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Acreage impact of corn breeding and improved management 
practices



The Breeding Pipeline - Conduct pre-commercial product testing in target environments for multiple years
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Genetic variation – trends over time
• Genetic variation is essential to achieve breeding goals

• Co-ancestry based – pedigree and/or genotype

• Allelic diversity – driven by population sizes in breeding programs



Agronomics

Yield
Test weight

Grain moisture

Grain dry-down

Stalk lodging

Root lodging

Plant height

Ear height

Brittle snap

Drought tolerance

Emergence

Stand establishment

Early growth

Cold tolerance

Pest Resistance
Gray leaf spot

Northern leaf blight

Southern leaf blight

Stewart’s wilt

Rusts

Smuts

Anthracnose

Diplodia

Giberella

Fusarium 

Diplodia

Bacterial wilt

End-Use Traits
Mycotoxin Production in Grain

Starch, Protein, & Oil

Extractable starch

Total fermentables

Gross energy

Digestible energy

Food-grade Traits 

Silage quality traits

Maize Breeding – highly complex trait selection needs
Genetic gain for any of these traits requires favorable variation and response to 

long-term selection, adding patience and adjusting breeding goals as the 
environmental pressures change over time



100% A 100% B

100% high quality 
plant

+
Improved resistance 

to Disease

Disease 
Resistance

Lower quality plant
Disease resistant

Higher quality plant
Disease sensitive

No unintended 

donor genetics

(base) (edited)
NLB susceptible NLB resistant

Native Genetics and CRISPR approach to Disease Control





• Chromosomal rearrangements (CR’s) and potential to change phenotypes 
and “unlock” genetic variation (https://www.nature.com/articles/s41477-
020-00817-6)

• Effective control of genomic recombination elements 

• Enable co-location of native traits, unleashing major portions of the 
genome for improved maintenance of genetic diversity and additional 
favorable trait selection

• Multiple and simultaneous edits across numerous traits

Genome editing and future potential – what if we 
could…go beyond plant breeding techniques and 

exceed current range of variation

https://www.nature.com/articles/s41477-020-00817-6
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Will Genome Editing reside on this chart in 2070?



• Conduct plant breeding and pre-commercial product testing in the target environments 

for multiple years

• Genetic variation is essential to achieve breeding goals and mitigate climate change

• Account for inevitable diversity decline over time

• Leverage science and technology to create new favorable variation

• Plant breeding requires long-term selection, patience and adjusting breeding goals as the 

environmental pressures change over time

• Genome editing methods have potential for creating additional and needed variation to 

accomplish future environmental needs to feed a growing population

• Increased progress to minimize or eliminate biotic and abiotic stresses enables increased 

heritability and selection efficiency for grain yield improvement

Key Points



Thank you!
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