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Soybean Cyst Nematode (SCN)

• Is a nematode (round worm) that 

parasitizes roots of soybean

• Like people, not all nematodes are bad, 

but SCN is bad Source: Swiss Federal Research Station for Agroecology and Agriculture

Source: Kris Lambert Univ. Illinois
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The Life of a SCN Female

Source: Sandra Sardanelli Univ. Maryland

Soil
Source: Swiss Federal Research Station for Agroecology and 
Agriculture

Source: Swiss Federal Research Station f
or Agroecology and Agriculture

Root
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Female Settles Down to Feed 

and Produce Eggs

Source: Greg Tylka Iowa State Univ.

Source: Edward McGawley, Louisiana State University

Source: Edward McGawley, Louisiana State University



Female Becomes Cyst Eventually 

Rupturing and Releasing Eggs

Source: Edward McGawley, Louisiana State University

Source: Kris Lambert Univ. Illinois

Soil

Source: Edward McGawley, 
Louisiana State University



Source: Albert Tenuta OMAFRA

White, lemon-shaped cysts on roots



Cysts Nodule



SCN Survey of Manitoba 2012-2015

• 76 soybean fields sampled

• > 5500 soil samples

• 487 composite samples for processing

• Priority fields based on

– Proximity to water courses from U.S. that 
flood

– Number of soybean years

– History of dry beans

– Sampled prone areas of fields



Few Juveniles and Cysts of Cysts 

Nematodes Found

Circumfenestrate

Bifenestrate

Tenuta Lab



Results 2012-15 

for SCN

• Nothing



Species-Specific PCR for SCN

Positive control SCN

yielding good DNA and

giving band for SCN

3 cysts yielding quality

DNA but not positive

For SCN

Tenuta Lab



Manitoba 2017-2018 SCN Survey

• Fall 2017, 30 soybean fields soil sampled

PhD student: Nazanin Ghavami

University of Manitoba



Results 2017-2018
• Cyst numbers were 1, 2, 4, and 14 kg-1 soil

for each of the fields

• PCR of 7-12 lemon-shaped cysts for the

CoxIII gene & SCAR gene regions were

SCN

• DNA sequencing of 18s and ITS genes also

confirmed cysts were SCN

• Morphology of cysts and nematode

juveniles also consistent with being SCN



Results 2019

• In 2019, soy grown on 
field in Norfolk Treherne

• Visited the field twice and 
on second visit found 
SCN on roots of soy

Photo: Mario Tenuta



SCN

in Manitoba

2019



Soybean 

Dwarfing Patch 

in late June 2021

Photo: Mario Tenuta

Table 1. Crop rotation history in the 
symptomatic field

Year Crop

2021 soybean

2020 Corn

2019 Navy Beans

2018 Wheat

2017 Soybean

2016 Corn

2015 Soybean

2014 Canola

2013 Corn

2012 Soybean

2011 Canola

2010 Corn

2009 Canola



Photo: Mario Tenuta



Field

Lab

Photo: Mario Tenuta

Photo: Tenuta Lab

Photo: Tenuta Lab

Photo: Tenuta Lab



SCN Infested Field 37.2 ha

SCN Patch



Patch 

in Early 

Sept 

2021

Photo: Tenuta Lab

Photo of patch from Slide 11 later in early spring following rains
Growth resumed, now starting pod filling but too late



North into good Soy Growth

Distance (m) 0 10 20 30 40 50 60 70 Distance (m)

24 0 0 0 0 0 0 24

18 0 0 0 0 0 0 18

West into good Soy Growth 12 0 295           2,540       68             38             65                     12 East into good Soy Growth

6 0 1,365       1,989       4,956       4,632       7,797       4,153       1,524               6

0 24 33             149           255           163           33                     0

Distance (m) 0 10 20 30 40 50 60 70 Distance (m)

South Dirt Road Edge

SCN Patch Analysis #eggs/100cm3
Miami,MB Field September 2021

Grid Analysis of SCN Levels 

in the Patch



Distribution of SCN in a Coarse Texture 
Field in Manitoba 2021

Medium Infestation 
900 eggs/100g soil

Low Infestation 
533 eggs/100g soil

No Infestation 
0 eggs/100g soil



SCN (HG) Type or Race Test of 

the MB SCN Population

• Resistance 
profile 
indicates on 
the  way to 
overcoming 
PI 88788

 HG type testing was conducted by SCN Diagnostics at the University of Missouri 



HG Types in North Dakota

Chowdhury et al. 2021 Phytopath 111: 2100-2109

Older SCN 
regions have 
greater 
resistance levels 
and types

Resistance to lines 2, 5, 7



Soybean SCN Variety 

Resistance
• Majority of varieties contain the same 

resistance source (PI 88788)

• There are a few other genetic 

options, but they typically don’t yield 

as well as PI 88788 or Peking 

resistance sources

• In the U.S., SCN is overcoming PI 

88788 resistance

• Resistance testing of Manitoba 

SCN populations indicates SCN is 

on the way to overcoming PI 

88788 here too (Female Index = 

4.2%)
Source: The SCN CoalitionSource: Dr. Mario Tenuta, U of M and SCN Diagnostics, University of 

Missouri



SCN in 

Manitoba 2021



The Quick March North Continues



Grand 

Forks

Farg

o

SCN Population

(EGGS + J2/100 CC SOIL)

• 50-200*

• 201-2,000

• 2,001-10,000

• 10,001 – 20,000

• >20,000

Data adapted from NDSU, 

North Dakota Soybean 

Council (2013-2022), and Dr. 

Mario Tenuta, U of M (2019, 

2021)

Winnipe

g

*In ND,        are 

considered inconclusive 

results due to other 

nematodes in the soil. 

In MB,       have been 

confirmed as SCN using 

molecular methods.

Source: Laura Schmidt

SCN Densities MB and North Dakota



SCN Emerging Issue for Dry Beans

• 2016 stunted 

patches in 

dark-red 

kidney bean 

field

• Roots infested 

with SCN 

females

• Soybean last 

grown in 2010



Effects of SCN on Soybean

What does it do?

• Takes away 
nutrients

• Water update 
disrupted

• Interferes with 
nodulation

• Damages roots 
(holes)

Field symptoms?

• Yellowed plants

– Resembles Iron 

Chlorosis

• Stunted plants

– Uneven height

• Early maturity

• Reduction of yield

• Fewer pods

• Damage shows earlier on 

sands



Integrated Management of SCN

Collect soil samples from fields 

to determine the situation - know 

your numbers!

Grow nonhost crops

(corn, wheat and other

 small grains, others)

• Continue using and rotate varieties with PI 88788

• Seek varieties with Peking, other sources of resistance

• Add other types of resistance when available

Grow resistant soybean 

varieties  

Use nematode-protectant seed 

treatments

Cover crops?

(usefulness and 

consistency of results 

not yet determined)

Use No-till



Source: Albert Tenuta OMAFRA

Damage Patches in Fields

Source: American Phytopathology Society



Source: Albert Tenuta OMAFRA

Can be Confused with Drown Outs



Can be Confused with Iron Chlorosis

Source: Jay Goos North Dakota State University



Sudden Death Syndrome

Comes After SCN

• First reported 1971 in Arkansas

• Disease complex of SCN with Fusarium virguliforme

• Occurs after first flowering

• In Ontario

• In Minnesota, North and South Dakota

Slide courtesy Albert Tenuta, OMAFRA



Avoid Host Plants in Fields
Crop Plants Weed Plants

Adzuki Bean American Vetch

Alsike Clover Carolina Vetch

Bird’s-foot Trefoil Common Chickweed

Common Vetch Common Mullein

Cowpea/Black-eyed Pea Field Pennycress

Crimson Clover Hemp Sesbania

Crownvetch Henbit

Pinto, Navy, Cranberry, Black, Kidney, 

Great Northern, Snap Bean

Hop Clovers

Milk Vetch

Hairy Vetch Mouse-ear Chickweed

Lespedezas Pokeweed

Lima Bean Purple Deadnettle

Lupines Purslane

Mung Bean Shepherd’s Purse

Pea Wild Mustard

Soybean Winged Pigweed

Sweet Clover Wood Vetch



Avoid Too Much Soybean

Year
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1:3 Rotation
6 soy crops

1:4 Rotation
10 soy crops

Maximum
1:3 Soy Rotation

Source: Mario Tenuta, unpublished

Assumes
eggs/100cc = 10 start
Females = 85%
eggs/cyst = 200
Generations = 3
Cyst formation of eggs = 2%
Survival = 60%



Dry Bean Suitability to SCN

Source: Dr. Guiping Yan and Dr. Berlin Nelson, 

NDSU
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• Female index below 10% indicates resistance to SCN

Source: Laura Schmidt



Risk Areas in Fields

Headlands

Depressions

Fences

Entrance ways

Sloughs



Prevent Soil Movement Between Fields

Source: Greg Tylka Iowa State Univ.

Source: Sandra Sardanelli Univ. Maryland

• Purchase clean used equipment

• Wash implements and tires between fields

• Don’t drive pickups between fields

• Clean footwear



Prevent Birds From Landing on Fields



Not ResistantNot Resistant

Source: Albert Tenuta OMAFRA

Use Resistant Soy Varieties



Resistant Varieties

Manitoba Seed Guide



Year
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6 soy crops

1:2 Rotation
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1:3 Rotation
11 soy crops

Effect of Use of Resistance Varieties

1:3 Soy Rotation
Can get 11 rather 
than 6 soy crops in

Source: Mario Tenuta, unpublished

Assumes
eggs/100cc = 100 start
Females = 85%
eggs/cyst = 200
Generations = 3
Survival = 60%
Cyst formation of eggs = 0.30% start
Adaption = 30% per year



Scout for SCN

• Fields more than 3 years of soybean

• Get out of the truck and walk

• 30-45 days after emergence, gently lift roots 

with spade, dunk in bucket of water for clay, 

look for females using a hand lens

• Up to 21-28 before ready for harvest 

• Collect soil samples and SCN test (Agvise or 

Soil Ecology Lab U Manitoba)



http://www.nwroc.umn.ed
u/Cropping_Issues/2010/Ju
ly_20/SoybeanCystNemato
deScouting/index.htm

Checking 

Roots

Dig It Gently obtain roots

Look for small white lemon-shaped cysts



Soil Test for SCN

Source: The SCN Coalition

Send soil samples to Agvise LaboratoriesSource: Laura Schmidt
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