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Why is it difficult 
to find varieties 
with IDC OR SCN 
resistance?



A quick 
genetics / 
breeding 
lesson…



There are two types of 
traits…

A trait is a characteristic that we are interested in:

• Season Length/ Maturity

• Herbicide Tolerance

• Yield

• Height

• Disease resistance

A trait can be controlled by 1-2 genes or many, 
many genes



Trait types: 
Qualitative

• 1-2 genes

• Easy(ier) to breed for

• It’s either present or not 
present

• Examples: Flower color, 
herbicide resistance, seed 
color



Trait types: Quantitative

• Many, many genes

• Difficult to breed for

• A spectrum of phenotypes

• Examples (all the good traits): maturity, yield, IDC tolerance



There is help!

Molecular marker tools!

These tools can detect genomic/ 
nucleotide data that detects the 
likelihood of a phenotype

Old School: Gel based



There is help!

Molecular marker tools!

These tools can detect genomic/ 
nucleotide data that detects the 

likelihood of a phenotype





S. Mamidi et al. PLOS ONE(2014)



S. Mamidi et al. PLOS ONE(2014)



Breeding for 
Quantitative Traits

How many plants 
to grow to find one 
with IDC tolerance? IDC tolerant high yielding/ no IDC tolerance

X

7 genes necessary for IDC score of 1

0.78% change of finding and 
individual!!!



Population 
with 250 

individuals



Population 
with 250 

individuals

250 x .0078 = 1.95
or 2 plants!!



Population 
with 250 

individuals

The dilemma….
yield comes first!

Select top 10% highest yielding lines

Probability of a plant being selected for yield: 10% or .1

Probability of a plant having IDC score of 1: .0078

Probability of a plant being high yielding AND having an IDC 
score of 1: .00078

Or .195 out of 250



Solution!

Priorities…. Breed for IDC!

Establish that IDC AND yield are important

Develop molecular marker tools to help find IDC

tolerant varieties early

Choose parents that have some IDC tolerance 

already- improve your probabilities



NDSU is here to help!

Involved in projects 
to:

Develop reliable 
markers (hopefully 
reduce numbers)

Determine 
environmental 
stability of IDC 

tolerance 



Finding 
dependable 
IDC scores



To find the reports:



To find the reports:

Download results as .pdf



Iron Deficiency Chlorosis Report

Results are 
posted yearly in 
August

Supported by:



Breeding for SCN resistance



Goals

As a breeder, want 
complete genetic 

tolerance/resistance to 
IDC and SCN

However, genetic 
tolerance to SCN is more 
important because other 
management strategies 

are…. not great



Types of genetic resistance

SCN races: 16 races

PI 88788:

• Oldest source

• Resistant to 8 races: (1, 2, 4, 5 ,7 ,11, 15, 16)

Peking:

• Newer

• (2, 4, 9, 11, 12, 13, 14, 16)



Genetic 
source of 
resistance

PI 88788:

• Rhg1-b

• requires multiple copy numbers

• Slower mechanisms of resistance-
death at J3/J4 stage

Peking:

• Rhg1-a

• Rhg4 

• Two genes work together for fast 
death of the parasite at J2

Chu, Shanshan, et al. Frontiers in Genetics 13 (2022).



Breeding challenges

Effort!      Tools!
How do you design a tool to detect number 

of genes??

New sources of resistance



Solution

Hire a nematologist

Guiping Yan



Solution

Talk to your extension 
agent

Sam Markell

Test your fields!!



To find the reports:



SCN Yield Test Reports: 
GMO and Conv

Results are 
posted yearly in 
December online 
and in the A843 
publication

Supported by:



Takeaway
• Yes, breeding for resistance to only one stress is challenging 

• And breeding for two ONLY SEEMS impossible

• But with priorities, tools, (and funding), and time, it is possible



NDSU Soybean 
Symposium

March 30-31st NDSU Alumni 
Center 

https://www.ndsu.edu/agriculture/academics/events/ndsu-soybean-symposium

Keynote: Ed Anderson, PhD
Executive Director of NCSRP

“The Soybean Checkoff’s 
Leadership Role in 

Research for Advancing the 
Soybean Industry”



Thank you!!

NDSU breeding team:
Gustavo Kreutz Clara Mvuta

Forrest Hanson              Cole Williams

Ashley Cooper 

NDSU soybean breeding support


