Risk Factors

Field history of SDS
Compacted soil, poor drainage
Susceptible soybean varieties
Wet soil 2-3 weeks after planting
Moist to wet soil throughout the summer
High SCN populations
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Scouting for SDS

When:  
begin looking in early August

Where:  
SDS often but not always initially appears in low,  poorly

drained, or compacted areas

What to look for:
look for yellow and brown patches between veins on leaves
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SDS Symptoms at Different Stages of Development
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Other Diseases That Can be  Confused with SDS

 Brown stem rot 

 Root rots caused by other Fusarium
pathogens (Fusarium solani)

 Others that cause leaf discoloration
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Symptoms
Sudden Death Syndrome (SDS) vs. Brown Stem Rot (BSR) 

BSRSDS

No browning of pith in stems
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Managing SDS

1 Know fields of greatest risk – scout in August

#2 Use resistant varieties 

#3 Use specific seed treatments labeled for SDS

> Fungicides: ILeVO® (BASF) and Saltro® (Syngenta) 

> Biological: Heads-Up®  (Plant Protectants Inc.)

Note: fungicide sprays are not effective for SDS



Charcoal Rot



Charcoal Rot

• Widespread throughout North Dakota 
2023, but highest severity in 
Southeast

• Driven by HOT and DRY, which is 
what most of us saw early in 2023

• Persists in the soil as microsclerotia 
for up to 5 years

• Other hosts for Charcoal Rot include 
Corn and Sunflowers



1.4% loss (60M bu - $858M)         0.05% loss (1.7M bu - $15M)

2012 2019
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Management of Charcoal Rot

• Pathogen is probably present across the 
area but just needs one very dry year

• Scout fields to understand problematic 
areas

• Crop Rotation (small grains especially)

• Look for varieties with less susceptibility
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FROGEYE LEAF SPOT

Spots on leaves, brown/tan & surrounded by a brown/purplish ring
Black specks may develop in lesions
Spots may grow together and kill large areas of leaves

Photo fby D.Malvick
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Frogeye leaf spot

Yield loss up to 30% reported in southern U.S.

Favored by warm and humid weather

Pathogen overwinters in infested soybean residue

Manage with : crop rotation, tillage, fungicides

Management is complicated by QoI (strobilurin)  
resistance in the FLS fungal pathogen



Cysts Nodule

Photo: Sam MarkellPhoto: Sam Markell

Soybean Cyst 
Nematode 

(SCN)





1957



1973



1990



2014



2020



North Dakota SCN Sampling Program (2013-2023)

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







SCN Survey 2013-2023



EFFECT OF SCN ON GROWTH OF DRY BEAN 
(Courtesy Berlin Nelson)

Pinto bean field experiment in 2007

CONTROL5,000 EGGS/100 CC SOIL 10,000 EGGS/100 CC SOIL
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SCN Management
Soil Sampling!

Maintain Control of Egg Levels
– Resistance

– Crop Rotation

– Seed Treatments





SCN Management
Soil Sampling!

Maintain Control of Egg Levels

–Resistance
• Resistance Pays Twice

–Protects Yield

–Keeps Egg Levels Low
– Crop Rotation

– Seed Treatments



SCN infested soil 2006 - Richland Co., ND

SCN-resistant
soybean variety

SCN-susceptible
soybean variety

Source: B.D. Nelson, North Dakota State University



2017 SCN Yield Trial
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TAR SPOT OF CORN

Photos of tar spot in MN by D. Malvick
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Corn Tar Spot: Basics

o Caused by the fungus Phyllachora maydis

Produces small, raised black spots on leaves and husks

Tar spot is spreading and causing significant yield loss

o Favored by moderate temperatures
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Corn Tar Spot Distribution Map - October 2023 
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Corn Tar Spot Has Been Spreading in Minnesota
Has been at very low levels outside of SE MN

Map from cornIPM pipe Nov 14, 2022
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Which conditions favor tar spot in the U.S.?

Likely Risk factors 
Moderate temperature (@60-74°F)
Average RH >70%  and <90%
Average of 7h/night of leaf wetness
Monthly rainfall total > @6 inches

CIMMYT - International Maize and Wheat Improvement Center in Mexico
Figure From Mottaleb et al., 2018
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Managing Tar Spot

Avoid the most susceptible hybrids

Scout fields starting mid-July to assess risk and distribution

Fungicides can be effective & profitable when >5% severity

Application needed when epidemic starts

Timing VT- R3
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Fungicide Efficacy for Corn Leaf Diseases
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Verticillium Stripe of Canola



Verticillium Stripe of Canola
First identified in Manitoba in 2014

Common throughout Europe

Was identified in Northern North Dakota but at low 
incidence (< 5%)

Commonly misidentified as Black Leg and Sclerotinia 
Stem Rot



Photo: Canola Council of Canada



Verticillium Stripe - Identification

Photo: Canola Council of Canada



Verticillium Stripe - Identification

Photo: Canola Council of Canada



Verticillium Stripe - Identification

Photo: Canola Council of Canada



Healthy

Verticillium Stripe

Black Leg

Photo: Canola Council of Canada



Black Leg 

Photo: Canola Council of Canada

Canker
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Sclerotinia Stem Rot



Verticillium Stripe - Management
No fungicides are available for control

No resistance is available

Rotating out of Canola for more than 3 years, but this 
may not be enough
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Summary: New and Emerging diseases
 Soybean brown stem rot

 Soybean sudden death syndrome

 Soybean charcoal rot

 Frogeye Leaf Spot

 Soybean Cyst Nematode

 Corn tar spot

 Canola – verticillium stripe
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