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RESEARCH ACTIVITY

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

KEY TAKEAWAYS (PRELIMINARY OBSERVATIONS)

e Salad greens and carrot screening trials continued at UBC Farm and participating farms across
Canada (see links to reports below).

e Researchers began to study carrot genomics. They employed whole-genome sequences (WGS) of
245 georeferenced wild and landrace samples to identify markers underlying abiotic stress
tolerance in carrot. Overall, they identified 657 markers that were significantly associated with
abiotic resiliency.

e Preliminary results of field sampling indicated significant differences in certain hydrological traits
among carrot varieties.

INITIATION - MARCH 2024

(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 are being conducted at UBC as
well as on organic farms across Canada through the participatory vegetable crop improvement
network (CANOVI). The researchers collected farmer-observed data from 2023 summer trials and
shared it with growers through webinars.

Carrot seeds of CANOVI Orange Nantes and CANOVI Red Nantes were produced in the greenhouse at
UBC from January to May 2024. The carrot variety “CANOVI Orange” was included in variety trials in
2023 and is currently part of a participatory plant breeding project with other carrot populations on 10
participant farms across Canada. Seeds will be produced from selected roots at UBC and sent back
to the farms for further trials and development.

Lettuce trials with advanced varieties have been conducted with participants across Canada as well
as two hub sites (one in Ontario and one in British Columbia) in 2023, Salad green varieties are being
tested in screening and variety trials across the country.

(Objective 2) The second objective of this research activity focusses on improving resiliency to abiotic
stressors like drought. Researchers will identify genomic regions and functional traits in carrot
associated with resiliency and climate adaptation.
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In 2023, researchers measured physiological, morphological and chemical traits (functional traits) of
seven varieties of orange carrots from nine farms across Ontario and Quebec. At each farm, the LI-
6800 portable gas exchange analyser was used to evaluate leaf physiological traits, including
maximum photosynthetic capacity on a per-leaf area basis, evapotranspiration rates, stomatal
conductance, intercellular CO2 concentrations, leaf temperature and vapour pressure deficit.
Instantaneous water-use efficiency was also calculated. Dried leaf material was analysed for leaf
nitrogen and carbon concentrations, and leaf carbon isotopes. Carrot roots were measured for length,
diameter, wet and dry weights.

(Objective 3) The third objective of this research activity is to strengthen the existing CANOVI grower
network. An exit survey was conducted in October 2023 with the lettuce and carrot trial participants.
The results helped the team to further improve participatory trials and to make decisions for 2024
trials.

APRIL 2024 - SEPTEMBER 2024

(Objective 1) Salad greens and carrot screening trials continued at UBC Farm and participating farms
across Canada.

(Objective 2) Researchers began to study carrot genomics. They employed whole-genome sequences
(WGS) of 245 georeferenced wild and landrace samples to identify markers underlying abiotic stress
tolerance in carrot. Overall, they identified 657 markers that were significantly associated with abiotic
resiliency.

OCTOBER 2024 - MARCH 2025

Preliminary results of field sampling indicated significant differences in certain hydrological traits
among carrot varieties. Researchers expanded their investigation of the plant samples by using
carbon isotope analysis to test for differences in drought tolerance. They also collected seed image
and chemistry data. These novel data sets will provide a wider scope of traits for assessment.

SeedChange shared the following reports:

Heat-tolerant Lettuce Trial Report 2024 (www.organic-science-
canada.ca/wp-content/uploads/Act-14-Heat-Tolerant-Lettuce-Trial-
Report-2024.pdf)

CANOQVI Carrot Breeding Program 2024 Summary Report (www.organic-
science-canada.ca/wp-content/uploads/Act14-CANOVI-Carrots-2024-
Summary-Report.pdf)

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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