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RESEARCH ACTIVITY

Canadian Organic Vegetable Improvement: Integrating Genomics, Ecophysiology, and
Farmer Participation for Climate Adaptation

KEY TAKEAWAYS (PRELIMINARY OBSERVATIONS)

e Carrot, lettuce and bok choy screening trials were conducted at UBC Farm and participating
organic farms across Canada. (Results are linked below.)

e Cultivated carrot accessions carrying genetic markers associated with abiotic stress resilience
were identified. These will be screened to verify performance.

e Agenetically diverse panel of carrot varieties was evaluated to identify characteristics that
contribute to drought and heat tolerance.

e Abreeding protocol and guide for participatory carrot breeding was developed and adopted.

e The carrot breeding line, Fantasia, has been released through two Canadian seed companies.

(Objective 1) The first objective of this research activity is to increase the quality, quantity and diversity
of favourably adapted carrot and salad greens seed varieties. Trials were conducted at the University
of British Columbia (UBC) and on organic farms across Canada through the Canadian Organic
Vegetable Improvement Network (CANQVI), a participatory vegetable crop improvement network.
Researchers collected farmer-observed data from the 2025 summer trials and shared the results
through a series of webinars, presentations and field days.

Reports for carrot, lettuce and bok choy trials are available through SeedChange and are linked at the
end of this research update. In summary:

e Orange carrots have made great breeding improvements in their vigour, uniformity and shape

e Magenta was once again the top-rated lettuce variety

e White stem BoPak F1 and green stem Mei Quing Choi F1 were the highest rated bok choy
varieties

(Objective 2) The second objective focuses on improving crop resilience to abiotic stressors, including
drought and high temperatures. Using genomic and functional ecology approaches, the research
team continues to investigate how carrots adapt to different environmental conditions.

Genomics: Genotype—environment association (GEA) analysis was used to identify genetic markers
linked with adaptation to specific environmental conditions. By comparing the genetic makeup of
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plants from different environments, researchers can identify genes and genetic markers associated
with traits such as drought tolerance and heat resilience.

During 2024-25, the research team identified more than 600 genetic markers associated with abiotic
stress resilience. Using Marker-Assisted Selection (MAS), researchers subsequently identified
cultivated carrot accessions carrying these markers. These carrot samples will be screened to verify
their performance and determine whether the predicted stress-tolerance traits are expressed under
experimental conditions at UBC Farm.

Functional Ecology: The research team continues to investigate carrot physiology and the functional
traits associated with environmental adaptation. At UBC greenhouse facilities, a genetically diverse
panel of carrot varieties was evaluated to identify characteristics (e.g., evapotranspiration rate and
photosynthetic capacity) that contribute to drought and heat tolerance.

(Objective 3) The third objective is to strengthen the existing CANOVI grower network and support
farmer participation in crop improvement efforts. To this end, the CANOVI research team developed a
breeding protocol and guide for participatory carrot breeding. The guide was first piloted in 2024,
refined in 2025 and was successfully implemented and adopted by participating farms across Canada
in time for the 2026 growing season.

Success Story: The carrot breeding line, Fantasia, which growers
received through the CANOVI carrot breeding program, was grown
and adapted in Canadian soils for two growing seasons prior to
commercialization. The variety has since been released through two
Canadian seed companies: La sociéte des plantes in Quebec and BC
Eco Seed Co-op in British Columbia.

Fantasia
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LA SOCIETE DES PLANTES

207 Rang de 'Embarras, Kamouraska

SeedChange shared the following resources:

Semences certifiées biologiques par Québec Vrai

WWW.LASOCIETEDESPLANTES.COM

e CANOQVI Carrot Plant Breeding Program Summary Report
e CANOVITrial Brief: Heat-Tolerant Lettuce (2025)
e CANOVITrial Brief: Heat-Tolerant Bok Choy (2025)

This research is part of Organic Science Cluster 4, co-managed by the Organic Federation of Canada and the Organic
Agriculture Centre of Canada at Dalhousie University, and supported by the AgriScience Program under Agriculture and
Agri-Food Canada’s Sustainable Canadian Agricultural Partnership and funding partners: SeedChange, University of British
Columbia.
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