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Agronomy and Weed Management for Organic Dry Bean Production

KEY TAKEAWAYS (PRELIMINARY OBSERVATIONS)

¢ Roller-crimping showed promise, particularly when combined with electricity, but provided less
effective mid-late season weed control and may be less economically viable than tillage.

e Desiccation using electricity could be as efficacious as using a chemical herbicide, butitis less
effective in large seeded bushier classes such as kidney beans.

e Anthracnose race 73 testing identified 60 resistant dry bean lines, including 24 lines from the
Canadian and USDA genebanks; these lines may contain novel sources of resistance.

e Cultivars with reduced yield loss from leafhopper feeding were selected and crossed with cultivars
with low incidence of white mold.

Weed management: Plots were successfully established at Harrow Organic Farms Ltd to compare
roller-crimped fall rye vs tillage in three dry bean varieties (navy, black and white kidney) seeded at
different densities. The most abundant weed species in the trial were common lambs’ quarters,
velvetleaf, pigweed, giant ragweed, common ragweed, cocklebur and giant foxtail. At 7 and 14 days
after weed control treatment (DAT), velvetleaf and giant ragweed were most abundant, while at 28
DAT, pigweed, Canada thistle and giant foxtail had significant presence. Overall early season weed
control was excellent in both the tilled and roller-crimped treatments, however, after about 30 days,
large seeded species such as velvetleaf and giant ragweed overtook the roller-crimped plots.
Electrical weed control was used to manage escapes, however, it was most effective when weeds
extended above the crop canopy.

Crop density did not significantly affect yield, but roller crimped plots produced lower yields than
tilled plots. This is most likely due to less effective mid-late season weed control rather than the
crimping operation itself. Overall, roller-crimping showed promise, particularly when combined with
electricity, but it may be less economically viable than tillage.

Crop Desiccation: As in previous years, results showed that desiccation using electricity could be as
efficacious as using a chemical herbicide. However, the electricity equipment is limited by the size
and density of the beans. Therefore, it is less effective in large seeded bushier classes such as kidney
beans compared to navy and black beans.

Leafhopper resistance: The 2025 field trial repeated the 2024 study to ensure a robust data set for
identifying leafhopper-resistant cultivars. Despite challenges with seed quality and poor early-season
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conditions, sprayed plots (control with insecticide) yielded 25.5% more than unsprayed plots,
confirming the benefit of insect control. However, leafhopper damage symptoms were lower in 2025
than in 2024, and yield trends between years were inconsistent. Because results did not align as
expected across both years, the trial will be repeated in 2026 to ensure reliable conclusions and
support selection of leafhopper-resistant germplasm.

Anthracnose resistance: Anthracnose testing has continued for races 17, 73 and 105/109 on the 173
lines which make up the Canadian dry bean diversity panel. Progress was delayed due to
malfunctioning growth cabinets that twice affected results. Race 73 testing identified 60 resistant
lines (rating 0-3), including 24 lines from the Canadian and USDA genebanks. These lines may contain
new sources of resistance that could benefit the breeding program. Testing for race 17 is expected to
be completed early 2026, with the remaining races finished within the next fiscal year. The data will be
shared with collaborator Nick Larkan for GWAS analysis to identify genomic regions linked to
anthracnose resistance. If novel resistance sources are confirmed, they will be explored further and
used in breeding efforts to combine resistance to anthracnose, white mold and leafhoppers.

Figure 1. Images of Anthracnose R73 resistant
and susceptible reactions from indoor testing at
AAFC-Harrow in the winter of 2026.
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White mold resistance: White mold testing was completed at AAFC-London in 2025 after ongoing
anthracnose issues at AAFC-Harrow prevented field trials at that location. Over 250 cultivars were
evaluated and results were consistent with expected responses from check cultivars. Combined with
results from previous years, the data now provides enough information to select parents to pyramid
white mold and leafhopper resistance.

Pyramiding pest resistance: The overall objective of this project is to combine sources of leafhopper,
white mold and anthracnhose resistance into established dry bean market classes for future cultivar
release. Based on leafhopper trial results (though not completely conclusive), cultivars with reduced
yield loss from leafhopper feeding were selected including Gallantry (dark red kidney),

Nautica (navy), Zorro (black) and OAC Navabi (cranberry). These lines were crossed with cultivars with
low incidence of white mold: Mist, Gallantry and OAC Navabi. Crosses will also be made with
Manitoba-adapted but leafhopper-susceptible cultivars, including Eclipse and AAC Scotty, to expand
resistance into a broader range of geographically adapted germplasm.

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: Ecological Farmers of Ontario,
Harrow Organic Farms Ltd., Ontario Bean Growers and Organic Council of Ontario (OCO).
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