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Overview of Verticillium Stripe (Verticillium longisporum) Future Genetic Resistance and Standardized Screening of Canola Hybrids

Figure 4 (a and b). Verticillium stripe tolerant canola
hybrids versus not tolerant hybrids in strip trial from an
above (a) and in-plot (b) vantage point.

Verticillium longisporum is a soil-borne fungal pathogen that particularly infects the Brassica family including canola to cause the disease Verticillium
Stripe (VS). There are three amphidiploid lineages hybridized from four different parents (A1/D1, A1/D2, and A1/D3), with the A1/D1 genotype being the
most virulent on Brassica napus (Tiedemann et al. 2022). The origin of the A1 and D1 parental lineages that hybridized are unknown at this time (Feng et
al. 2024). V. longisporum has been identified to date in Europe, Russia, Japan, China, Canada, and the United States (Feng et al. 2024; Chapara et al.
2023). In Canada, V. longisporum was first identified in Manitoba in 2014. The fungal pathogen begins as melanized microsclerotia (mass of spores)
dormant in the soil, where they germinate and penetrate into the root cortex (Tiedemann et al. 2019; Hwang et al. 2022). The hyphae are restricted to
the root zone until the plant's later maturity, where they produce conidia sent through the xylem and occupy mature stem parenchyma to form
microsclerotia beneath the stem epidermis (Tiedemann et al. 2019; Hwang et al. 2022; Zhang et al. 2025). The infected, mature plant's stem will shred
naturally and during plant breakdown, releasing further V. longisporum microsclerotia into the soil and beginning the cycle (Figure 1) again (Hwang et al.

Several companies have released internally tested, tolerance ratings for canola hybrids and verticillium stripe (Figure 8). Two examples are shown
below, where hybrids within a company’s portfolio are rated in relation to each other. At this point, there is no standardized testing options or
industry checks, such as with blackleg (Leptosphaeria maculans) for variety registration. The two figures below of company-rated verticillium stripe
tolerance are publicly available. Most, if not all, groups offering canola hybrids for sale have been doing internal assessments for verticillium stripe
and it is highly recommended to talk to your seed rep or retailer if verticillium stripe is a challenge on your farm.
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Figure 6. Verticillium stripe visual results of prevalence and incidence by region in Manitoba from the years 2021 to 2025. Comparative Analysis of Verticillium longisporum Lineages in
the Canadian Prairies: Safeguarding Canola Production (Dr.
Rating Verticillium Stripe Severity at the Field Level Zhongwei Zou)

*NEW: Genetic Insights from Pennycress: Enhancing Canola
Figure 3. Visual symptoms indicative V. longisporum symptoms in B. napus differ between the greenhouse and field conditions. Whereas significant stunting of growth and rapid colonization in roots could be Resistance to Verticillium longisporum (Dr. Hossein Borhan)
of Verticillium stripe in the field in detected between 28 to 35 days in greenhouse conditions, symptoms are typically undetectable in field conditions until 4 weeks before harvest with early striping (Tiedemann et

*NEW: Identifying Novel Genetic Sources of Resistance to

canola. Unilateral, brown striping on a al. 2019). Therefore, the confirmation and rating of V. longisporum at the field level can present a challenge with its late-season symptomology coinciding with potential Verticillium stripe using Synthetic Brassica napus Lines (Dr
green stem (estimated 4 weeks before desiccation and harvest of the crop. Several field severity rating scales for V. longisporum in canola have been proposed and research is being conducted to correlate disease Harmeet Chawla)
harvest) - ie. Typically early/mid severity with impact on yield (Figure 7).
AugUSt dependent on Seeding date (a In the Field: Individual Plant Scale (1 In the Field: Plot Level (1-9) (VS Manitoba Canola Growers Association: On-Farm Trials
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in a “starburst” pattern (e). Time of surveying: Close to harvest timing, 80-90% seed colour change (SCC)
1=no VS infection 1=no VS infection Table 2. Completed and ongoing research focused on verticillium stripe in the Canadian context.
Disease severity rating scale for verticillium stripe with photos* and microsclerotia and stem/plant symptom descriptions.
3=low VS infection ("stem striping, 3=low VS infection: <30% of
No microsclerotia presence. No microsclerotia in up to 25% of plants showing symptoms)
© stem/plant symptoms. epidermis, stem pith or single branches REFERENCES
Co_mpletlely ‘:_Ollf;n'zed with Chapara, Venkat, et al. “First Report of Verticillium Stripe of Canola Caused by Verticillium Longisporum in North Dakota.” Plant Disease, vol. 107, no. 12, 2023, p. 4026,
microsclerotia . .
(Source: Canola Council) o o microsclerotia presence. Stem https://doi.org/10.1094/PDIS-06-23-1089-PDN.
J diseolommnon;Senescante hegins. Cornelsen, J. E., Ort, N. W., Gabert, R. K., Epp, |., & Rempel, C. B. (2023). Current and potential pest threats for canola in the Canadian prairies. Pest Management
5=medium VS infection (epidermis 5=30-50% of plants Science, 80, 2220-2234.
Up to 25% microsclerotia colonized easily peeled away, "50% of stem or with symptoms
© on fhetstem- Unilateral stripe on the stem pith colonized with Cui, J., Strelkoy, S. E., Fredua-Agyeman, R., & Hwang, S. F. (2022). Development of optimized Verticillium longisporum inoculation techniques for canola (Brassica napus).
e erye . . . . . . {OATR;SEETR: microsclerotia”) Canadian Journal of Plant Pathology, 45(1), 92-102. https://doi.org/10.1080/07060661.2022.2120913
Verticillium longisporum Detection through qPCR from Manitoba’s Provincial Canola Disease Survey BT e &y, 45(1) P &
the stem. Stem epidermis shredding 7=strong VS infection ("complete 7=strong disease infection: 50- Cui, J.; Strglkov, S.E; Hwang., S.-F. Quantifying Yield Losses in Canola (Brassica napus) Caused by Verticillium longisporum. Horticulturae 2025, 11, 494.
related to lodging; Unilateral stripe discoloration of stem; epidermis 70% of plants with symptoms https://doi.org/10.3390/horticulturae11050494

on the main stem. fibrous or only fibrous remnants of the

epidermis present; up to 75% of stem
colonized with microsclerotia")

qPCR Results from Manitoba Canola Disease
Survey 2025 (n=68)

Fu, H., Yang, Y., Jiang, J., Daniels, G. C., Hill, B., Xue, S., Zahr, K., Stellar, L., Harding, M. W., Feindel, D., Bvindi, C., Fernando, W. G. D., Wang, L., & Feng, J. (2024).
Development of a gPCR and a LAMP Assay for Verticillium longisporum Detection and a Triplex gPCR Assay for Simultaneous Detection of V. longisporum, Leptosphaeria
biglobosa, and L. maculans from Canola Samples. PhytoFrontiers, 4, 643-650. https://doi.org/10.1094/PHYTOFR-03-24-0031-R. [apsjournal...apsnet.org]

o 51-75% microsclerotia colonized on
the stem. Plant lodging and pod loss.

# of Fields Below 10,000 copies/g 30 Novakazi, F., Inderbitzin, P., Sandoya, G., Hayes, R. J., von Tiedemann, A., & Subbarao, K. V. (2015). The three lineages of the diploid hybrid Verticillium longisporum differ
. . 75-100% microsclerotia colonized i Vi o _ -//doi -10-14- i
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f Fields Ab ies/ ' - 3 dying off; complete discoloration of Sarengimuge, S., Wang, Y., Alhussein, M., Koopmann, B., & von Tiedemann, A. (2024). The interplay of suppressive soil bacteria and plant root exudates determines
# of Fields Above 200,000 copies/g 15 Hgebenceseisen el ortsmessa e i B snwlasieataged — ?ﬁ‘;g/‘;})er"*persed with microsclerotia germination of microsclerotia of Verticillium longisporum. Applied and Environmental Microbiology, 90(6), e00589-24. https://doi.org/10.1128/aem.00589-24
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Soesanto, L.; Termorshuizen, A.J. Effect of Temperature on the Formation of Microsclerotia of Verticillium dahliae. J. Phytopathol. 2001, 149, 685-691.

Table 1. gPCR Results from Manitoba Canola Disease Survey 2025 (n=68). Note: 38 out of 68 fields were tested and confirmed for V.
longisporum presence through qPCR. Early visual symptoms (ie. brown striping) in some of the remaining 30 fields were recorded as Tiedemann, A. von, Sarengimuge, S., Rahman, S., & Wang, Y. (2022). Dormancy and germination of microsclerotia of Verticillium longisporum are regulated by soil

. o . P . . . . . i ) i . o o . R . . . bacteria and soil moisture levels but not by nutrients. Frontiers in Microbiology, 13, 979218. https://doi.org/10.3389/fmicb.2022.979218
visual incidence and not confirmed by qPCR, but this is likely due to lack of microsclerotia formation and crop stage at the time of Figure 7. Several field severity rating scales have been proposed for verticillium stripe in canola (highlighted are the Canola Council “Verticillium stripe disease severity scale” (a)

surveing. The resholdof the GPOR negativ was <10,000 copies tssue of DNA and Znang ot al. 2025 severty rating scales wih both indvdua plant and lot eve atings (5) B e o Tedemant, & 2010 ottt o colorzetn it Vet ongiporum

https://doi.org/10.1094/PDIS-01-19-0236-RE

Challenges faced with a disease severity rating scale in the field have included but are not limited to:
o . _ o . . Acknowledgements:
- Timing of severity assessments in proximity to harvest/desiccation

The Manitoba Canola Disease Survey would not be possible without Dr. Yong Min Kim (AAFC Brandon) and his team. A big thank you to all the
farmers as well that participate in the annual survey as well as Manitoba Canola Growers Association and Manitoba Agriculture Staff.
- Fast progression of symptoms depending on environmental conditions (even within a week timeframe) Acknowledgements for the gPCR analysis to GeneBright Solutions (Dr. Mohamad Sayari and his team).

- Quantifying in the field the % of microsclerotia infection (ex. 50 versus 75%)

- Plants within the field being at different stages, exhibiting different progression of symptoms - needing a “field-level” assessment as well
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