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AAFC Plant Breeding Capacity – a strong national network

30+ crop species Strong regional 
expertise

Capacity across 
major production 

zones



Plant Genetics Improvement Continuum

Foundational
Science

Germplasm
Enhancement

Variety
Development

Pre-Market
Evaluation

Commercialization

Generating knowledge and tools to 
be used in germplasm enhancement

Applying foundational science to 
develop and characterize germplasm 

Applying the results of germplasm 
enhancement to refine and develop 

commercially-ready varieties

Adaptation testing of lines 
for registration and commercialization 

requirements (crop specific)

Commercial activities related to seed 
production/plant multiplication of 

varieties through release partnerships

Prerequisite Science
Feeds into germplasm enhancement. 
Involves gaining crop and/or trait specific 
knowledge, i.e., the biological basis of 
traits.
• Plant physiology
• Plant pathology
• Entomology
• Plant/seed chemistry

Discovery Science
Science that feeds into germplasm 
enhancement but can also serve as a 
foundation for activities outside of crop 
genetic improvement.
• Phenomics
• Transcriptomics
• Metabolomics
• Genomics
• Epigenetics

Tool Development
Upstream advancement of tools or novel 
techniques, that may have applications 
beyond the crop or research program
• Robotics
• Artificial intelligence
• Marker development
• Prediction models

Preservation of Genetic 
Diversity
• Germplasm preservation
• Germplasm collection

Introduction of Genetic 
Diversity
Introduction of genetic diversity into 
germplasm.
• Crossing
• Gene editing
• Mutation breeding

Germplasm Evaluation
Characterizing germplasm and/or early 
generations resulting from a cross. 
Activities involved may include:
• Phenotyping
• Genotyping
• Validating the effectiveness of a tool

Methodology Improvement
Work that can be directly applied to the 
germplasm enhancement of the crop, in 
the areas of phenotyping methods, 
crossing, or methods for improving 
efficiencies in the cycle

Elite Germplasm/Lines
Assessment and enhancement of elite 
germplasm. Enhancement may involve:
• Targeting genes with molecular tools 

and technologies to incorporate 
enhanced germplasm

• Creating targeted crossings

Nurseries
Testing of germplasm (early or elite lines) 
for trait validation.  Tests may also 
involve:
• Resistance validation
• Agroecological studies
• End point quality assessments

Replicated Trials
• Multi-year/location trials for the 

purpose of preliminary agronomic 
testing

• Broad adaptation (GXE)
• Resistance validation

Adaptation Testing
Testing of candidate varieties for key traits 
important to producers and industry. May 
occur under parameters set by a crop-
specific committee.
• Broad adaptation (GXE)
• On farm trials
• Registration Trials
• Merit Testing

Licensing
• Exclusive/non-exclusive 

market access
• Royalty management streams

Seed Increase or 
Plant Propagation
• Seed increase
• Nuclear stock management

Marketing
• Knowledge transfer
• Demonstration trials
• Websites
• Seed catalogues

Variety Performance Trials 
for Producers
• Standardized variety performance 

testing for farmers

The plant genetics improvement continuum engages a wide array of perspectives and input, including farmers, processors, scientists and more.
*Legislative and regulatory requirements span across all five pillars: Plant Breeders’ Rights, Variety Registration Office and Plants with Novel Traits
**A non-exhaustive list of plant genetic improvement activities grouped into five categories that make up the genetic improvement continuum.1
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Delivering Capacity Differently

AAFC Capacity
Research Centres
Field & expertise

Partnership Models
Provinces, academia, producer 

groups, partners

Regional Delivery
Local conditions, field testing, 

production systems

Maintaining regional relevance through partnerships



Key Challenges Facing the Breeding System

Increasing Complexity

Climate variability, 
evolving pests, shifting 

market demands

Expanding Innovation 
Landscape

New technologies 
increasing both opportunity 

and systems demands

System Coordination

Stronger alignment needed 
across the breeding 
continuum to deliver 

impact

Need for Speed & 
Efficiency 

Growing expectations for 
faster development and 
delivery of new varieties



Teamwork for Success
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➢Collaboration and co-development remain key

➢Partnerships across the continuum amplify capacity and investments

➢Better coordination reduces duplication and improves efficiency

➢A connected system delivers high-impact, field-ready varieties



Key Takeaways
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➢ Strong plant breeding capacity remains

➢ System is evolving, how work is delivered is changing

➢Partnerships are central

➢Strength depends on how we work together across the system
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