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Welcome Message: 

On behalf of the organizers of the 2026 Canadian Phytopathological Society (CPS) Annual 

Meeting, we are pleased to invite you to the 97th Annual Meeting of the CPS to be held June 

14–18, 2026, at the Lord Nelson Hotel, 1515 South Park Street, Halifax, Nova Scotia, Canada B3J 

2L2. The CPS is dedicated to encouraging research, education, and the dissemination of 

knowledge on the nature, cause, and control of plant diseases. Society-sponsored, national and 

regional association meetings provide an opportunity for the plant health community to meet, 

exchange ideas and discuss their common interests. The Annual Meeting brings together 

participants from industry, government and academic institutions to interact, share knowledge, 

educate and communicate on the nature, cause and control of plant diseases.  

The 2026 programme will feature a wide range of presentations, including contributions from 

leading researchers across North America. 



 

Our Annual Meeting typically attracts research, industry, and extension personnel from across 

Canada, the USA and internationally with attendance ranging from about 100 to more than 140 

participants for joint meetings. Presentations and posters at the meeting will span a wide range 

of crops from field crops like wheat, barley, and canola through to horticultural crop like 

potatoes and forest species. Topics will include both applied and fundamental research 

covering areas such as host-pathogen interactions, disease epidemiology, diagnostics, and 

innovative management strategies. 
 

The general meeting starts in the evening of June 14 and ends on June 17. There are events on 

June 13 and June 18 for CPS board members. 

 

Field tour: An exciting day tour will take place on Sunday, June 14, 2026 (9:00 AM to 4:00 PM) 

An exciting full-day bus tour has been arranged for Sunday, June 14, 2026, from 9AM to 5:00 

PM to the South Shore. The field tour requires separate registration. The cost is $75 per person, 

which includes transportation from the Lord Nelson Hotel to the South Shore with lunch served 

on the bus. 

 

Theme of the Meeting: Plant Pathology in a Changing World 

Preliminary Programme 

● Saturday evening (June 13): CPS-Financial advisory meeting (FAC) and CPS 

Outgoing board meeting (6:00 pm to 10:00 pm) at the Vanguard I Room 

● Sunday (June 14): Registration opens (5:00 to 9:00 pm) at the Georgian Lounge 

Sunday (June 14): Field Tour (9:00 am to 5:00 pm)  

● Sunday (June 14): Welcome Reception (6:00 pm to 9:00 pm) at the  Regency 

Ballroom 

● Monday (June 15) to Wednesday (June 17):  Conference plenaries, talk, & 

posters (8:15 to 6:00 PM)  

● Monday (June 15) to Wednesday (June 17):  Coffee breaks and lunches at 

Imperial Ballroom 

● Monday (June 15): CPS Student Social at Your Father's Moustache 

● Monday  (June 15) CPS AMOM  (12:00 to 2:00 pm). Imperial Ballroom 

● Monday (June 15) President’s Reception at the  Georgian Lounge (6:30 pm to 

9:00 pm) 



 

● Tuesday (June 16) Banquet Dinner and Award Ceremony (7:00 pm to 11:00 pm) 

at the Imperial Ballroom 

● Wednesday (June 17): Workshop Statistical Analyses & Presentation of Data 

Generated from Field Experiments (1:30 pm to 4:00 pm) at the Admiral Room  

 

● Wednesday (June 17):  Workshop Verticillium Stripe Forum – From Knowledge 

to Action (1:00 pm to 5:30 pm) at the Imperial Ballroom 

 

● Thursday (June18): CPS Incoming board meeting (8:00 am to 12:00 pm) at the 

Belleisle I & II Boardroom 

 

 

Floor Plan of the Conference Venue 

 

 

 

 



 

Sunday, June 14 

9:00 am to 5:00 pm Field Tour   

An exciting full-day bus tour has been arranged for Sunday, June 14, 2026, from 9:00 am to 5:00 

pm to the South Shore. The field tour requires separate registration. The cost is $75 per person, 

which includes transportation from the Lord Nelson Hotel to the South Shore and lunch served 

on the bus. 

The bus will be parked across the street next to the Public Gardens for pick-up and will leave 

promptly at 9:00 AM. 

5:00 pm to 9:00 pm   Registration opens at Georgian Lounge 

6:00 pm to 9:00 pm  Welcome Reception at the Regency Ballroom (Sponsored by Bayer 

CropScience) 

 

Monday, June 15 

8:00 am to 5:00 pm Registration at Georgian Lounge / Poster Set Up at the Regency Ballroom 

8:15 am to 8:30 am Welcome and Opening Addresses at the Imperial Ballroom  

 

8:30 AM – 12:00 PM Symposium 1:  Emerging technology in plant disease management 

(Imperial Ballroom) Chairs: Shawkat Ali and Maria Antonia Henriquez  

 

8:30 - 9:15 AM [S1-1] Cross-Kingdom RNA communication and RNA-Based Technologies for 

Crop Disease Control. Hailing Jin, Professor, Department of Microbiology & Plant Pathology at 

the University of California, Riverside, California, USA – Keynote speaker  

 

9:15 - 10:00 AM [S1-2] Development and application of RNAi technology to protect crop 

plants from Sclerotinia sclerotiorum. Mark F Belmonte, University of Manitoba, Department of 

Biological Sciences, Winnipeg, Manitoba, Canada – Keynote speaker 
 

10:00 - 10:30 AM Coffee Break (Sponsored by CropLife) – Imperial Ballroom 
 

10:30 - 10:55 AM [S1-3] Developing mycovirus-mediated plant vaccine to protect rapeseed 

health. Daohong Jiang, State Key Laboratory of Agricultural Microbiology, Wuhan, China 



 

10:55 - 11:20 AM [S1-4] A 30-year study on the development of DMI fungicide resistance by 

Clarireedia jacksonii at multiple locations across southern Ontario, Canada. Tom Hsiang, 

Environmental Sciences, University of Guelph, Guelph, Ontario, Canada 

And A tribute to George Lawrence Barron 

  

11:20 - 11:45 AM [S1-5] Soil inoculum thresholds for root-mediated blackleg infection in 

canola and implications for disease management. Gary Peng, Saskatoon Research and 

Development Center, Agriculture and Agri-Food Canada (AAFC),  Saskatoon, Saskatchewan, 

Canada 

 

11:45 - 12:00 AM [S1-5] From Healthy Roots to Disease Suppression: Trichoderma mediated Control 

of Apple Replant Disease. S. ALI. Kentville Research and Development Centre, 32 Main Street, 

Kentville, NS, Canada.  

 
 

12:00 PM - 2:00 PM, Lunch and Annual Meeting of Members (Sponsored by SeCan) – Imperial 

Ballroom 
 

2:00 PM – 4:30 PM, Concurrent Session 1: Chairs Tahera Sultana and Oscar Molina 
 Imperial Ballroom  

 

2:00 - 2:15 PM [CS1-1] Monitoring Stemphylium vesicarium populations in the fall predicts 

SDHI resistance in the spring. J. SCICLUNA, B. D. GOSSEN, AND M. R. MCDONALD. Department 

of Plant Agriculture, University of Guelph, 50 Stone Rd E, Guelph, ON, N1G 2W1, Canada; and 

(B.D.G) Saskatoon Research and Development Centre, Agriculture and Agri-Food Canada, 107 

Science Place, Saskatoon, SK, S7N 0X2, Canada 

 

2:15 - 2:30 PM [CS1-2] Pathogens associated with field pea root rot and pathogenicity of 

Fusarium species on legume crops in Atlantic Canada. D. CHEN, K. NAHAR, F. MITTERBOECK. 

Fredericton Research and Development, AAFC, 95 Innovation Rd, Fredericton, NB E3B 4Z7 

 

2:30 - 2:45 PM [CS1-3] Field assessment of latent infection of American ginseng (Panax 

quinquefolius L.) by Ilyonectria mors-panacis caused by physical wounding. F. SHI and S. 

WESTERVELD. Ontario Ginseng Growers Association, 1283 Blueline Rd, Simcoe, Ontario, N3Y 



 

4N5 Canada, and (S.W.) Ontario Ministry of Agriculture, Food and Agribusiness, 1283 Blueline 

Rd, Simcoe, Ontario, N3Y 4N5, Canada 

 

2:45 - 3:00 PM [CS1-4] Engineering broad-spectrum disease resistance in potato. D. P. 

YEVTUSHENKO and N. SCHIMPF. Department of Biological Sciences, University of Lethbridge, 

Lethbridge, AB, T1K 3M4, Canada 
 

3:00 - 3:30 PM Coffee Break (Sponsored by Corteva) – Imperial Ballroom 
 

3:30 - 3:45 PM [CS1-5] Root-associated bacteria from canola as biocontrol agents against 

Plasmodiophora brassicae. J. CORDERO-ELVIA, S. F. HWANG, L. GALINDO-GONZÁLEZ, and S.E. 

STRELKOV. (J. C.-E., L.G.-G. S.F.H., S.E.S.) Department of Agricultural, Food and Nutritional 

Science, University of Alberta, 116 Street and 85 Avenue, Edmonton, AB, T6G 2R, Canada, (L.G.-

G.) Ottawa Plant Laboratory, Science Branch, Canadian Food Inspection Agency, 3851 

Fallowfield Road, Ottawa, ON, K2H 8P9, Canada 

 

3:45 - 4:00 PM [CS1-6] Exploration of the potential of gypsum and biocontrol bacteria as tools 

to manage root rot in field pea with or without QTLs for partial resistance to Aphanomyces 

euteiches. M. HUBBARD, T. WARKENTIN, Z. HOSSAIN, S. BANNIZA. Agriculture and Agri-Food 

Canada, Swift Current Research and Development Centre,1 Airport Road, Box 1030, Swift 

Current, SK, S9H 3X2, and (T.W. and S.B.) Crop Development Centre, Agriculture Building, 

University of Saskatchewan, 51 Campus Drive, Saskatoon, SK, S7N 5A8  

 

4:00 - 4:15 PM [CS1-7] Pathotype to Genotype: Accurate Classification of the Potato Wart 

Pathogen via Genotypic Markers. J. CHUAN, D. HAMMILL, Q. YANG, S. LI. Canadian Food 

Inspection Agency, Charlottetown Laboratory, PE C1A 5T1, Canada 

 

4:15 - 4:30 PM [CS1-8] An innovative approach to forecast potato late blight risk using high-

resolution geospatial models. T. LAENGLE, C. CHAMPAGNE, A. FOSTER, S. HANN, L. E. JEWELL, 

C. PARSONS, R. WARREN,C. WATT, J. WHITTAKER. (T.L., C.P., J.W.) St. John’s Research and 

Development Centre, Agriculture and Agri-Food Canada, St. John’s, NL A1E 0B2, Canada; (T.L., 

L.E.J., C.P., J.W.) Pest Management Centre, Agriculture and Agri-Food Canada, St. John’s, NL A1E 

0B2, Canada, (C.C.) Agroclimate, Geomatics, Earth Observation and Agri-environmental 

Resilience Centre, Agriculture and Agri-Food Canada, Ottawa, ON K1A 0Z2, (A.F.) Charlottetown 

Research and Development Centre, Agriculture and Agri-Food Canada, Charlottetown, PE C1A 

4N6, (S.H.) Fredericton Research and Development Centre, Agriculture and Agri-Food Canada, 



 

Fredericton, NB E3B 4Z7, (C.W.) Lethbridge Research and Development Centre, Agriculture and 

Agri-Food Canada, Lethbridge, AB T1J 4B1, (J.W.) Agroclimate, Geomatics, Earth Observation 

and Agri-environmental Resilience Centre, Agriculture and Agri-Food Canada, Fredericton, NB 

E3B 4Z7 

 

2:00 PM – 4:45 PM , Concurrent Session 2: Chairs Ana Badea and Rick Peters, Admiral Room 

(Student Presentations) 

 

2:00 - 2:15 PM [CS2-1] Minimum Sample Sizes for Monitoring DMI Resistance in Clarireedia 

jacksonii. E. McNAB, A.M. EDWARDS, T. HSIANG.  University of Guelph, 50 Stone Road East, 

Guelph, ON N1G 2W1, Canada.  

 

2:15 - 2:30 PM [CS2-2] A greener shield: Leveraging native Pantoea species to mitigate 

bacterial leaf streak in wheat and barley. V. WEERASINGHE and W. G. D. FERNANDO. 

Department of Plant Science, University of Manitoba, 66 Dafoe Road, Winnipeg, MB, Canada, 

R3T 2N2  

 

2:30 - 2:45 PM [CS2-3] Screening methods to detect potential resistance to Pseudomonas 

floral blight and stem canker of highbush blueberry at different phenological stages. B. 

ACHARYA, R. R. BURLAKOTI, A. NOVINSCAK 
 and Z. K. PUNJA. (B.A., R.R.B., A.N.) Science and 

Technology Branch, Agassiz Research and Development Centre, Agriculture and Agri-Food 

Canada, Agassiz, BC, V0M 1A0, Canada, (B.A., Z.K.P.) Department of Biological Sciences, Simon 

Fraser University, Burnaby, BC, V5A 1S6, Canada 

 

2:45 - 3:00 PM [CS2-4] Presence and quantity of Spongospora subterranea f. sp. subterranea 

in rotational cropping systems of southern Alberta, Canada. U. ABHAYARATHNE, M. S. 

SHAFIQUE, B. JUBANE, E. ANVIK, D. YEVTUSHENKO, and M. KONSCHUH. Department of 

Biological Sciences, University of Lethbridge, 4401 University Drive W, Lethbridge, Alberta, T1K 

3M4, Canada  

3:00 - 3:30 PM Coffee Break (Sponsored by Corteva) – Imperial Ballroom 
 

3:30- 3:45 PM [CS2-5] Management of fire blight with a bacteriophage-carrier system. N. N. 

PATEL, and A. M. SVIRCEV. Agriculture and Agri-Food Canada, London Research and 

Development Centre, 4902 Victoria Avenue North, Vineland Station, ON L0R 2E0, Canada; and 



 

(N.N.P) Faculty of Mathematics and Science, Centre for Biotechnology, Brock University, 1812 Sir 

Isaac Brock Way, St. Catharines, ON L2S 3A1, Canada  

 

3:45 - 4:00 PM [CS2-6] Pathotype shifts in Plasmodiophora brassicae across successive 

infection cycles. J. SERNA, S. M. VELASCO-CUERVO, S. F. HWANG, A. BOTERO-RAMÍREZ, and S. 

E. STRELKOV. Department of Agricultural, Food and Nutritional Science, University of Alberta, 

Edmonton, AB, T6G 2P5, and (A.B.R) Department of Biological Science, MacEwan University, 

Edmonton, AB, T5H 0K9 

 

4:00 - 4:15 PM [CS2-7] The “Iceberg” Region of the Grapevine leafroll-associated virus 3 

Replicase Polyprotein Directs Mitochondrial Targeting to Promote Viral Replication. C. FUST. 

Department of Molecular and Cellular Biology, University of Guelph, Guelph, Ontario, Canada 

N1G 2W1 

 

4:15 - 4:30 PM [CS2-8] Evaluation of phosphorous acid: a control strategy for potato pink rot 

(Phytophthora erythroseptica). G.A. ROBERTSON, B. CRANE, K. MACDONALD, C. LOWE, A. 

MACPHAIL, E. AJIBAIBI, A. FOSTER, C. R. LACROIX, E. LADOUCEUR, AND R. D. PETERS. Agriculture 

and Agri-Food Canada, Charlottetown Research and Development Centre, 440 University 

Avenue, Charlottetown, PE C1A 4N6, Canada; and (C.R.L., E.L.) University of Prince Edward 

Island, 550 University Avenue, Charlottetown, PE C1A 4P3, Canada 

 

4:30 - 4:45 PM [CS2-9] Multi-Scale Investigation of Viral Diseases in Pulse, Cereal, and Oilseed 

Crops. S. SABAGHIAN, S. M. PRAGER. Department of Plant Sciences, University of Saskatchewan, 

Saskatoon, SK S7N 5A8 

 

5:00 – 6:00 PM Poster Session (Sponsored by CropLife) – Regency Ballroom 

5:00-6:00 PM Posters (odd numbers). The poster presenter will be present. 
 
 
6:30 – 9:30 pm : President’s Reception Georgian Lounge (by invitation only).  
 
7:30 PM Evening Graduate Student Social (Sponsored by Alberta Grains) – Your Father's 

Moustache  

(Non-students – on their own) 



 

 

Tuesday, June 16 

8AM – 5PM Registration at Georgian Lounge / Poster Set Up at the Regency Ballroom 

 

8:30 AM – 12:00 PM Symposium 2:  Omics in plant pathology, Chairs Stephen Strelkov 

and Sean Li, Imperial Ballroom 

 

8:30 - 9:15 AM [S2-1] Expanding the Triangle: Pathobiome Theory and AI-Driven Precision 

Phytopathology. Wen Chen, Ottawa Research and Development Centre, Agriculture & Agri-

Food Canada, 960 Carling Avenue, Ottawa, ON K1A 0C6; Department of Biology, University of 

Ottawa, 75 Laurier Avenue East, Ottawa, ON K1N 6N5 – Keynote speaker 

 

9:15 - 10:00 AM [S2-2] Genetic improvement of disease resistance in apples through genomic 

and breeding innovations. Awais Khan, Professor at Cornell University, New York, USA – 

Keynote speaker 
 

10:00 - 10:30 AM Coffee Break (Sponsored by DL Seeds) - Imperial Ballroom 

 

10:30 - 10:55 AM [S2-3] Bacterial leaf streak: impact of seed infection of wheat and barley. H. 

R. KUTCHER, V. ANASTASINI, C. FLEITAS, L. PONCE-MOLINA, G. SINGH, A. GODEBO, T. K. 

TURKINGTON, and L. WANG. Crop Development Centre, Department of Plant Sciences, College 

of Agriculture and Bioresources, University of Saskatchewan, 51 Campus Dr. Saskatoon, SK S7N 

5A8 

 

10:55 - 11:20 AM [S2-4] Nationwide aeromicrobiota surveillance revealed multikingdom plant 

pathogen biogeography and environmental drivers across Canada’s major agricultural 

landscapes. Y. SHI, M. BAKELMUN, H. VAN DER HEYDEN, O. CARISSE, G. BILODEAU, S. 

CHATTERTON, R. BURLAKOTI, S. ALI, Y. M. KIM, K. LIU, M. SUNOHARA, E. CRAIOVAN, D. R. 

LAPEN, W. CHEN. 

 



 

11:20  - 11:45 AM [S2-5] Multiple phytotoxins contribute to plant host colonization by the 

common scab pathogen Streptomyces scabiei. C. V. VINCENT and D. BIGNELL. Department of 

Biology, Memorial University of Newfoundland, St. John’s, NL, A1C 5S7, Canada 

 

11:45 AM - 12:00 PM [S2-6] Breaking the Cycle: Innovative Collaborative Approaches to 

Fusarium Head Blight in Barley Breeding.  A. BADEA, K. R. TAYLOR, T. SOOMRO, T. P. 

McGONIGLE, X. WANG, D. MacEACHERN, R. KHANAL, B.A. BLACKWELL, S. SURA, N. A. FOROUD, 

V. WEERASINGHE, D. EMBRADOR, Z. QUILL, C. WIJEKOON, W. G. D. FERNANDO, S. WALKOWIAK 

and J. R. TUCKER.  
 

12:00 PM – 1:15 PM Lunch (Sponsored by Corteva) – Imperial Ballroom 
 

1:15 PM – 4:00 PM, Concurrent Session 3: Chairs Yunfei Jiang and Rhea Lumacted1, Imperial 

Ballroom, (Student Presentations) 

1:15 - 1:30 PM [CS3-1] Unraveling the microbiome associated with potato wart: first insights 

into biocontrol and ongoing characterization of pathobiomes associated with Netherland and 

Canadian samples. I. AKBAR, Y. SHI, B. T. L. H. VAN DE VOSSENBERG, T. A. J. VAN DER LEE, E. 

PONOMAREVA, L. YAO, X. LI, J. CHUAN, L. E. JEWELL, M. ZAIDI, H. D. T. NGUYEN, W. CHEN.   

 

1:30 - 1:45 PM [CS3-2] Deciphering the role of Plasmodiophora brassicae effectors in 

modulating the canola (Brassica napus) microbiome during infection. A.E. LANG, E. R. M. 

STORFIE, S. F. HWANG, and S. E. STRELKOV. Department of Agricultural, Food, and Nutritional 

Science, University of Alberta. 116 St & 85 Ave NW, Edmonton, AB, Canada, T6G 2P5 

 

1:45 - 2:00 PM [CS3-3] Beyond insect biocontrol: Entomopathogenic fungi suppress Fusarium 

root rot of field pea. P. THAPA, R. R. BURLAKOTI, M. HUBBARD, A. NOVINSCAK, and Z. K. 

PUNJA. (P.T., R.R.B., A.N.) Agassiz Research and Development Center, Agriculture and Agri-food 

Canada, Agassiz, BC, V0M 1A0, Canada, (M.H.)  Swift Current Research and Development 

Center, Agriculture and Agri-food Canada, Saskatoon, SK, S9H 0K2, Canada, and (P.T., Z.K.P.) 

Department of Biological Science, Simon Fraser University, Burnaby, BC, V5A 1S6, Canada 

 

2:00 - 2:15 PM [CS3-4] The role of ubiquitin ligases in drought recovery induced resistance. R. 

VAIRAVAN and S. L. STONE. Department of Biology, Dalhousie University, 6287 Alumni Crescent, 

Halifax, NS B3H4R2, Canada 

 



 

2:15 - 2:30 PM [CS3-5] Microbiome responses to clubroot (Plasmodiophora brassicae) in 

canola fields of northern Ontario. M. CAMPBELL, B. D. GOSSEN, and M. R. McDONALD. 

University of Guelph, Department of Plant Agriculture, 50 Stone Road E, Guelph, ON, N1G 2W1, 

Canada; and (B.D.G.) Agriculture and Agri-Food Canada, Saskatoon Research & Development 

Centre, 107 Science Pl, Saskatoon, SK, S7N 5E2, Canada 
 

2:30 - 3:00 PM Coffee Break (Sponsored by SaskWheat) – Imperial Ballroom 
 

3:00 - 3:15 PM [CS3-6] Evaluation of remediation strategies for Phytophthora abietivora in 

infested Christmas tree plantations. A. C. LANDRY, K. BOUARAB, P. TANGUAY. (A.C.L., K.B) 

Université de Sherbrooke, Sherbrooke, QC J1K 2R1; and (A.C.L., P.T.) Natural Resources Canada, 

Canadian Forest Service, Laurentian Forestry Centre, 1055 Rue du Peps, Québec, QC G1V 4C7  

 

3:15 - 3:30 PM [CS3-7] Sensitivity of Pyrenophora tritici-repentis isolates from Canada to 

propiconazole and pyraclostrobin fungicides.  S. WONG, M, LARIBI AND S. E. STRELKOV, 

Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, AB 

T6G 2P5, Canada  

 

3:30 - 3:45 PM [CS3-8] Implications of Climate Change-Induced Temperature Variation on 

Phytophthora infestans. K. VENKATESAN, B. PRITHIVIRAJ, K. AL-MUGHRABI, R. PETERS, and R. 

BURLAKOTI. Dalhousie University, Truro, NS, Canada 

 

3:45 - 4:00 PM [CS3-9] Characterization of four fungal pathogens associated with foliar 

diseases of black huckleberry and evaluation of the pathogenic potential of these fungal 

species on highbush blueberry. B. KARKI, R. R. BURLAKOTI, A. NOVINSCAK, and S. D. 

CASTELLARIN. Agassiz Research and Development Center, Agriculture and Agri-Food Canada; 

and (S.D.C) Faculty of Land and Food Systems, University of British Columbia 

 

1:15 PM – 4:00 PM, Concurrent Session 4:  Chairs Gurcharn Brar and Muhammed Riaz, 

Admiral Room (Student Presentations) 

 

1:15 - 1:30 PM [CS4-1] Integrated transcriptomic, biochemical, and phenotypic responses of 

Brassica napus to Verticillium longisporum early infection. A. S. THILAKARATHNE, F. LIU, and Z. 



 

ZOU. Department of Biology, Wilfrid Laurier University, 75 University Ave W, Waterloo, ON, 

Canada, N2L 3C5, (F.L.) School of Life Sciences, Henan University, Kaifeng, Henan, China, 475001  

 

1:30 - 1:45 PM [CS4-2] Synergistic interplay between Verticillium longisporum and 

Leptosphaeria maculans in Brassica napus. V. MADDUMA BANDARA, W. G. D. FERNANDO, Z. 

ZOU. Department of Biology, Wilfrid Laurier University, Waterloo, ON, Canada, N2L 3C5, 

(W.G.D.F.) Department of Plant Science, University of Manitoba, Winnipeg, MB, Canada, R3T 

2N2  

 

1:45 - 2:00 PM [CS4-3] Pathogenic diversity of Verticillium longisporum isolates from 

Manitoba canola. L. WU, S. F. HWANG, W. FEI, K.F. CHANG, B. WEI, A. ABDELMAGID, and S. E. 

STRELKOV.  (L.W., S.F.H., K.F.C., B.W., S.E.S.) Department of Agricultural, Food and Nutritional 

Science, University of Alberta,  Edmonton, AB T6G 2P5, Canada, (W.F.) Anhui Academy of 

Agricultural Sciences, Anhui, China, and (A.A.) Morden Research and Development Centre, 

Agriculture and Agri-Food Canada, 101 Rte 100 #100, Morden, MB R6M 1Y5 

 

2:00 - 2:15 PM [CS4-4] Evaluating Reduced Nitrogen Inputs on Yield and Root Rot Severity in 

Dry Bean Cultivars. R. K. BAMRAH, M. ESKANDARI, J. LARSEN, M. Y. NAJFABADI and O. S. 

WALLY. (R.K.B., M.E., M.Y.N.) Department of Plant Agriculture, OAC, University of Guelph, 50 

Stone Rd E, Guelph, ON N1G 2W1, Canada, and (R.K.B., J.L., O.S.W.) Harrow Research and 

Development Centre, Agriculture and Agri-Food Canada, 2585 County Road 20, Harrow, ON N0R 

1G0, Canada  

 

2:15 - 2:30 PM [CS4-5] Characterization of virulence factors in Golovinomyces ambrosiae, the 

causal agent of powdery mildew in cannabis. M. BRETON-SÉGUIN, AND D. L. JOLY. Université 

de Moncton, 18 avenue Antonine-Maillet, Moncton, NB E1A 3E9, Canada.    
 

2:30 - 3:00 PM Coffee Break (Sponsored by SaskWheat) – Imperial Ballroom 
 

3:00 - 3:15 PM [CS4-6] Arabidopsis thaliana as a Model Fungal-Pathosystem for Elsinoë 
brasiliensis. P. V. Burns, S. A. Gonsalves, A. T. Alleyne, S. L. StoneDepartment of Biology, Life 
Science Centre, Dalhousie University,6287 Alumni Cres., PO BOX 15000, Halifax, NS, B3H 4R2, 
Canada  

 



 

3:15 - 3:30 PM [CS4-7] Identification of novel powdery mildew resistance genes in cannabis. 

Y. MOUTAHIR, M. BRETON-SÉGUIN, AND D. L. JOLY. Université de Moncton, 18 avenue 

Antonine-Maillet, Moncton, NB E1A 3E9, Canada.  

 

3:30 - 3:45 PM [CS4-8] Investigating the relationship between polyamines produced by barley 

and Fusarium graminearum pathogenesis and DON production.  H. SELVARAJAN, J. WEI, J. R. 

TUCKER, A. BADEA, T. BETA, M. G. BAKKER. (H.S., M.G.B.) Department of Microbiology, 

University of Manitoba, 45 Chancellors Circle, Winnipeg, MB R3T 2N2, Canada; (J.W., T.B.) 

Department of Food & Human Nutritional Sciences, University of Manitoba, 35 Chancellors 

Circle, Winnipeg, MB R3T 2N2; (J.T., A.B.) Brandon Research and Development Centre, 

Agriculture and Agri-Food Canada, 2701 Grand Valley Road, Brandon, MB R7A 5Y3, Canada 

 

3:45 - 4:00 PM [CS4-9] Verticillium stripe disease in Canola: pathogenicity variations, co-

existence with Leptosphaeria maculans, and transcriptome profile at adult plant stage. S. O. 

REIS, N. ARCHIBALD, S. WILSON, V. BISHT, Z. ZOU. Department of Biology, Wilfrid Laurier 

University, Waterloo, ON, Canada, N2L 3C5, and (S.W., V.B.) Primary Agriculture, Manitoba 

Agriculture, Carman, MB, Canada, R0G 0J0 

 

4:00 – 6:00 PM Poster Session (Sponsored by CropLife) - Regency Ballroom 

4:00-5:00 PM   Posters (even numbers). The poster presenter will be present. 
 

7:00 PM – 11: 00 PM CPS Banquet and Award Ceremony – Imperial Ballroom 

 

Wednesday, June 17 

8:00 AM – 5:00 PM Registration at Georgian Lounge / Poster Set Up  at the Regency Ballroom 

 

8:30 AM – 12:00 PM Symposium 3:  Plant Immunity and the Molecular Battle Between Plants 

and Pathogens, Chairs David Joly and Shawkat Ali, Imperial Ballroom 

 

8:30 - 9:15 AM [S3-1] Plant defense under water: apoplast hydration in plant-microbe 

interactions. Peter Moffett, Centre SÈVE, Département de Biologie, Université de Sherbrooke, 

Sherbrooke, Québec, Canada –  Keynote speaker  



 

 

9:15 - 10:00  AM [S3-2] Genomics of the wheat stripe rust pathogen Puccinia striiformis f. sp. 

tritici, a major global pathogen. John P. Rathjen, Research School of Biology, The Australian 

National University, Canberra 2601, Australia – Keynote speaker 

 

10:00 -10:30 AM Coffee Break (Sponsored by Syngenta) - Imperial Ballroom 

 

10:30 AM-12:00 PM Concurrent Session 5, Chairs David Joly and Shawkat Ali, Imperial 

Ballroom  

 

10:30 - 10:45 AM [CS5-1] Pathogenicity and Virulence Variation of Diaporthe sojae Causing 

Soybean Root Rot in Manitoba, Canada. Y. M. KIM, O. WALLY, A. NGANTCHA, N. KEPESHCHUK, 

W. PENNER, M. HAFEZ, A. ABDELMAGID. (Y.M.K.) Agriculture and Agri-Food Canada, Brandon 

Research and Development Center, Brandon, Manitoba,   Canada, (O.W.) Agriculture and Agri-

Food Canada, Harrow Research and Development Center, Harrow, Ontario,  Canada, (A.N., N.K., 

W.P.) Agriculture and Agri-Food Canada, Morden Research and Development Center, Morden, 

Manitoba, Canada, (M.H.) Agriculture and Agri-Food Canada, Lethbridge Research and 

Development Center, Lethbridge, Alberta, Canada, and (M.H.) Department of Botany and 

Microbiology, Faculty of Science, Suez University, Suez, Egypt. 

 

10:45 - 11:00 AM [CS5-2] Unraveling Fusarium Head Blight of barley: Pathogen Diversity and 

Mycotoxin Risk Across the Canadian Prairies. X. WANG, I. M. NAZRUL, S. SURA, R. KHANAL, T. 

E. WITTE, D. P. OVERY, T. K. TURKINGTON and Z. YAO. (X.W., I.M.N, S.S, and Z.Y.) Morden 

Research and Development Centre, Agriculture and Agri-Food Canada, Morden, MB R6M 1Y5, 

Canada; (R.K., T.E.W., D.P.O) Ottawa Research and Development Centre, Agriculture and Agri-

Food Canada, Ottawa, ON K1A 0C6, Canada; (T.K.T.) Lacombe Research and Development 

Centre, AAFC, Lacombe, AB, Canada  

 

11:00 - 11:15 AM [CS5-3] Isolation and characterization of root exudate metabolites in pea 

(Pisum sativum): Inducing effects on oospore germination of Aphanomyces euteiches. R. 

STEFANOVA, J. RANCHES, A. H. BANSKOTA, J. P. M. HUI, I. W. BURTON, S. DHAUBHADEL, S. 

CHATTERTON, R. K. GOYAL, AND J. ZHANG. Aquatic and Crop Resource Development Research 

Centre, National Research Council of Canada, 1411 Oxford Street, Halifax, NS, B3H 3Z1, Canada; 

(J.R, R.K.G) Lacombe Research and Development Centre, Agriculture and Agri-Food Canada, 



 

6000 C and E Trail, Lacombe, AB, T4L 1W1, Canada, (S.D) London Research and Development 

Centre, Agriculture and Agri-Food Canada, 1391 Sandford Street, London, ON, N5V 4T3, Canada; 

and (S.C) Lethbridge Research and Development Centre, Agriculture and Agri-Food Canada, 

5403-1 Ave. South, P.O. Box 3000, Lethbridge, AB, T1J 4B1, Canada  

 

11:15 - 11: 30 [CS5-4] Whole-genome retention in Plasmodiophora brassicae represents a 

new mechanism contributing to the maintenance of genetic diversity: Beta retention. A. 

SEDAGHATKISH, B. D. GOSSEN, AND M. R. MCDONALD. Department of Plant Agriculture, 

University of Guelph, 50 Stone Rd E, Guelph, ON, N1G 2W1, Canada; and (B.D.G) Saskatoon 

Research and Development Centre, Agriculture and Agri-Food Canada, 107 Science Place, 

Saskatoon, SK, S7N 0X2, Canada  

 

11: 30 - 11: 45 AM [CS5-5] Survey of Alternaria species and evaluation of fungicide efficacy in 

Ontario brassica vegetables. K. GOLDENHAR, J. MOSIONDZ and T. CRANMER. Ontario Ministry 

of Agriculture, Food and Agribusiness, 1 Stone Rd W, Guelph, Ontario, N1G 4Y2, Canada  

 

11: 45 AM – 12 PM [CS5-6]  Quantitative trait locus mapping of Fusarium head blight 

resistance in two-row breeding line GB132013 using a 50k SNP Infinium iSelect assay. J. R. 

TUCKER, A. BADEA, B. BLACKWELL, D. E. FALK, C. W. HIEBERT, S. HOLDEN, R. KHANAL, and X. 

WANG. Agriculture and Agri-Food Canada, Brandon Research and Development Centre, 2701 

Grand Valley Rd., Brandon, MB R7A 5Y3, Canada, (B.B., R.K.) Agriculture and Agri-Food Canada, 

Ottawa Research and Development Centre, 960 Carling Avenue, Ottawa, ON, K1A 0C6, Canada, 

(D.E.F.) Department of Plant Agriculture, University of Guelph, 50 Stone Rd. E., Guelph, ON, N1G 

2W1, Canada, (C.W.H., X.W.) Agriculture and Agri-Food Canada, Morden Research and 

Development Centre, 101 Rte 100 #100, Morden, MB R6M 1Y5, Canada 

 

10:30 AM-12:00 PM Concurrent Session 6, Chairs Oscar Molina and Xavier Godin, Admiral 

Room 

 

10:30 - 10:45 AM [CS6-1] Exploring functional genes for improving canola resistance to fungal 

pathogens.  Z. ZOU, T. BORYSENKO, S. SAMARAKONE, N. ARCHIBALD. Department of Biology, 

Wilfrid Laurier University, Waterloo, ON, Canada, N2L 3C5  

 



 

10:45 - 11:00 AM [CS6-2] Elsinochrome phytotoxins function as immune effectors in cassava 

superelongation disease. A. T. ALLEYNE, S. A. GONSALVES, P. BURNS and S. STONE. Department 

of Biological Sciences, The University of the West Indies, Cave Hill Campus, Bridgetown, 

Barbados, and (P.B., S.S.) Department of Biology, Life Science Centre, Dalhousie University, 6287 

Alumni Cres., PO BOX 15000, Halifax, NS, B3H 4R2, Canada  

 

11:00 - 11:15 AM [CS6-3] Defense genes at a single QTL on chromosome A10 in canola confer 

resistance to Sclerotinia sclerotiorum. L. BUCHWALDT, S. VAIL, V. ROSLINSKY, A. DAVIS, J. 

DURKIN, M. BUCHWALDT, B. HOPE,  Agriculture and Agri-Food Canada, Saskatoon Research and 

Development Centre, SK, S7N 0X2, Canada 

 

11:15 - 11: 30 AM [CS6-4] Stop them before they are out of control! Managing invasive 

pathogens of forest and ornamental plants in a quarantine nursery. W. SCHWEIGKOFLER, T. 

PASTALKA, D.H. PHAM, H. LIU and V. HUFFMAN. Department of Natural Sciences and 

Mathematics 

 

11: 30 - 11: 45 AM [CS6-5] Diversity of potato pathogens in Manitoba: a multigene approach 

to characterize fungal communities. M.C. DARARATHNE, M. SAYARI, P. REHAL, V. BISHT, N. 

BADRELDIN, and F. DAAYF. Department of Plant Science, University of Manitoba, Winnipeg, 

Manitoba R3T 2N2, Canada, (V.B.) Manitoba Agriculture & Resource Development, 65 - 3rd 

Avenue NE, Carman, Manitoba R0G 0J0, Canada, and (N.B.) Department of Soil Science, 

University of Manitoba, Winnipeg, Manitoba R3T 2N2, Canada  

 

11: 45 AM - 12: 00 PM [CS6-6] An emerging root rot pathogen of legume crops: Calonectria 

canadiana.  C.L. ARMSTRONG-CHO and S. BANNIZA. Crop Development Centre, University of 

Saskatchewan, Saskatoon, SK S7N 5A8, Canada  

 

12:00 PM – 1:30 PM Lunch (Sponsored by Dalhousie Faculty of Agriculture and Genome 

Atlantic ) – Imperial Ballroom 

 

1:30 - 5.00 PM Workshop 1, Admiral Room 

 



 

Statistical Analyses & Presentation of Data Generated from Field Experiments - organized by 

Dr. Gurcharn Singh Brar 

 

Event Description 

Many field crop pathologists and researchers conduct field experiments to collect data for 

answering some research questions. To collect the best quality data, it is crucial to have an 

appropriate experimental design. Once the data is collected, particularly disease data 

(ordinal/qualitative data), the data should be analyzed using appropriate statistics and tests. 

This workshop will focus on all these aspects and provide a quick crash course on statistical 

analyses and experimental design. 

 

3:00 to 3:30 Coffee Break  (Sponsored by SaskWheat) – Regency Ballroom 

 

1:00 - 5:30 Workshop 2, Imperial Ballroom, with the free option of joining virtually by clicking 

the link or scanning the QR code below. 

https://encoreglobal.zoom.us/j/99793132752?pwd=IFq9QZfdqxlhfJ6k1f1Qd5amsrgZ33.1 

 

  

Verticillium Stripe Forum – From Knowledge to Action - organized by Dr. Shuanglong (Simon) 

Huang  

Organizing Committee (A working group of the Verticillium Stripe and Blackleg Steering 

Committee) 

Dr. Ahmed Abdelmagid, Agriculture and Agri-Food Canada 

Dr. Alireza Akhavan, Government of Saskatchewan 

Dr. Harmeet Singh Chawla, University of Manitoba 

Mr. Ian Epp, SaskOilseeds 

https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2F%2Fencoreglobal.zoom.us%2Fj%2F99793132752%3Fpwd%3DIFq9QZfdqxlhfJ6k1f1Qd5amsrgZ33.1__%3B!!IqQd2s6KUyvHwNLtrw!vnEapdCMbnW9RKCej2s1zkUI37LZR-LmfIfNsKnRay2moB2ISGqk74DNU2cMy28jvt8KVQpnvbvOt-dX_PW7eKXlH9D4G7euCSjzdHM%24&data=05%7C02%7CShuanglong.Huang%40gov.mb.ca%7C123608f57f374eafb35d08dec24a9270%7Cabf64de92a5c4d77baa2a76265367d3a%7C0%7C0%7C639161822797432226%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=0KFbFHCqeBtDw5SAaCcj%2BVdBFKYx18gik7LvtXPz9L8%3D&reserved=0


 

Dr. Shuanglong (Simon) Huang, Manitoba Agriculture 

Mr. Chris Manchur, Canola Council of Canada 

Ms. Sonia Wilson, Manitoba Agriculture 

Dr. Xuehua Zhang, Bayer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Organizers of the Verticillium Stripe Forum acknowledge the 

generous support of the following sponsors! 

BASF (Platinum), Bayer and Corteva (Gold), Alberta Canola, BrettYoung and SaskOilseeds 

(Silver), and Manitoba Canola Growers Association (Bronze) 

 

 



 

    

    

 

 

 

 



 

       

 

 

 

 

 

 

            

       



 

 

 

 

 

Event Description 

With many unanswered questions surrounding Verticillium stripe (Verticillium longisporum), 

the Verticillium Stripe Forum: From Knowledge to Action aims to assess the current and 

potential impacts of this emerging disease on canola production. The forum will examine the 

Canadian research landscape and draw on global experience to better understand how 

Verticillium stripe is being studied and managed elsewhere.  

This forum will bring together researchers, plant breeders, pathologists, industry 

representatives, agronomists, and extension specialists from Canada and abroad to collectively 

characterize the disease and explore effective management approaches. Topics will include 

pathogen epidemiology and surveillance, diagnostic tools, resistance breeding, yield and 

economic impacts, and integrated disease management strategies, with a strong emphasis on 

translating international knowledge to Prairie production systems. 

The forum will also foster open discussion around key questions, such as: 

-             How much does Verticillium stripe impact yield? 

-             Is there an interaction or overlap with blackleg or other canola diseases? 

-             What has been learned from regions where the disease is more established? 

-             How reliable are current diagnostic and surveillance tools? 

-             What are the most promising management and resistance strategies moving forward? 

 

Event Agenda 

1:00 – 1:10. Opening Remarks. Dr. Shuanglong (Simon) Huang and Sonia Wilson, Manitoba 

Agriculture. 



 

1:10 – 1:45. Keynote Speaker. Dr. Georgios Tzelepis, Swedish University of Agricultural Sciences 

(Modulator: Ahmed Abdelmagid, AAFC Morden) 

“Verticillium stem stripe disease in oilseed rape: from molecular mechanisms to field 

challenges” 

1:45 – 2:00. Prairie Provincial Context. (Modulator: Ahmed Abdelmagid, AAFC Morden) 

1:45 – 1:50. Dr. Shuanglong (Simon) Huang and Sonia Wilson, Government of Manitoba 

“An Overview of Verticillium Stripe in Manitoba” 

1:50 – 1:55. Dr. Alireza Akhavan, Government of Saskatchewan 

“Verticillium Stripe Distribution in Saskatchewan” 

1:55 – 2:00. Dr. Michael Harding, Government of Alberta 

 “Verticillium stripe results from Alberta’s provincial survey” 

2:00 – 4: 30. Canadian Research Snapshots. (Modulator: Ian Epp, SaskOilseeds) 

2:00 – 2:15. Dr. Sheau-Fang Hwang, University of Alberta 

“Current Research Progress in Verticillium Stripe of Canola at The University of Alberta” 

2:15 – 2:30. Dr. Dilantha Fernando, University of Manitoba 

“Hijacking the Hijackers: Disabling Susceptibility Genes to Master Pathogen Coinfection in 

Canola” 

2:30 – 2:45. Dr. Ahmed Abdelmagid, AAFC Morden 

“Verticillium Stripe of Canola: Pathogenic Diversity, Severity Escalation, and the Establishment 

of a Field-Based Screening Platform” 

2:45 – 3:00. Dr. Harmeet Singh Chawla, University of Manitoba 

“Genetic Resistance to Verticillium longisporum in Brassica napus: Toward Durable 

Management of Verticillium Stripe in Canola” 

3:00 to 3:30 Coffee Break  at Imperial Ballroom 

3:30 – 3:45. Dr. Zhongwei Zou, Wilfrid Laurier University 

“First Steps Toward Understanding Verticillium Stripe in Canola: Population, Pathogenicity, and 

Interactions with Blackleg” 

3:45 – 4: 0. Dr. Xuehua Zhang, Bayer 

“From Phenotyping to Impact: Advancing Verticillium Stripe Resistance Breeding” 



 

4:00 – 4:15. Dr. Hossein Borhan, AAFC Saskatoon 

“Co-infection Dynamics of Leptosphaeria maculans and Verticillium longisporum in Canola” 

4:15 – 4:30. Drs. Fouad Daayf and Monika Dayarathne, University of Manitoba 

From Verticillium dahliae to Verticillium longisporum :  Applying Decades of Research 

Knowledge to Emerging Challenges in Canola 

4:45 – 5:20. Strategic Think Tank. (Modulators: Chris Manchur, Canola Council of Canada and 

Sonia Wilson, Manitoba Agriculture) 

5:20 – 5:30. Closing Remarks. Ian Epp (SaskOilseeds). 

The Organizers of the 2026 Annual Meeting of the Canadian 

Phytopathological Society acknowledge the generous support of the 

following sponsors! 
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Friends of CPS 

 

 



 

Abstracts - Oral Presentations 

1. [S1-1] Cross-Kingdom RNA communication and RNA-Based Technologies for Crop 
Disease Control. Hailing Jin. Department of Microbiology & Plant Pathology, Center for 
Plant Cell Biology, Institute for Integrative Genome Biology, University of California, 
Riverside, CA, USA 
 
Abstract 
 
Cross-kingdom RNA communication has emerged as a new research field focused on the 
mechanisms through which organisms exchange RNAs to modulate gene expression and 
cellular processes in interacting partners. My laboratory has discovered that both small 
RNAs (sRNAs) and mRNAs can move between plant hosts and fungal pathogens during 
infection, modulating plant immunity and pathogen virulence in their interacting 
counterparts (Weiberg et al., Science, 2013; Cai et al., Science, 2018; Wang et al., Cell 
Host & Microbe, 2024). Since then, RNA exchange has been widely observed in diverse 
host–microbe and host–pest interactions across kingdoms. We further demonstrated 
that extracellular vesicles (EVs), membrane-bound nanostructures, play critical roles in 
protecting and delivering these RNAs across organismal boundaries (Cai et al., Science, 
2018; He et al., Nature Communications, 2023; Wang et al., Cell Host & Microbe, 2024). 
This work laid the foundation for Host-Induced Gene Silencing (HIGS), in which 
transgenic plants produce double-stranded RNAs (dsRNAs) or sRNAs that target 
pathogen genes to suppress infection. However, the deployment of genetically modified 
crops faces regulatory and consumer acceptance challenges. 
To overcome these limitations, we developed Spray-Induced Gene Silencing (SIGS), a 
non-GMO strategy in which pathogen-targeting RNAs are directly applied to crops. We 
demonstrated that many fungal pathogens can naturally take up environmental dsRNAs 
and sRNAs, which can be designed to silence pathogen virulence-related genes and 
inhibit crop diseases (Wang et al., Nature Plants, 2016; Qiao et al., Plant Biotechnology 
Journal, 2021). However, SIGS efficacy is limited by RNA instability under environmental 
conditions. Inspired by natural EV-mediated RNA transport and lipid nanoparticle 
technologies used in mRNA vaccines, we encapsulated RNAs in artificial nanovesicles, 
plant-derived nanovesicles, and layered double hydroxide (clay) nanoparticles (Niño-
Sánchez et al., Journal of Integrative Plant Biology, 2022; Qiao et al., Plant Biotechnology 
Journal, 2023). These delivery systems enhance RNA stability, prolong surface 
persistence, and significantly improve disease control efficacy. Most recently, we 
discovered cross-kingdom RNA communication between bacteria and fungi and 
demonstrated that engineered beneficial bacteria expressing antifungal RNAs can 
protect Arabidopsis and tomato against devastating fungal pathogens Botrytis cinerea 
and Verticillium dahliae. Together, these advances highlight the potential of RNA-based, 
EV-inspired nanotechnologies as sustainable and environmentally friendly tools for 
modern crop protection. 
 
 



 

2. [S1-2] Development and application of RNAi technology to protect crop plants from 
Sclerotinia sclerotiorum. Mark F Belmonte*, Steve Whyard. University of Manitoba, 
Department of Biological Sciences, 50 Sifton Road, Winnipeg, Manitoba, Canada.  

Abstract 

Sclerotinia sclerotiorum, the causal agent of white mold, infects over 600 species of plants 
worldwide including Brassica napus (canola). Sclerotinia is a persistent problem for canola 
production and has traditionally been managed using crop rotation and broad-spectrum 
fungicides. However, current fungicide strategies have proven less effective and crop rotations 
fail due to the promiscuous host range of Sclerotinia and the formation of durable resting 
structures known as sclerotia. Thus, there is an immediate need to manage Sclerotinia using 
novel species-specific control methods. Our strategy exploits the inherent cellular defense 
process known as RNA interference (RNAi). Upon encountering a double stranded RNA (dsRNA) 
molecule, the cell processes the dsRNA specifically targeting transcripts with sequence 
homology. Using a re-designed bioinformatics approach, we identified Sclerotinia-specific 
target genes. RNAi knockdown was confirmed using quantitative real-time PCR on RNA isolated 
from fungal liquid cultures. dsRNA molecules were screened for growth inhibition on canola 
using a system representative of field conditions that showed up to 85% reduction in lesion 
spread. We then generated transgenic canola over-expressing good quality dsRNA and showed 
a more profound and prolonged tolerance to the fungus. Finally, I will provide insight into the 
uptake mechanisms, design of novel RNA structures, and utility of next generation molecular 
fungicides and their applicability to control pathogens.  

 
3. [S1-3] Developing mycovirus-mediated plant vaccine to protect rapeseed health. 

Daohong Jiang, State Key Laboratory of Agricultural Microbiology, Wuhan, 430070, 
China; 2. Plant Pathology, College of Plant Science and Technology, Huazhong 
Agricultural University, Wuhan, 430070, China 
 

Abstract 

Rapeseed, a globally important oilseed crop, suffers significant yield losses due to diseases, 
particularly stem rot caused by Sclerotinia sclerotiorum. Mycoviruses, ubiquitous viruses 
infecting fungi, represent a promising avenue for biocontrol. This study focuses on Sclerotinia 
sclerotiorum hypovirulence-associated DNA virus 1 (SsHADV-1), a mycovirus with significant 
potential. SsHADV-1 completely eliminates S. sclerotiorum pathogenicity, and its virions are 
capable of directly infecting the fungus. Furthermore, the virus is transmitted in the field by the 
mycophagous insect Lycoriella ingenua. Remarkably, SsHADV-1 transforms S. sclerotiorum into 
a beneficial endophytic fungus that promotes rapeseed growth and enhances plant disease 
resistance. 

On rapeseed, S. sclerotiorum infected with SsHADV-1 can both transmit the virus to virulent 
strains in the field, triggering hypovirulence within the pathogen population, and pre-activate 
the plant’s immune system. This pre-activation confers broad-spectrum disease resistance, 



 

enhancing resistance against multiple rapeseed diseases. We have formulated the non-
pathogenic, mycovirus-carrying S. sclerotiorum strain into a preparation termed a "mycovirus-
mediated plant vaccine". 

Applied at sowing by thoroughly mixing with seeds, the virus-carrying fungus colonizes the 
rapeseed plant after seed germination, playing a crucial role in protecting plant health. This 
protection extends beyond Sclerotinia stem rot, alleviating other diseases due to the overall 
enhancement of plant resistance. Data from multi-year, multi-location field trials demonstrate 
that the plant vaccine developed using SsHADV-1 significantly increases rapeseed yield, with an 
increase of more than 10% observed in the vast majority of cases. This performance 
consistently outperforms commonly used chemical fungicides (e.g., carbendazim, prochloraz), 
highlighting the potential of this novel biocontrol strategy. 

 

4. [S1-4] A 30-year study on the development of DMI fungicide resistance by Clarireedia 
jacksonii at multiple locations across southern Ontario, Canada. Tom Hsiang, 
Environmental Sciences, University of Guelph, Guelph, Ontario, Canada 
 

Abstract 

Members of the Sclerotiniaceae are notorious for their ability to develop resistance to 
fungicides quickly. The fungus, Clarireedia jacksonii, (formerly known as Sclerotinia 
homoeocarpa), has developed resistance to nearly all systemic fungicides that have been used 
against it. When the DMI fungicides were introduced in the U.S.A. in 1980s for use against 
dollarspot, the disease caused by this fungus, it was highly efficacious, and was heavily used by 
turfgrass managers. In anticipation that resistance issues might develop for DMI fungicides 
upon the introduction of propiconazole in 1994 in Canada, we started this 30-year study. The 
first samples were taken in early summer 1994 from eight locations that had not had legal 
access to DMI fungicides. Ten growing seasons later, we sampled from seven of the still existing 
eight original sites, plus two more. In 2013, 10 years later, we sampled from 14 sites including 
five from 1994 and two from 2003. In 2023, we did the 30-year sampling and collected from 12 
sites, five of the original sites, one additional from 2003, and four additional from 2013. DMI 
Application records were also collected where available. We found a significant relationship 
between the number of applications and the level of resistance among the populations. 
Predictions made in 2005 and 2015 of the number of applications needed to achieve field 
resistance in a population all seemed to be underestimates. We discuss the reasons why. 

 
5. [S1-5] Soil inoculum thresholds for root-mediated blackleg infection in canola and 

implications for disease management, GARY PENG, Saskatoon Research and 
Development Center, Agriculture and Agri-Food Canada (AAFC), 107 Science Place, 
Saskatoon, SK S7N 0X2  

Abstract 



 

Blackleg, caused by Leptosphaeria maculans, is commonly associated with cotyledon or lower-
leaf infection in canola (Brassica napus), whereas the contribution from root infection by soil 
inoculum remains poorly quantified. This study determined the soil inoculum threshold 
required for root-related blackleg infection and evaluated the effects of root wounding, cultivar 
resistance, and fungicide seed treatment under controlled and field conditions. Greenhouse 
experiments using defined soil inoculum levels minimized confounding from aerial infection, 
root infection increased with inoculum density, with consistent blackleg symptoms observed at 
≥10⁵ spores g⁻¹ soil. Root wounding significantly increased infection, whereas resistant cultivars 
reduced disease severity relative to susceptible cultivars. To validate these findings, multi-year 
field trials were conducted in plots without canola production for years to limit airborne 
inoculum. Soil was inoculated at 10⁵ and 10⁶ spores g⁻¹ soil, and treatments included 
susceptible and resistant cultivars with or without fungicide seed treatment. Field results were 
consistent with greenhouse observations, confirming that soilborne inoculum at or above the 
identified threshold can result in substantial blackleg via root infection. Seed treatment with a 
succinate dehydrogenase inhibitor (SDHI) fungicide reduced blackleg severity caused by soil 
inoculum, particularly in susceptible cultivars. Assessment of commercial canola fields indicated 
that soil inoculum levels sufficient to cause root infection occur under production conditions. 
These findings provide a quantitative basis linking soil inoculum thresholds to root-related 
blackleg infection and demonstrate their relevance under field conditions in western Canada, 
supporting improved disease management, including use of SDHI fungicide seed treatment. 

 
 
 

6. [CS1-1] Monitoring Stemphylium vesicarium populations in the fall predicts SDHI 
resistance in the spring. J. SCICLUNA, B. D. GOSSEN, AND M. R. MCDONALD. 
Department of Plant Agriculture, University of Guelph, 50 Stone Rd E, Guelph, ON, N1G 
2W1, Canada; and (B.D.G) Saskatoon Research and Development Centre, Agriculture and 
Agri-Food Canada, 107 Science Place, Saskatoon, SK, S7N 0X2, Canada 

Abstract 

Stemphylium leaf blight (SLB) caused by Stemphylium vesicarium (Wallr.) E.G. Simmons is the 
predominant foliar disease of onion in Ontario, Canada. Management of SLB relies on repeated 
foliar fungicide applications, and most registered fungicides contain at least one active 
ingredient in the succinate dehydrogenase inhibitor (SDHI) group. Resistance to SDHI active 
ingredients (fluxapyroxad, fluopyram and penflufen) is common and six mutations associated 
with resistance have been identified in Ontario: C-H134R, C-H134N, C-C135R, C-G79R, C-N75S 
and B-P230H. However, it is unclear whether the frequency of each mutation remains stable 
between the end of the growing season and the following spring. Burkard multi-vial cyclone 
samplers were placed in the field from April – September in 2023, 2024 and 2025 to collect S. 
vesicarium conidia. Conidia were collected in microcentrifuge tubes, then cultured as single-
spore isolates. Kompetitive Allele specific PCR (KASP) assays were used to detect the five most 
common mutations (C-H134R, C-H134N, C-C135R, C-G79R and C-N75S). The frequency of the C-
H134R mutation, which is associated with high levels of resistance to fluxapyroxad, increased 



 

between the two years of the study. However, mutation frequencies were consistent between 
the end of the growing season and the following spring. Therefore, isolates collected in the fall 
can be used to predict the dominant mutations associated with resistance in the spring 
population. Assessment of SDHI resistance over winter can provide guidance to growers about 
fungicides that are likely to be ineffective due to resistance. 

 
 

7. [CS1-2] Pathogens associated with field pea root rot and pathogenicity of Fusarium 
species on legume crops in Atlantic Canada, D. Chen, K. Nahar, F. Mitterboeck, 
Fredericton Research and Development, AAFC, 95 Innovation Rd, Fredericton, NB E3B 
4Z7  

Abstract 

Field pea production was discontinued in Atlantic Canada since 1970s because of severe 
diseases. Recently field peas have been growing as rotation and cover crops in Atlantic Canada 
and pea root rots were observed in some fields. A study was conducted to assess the disease 
incidence and severity in New Brunswick and Prince Edward Island to identify the causal agents 
and to determine their pathogenicity on legume crops. The root rot incidences ranged from 61 
to 93%, and severities ranged from low (1.9) to moderate (4.9) among the fields. Pathogen 
species were initially characterized morphologically and then confirmed molecularly based on 
sequence similarities with internal transcribed spacer region (ITS), translational elongation 
factor 1-alpha (TEF-1α), beta-tubulin (β-tub), and RNA Polymerase II second largest subunit 
(RPB2) for Fusarium species, ITS and cytochrome oxidase II gene for Pythium, and ITS for 
Rhizoctonia, Alternaria, Verticillium and Trichoderma. Among 14 pathogen species identified, 
seven Fusarium species accounted for 85.3% of the isolates, Rhizoctonia solani 2.5%, 
Trichoderma hamatum 2.5%, Alternaria alternata 1.6%, Verticillium dahliae 0.4%, and Pythium 
spp. 7.4%. F. vanettenii and F. oxysporum dominated the majority of the fields. The 
pathogenicity results showed that F. avenaceum and F. commune were the most aggressive on 
fava bean, pea and soybean, followed by F. oxysporumm, F. vanettenii, F. equiseti and F. 
flagelliforme. This study demonstrated that the field pea root rot still prevails in Atlantic Canada 
and integrated disease management should be applied to mitigate the effect of the disease on 
pulse crop production in the region. 

 
 

8. [CS1-3] Field assessment of latent infection of American ginseng (Panax quinquefolius 
L.) by Ilyonectria mors-panacis caused by physical wounding. F. SHI and S. Westerveld. 
Ontario Ginseng Growers Association, 1283 Blueline Rd, Simcoe, Ontario, N3Y 4N5 
Canada (F.S.); and Ontario Ministry of Agriculture, Food and Agribusiness, 1283 Blueline 
Rd, Simcoe, Ontario, N3Y 4N5, Canada (S.W.)  

 

Abstract 



 

Ilyonectria mors-panacis (IMP) is a fungal pathogen that causes root rot in American ginseng 
(Panax quinquefolius) and is strongly associated with ginseng replant disease (GRD). Previous 
in-vitro tests have shown that healthy, field-grown roots can develop lesions through physical 
wounding with stainless steel pins, suggesting that IMP is frequently latent in the root and 
triggered by injury. To assess whether this response occurs under field conditions, two 
experiments were conducted on in-ground roots with crowns temporarily exposed for 
wounding. The first (2024) used metal nails on 3-year-old plants, and the second (2025) used 
metal nails or toothpicks on 4-year-old plants. In both experiments, wounded roots developed 
significantly larger lesions compared to unwounded controls. Additionally, wounds created by 
metal nails resulted in larger lesions than those caused by toothpicks. In certain instances, 
injuries made with toothpicks healed without progressing to rot. The lesions that developed 
matched the symptoms of Ilyonectria root rot, and IMP was recovered from damaged tissues. 
Analysis of root nutrient content showed that iron levels were significantly elevated in nail-
wounded roots relative to both toothpick-treated and unwounded roots, suggesting a possible 
role of iron in lesion expansion. These results demonstrate that IMP is a latent pathogen in 
ginseng roots, which can be activated by wounding not only in controlled environments but 
also in the field. This finding provides further insight into its continued role in GRD and 
highlights the need for preventative practices, such as reducing mechanical damage to limit the 
activation of latent infections during ginseng cultivation. 

 
 

9. [CS1-4] Engineering broad-spectrum disease resistance in potato D.P. Yevtushenko and 
N. Schimpf, Department of Biological Sciences, University of Lethbridge, Lethbridge, AB, 
T1K 3M4. 

 
Abstract 

Canada Potato (Solanum tuberosum L.) is susceptible to over 50 different biotic diseases that 
can significantly impact or even destroy crop. Heterologous expression of genes encoding host 
defense peptides (HDPs) is a viable approach to engineer resistance against a wide range of 
phytopathogens. HDPs are small cationic peptides that are components of the innate defense 
system in many taxa, including plants. They exhibit direct antimicrobial activity and can also 
modulate plant immune responses. The aim of this study was to evaluate the antimicrobial 
activity and cytotoxicity of HDPs, derived from different plant species, and to express these 
peptides in potato for enhanced host resistance against major potato pathogens. Five HDPs 
were evaluated: Shepherin 1, SM-985, BnPRP1, P4650, and Ib-AMP1Q. All but BnPRP1 
significantly inhibited pathogen growth in vitro when used as single peptides, whereas 
combinations of Shepherin 1, SM-985, and Ib-AMP1Q revealed strong synergistic interactions. 
Plant-optimized nucleotide sequences encoding Shepherin 1, SM-985, and Ib-AMP1Q were 
transcriptionally fused to the PmBiPPro1 promoter from Douglas-fir and introduced into the 
genome of S. tuberosum L. cv. Desiree via Agrobacterium-mediated transformation. Transgene 
integration and expression of single HDPs or their combinations (gene pyramiding) in 
regenerated lines were confirmed by PCR and RT-PCR. Transgene copy number was determined 



 

by qPCR, whereas accumulation of HDPs in leaves was quantified by immunoblotting. 
Transgenic lines, especially those expressing two or three different HDPs, demonstrated 
significantly enhanced disease resistance, surviving infection with Fusarium culmorum, F. 
sambucinum, Alternaria solani, and Pectobacterium carotovorum 2.8–4.5 times longer than 
controls. 

 
10. [S1-5] From Healthy Roots to Disease Suppression: Trichoderma mediated Control of Apple 

Replant Disease.  Shawkat Ali Kentville Research and Development Centre, 32 Main 
Street, Kentville, NS, Canada 

 

Abstract 

Apple replant disease (ARD) is caused by the accumulation of a pathogenic soilborne microbial 
consortia that inhibits the establishment of newly planted trees in old orchard sites. This 
challenge has been further exacerbated by restrictions on soil chemical fumigants that were 
previously effective against ARD. Fungal species of the genus Trichoderma represent promising 
candidates for the biological control of ARD. In this study, seven Trichoderma species isolated 
from the roots of healthy, mature apple trees were evaluated for their ability to suppress the 
growth of ARD-associated pathogens in vitro. Several isolates significantly inhibited the growth 
of Pythium ultimum and Rhizoctonia solani in dual culture competition assays. In addition, cell-
free culture filtrate from these isolates exhibited comparable inhibitory activity against P. 
ultimum (Dactylonectria torrensis), R. solani and Fusarium oxysporum. The cell-free culture 
filtrates of selected isolates were further assessed for their plant growth promoting potential 
and their ability to reduce P. ultimum disease symptoms in cucumbers. Filtrates from one 
isolate moderately enhanced root development and branching in Arabidopsis thaliana under in 
vitro conditions, and the same isolate significantly reduced disease symptoms caused by P. 
ultimum in cucumber plants, a host also susceptible to this pathogen, under greenhouse 
conditions. Together these results highlight the potential of apple root-associated Trichoderma 
spp. as biological control agents for managing ARD.  

 
 

11. [CS1-5] Root-associated bacteria from canola as biocontrol agents against 
Plasmodiophora brassicae. J. Cordero-Elvia, S.F. Hwang, L. Galindo-González, and S.E. 
Strelkov, (J. C.-E., L.G.-G. S.F.H., S.E.S.) Department of Agricultural, Food and Nutritional 
Science, University of Alberta, 116 Street and 85 Avenue, Edmonton, AB, T6G 2R, 
Canada, (L.G.-G.) Ottawa Plant Laboratory, Science Branch, Canadian Food Inspection 
Agency, 3851 Fallowfield Road, Ottawa, ON, K2H 8P9, Canada 

 
Abstract 

Plasmodiophora brassicae, the causal agent of clubroot, is a major constraint to canola 
(Brassica napus) production, particularly due to the emergence of highly virulent pathotypes 
that overcome host resistance. This study evaluated the biocontrol potential of rhizosphere- 



 

and root-associated bacteria isolated from resistant and susceptible canola genotypes. A total 
of 378 bacterial isolates representing 89 species were identified. Based on prior microbiome 
analyses, ten isolates were selected and evaluated under greenhouse conditions against P. 
brassicae pathotype 3A. Several Bacillaceae strains, including Bacillus, Neobacillus, and 
Paenibacillus, reduced disease severity by up to 57% and significantly increased plant biomass 
compared with pathogen-inoculated controls. Additional beneficial effects were observed with 
Flavobacterium and Cupriavidus isolates, which suppressed disease and promoted plant 
growth. A synthetic microbial community (SynCom) composed of six compatible strains further 
improved performance, reducing disease severity by 38–49% and enhancing biomass under 
pathotype 3A infection. To expand functional screening, five additional SynComs derived from 
isolates previously evaluated against other soilborne pathogens (Verticillium longisporum and 
Leptosphaeria maculans) were tested against P. brassicae pathotypes 3A, 3D, and 3H. 
Biocontrol efficacy of the SynComs was strongly pathotype-dependent, highlighting variability 
in host-pathogen-microbial interactions. These results demonstrate that canola-associated 
bacterial communities contain diverse taxa capable of suppressing clubroot. Rationally designed 
microbial consortia offer a promising strategy to enhance the field applicability of biological 
control within integrated clubroot management systems. 

 
12. [S1-6]   Exploration of the potential of gypsum and biocontrol bacteria as tools to 

manage root rot in field pea with or without QTLs for partial resistance to 
Aphanomyces euteiches. M. Hubbard, T. Warkentin, Z. Hossain, S. Banniza, Agriculture 
and Agri-Food Canada, Swift Current Research and Development Centre,1 Airport Road, 
Box 1030, Swift Current, SK, S9H 3X2 (M.H. and Z.H.) Crop Development Centre, 
Agriculture Building, University of Saskatchewan, 51 Campus Drive, Saskatoon, SK, S7N 
5A8 (T.W. and S.B.) 

 

Abstract 

Root rot is a serious soil-borne disease of field pea, caused by one or more pathogens, including 
Aphanomyces euteiches and Fusarium species. Exploration of management practices that may, 
singly, or in combination, reduce root rot severity is urgently needed. Ongoing breeding at the 
Crop Development Centre (CDC) at the University of Saskatchewan has produced pea lines 
carrying quantitative trait loci (QTLs) for partial resistance to A. euteiches. Small plot field trials 
in the Canadian prairies have shown that gypsum, a calcium sulfur product, can sometimes 
reduce root rot severity. Select bacteria in an  Agriculture and Agri-Food Canada collection have 
shown potential to reduce A. euteiches root rot severity in pea in pot trials. We tested the 
hypothesis that CDC pea lines with QTLs conferring partial A. euteiches resistance would 
respond differently to gypsum or biocontrol bacteria, in terms of root rot, height and/or 
biomass. In greenhouse or growth chamber experiments, either inoculated with A. euteiches 
alone, or in field soil containing Fusarium species and A. euteiches, the partially resistant pea 
lines generally did not differ in gypsum response. However, the impacts of the bacteria differed 
between pea lines; one bacteria only reduced root rot in a single pea line, while another 
reduced root rot in four pea lines with, and one line without, partial resistance. Gypsum may be 



 

equally useful to pea producers, regardless cultivar. For the biocontrol bacteria tested, 
deployment in combination with partial A. euteiches resistance  may confer additional benefits 
as bacterial effectiveness can vary with pea genetics.  

 
 

13. [CS1-7] Pathotype to Genotype: Accurate Classification of the Potato Wart Pathogen 
via Genotypic Markers. Jiacheng Chuan*, Desmond Hammill, Qifan Yang, Sean Li, 
Canadian Food Inspection Agency, Charlottetown Laboratory, PE C1A 5T1, Canada 
 

Abstract 

Synchytrium endobioticum, the obligate soilborne chytrid causing potato wart disease, is a 
major quarantine pathogen. It produces long-lived resting spores that persist in soil for 
decades. Over 40 pathotypes have been described, mainly through laborious bioassays on 
differential potato varieties, with pathotypes 1(D1), 2(G1), 6(O1), 8(F1), and 18(T1) being well-
characterized. However, phenotype-based classification is slow, resource-intensive, and 
susceptible to environmental and microbiome influences that can cause apparent shifts in 
virulence. 

To overcome these limitations, we developed a genome-wide genotypic classification using 
high-resolution sequencing data. We analyzed 193 public and private (meta-)genomic datasets 
from potato wart material. After quality trimming, host filtering, and mapping to the S. 
endobioticum reference genome, 182 samples (≥20% pathogen coverage) were retained, 
including major pathotype groups. Variants were called across the genome and a supervised 
machine-learning approach in Clasnip was used for clustering. 

The analysis identified five distinct genotypes with 99% F1 score (harmonic mean of precision 
and recall) in test sets of 20 cross-validation. Four groups aligned predominantly with 
pathotypes 1, 6, 18, and 38; a novel genotype P was identified from Peruvian samples. Only 
54.4% of named pathotype samples matched the new genotypic groups, revealing substantial 
divergence between phenotypic and genotypic systems. The genotype classification showed 
stronger congruence with mitochondrial haplogroups. 

This 27k-variant genome-wide framework provides a stable, sequence-based alternative for 
classification, enabling rapid diagnostics, improved quarantine surveillance, epidemiological 
tracking, and support for resistance breeding without relying on bioassays. It lays the 
foundation for studying effector-host interactions and pathogen evolution. 
 

14. [CS1-8] An innovative approach to forecast potato late blight risk using high-resolution 
geospatial models. Tobias Laengle1,2, Catherine Champagne3, Adam Foster4 , Sheldon 
Hann5, Linda Elizabeth Jewell2, Christine Parsons1,2, Richard Warren7,Caitlin Watt6, 
Jennifer Whittaker1,2. 1St. John’s Research and Development Centre, Agriculture and 
Agri-Food Canada, St. John’s, NL A1E 0B2, Canada; 2Pest Management Centre, 
Agriculture and Agri-Food Canada, St. John’s, NL A1E 0B2, Canada; 3Agroclimate, 



 

Geomatics, Earth Observation and Agri-environmental Resilience Centre, Agriculture and 
Agri-Food Canada, Ottawa, ON K1A 0Z2; 4Charlottetown Research and Development 
Centre, Agriculture and Agri-Food Canada, Charlottetown, PE C1A 4N6; 5Fredericton 
Research and Development Centre, Agriculture and Agri-Food Canada, Fredericton, NB 
E3B 4Z7; 6Lethbridge Research and Development Centre, Agriculture and Agri-Food 
Canada, Lethbridge, AB T1J 4B1 7Agroclimate, Geomatics, Earth Observation and Agri-
environmental Resilience Centre, Agriculture and Agri-Food Canada, Fredericton, NB E3B 
4Z7 
 

 

Abstract 

Potato late blight (PLB), caused by Phytophthora infestans, is managed with fungicides in 
commercial potato production. However, frequent fungicide use is expensive, increases the risk 
of fungicide resistance, and can have significant environmental impacts. Cool, humid conditions 
favour host infection by Phytophthora infestans, and disease forecasting models have been 
used since the 1920s to evaluate PLB risk and to help growers time fungicide applications. Two 
major limitations to the adoption of PLB risk forecasting models are (1) the need for field-level 
weather data, and (2) that weather observations only allow estimation of current disease risk. 
Without on-farm weather data and integration of forecast conditions, disease risk models are 
less accurate, and planning timely disease control interventions is challenging. 

To address these limitations, we developed an approach to map current and forecast disease 
risk. We used gridded hourly high-resolution precipitation, temperature and relative humidity 
data from numerical weather prediction models (ECCC-HRDPS, 0-48h, 2.5km) to create a 
continuous raster of “virtual weather stations” for Atlantic Canada which was validated against 
93 public weather stations. By reviewing existing PLB risk models and conducting field trials to 
test their operational feasibility under regional conditions, we identified Blitecast as the most 
suitable model for implementation in gridded maps. Using validated data layers as inputs, we 
generated current and 48-hour forecast PLB risk maps at a 2.5km resolution. Our innovative 
approach will allow growers to anticipate the need for fungicide applications and will help avoid 
unnecessary or ineffective applications, thus improving environmental and economic 
outcomes. 

 
15. [CS2-1] Minimum Sample Sizes for Monitoring DMI Resistance in Clarireedia jacksonii. 

E. McNab1, A.M. Edwards1, T. Hsiang1 1 University of Guelph, 50 Stone Road East, 
Guelph, ON N1G 2W1, Canada. 

 

Abstract 

Effective management of fungicide resistance relies on timely surveillance of fungal 
populations. A major decision when investigating a population is an appropriate sample size: 
oversampling leads to wasted resources, while under sampling potentially leads to a failure to 



 

detect rare resistant mutants or to accurately represent the population. This study used a 
dataset spanning 30 years of propiconazole EC50 values from 2,481 isolates of Clarireedia 
jacksonii across 41 populations from Ontario, Canada, to estimate the minimum sample sizes 
needed to assess populations and to detect resistant isolates (EC50 > 0.1 µg/ml). Our analyses 
revealed that the sample sizes required to accurately estimate the population mean were often 
modest (N<30 for 40 of the 41 examined populations), suggesting that statistically significant 
results may be achievable with smaller sample sizes. For the practical goal of detecting a 
resistant isolate, a sample size of 20 isolates was sufficient (in 19 of 26 populations containing 
resistant isolates), and provided > 95% probability of detection. However, for populations with 
low frequencies of resistant isolates (< 1%), the required sample size increased drastically 
(N>100). These findings provide a guide to minimize or optimize sample sizes for resistance 
detection or for preliminary investigations into fungal populations. For most situations, an 
initial sample of 20-30 isolates offers an efficient reference point for detecting the presence of 
resistance, potentially reducing the required labor and resources. 

 
 

16. [CS2-2] A greener shield: Leveraging native Pantoea species to mitigate bacterial leaf 
streak in wheat and barley V. Weerasinghe1 and W.G.D. Fernando1 1Department of 
Plant Science, University of Manitoba, 66 Dafoe Road, Winnipeg, MB, Canada, R3T 2N2 

 
Abstract 

Bacterial leaf streak (BLS) is a bacterial cereal blight disease caused by Xanthomonas 
translucens (Xt). While X. translucens pv. unduolsa (Xtu) and X. translucens pv. translucens (Xtt) 
can infect barley, wheat is infected by Xtu. BLS is re-emerging in the Canadian prairies and 
poses a threat to wheat and barley production. However, the availability of effective disease 
management strategies, including genetic resistance, chemical applications, and cultural 
practices, is limited for BLS, especially in the field. Therefore, we aim to evaluate the biological 
control potential of Pantoea ananatis strain DFPa1, isolated from BLS-symptomatic wheat leaf 
tissues collected in Quebec in 2024. DFPa1 exhibited antibacterial activity against Xtt and Xtu, in 
vitro (agar disk diffusion assay; n = 6). DFPa1 is non-pathogenic on wheat and barley and 
reduces the disease severity at the seedling stage. In barley and wheat seedlings, DFPa1 
exhibited over 27% and over 74% reduction in disease severity, respectively, when inoculated 
with Xtu, compared with the Xtu-only control. To support these findings, field experiments will 
be conducted to assess the effect of DFPa1 on BLS disease severity in wheat. DFPa1 will be 
further characterized by whole-genome sequence analysis and mining for secondary metabolite 
biosynthetic gene clusters involved in antimicrobial and plant growth-promoting activities. 
Further functional characterization will be carried out by developing knockout mutants of 
selected biosynthetic genes, followed by complementation studies. This study indicates the 
biological control potential of P. ananatis DFPa1, which can be integrated into the management 
of BLS in a sustainable, environmentally friendly manner. 

 



 

17. [CS2-3] Screening methods to detect potential resistance to Pseudomonas floral blight 
and stem canker of highbush blueberry at different phenological stages. B. Acharyaa b, 
R.R. Burlakotia*, A. Novinscaka 

 and Z.K Punja, a Science and Technology Branch, Agassiz 
Research and Development Centre, Agriculture and Agri-Food Canada, Agassiz, BC, V0M 
1A0, Canada, b Department of Biological Sciences, Simon Fraser University, Burnaby, BC, 
V5A 1S6, Canada 

 

Abstract 

Bacterial blight and canker, caused by Pseudomonas syringae complex (Psc), is an endemic 
disease of highbush blueberry in British Columbia. The aim of this study was to develop 
screening methods to assess host resistance to Pseudomonas floral blight and stem canker by 
inoculating Psc at different phenological stages of floral bud development. First, two screening 
methods - individual bud inoculation (IBI) and stem dipping (SD) - were compared on cultivars 
‘Chandler’ and ‘Bluecrop’ by inoculating pathogen at the open bud stage. Both methods were 
effective (P >0.05) in inducing blight symptom and progression of the disease. Next, we 
compared IBI and SD with two additional methods, spray (SP), and stem dipping with bud 
pricking (SDp) on these cultivars at the closed bud stage. All  these methods  induced blight 
symptoms on floral bud; however, IBI and SDp induced significantly (P<0.01) greater disease 
severity than the two other method. Cultivar varied significantly (p ≤ 0.001)  on disease 
development, but susceptibility varied between phenological stages. ‘Bluecrop’ showed the 
highest disease severity at the closed bud stage, whereas ‘Chandler’ showed the highest 
disease severity at the open bud stage. Phenological stage is a key determinant of both 
screening efficiency and cultivar response. These screening methods will be used to evaluate 
isolates of  Psc for their virulence and the responses of blueberry germplasms to bacterial 
blight. 

 
 

18. [CS3-3] Beyond insect biocontrol: Entomopathogenic fungi suppress Fusarium root rot 
of field pea. Prativa Thapa1,3, Rishi R. Burlakoti1, Michelle Hubbard2, Amy Novinscak1, 
and Zamir K. Punja3 1Agassiz Research and Development Center, Agriculture and Agri-
food Canada, Agassiz, BC, V0M 1A0, Canada2 Swift Current Research and Development 
Center, Agriculture and Agri-food Canada, Saskatoon, SK, S9H 0K2, Canada3Department 
of Biological Science, Simon Fraser University, Burnaby, BC, V5A 1S6, Canada 

 

Abstract 

Fusarium avenaceum is a primary causal agent of Fusarium root rot (FRR) in field pea (Pisum 
sativum L.), one of the major diseases across the Canadian prairies. Management of FRR 
remains challenging, and eco-friendly options are limited. Entomopathogenic fungi (EPF) are 
widely recognized for controlling crop insect pests; however, their potential as endophytes for 
supressing soil-borne pathogens has been minimally explored. In this study, we investigated the 



 

antagonistic and endophytic potential of two species of EPF, Beauveria bassiana and 
Metarhizium brunneum. In vitro dual culture assays demonstrated that both species of EPF 
inhibited the mycelial growth of F. avenaceum  by 55.1% and 56.9% respectively. In planta 
bioassays were conducted under greenhouse conditions, in which field pea seeds were 
inoculated with the EPF, and pathogenic strain of F. avenaceum was introduced into the potting 
media. The bioassays confirmed the colonization of EPF in root tissues of field pea, with 
colonization frequencies of approximately 60%. Disease assessment revealed that FRR severity 
in EPF-treated plants was significantly lower (P=0.05) ), ranging from 35-37.5% compared with 
57.8% in pathogen-only control plants. These results show that EPF can colonize field pea roots 
and contribute to the suppression of FRR. Further experiments are underway to investigate the 
mechanisms underlying disease suppression, particularly through quantification of defense-
related enzymes and phytohormones. 

 
 

19. [CS2-5] Management of fire blight with a bacteriophage-carrier system. N.N. Patel and 
A.M. Svircev, Agriculture and Agri-Food Canada, London Research and Development 
Centre, 4902 Victoria Avenue North, Vineland Station, ON L0R 2E0, Canada; N.N.P 
Faculty of Mathematics and Science, Centre for Biotechnology, Brock University, 1812 Sir 
Isaac Brock Way, St. Catharines, ON L2S 3A1, Canada 
 

Abstract 

Fire blight, caused by Erwinia amylovora (Burrill) Winslow et al., is a destructive disease of all 
commercially available apple and pear cultivars. Management of the pathogen is critical during 
open bloom and currently relies on antibiotics such as streptomycin. The emergence of 
streptomycin resistant strains and increasing  pressure under the global One Health initiatives, 
necessitate alternative strategies. This study evaluated a novel bacteriophage (phage)-carrier 
system composed of Pantoea agglomerans (Beijerinck) Gavini et al. inoculated with lytic E. 
amylovora bacteriophages for blossom blight control. P. agglomerans cells infected with phages 
(the carrier) are produced, formulated and freeze dried on a large scale. This product is applied 
as a spray to the open bloom. On the blossom between 18-27°C, the carrier and phage 
populations simultaneously increase resulting in pathogen suppression through competitive 
exclusion,  antibiosis and lysis of the pathogen by the phages. The phage-carrier biopesticide 
was evaluated under field conditions on ‘Brookfield Gala’ apple, alongside streptomycin and 
Blossom Protect®,  a commercial biological. The phage-carrier biopesticide reduced blossom 
blight incidence to levels statistically equivalent to streptomycin and provided significantly 
greater disease suppression than Blossom Protect®. These findings support the integration of 
phage-based biocontrol strategies into fire blight management programs. 

 
 

20. [CS2-6] Pathotype shifts in Plasmodiophora brassicae across successive infection 
cycles. J. Serna, S.M. Velasco-Cuervo, S.F. Hwang, A. Botero-Ramírez, and S.E. Strelkov, 
Department of Agricultural, Food and Nutritional Science, University of Alberta, 



 

Edmonton, AB, T6G 2P5, (A.B.R) Department of Biological Science, MacEwan University, 
Edmonton, AB, T5H 0K9 
 

Abstract 

Clubroot, caused by Plasmodiophora brassicae, is a major constraint on the Canadian canola 
(Brassica napus) industry. Repeated deployment of clubroot-resistant (CR) cultivars may favor 
the emergence of highly virulent pathotypes. Although such shifts are often attributed to 
changes in field population composition, direct mechanistic evidence remains limited. This 
study evaluated changes in pathotype designation and relative single nucleotide polymorphism 
(SNP) abundance of two genetic clusters over four infection cycles using a resistance-breaking 
(6B) and a non-resistance-breaking (3H) field isolate. Experiments were conducted on two B. 
napus genotypes, susceptible ‘Westar’ and resistant LCF-1, at two inoculum concentrations (1 × 
105 and 1 × 107 resting spores plant-1). Pathotyping using the Canadian Clubroot Differential set 
is ongoing after each infection cycle; three cycles have been completed to date. Disease 
severity was consistently high in all treatments at the higher inoculum concentration during the 
first two cycles. At the lower inoculum rate, a reduction in virulence was observed after the 
second cycle across both hosts and isolates. By the third cycle, no significant differences in 
disease severity were detected among treatments. Pathotype shifts were observed after the 
first cycle on LCF-1, whereas no shifts occurred on ‘Westar’ at high inoculum. The fourth cycle 
and second-cycle phenotypic characterization are in progress. Further analyses will determine 
whether pathotype shifts are associated with changes in genetic cluster composition. This work 
provides insights into P. brassicae population dynamics and supports improved strategies for 
pathotype monitoring, propagation, and resistance breeding in canola. 

 
 

21. [CS2-7] The “Iceberg” Region of the Grapevine leafroll-associated virus 3 Replicase 
Polyprotein Directs Mitochondrial Targeting to Promote Viral Replication. C. 
FustDepartment of Molecular and Cellular Biology, University of Guelph, Guelph, 
Ontario, Canada N1G 2W1 
 

Abstract 

Positive-sense single-stranded (+ss) RNA viruses, such as Grapevine leafroll-associated virus 3 
(GLRaV3), replicate their genomes within membrane-bound viral replication complexes (VRCs). 
The formation of these complexes is driven by viral replicase polyproteins that contain multiple 
replication-associated domains. Previous electron microscopy studies indicate that GLRaV3 
assembles its VRCs on the outer mitochondrial membrane of infected grapevine cells. In this 
study, we investigated the subcellular localization of the replicase polyprotein encoded by 
GLRaV3 ORF1a (PP1a) to better understand its potential role in VRC formation. Using confocal 
laser scanning microscopy, we analyzed the subcellular localization of EGFP-tagged PP1a 
domains, interdomain regions, and truncation constructs expressed in model plants. Our 
findings identified the molecular signal that mediates the targeting and association of PP1a with 
mitochondria. This signal, located within the “Iceberg” region downstream of the 



 

methyltransferase-guanylyltransferase (M/GTase) domain, consists of an amphipathic α-helix 
followed by a transmembrane domain (TMD). Mutagenesis analyses indicate that the polar face 
of the amphipathic α-helix mediates mitochondrial targeting, whereas the nonpolar face, 
together with the TMD, contributes to membrane anchoring. When these mutations were 
introduced into a GLRaV3 replicon, viral replication in model plants was significantly impaired 
or completely abolished. Microscopy-based observations are further supported by 
mitochondrial isolation using gradient centrifugation and subsequent Western blot analysis. 
Structural predictions of the GLRaV3 M/GTase domain and its downstream TMD suggest a 
potential dodecameric oligomeric arrangement. This dodecamer may gate the neck of GLRaV3 
VRCs and contribute to their biogenesis, a hypothesis to be tested in future studies. 

 
22. [CS2-8] Evaluation of phosphorous acid: a control strategy for potato pink rot 

(Phytophthora erythroseptica). G.A. ROBERTSON, B. CRANE, K. MACDONALD, C. LOWE, 
A. MACPHAIL, E. AJIBAIBI, A. FOSTER, C.R. LACROIX, E. LADOUCEUR, AND R.D. PETERS. 
Agriculture and Agri-Food Canada, Charlottetown Research and Development Centre, 
440 University Avenue, Charlottetown, PE C1A 4N6, Canada; and (C.R.L., E.L.) University 
of Prince Edward Island, 550 University Avenue, Charlottetown, PE C1A 4P3, Canada 

 
Abstract 

Potato pink rot, caused by Phytophthora erythroseptica, is a major soilborne potato disease 
responsible for significant losses in field and storage. Resistance to the fungicide metalaxyl-m 
(Ridomil Gold®) has increased the need for improved control strategies. This study evaluated 
the phosphorous acid fungicide, Confine® Extra, against the current fungicide for pink rot 
management, Orondis Gold (active ingredient [ai] oxathiapiprolin), as part of disease 
management. A field trial using cv. Red Norland was conducted at the Harrington Research 
Farm in a randomized complete block design with four replications. Ten treatments, including 
one to six foliar applications of Confine® Extra at a rate of 5 L ha⁻¹ ai in 250 L ha⁻¹ water, three 
and five applications at 5 L ha⁻¹ ai in 60 L ha⁻¹ water, and Orondis Gold in-furrow, were 
compared to inoculated and non-inoculated controls. Plots were inoculated at planting with a 
local isolate of P. erythroseptica. Disease incidence and severity were assessed at harvest and 
through post-harvest inoculations. Increasing the number of fungicide applications resulted in 
significant reductions in both incidence and severity, and two or three applications provided 
control comparable to Orondis Gold. Additionally, an amended agar assay was completed to 
screen eleven P. erythroseptica isolates collected in 2025 from four Canadian provinces for 
sensitivity to metalaxyl-m and oxathiapiprolin. One isolate from Alberta and two from Quebec 
were moderately resistant to metalaxyl-m, and one isolate from Quebec was highly resistant. 
No resistance to oxathiapiprolin was observed indicating that it remains an effective treatment 
in Canadian growing regions. 

 
23. [CS2-9] Multi-Scale Investigation of Viral Diseases in Pulse, Cereal, and Oilseed Crops. 

Simin Sabaghian*1, Sean M. Prager1 1Department of Plant Sciences, University of 
Saskatchewan, Saskatoon, SK S7N 5A8, Canada, Agriculture and Agri-Food Canada, Swift 



 

Current Research and Development Centre,1 Airport Road, Box 1030, Swift Current, SK, 
S9H 3X2 (M.H. and Z.H.) Crop Development Centre, Agriculture Building, University of 
Saskatchewan, 51 Campus Drive, Saskatoon, SK, S7N 5A8 (T.W. and S.B.) 

 

Abstract 

Viral diseases are an increasing concern in prairie cropping systems due to their impact on crop 
health, yield, and long-term agricultural sustainability. Improving surveillance and early 
detection is critical for understanding virus spread and supporting effective disease 
management in pulse, cereal, and oilseed crops. Over the past three years, field and 
greenhouse studies were conducted to investigate the occurrence, transmission, and detection 
of important crop viruses in western Canada. Molecular and serological diagnostic methods, 
including RT-PCR, qRT-PCR, dPCR, ELISA, and sequencing, were used to confirm infections and 
monitor virus presence in crop samples. In addition, non-destructive phenotyping approaches 
such as hyperspectral imaging (HSI) combined with machine learning were evaluated for the 
rapid detection of viral infections in seeds. Research included viruses such as Pea seed-borne 
mosaic virus (PSbMV), Bean yellow mosaic virus (BYMV), Pea streak virus (PeSV), Wheat streak 
mosaic virus (WSMV), Barely yellow dwarf virus (BYDV), Turnip mosaic virus (TuMV), Turnip 
yellow mosaic virus (TYMV), Cauliflower mosaic virus (CaMV), and Cucumber mosaic virus 
(CMV). Results: Surveillance studies detected several economically important viruses across 
prairie cropping systems. Molecular assays provided reliable detection of infected samples, 
while HSI-based approaches showed strong potential for fast and non-invasive identification of 
viral infections. Studies on vector transmission and plant responses also improved 
understanding of disease development and virus-vector interactions under both greenhouse 
and field conditions. Overall, this work demonstrates how combining surveillance, molecular 
diagnostics, and advanced phenotyping technologies can improve early virus detection and 
contribute to more sustainable disease management strategies in Canadian agriculture. 

 
 

24. [CS4-1] Integrated transcriptomic, biochemical, and phenotypic responses of Brassica 
napus to Verticillium longisporum early infection. A.S. Thilakarathne, F. Liu and Z. Zou, 
Department of Biology, Wilfrid Laurier University, 75 University Ave W, Waterloo, ON, 
Canada, N2L 3C5, F.L. School of Life Sciences, Henan University, Kaifeng, Henan, China, 
475001 

 

Abstract 

 Canola (Brassica napus) is an economically important crop with rising global demand. However, 
its expanding cultivation has been currently accompanied by increased pressure from 
pathogens, threatening yield stability. Verticillium stripe, caused by Verticillium longisporum, 
has recently emerged as a major disease affecting canola production. This study investigates 
how V. longisporum infection influences the expression of genes associated with plant defense, 



 

growth hormone biosynthesis, and biochemical stress responses, areas that remain 
insufficiently studied in canola. Phenotypic evaluation revealed contrasting responses between 
two cultivars, where Westar seedlings displayed partial cotyledon necrosis, whereas Quinta 
seedlings exhibited complete cotyledon death. However, at the adult stage, most Westar plants 
developed severe disease symptoms, while Quinta plants remained largely unaffected, 
indicating susceptibility in Westar and partial resistance in Quinta to the disease. 
Transcriptomic profiling identified key genes linked to stress-related enzyme activity and 
hormonal regulation during disease progression. By refining the list of differentially expressed 
genes from both root and leaf tissues, several promising candidates were selected for 
CRISPR/Cas9-mediated genome editing to improve resistance at the seedling stage. In addition, 
spectrometric analysis showed higher accumulation of several stress-related enzymes in leaves 
than in roots in both cultivars, including catalase, monodehydroascorbate reductase, and 
glutathione reductase. Overall, these findings provide valuable insights into the molecular and 
biochemical mechanisms underlying canola responses to V. longisporum, and highlight 
potential genetic targets for enhancing disease resistance in this important crop.  

 
25. [S2-1] Expanding the Triangle: Pathobiome Theory and AI-Driven Precision 

Phytopathology. W. CHEN. Ottawa Research and Development Centre, Agriculture & 
Agri-Food Canada, 960 Carling Avenue, Ottawa, ON K1A 0C6; Department of Biology, 
University of Ottawa, 75 Laurier Avenue East, Ottawa, ON K1N 6N5 

 
Abstract 

The Disease Triangle has long served as the foundation of phytopathology, yet advances in 
omics technologies are transforming the “pathogen” and “phytomicrobiota” into a dynamic 
pathobiome framework. Disease emerges not simply from individual agents, but from 
disruptions in host-associated microbial communities. Drawing on the Anna Karenina Principle, 
we show how diseased systems are characterized by stochastic dysbiosis, whereas healthy 
systems maintain stable and resilient microbial structures. By viewing plants as holobionts, we 
highlight how priority effects can be leveraged to steer microbiome assembly and prevent 
destabilization. The progression from amplicon-based “who is there” to shotgun metagenomics 
and functional omics enables a shift toward understanding “what is happening,” providing 
actionable insights into microbial function and interaction. Integrating multi-omics data with 
deep learning and advanced computational frameworks enables the identification of key 
microbial interactions, diagnostic biomarkers, and targets for biocontrol. This emerging 
precision phytopathology framework supports the design of resilient microbiome states that 
enhance plant health under environmental variability. As these approaches scale, standardized 
data practices and FAIR principles will be essential to fuel open-source AI models and ensure 
collective progress. Together, this work positions plant pathology at the intersection of 
ecological theory, multi-omics integration, and data-driven innovation. 
 
 



 

26. [S2-2] Genetic improvement of disease resistance in apples through genomic and 
breeding innovations. Awais Khan, Professor at Cornell University, New York,  

 
Abstract 
 
Apple (Malus × domestica) are most important temperate fruit crop globally and are vital for 
agricultural economy and nutritional security. Apple scab and fire blight, along with many other 
fungal, bacterial and viral diseases cause significant loss to the apple production annually. An 
environmentally sound approach to managing these diseases is developing disease resistant 
cultivars through breeding and biotechnology and deploying them in the production system. 
Apple germplasm collections are sources of resistance. These sources can be characterized to 
use in breeding disease resistant cultivars. However, breeding for disease resistance has been 
undertaken in apples for only a few fungal and bacterial diseases. Apple breeding can take 
multiple decades due to the biological constraints and its complex genetics. Over the past 
couple of decades, major advances have been made in genetic mapping, genomics, and 
biotechnology. Marker-assisted breeding, rapid cycle breeding, and genome editing all could 
facilitate accelerated integration of characterized resistance into elite germplasm. These 
approaches could significantly reduce the time needed to either develop new cultivars or 
modify existing economic cultivars for enhanced resistance to multiple diseases. I will be 
discussing the challenges in and new opportunities for genetic characterization and breeding 
disease resistant apples.  
 
 

27. 10:30 - 10:55 AM [S2-3] Bacterial leaf streak: impact of seed infection of wheat and 
barley, H.R. Kutcher1, V. Anastasini1, C. Fleitas, L. Ponce-Molina, G. Singh/ A. Godebo, 
T.K. Turkington & L. Wang, 1Crop Development Centre, Department of Plant Sciences, 
College of Agriculture and Bioresources, University of Saskatchewan, 51 Campus Dr. 
Saskatoon, SK S7N 5A8 

Abstract 

Bacterial leaf streak (BLS), caused by Xanthomonas translucens, was identified long ago on the 
Prairies of western Canada; however, recently it has become of increasing concern to cereal 
growers. The main mitigation strategy is to plant uninfected wheat and barley seed as there are 
no seed treatment or foliar bactericides available and resistant cultivars are not yet available.  
Field plot experiments at six site-years were conducted with 0, 1, 10, 50 and 100% seed 
infection; seeds were vacuum infiltrated with a solution of 1 x 108 colony forming units (CFUs) 
mL-1 of X. translucens.  The correlation between the level of seed infestation and the severity of 
symptoms on leaves during the growing season was often high.  However, after two seasons at 
three sites, no impact on yield or quality of wheat or barley was detected. 

 

28. 10:55 - 11:20 AM [S2-4] Nationwide aeromicrobiota surveillance revealed 
multikingdom plant pathogen biogeography and environmental drivers across 



 

Canada’s major agricultural landscapes, Y. Shi, M. Bakelmun, H. Van Der Heyden, O. 
Carisse, G. Bilodeau, S. Chatterton, R. Burlakoti, A. Shawkat, Y. M. Kim, K. Liu, M. 
Sunohara, E. Craiovan, D. R. Lapen, W. Chen* Y.S., M.B., D.R.L., M.S., E.C., W.C.,Ottawa 
Research and Development Centre (RDC), Agriculture and Agri-Food Canada (AAFC), 960 
Carling Ave., Ottawa, Ontario, K1A 0C6, Canada; M.B., W.C., Department of Biology, 
University of Ottawa, Ottawa, Ontario, Canada; H.B.D.H., O.C., Saint-Jean-sur-Richelieu 
RDC, AAFC, 430 Gouin Boulevard, Saint-Jean-sur-Richelieu, Quebec, J3B 3E6, Canada; 
G.B., Ottawa Laboratory (Fallowfield), Canadian Food Inspection Agency, 3851 
Fallowfield Road, Ottawa, Ontario K2H 8P9, Canada; C.S., Lethbridge RDC, AAFC, 5403 
1st Avenue South, Lethbridge, Alberta, T1J 4B1, Canada; B.R., Agassiz RDC, AAFC, 6947 
Highway 7, PO Box 1000, Agassiz, British-Columbia, V0M 1A2, Canada; A.S., Kentville 
RDC, AAFC, 32 Main Street, Kentville, Nova Scotia, B4N 1J5, Canada; Y.M.K., Brandon 
RDC, AAFC, 2701 Grand Valley Rd, Brandon, Manitoba, R7A 5Y3, Canada; K.L., Swift 
Current RDC, AAFC, 1 Airport Road, Swift Current, Saskatchewan, S9H 3X2, Canada 
 

Abstract  

Airborne dispersal is a primary pathway for the spread of plant pathogens, yet large-scale 
spatiotemporal patterns and their environmental drivers remain poorly resolved at national 
scales. To address this gap and support development of Canada’s emerging biovigilance 
framework, we established AeroNET.v3, a coordinated aerobiological surveillance network 
spanning 20 sites across seven provinces. From 2020 to 2023, we collected 1,355 weekly air 
samples using Burkard cyclone samplers, integrated with high-resolution meteorological and 
crop-cover data. We applied multi-kingdom metabarcoding to targeting the fungal Internal 
Transcribed Spacer (ITS) region 2 (ITS2), oomycete ITS1, and bacterial 16S rRNA gene to 
characterize airborne microbial communities. In addition, rust fungi-enhanced primer set was 
used to characterize the cereal rust fungal communities. Across Canada, fungal and bacterial 
assemblages exhibited pronounced biogeographic structuring. The overall community 
composition and the pathomicrobiota were consistently associated with environmental 
stressors, including temperature, relative humidity, wind speed, and surrounding crop 
composition. Distinct regional aeromycobiota were observed. In cereal-dominated systems, 
Parastagonospora, Ustilago, Puccinia, and Fusarium displayed clear spatial and seasonal 
patterns linked to host distribution and climate gradients. In horticultural systems, fungi and 
oomycetes, including Alternaria, Botrytis, Cladosporium, Globisporangium, and Pythium, 
exhibited distinct spatiotemporal dynamics. This nationwide endeavour provides the first multi-
kingdom characterization of the airborne phytopathobiota across Canada’s major agricultural 
landscapes. By relating community composition to meteorological variables and crop cover, and 
identifying pathogens associated with specific cropping systems, we provide a national-scale 
framework for quantifying pathogen dispersal patterns and their environmental drivers. 

 

29. 11:20 AM - 11:45 PM [S2-5] Multiple phytotoxins contribute to plant host colonization 
by the common scab pathogen Streptomyces scabiei. C.V. Vincent and D.R.D. Bignell. 



 

Department of Biology, Memorial University of Newfoundland, St. John’s, NL, A1C 5S7, 
Canada 

Abstract 

The soil-dwelling bacterium Streptomyces scabiei is globally distributed and is one of the 
primary causative agents of common scab disease of potato and other root crops. The 
phytotoxin thaxtomin A is a cellulose biosynthesis inhibitor and is the principal pathogenicity 
factor produced by S. scabiei. In addition, S. scabiei biosynthesizes the phytotoxin N-
coronafacoyl-L-isoleucine (CFA-Ile), which is predicted to function as a jasmonic acid hormone 
mimic, and it produces the concanamycin phytotoxins, which function as inhibitors of 
eukaryotic vacuolar-type ATPases. Previous studies have shown that thaxtomin A, CFA-Ile and 
concanamycins contribute to disease symptom development by S. scabiei; however, the role of 
these phytotoxins in pathogen invasion and colonization of host tissues has not been 
investigated. To further explore this, radish (Raphanus sativus) seedling roots were infected 
with green fluorescent protein-labeled wild-type and phytotoxin mutant strains of S. scabiei, 
and root tissue colonization was examined using confocal laser scanning microscopy and 
transmission electron microscopy. To quantify the colonization of roots by the different strains, 
bacteria were extracted from the infected roots and were enumerated using plate counts. 
Collectively, our results show that the production of multiple phytotoxins is required for 
efficient plant tissue colonization by S. scabiei, and that thaxtomin A is essential for intracellular 
colonization of plant roots. Overall, this study provides novel insights into the role of thaxtomin 
A and other phytotoxins in mediating S. scabiei-host interactions. 

 
30. 11:45 AM - 12:00 [S2-6] Breaking the Cycle: Innovative Collaborative Approaches to 

Fusarium Head Blight in Barley Breeding.  A. Badea, K. R. Taylor, T. Soomro, T. P. 
McGonigle, X. Wang, D. MacEachern, R. Khanal, B.A. Blackwell, S. Sura, N. A. Foroud, V. 
Weerasinghe, D. Embrador, Z. Quill, C. Wijekoon, W.G. D. Fernando, S. Walkowiak and J. 
R. Tucker. Brandon Research and Development Centre, Agriculture and Agri-Food 
Canada, P.O. Box 1000A, R.R. #3, 2701 Grand Valley Road, Brandon, MB, Canada, R7A 
5Y3; (K.R.T.; T.P.M.) Department of Biology, Brandon University, 270 18th Street, 
Brandon, MB, Canada, R7A 6A9; (X.W; S.S.; D.E.; Z.Q.; C.W.) Morden Research and 
Development Centre, Agriculture and Agri-Food Canada, 101 Rte 100 #100, Morden, MB, 
Canada, R6M 1Y5; (D.M.) Charlottetown Research and Development Centre, 440 
University Avenue, Charlottetown, PE, Canada, C1A 4N6; (R.K.; B.A.B.) Ottawa Research 
and Development Centre, Agriculture and Agri-Food Canada, 960 Carling Avenue, 
Ottawa, ON, Canada, K1A 0C6; (N.A.F.) Lethbridge Research and Development Centre, 
Agriculture and Agri-Food Canada, P.O. Box 3000, 5403 1st Avenue South, Lethbridge, 
AB, Canada, T1J 4B1; (V.W.; W.G.D.F.) Department of Plant Science, University of 
Manitoba, Winnipeg, MB, Canada, R3T 2N2; (S.W.) Canadian Grain Commission, Grain 
Research Laboratory, 303 Main Street, Winnipeg, MB, Canada, R3C 3G8; (T.S.; J.R.T.) 
Brandon Research and Development Centre, Agriculture and Agri-Food Canada, P.O. Box 
1000A, R.R. #3, 2701 Grand Valley Road, Brandon, MB, Canada, R7A 5Y3.  



 

 

Abstract 

Fusarium head blight (FHB) is a major disease of barley (Hordeum vulgare L.) in Canada. While 
fungicides may provide partial control, genetic resistance remains the most effective and 
sustainable approach for long-term FHB management. The Barley Breeding Program at 
Agriculture and Agri-Food Canada’s Brandon Research and Development Centre addresses this 
challenge through comprehensive germplasm screening, in vitro-selected doubled haploid 
production, single-seed descent production, and genomic selection. These breeding activities 
are supported by field evaluations in FHB nurseries located in Brandon and Morden, MB, 
Ottawa, ON, and Charlottetown, PE, along with mycotoxin testing in Ottawa, ON, and Morden, 
MB. These efforts have led to the release of several recent barley cultivars with improved FHB 
resistance and reduced mycotoxin accumulation.  

More recently, complementary biological approaches have been explored, including the use of 
endophytes and arbuscular mycorrhizal fungi (AMF) as novel allies against FHB. Endophytes 
form intimate, mutually beneficial associations within plant tissues and may influence plant 
development and defence responses, while AMF are known to enhance nutrient uptake and 
induce resistance to pathogens. However, limited information exists on endophyte- and AMF-
mediated resistance in barley.  

This presentation provides an overview of ongoing barley breeding efforts against FHB, with a 
particular focus on recent AMF research, including the results of PacBio HiFi sequencing of two 
amplicon markers: the internal transcribed spacer (ITS) and the large subunit (LSU) regions of 
AMF. Together, these studies advance a holistic, crop holobiont-based perspective that 
emphasizes plant-microbiome interactions in FHB management and support the development 
of integrated, sustainable disease mitigation strategies.  

 
31. [CS3-1] Unraveling the microbiome associated with potato wart: first insights 

into biocontrol and ongoing characterization of pathobiomes associated with 
Netherland and Canadian samples I. Akbar, Y. Shi, B.T.L.H. van de Vossenberg, T.A.J. van 
der Lee, E. Ponomareva, L. Yao, X. Li, J. Chuan, L.E. Jewell, M. Zaidi, H.D.T. Nguyen, W. 
Chen*  (I.A., Y.S., E.P., H.D.T.N., W.C.) Ottawa Research and Development 
Centre, Agriculture & Agri-Food Canada, 960 Carling Avenue, Ottawa, ON K1A 0C6; (I.A., 
W.C.) Department of Biology, University of Ottawa, 75 Laurier Avenue East, Ottawa, ON 
K1N 6N5; (B.T.L.H.V.D.V) Netherlands Institute for Vectors, Netherlands Food and 
Product Safety Authority, Geertjesweg 15 6706EA Wageningen, Netherlands; 
(T.A.J.V.D.L) Biointeractions and Plant Health, Wageningen University & 
Research, Droevendaalsesteeg 4, 6708 PB Wageningen, Netherlands; (L.Y.) The Ottawa 
Laboratory (Carling), Canadian Food Inspection Agency, 960 Carling Avenue, Ottawa, ON 
K1A 0C6; (X.L., J.C.) The Charlottetown Laboratory, Canadian Food Inspection Agency, 93 
Mt Edward Rd, Charlottetown, PE C1A 5T1; (L.E.J., M.Z.) St. John's Research and 



 

Development Centre, Agriculture & Agri-Food Canada 308 Brookfield Road, St. John’s, NL 
A1E 6J5  

 

Abstract 

Synchytrium endobioticum, the biotrophic pathogen responsible for potato wart 
disease, remains extremely challenging to manage due to its long-term persistence in soil and 
quarantine status in Canada and many other countries. While biological control agents (BCAs) 
represent a promising sustainable strategy, their rational development is limited by the lack of 
understanding of the potato wart-associated microbiome. Without this ecological context, key 
mechanisms such as niche preemption, priority effects, and microbial interactions cannot be 
effectively leveraged to identify or design robust BCAs. We present the first comprehensive 
ecological mapping of the potato wart–associated bacterial communities using full-length 16S 
rRNA sequencing of Netherlands eDNA samples generated with Oxford Nanopore Technologies. 
Samples were collected across a gradient of disease pressure, including bioassay-grown warts, 
field-collected wart tissues, diseased tare soils, and long-term descheduled (wart-free) soils. 
Wart tissues and disease tare soils were enriched in bacteria associated with diverse carbon 
utilization and chitin turnover, while descheduled soils exhibited taxa with broad-spectrum 
biocontrol potential, and those associated with nutrient acquisition and environmental sensing, 
suggesting enhanced ecological fitness and niche occupation capacity. These findings establish 
a functional and ecological baseline for testing microbiome shifts in Canadian potato wart 
pathobiomes under targeted chitin-amended pot experiments. Preliminary results indicate that 
chitin amendment induces consistent, directional shifts in community structure and promotes 
degradation-related pathways, aligned with patterns observed in the Netherlands reference 
system. Ongoing shotgun metagenomics and targeted qPCR analyses will validate these 
functional shifts at the gene level.   

 
32. [CS3-2] Deciphering the role of Plasmodiophora brassicae effectors in modulating the 

canola (Brassica napus) microbiome during infection. A.E. Lang, E.R.M. Storfie, S.F. 
Hwang, and S.E. Strelkov, Department of Agricultural, Food, and Nutritional Science, 
University of Alberta. 116 St & 85 Ave NW, Edmonton, AB, Canada, T6G 2P533. 

 

Abstract 

Clubroot, caused by Plasmodiophora brassicae, is a major soilborne disease of canola (Brassica 
napus). Recent studies have highlighted the importance of soil, rhizosphere, and endosphere 
microbial communities during infection; however, the role of pathogen-derived antimicrobial 
effectors in shaping these communities remains unclear.  This study investigates whether P. 
brassicae modulates associated microbiomes through the secretion of antimicrobial effectors 
during host colonization. Effector candidates identified from multiple ‘omics’ datasets were 
compared against known antimicrobial proteins from eight databases using BLAST+. Thirty-



 

three candidates were selected for transcript analysis based on sequence similarity, reported 
antimicrobial activity, and prior evidence of differential expression during infection. An organic 
Black Chernozemic soil mixed with potting medium was inoculated with pathotype 3A, followed 
by seeding of B. napus lines TS_247 (clubroot-susceptible) and TS_271 (clubroot-resistant). 
Roots and rhizosphere samples were collected at key infection stages, including spore 
germination, primary and secondary infection, and gall formation, as confirmed by histological 
analysis. Transcript abundance of candidate effectors is being assessed using NanoString 
technology. In parallel, a yeast signal sequence trap assay is being used to validate secretion, 
with 4 of 15 candidates confirmed to date. Future work will focus on the functional 
characterization of differentially expressed effectors. Recombinant proteins will be evaluated 
for antimicrobial activity against microbes associated with the canola microbiome. This work 
will provide insight into how P. brassicae interacts with microbial communities and may inform 
resistance breeding and biological control strategies. 

 
33. [CS2-4], Presence and quantity of Spongospora subterranea f. sp. subterranea in 

rotational cropping systems of southern Alberta, Canada. Upekkha Abhayarathne, 
Muhammad Subhan Shafique, Beanka Jubane, Evan Anvik, Dmytro Yevtushenko and 
Michele Konschuh, Department of Biological Sciences, University of Lethbridge, 4401 
University Drive W, Lethbridge, Alberta, T1K 3M4, Canada 

 

Abstract 

In southern Alberta, potatoes are considered high-value crops that contribute substantially 
to value-added processing. Spongospora subterranea fsp. subterranea (Sss) is a 
Plasmodiophorid that causes powdery scab lesions on potato tubers and galls on potato 
roots. Sss is also the only known vector of Potato Mop-Top Virus (PMTV), which reduces the 
quality of processed potato products. Sss produces long-lasting resting spores (cystosori) 
that can persist in the soil for many years, making disease management challenging. To 
mitigate disease pressure, producers rotate to other crops for three to six years among 
potato crops. While several crops have been reported as alternate hosts of Sss globally, the 
role of rotational crops in southern Alberta has not been explored. In this study, we 
assessed the host status of rotational crops and weeds in fields with a history of powdery 
scab. Six fields were followed from 2023 to 2025. Root samples from beans, faba beans, 
canola, winter wheat, spring wheat, and weeds were analyzed using conventional 
Polymerase Chain Reaction (PCR) to detect Sss. Root staining and microscopy were used to 
verify infection. To date,  Sss was detected in all rotational crops and many weeds tested. 
Additionally, soil inoculum levels of Sss were evaluated using quantitative Polymerase Chain 
Reaction (qPCR) before and after each cropping season. The results explore the potential 
role of rotational crops and weeds in the persistence of Sss in potato production systems. 
Understanding these host-pathogen interactions is important for developing more effective 
crop rotation strategies to manage powdery scab in southern Alberta. 



 

 
34. [CS3-4] The role of ubiquitin ligases in drought recovery induced resistance. R. 

Vairavan and S.L. Stone. Department of Biology, Dalhousie University, 6287 Alumni 
Crescent, Halifax, NS B3H4R2, Canada,  

 

Abstract 

Drought recovery induced resistance (DRIR) is a phenomenon in which plants show enhanced 
defense against pathogen following exposure to drought and rewatering (recovery). The model 
organism, Arabidopsis thaliana, displays reduced susceptibility to Pseudomonas syringae pv. 
tomato (Pst) DC3000, following exposure to moderate-severe drought and rewatering. DRIR is 
marked by reduced bacterial load and significant increase in expression of defense genes, 
pathogenesis-related 1 (PR1), PR2 and PR5, compared to infected well-watered (control) plants. 
My research investigates the molecular basis for DRIR, focusing on ubiquitin ligases (E3) within 
the Ubiquitin Proteasome System that regulate protein turnover and stress responses.  

Of interest are E3s, XBAT35, MIEL1 and RDUF1, which regulate responses to abiotic and biotic 
stresses. XBAT35, for example promotes plant’s defense but inhibits salt and drought tolerance. 
Another role unknown E3, AT1G03365 was chosen due to its differential gene expression under 
stress. Compared to wild type (WT), XBAT35 (xbat35-1) and MIEL1 (miel1-2) loss-of-function 
mutant plants did not display DRIR. In contrast, rduf1-1 and at1g03365-1 maintained DRIR. The 
ability of rduf1-1, at1g03365-1 and WT plants to accomplish DRIR correlated with suppression 
in transcription of abscisic acid (ABA) biosynthesis gene, NCED3, during recovery period. Lower 
NCED3 transcript is also observed for up to 3 days post-infection during DRIR. The reduction in 
NCED3 transcript levels during recovery is not observed in xbat35-1 and miel1-2. Also, 
expression of the NCED3 was higher in the infected drought-treated plants, compared to 
control. Results suggest that decrease in stress-hormone ABA levels during rewatering underlies 
enhanced pathogen defense in DRIR. 

 
35. [CS3-5] Microbiome responses to clubroot (Plasmodiophora brassicae) in canola fields 

of northern Ontario. M. Campbell, B.D. Gossen, and M.R. McDonald. University of 
Guelph, Department of Plant Agriculture, 50 Stone Road E, Guelph, ON, N1G 2W1, 
Canada; and (B.G.) Agriculture and Agri-Food Canada, Saskatoon Research & 
Development Centre, 107 Science Pl, Saskatoon, SK, S7N 5E2, Canada. 

 

Abstract 

Clubroot of canola, caused by Plasmodiophora brassicae, is a major constraint to canola 
production in Canada. The canola rhizosphere hosts diverse bacterial and fungal communities 
that may influence plant health and suppress soil-borne pathogens. Microbial communities in 
commercial fields were compared between rhizospheres of symptomatic and asymptomatic 
plants, and bulk soil from the same locations. Samples were collected from 15 fields in the 



 

Temiskaming Shores district of northern Ontario following swathing in September 2024 and 
2025. Metabarcoding targeting 16S rRNA genes (bacteria and archaea) and ITS regions (fungi) 
enabled taxonomic identification to the genus level. Differences in log-transformed (log10) 
genus-level relative abundance among sample types were assessed using pairwise comparisons 
with Sidak-adjusted p-values (α = 0.05). Compared with rhizosphere samples, bulk soil exhibited 
lower relative abundances of plant growth–promoting genera, including Pseudomonas, 
Pedobacter, and members of the Rhizobium complex. Symptomatic rhizospheres showed 
reduced abundance of genera associated with nutrient cycling, growth promotion, and plant 
protection, including Gaiella, Sphingomonas, and Mortierella, and were enriched in 
opportunistic and potentially pathogenic genera such as Klebsiella, Pectobacterium, and 
Plectosphaerella. Alpha diversity metrics were compared using Kruskal–Wallis tests followed by 
Dunn’s post hoc comparisons with testing correction (α = 0.05). Bulk soil exhibited the lowest 
bacterial diversity, with no significant differences between symptomatic and asymptomatic 
rhizospheres. Beta diversity (Bray–Curtis) did not differ among sample types. These findings 
establish baseline associations between microbial communities and clubroot in canola. Future 
work will explore other driving factors (soil chemical and physical properties) affecting these 
communities. 

 
36. [CS3-6] Evaluation of remediation strategies for Phytophthora abietivora in infested 

Christmas tree plantations. A.C. Landry., K. Bouarab., P. Tanguay, Université de 
Sherbrooke, Sherbrooke, QC J1K 2R1; and (A.C.L., P.T.) Natural Resources Canada, 
Canadian Forest Service, Laurentian Forestry Centre, 1055 Rue du Peps, Québec, QC G1V 
4C. 

 

Abstract 

The province of Québec is a leading producer of Christmas trees, with about 19, 000 acres of 
cultivated area generating just under CAD $105 million in agricultural receipts in 2025. Over the 
last decade, growers observed an increase of Phytophthora root rot (PRR) mortality in their 
plantations. In Quebec, Phytophthora abietivora (Li, Schultes, LaMondia & Cowles), an 
oomycete described for the first time in 2019, was identified as the principal causal agent.  
Oomycetes are known to produce resistant cells, such as chlamydospores and oospores, which 
can persist for years in soil in unfavorable conditions. This complicates disease management for 
growers as new trees planted in previously contaminated fields might get infected. As a result, 
growers must choose between the risk of continuing to grow firs, or leaving the land fallow, 
both options resulting in potential financial losses. Remediation of P. abietivora infested land 
looks like a promising action that would allow growers to use previously developed fields while 
decreasing the potential losses caused by PRR. This study aims to identify effective, field-
applicable remediation strategies to reduce P. abietivora inoculum and improve disease 
management in Christmas tree plantations. Here, three strategies will be evaluated under field 
conditions: calcium amendments, thermal treatment, and biofumigation. A randomized split-
plot design will be implemented across 72 field plots to assess their effects on P. abietivora 



 

viability and disease development under field conditions. Complementary in vitro tests will be 
done testing the same three suppression methods to further optimize field conditions. 

 
37. [CS3-7] Sensitivity of Pyrenophora tritici-repentis isolates from Canada to 

propiconazole and pyraclostrobin fungicides.  S. WONG, M, LARIBI AND S.E. STRELKOV, 
Department of Agricultural, Food and Nutritional Science, University of Alberta, 
Edmonton, AB T6G 2P5, Canada 

 

Abstract 

Pyrenophora tritici-repentis (Ptr) is the causal agent of tan spot, a foliar disease of wheat that 
can cause significant yield losses under conducive conditions. Symptoms include necrotic 
and/or chlorotic lesions induced by necrotrophic effectors ToxA, ToxB, and ToxC. Although 
fungicides are an effective management strategy, repeated use can lead to reduced sensitivity 
in pathogen populations. This study evaluated the sensitivity of Ptr isolates recently collected 
from the Canadian Prairies relative to older isolates to two commonly used active ingredients, 
propiconazole and pyraclostrobin. A total of 88 isolates from Alberta (n = 41) and Saskatchewan 
(n = 47), collected in 2023–24, were tested. Isolates were cultured on water agar amended with 
a range of fungicide concentrations (propiconazole: 0.05–0.4 μg mL-1; pyraclostrobin: 0.001–
1.0 μg mL-1) and incubated at 20°C for five days. Mycelial growth was measured to determine 
the concentration required to inhibit 50% of growth (EC₅₀). More than 50% of Alberta isolates 
exhibited higher EC50 values for propiconazole compared with older isolates. In Saskatchewan, 
EC50 values for both fungicides were higher in recent isolates. These results indicate reduced 
sensitivity to propiconazole and pyraclostrobin in recent Ptr populations. Monitoring fungicide 
sensitivity is essential for detecting shifts in efficacy and informing sustainable disease 
management strategies.  

 
38. [CS3-8] Implications of Climate Change-Induced Temperature Variation on 

Phytophthora infestans. Kappeeran Venkatesan, Balakrishnan Prithiviraj, Khalil Al-
Mughrabi, Rick Peters, and Rishi Burlakoti,  Dalhousie University, Truro, NS, Canada 

 

Abstract 

Increasing atmospheric temperatures have been shown to alter the disease dynamics of the 
plant pathogens, including Phytophthora infestans. This poses a significant threat to global food 
security by impacting staple food crops such as potatoes. However, the effects of temperature 
variation on the virulence of the late blight pathogen P. infestans is not fully understood. This 
study aimed to investigate the influence of temperature variation on the virulence of P. 
infestans. Three isolates (US-23, US-8, and US-17) were inoculated onto pea agar and potato 
tuber slices and incubated at 10, 15, 18, 20, and 25 ⁰C. Radial growth rate and lesion size were 
recorded from 2 to 10 days post-inoculation. Pathogen aggressiveness was analyzed using the 



 

area under disease progress curve (AUDPC), while the activity of cell-wall degrading enzymes 
was analyzed using the Dinitro salicylic acid method (DNS). Pathogen aggressiveness and 
enzymatic activity varied significantly with the temperature and isolate. Aggressiveness 
increased from 10 ⁰C, peaked at optimum temperature 18-20 ⁰C, and declined at higher 
temperatures across all isolates. The isolate US-23 exhibited the highest aggressiveness, 
followed by US-8 and US-17. Temperature also significantly influenced the sporangial 
production but had no significant effect on either direct or indirect sporangial germination. The 
activity of key cell wall–degrading enzymes (e.g., cellulase, polygalacturonase, and 
pectinmethylesterase) decreased with increasing temperature during the early incubation 
period. These findings demonstrate that P. infestans virulence is temperature- and isolate-
dependent, highlighting the importance of environment variability in developing climate-
resilient disease management strategies. 

 
39. [CS3-9] Characterization of four fungal pathogens associated with foliar diseases of 

black huckleberry and evaluation of the pathogenic potential of these fungal species 
on highbush blueberry. 1,2Bipin Karki, 1Rishi R. Burlakoti, 1Amy Novinscak, and 2Simone 
D. Castellarin 1Agassiz Research and Development Center, Agriculture and Agri-Food 
Canada; 2Faculty of Land and Food Systems, University of British Columbia 

Abstract  

Black huckleberry (Vaccinium membranaceum) is a wild berry species in the Pacific Northwest. 
Compared to cultivated Vaccinium spp., foliar fungal pathogens affecting black huckleberry 
remain poorly documented. We monitored black huckleberry patches between 2020 and 2023 
from three locations of the British Columbia interior. Leaf samples with visible leaf spots and 
blight were collected, and fungal pathogens were isolated from these symptomatic plant 
tissues. Using colony and spore morphology and molecular characterization (multilocus 
sequencing of housekeeping genes and Internal Transcribed Spacer (ITS), region), four fungal 
species, Truncatella angustata, Botrytis californica, Phacidium sp., and Phoma herbarum were 
identified from the symptomatic plants. The abilities of these four fungal species to cause 
disease on huckleberry and highbush blueberry were examined by inoculating fungal isolates on 
leaves and stems of both host plants. Isolates of T. angustata, B. californica, and P. herbarum 
induced symptomatic lesions on both leaves and stems, while Phacidium sp. induced symptoms 
only on leaves of both hosts. To our knowledge, this is the first report of T. angustata, B. 
californica, Phacidium sp., and P. herbarum as fungal pathogens causing foliar leaf spot of  black 
huckleberry and demonstrates their potential to infect highbush blueberry.  
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Research and Development Centre, Agriculture and Agri-Food Canada, Morden, MB R6M 
1Y5, Canada; R. K. T. E. W., and D. P. O. Ottawa Research and Development Centre, 
Agriculture and Agri-Food Canada, Ottawa, ON K1A 0C6, Canada; T. K. T. Lacombe 
Research and Development Centre, AAFC, Lacombe, AB, Canada 

 

Abstract 

Fusarium head blight (FHB) is a major disease of small cereal crops that reduces yield and grain 
quality while contaminating grain with mycotoxins. From 2020 to 2025, surveys were 
conducted across more than 250 commercial barley fields in the Canadian Prairies to 
characterize the Fusarium pathogen complex and associated mycotoxin contamination. 
Fusarium poae and F. graminearum were the predominant species, with additional 
contributions from F. sporotrichioides, F. avenaceum, and F. culmorum. Deoxynivalenol (DON) 
and nivalenol (NIV) were the most frequently detected mycotoxins. Multivariate analyses 
showed strong associations between F. graminearum and DON, F. poae and NIV, and F. 
sporotrichioides with T-2/HT-2 toxins. The widespread occurrence of F. poae and its consistent 
link to NIV highlight its emerging importance in Prairie cereal production. To investigate this 
species further, a national collection of F. poae isolates was analyzed using restriction site–
associated DNA sequencing (RADseq). A total of 1,059 high-quality single nucleotide 
polymorphisms were identified. Population analyses revealed two major genetic groups, with 
one group further subdivided into two distinct lineages. Most genetic variation occurred within 
genetic groups, while only a small but significant proportion was explained by geographic 
region. All groups exhibited significant multilocus linkage disequilibrium, consistent with clonal 
reproduction. These results reveal substantial genomic diversity in F. poae and identify a 
distinct lineage that may have implications for pathogenicity and mycotoxin risk in Canadian 
cereal systems. 
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STEFANOVA, J. RANCHES, A.H. BANSKOTA, J.P.M. HUI, I.W. BURTON, S. DHAUBHADEL, S. 
CHATTERTON, R.K. GOYAL, AND J. ZHANG. Aquatic and Crop Resource Development 
Research Centre, National Research Council of Canada, 1411 Oxford Street, Halifax, NS, 
B3H 3Z1, Canada; (J.R, R.K.G) Lacombe Research and Development Centre, Agriculture 
and Agri-Food Canada, 6000 C and E Trail, Lacombe, AB, T4L 1W1, Canada, (S.D) London 
Research and Development Centre, Agriculture and Agri-Food Canada, 1391 Sandford 
Street, London, ON, N5V 4T3, Canada; and (S.C) Lethbridge Research and Development 
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Abstract 



 

Aphanomyces euteiches (Ae) is responsible for the plant disease commonly known as 
Aphanomyces root rot, which poses a significant threat to peas and other legume crops. The 
pathogen remains dormant in the soil and becomes activated upon recognizing chemical signals 
present in the root exudate of host plants. Based on an untargeted metabolomics and targeted 
quantification of saponins in root exudates of partially susceptible and resistant pea varieties, 
we previously reported that saponins may contribute to partial resistance against Ae. To further 
investigate the signaling molecules involved in pea-Ae interaction, we examined the metabolite 
features present in significantly higher abundance in the susceptible variety CDC Meadow, as its 
root exudate results in prolific germination of Ae oospores. Aqueous MeOH extract of CDC 
Meadow root was fractionated and purified using column chromatography and semi-
preparative HPLC, leading to the isolation of 5 compounds. These were identified based on 
HRMS and NMR data as b-sitosterol (1), stigmasterol (2), kaempferol-3-sophoroside (3), 
licoagroside A (4), and an unknown flavonoid (5) whose structure has yet to be fully elucidated. 
The presence of licoagroside A, an isoflavone, in pea roots is reported here for the first time. 
Compounds 3-5 were then tested in Ae oospore germination assay and the results showed that 
licoagroside A (4) induced Ae oospore germination. Isolation of other differentially abundant 
metabolites in the susceptible and partially resistant pea cultivars as well as structural 
characterization of the unknown flavonoid, is currently underway.              

 
 

42. [CS5-4] Whole-genome retention in Plasmodiophora brassicae represents a new 
mechanism contributing to the maintenance of genetic diversity: Beta retention. A. 
SEDAGHATKISH, B. D. GOSSEN, AND M. R. MCDONALD. Department of Plant Agriculture, 
University of Guelph, 50 Stone Rd E, Guelph, ON, N1G 2W1, Canada; and (B.D.G) 
Saskatoon Research and Development Centre, Agriculture and Agri-Food Canada, 107 
Science Place, Saskatoon, SK, S7N 0X2, Canada 

Abstract 

Clubroot, caused by the soilborne chromist, Plasmodiophora brassicae, is an important disease 
of canola. Recent genomic and single-cell studies showed that the population of P. brassicae 
within a single infected root can include many distinct genotypes, resulting from infection and 
colonization by multiple genotypes of primary zoospores. Therefore, whole genomes are 
retained in the pathogen population. Previous studies indicated that infection by a virulent 
pathotype of P. brassicae suppressed the defence response of a susceptible host. This creates 
an opportunity for avirulent pathotypes, which would not normally be able to infect that host 
line, to infect and reproduce. As a result, multiple genotypes can multiply within a single plant 
and maintain the genetic and pathogenic variability of the pathogen population. Retention of a 
range of genomes in the population of P. brassicae helps explain the rapid selection of new 
pathotypes in response to deployment of resistance genes in canola in Canada. We propose 
that whole-genome retention may represent a biological mechanism contributing to the 
maintenance of diversity, termed beta retention. In beta retention, one genotype (alpha) 
changes the susceptibility of the host such that other genotypes (beta) are able to infect and 
reproduce. Under different conditions, these roles may shift, with alpha becoming beta and 



 

vice versa. This concept might also extend to complexes of closely related pathogens, such as 
Pythium/Globisporium spp. or among anastomosis groups in Rhizoctonia solani, where co-
occurring genotypes could similarly facilitate whole-genome retention and maintain 
population-level adaptability within the species complex. 

 
 

43. [CS5-5] Survey of Alternaria species and evaluation of fungicide efficacy in Ontario 
brassica vegetables. K. GOLDENHAR, J. MOSIONDZ and T. CRANMER. Ontario Ministry of 
Agriculture, Food and Agribusiness, 1 Stone Rd W, Guelph, Ontario, N1G 4Y2, Canada 
 

Abstract 

Alternaria brassicae and A. brassicicola are known to cause leaf spot and head rot of brassica 
vegetables. Recent studies in northeastern United States have also shown A. alternata to be 
pathogenic to broccoli. The goal of the study was to determine the predominate species that 
cause disease in Ontario and their resistance to group 11 (or QoI) fungicides. To test for QoI 
resistance, the G143A mutation was screened as this mutation has been identified in Alternaria 
species to confer QoI resistance. In 14 brassica vegetable fields surveyed in 2022 and 2023, A. 
brassicicola was the predominant species; this species did not contain the G143A mutation. 
Other species within the A. alternata species complex were identified in all fields and most of 
these isolates contained the G143A mutation. Alternaria brassicae was identified in only two 
samples and did not contain the G143A mutation. This survey provides Ontario growers and 
industry with information on the predominant Alternaria species in brassica vegetables and 
potential fungicide resistance. To further determine field-level efficacy to QoI fungicides and 
evaluate new modes of action, a fungicide efficacy trial was placed at the University of Guelph 
Ontario Crops Research Centre – Bradford in 2024. Broccoli, cv. Eastern Crown, was grown and 
inoculated after the first fungicide application with A. brassicicola. All fungicide treatments 
reduced the number of lesions on leaves and improved the marketability of the heads 
compared to the untreated control, suggesting that fungicide resistance is not yet affecting 
disease control.  
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Abstract 

Fusarium head blight (FHB), caused by Fusarium graminearum Schwabe, is a devastating 
disease of barley, (Hordeum vulgare L.) primarily due to associated mycotoxins such as 
deoxynivalenol (DON). Development of FHB-resistant cultivars with low DON content has 
been a long-term goal for Canadian barley breeders. Most resistance sources identified to 
date display poor agronomics, where breeding has had limited success. An improved 
germplasm line, GB132013 was identified in an FHB nursery at Brandon, MB. Further testing 
in replicated, head-to-head trials of diverse resistance sources, demonstrated this line 
matched low DON levels found in the most resistant germplasm. Progenies from a cross 
between GB132013 and two-row malting cultivar AAC Synergy, were advanced within a 
single seed decent (SSD) scheme. A total of 234 lines were tested in FHB nurseries at 
Brandon, MB, Morden, MB, and Ottawa, ON, over two years. Plots were rated for FHB score 
and were tested for DON content using enzyme-linked immunosorbent assay (ELISA). All 
lines and parents were genotyped with an Illumina 50k single-nucleotide polymorphism 
(SNP) iSelect custom chip. A linkage map was constructed and quantitative trait locus (QTL) 
mapping was conducted. As a result, significant QTLs were detected on chromosomes 6H 
and 7H for FHB and 3H, 5H, 6H for DON content. Such SNP markers may be useful for 
marker-assisted selection to improve FHB resistance in barley. 
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Abstract 

To better understand the incidence and distribution of fungal pathogens in potato fields and 
storages across Manitoba, a three-year survey was conducted from 2023 to 2025. Symptomatic 
leaves, stems, and tubers were collected at early, mid, and late stages of the growing season, 
and fungal isolates were obtained. Species identity was initially determined using ITS 
sequencing, with additional analyses conducted to detect potentially unreported pathogens in 
the region. A diverse range of potato-associated fungi was recovered, including Alternaria 
alternata, A. solani, Colletotrichum coccodes, Botrytis cinerea, Fusarium oxysporum, and 
Verticillium dahliae. Among these, Alternaria and Colletotrichum were consistently the most 
prevalent across all years. Because ITS sequencing alone was insufficient for reliable species 
resolution in some cases, multilocus phylogenetic analyses were performed using additional 
gene regions. This approach improved taxonomic resolution, clarified ambiguous 



 

identifications, and confirmed the presence of A. alternata, A. solani, and A. infectoriae, with 
notable intraspecific variation observed within A. alternata. C. coccodes remained the dominant 
species in samples with black dot symptoms. Notably, Colletotrichum nigrum was detected in 
potato tubers for the first time in Canada. While core pathogen groups remained relatively 
stable over the study period, less common species exhibited year-to-year variation. Tissue-
specific patterns revealed that stems consistently harbored higher pathogen loads than leaves 
and tubers. Spatial analysis indicated heterogeneous distribution across Manitoba, with 
persistent hotspots and sporadic emergence in previously low-risk areas. Overall, these findings 
highlight the dynamic nature of fungal pathogen populations and the importance of multilocus 
approaches for accurate identification and surveillance. 

 
46. [CS6-6] An emerging root rot pathogen of legume crops: Calonectria canadiana  C.L. 

Armstrong-Cho and S. Banniza, Crop Development Centre, University of Saskatchewan, 
Saskatoon, SK S7N 5A8, Canada Abstract 

 

Abstract 

Calonectria canadiana causes root rot, damping off and seedling blight of spruce and pine in 
Canada, and causes root rot of sugar beet and foliar disease of strawberry, coral bells, tree 
peony, peach and gomchwi in Asia. This species has never been reported on leguminous crops, 
but a closely related species, Calonectria ilicicola, causes red crown rot of soybean and 
Cylindrocladium black rot of peanut in the USA. Another species, C. brassicae has been reported 
to infect pea, soybean, peanut and cowpea in Brazil. Calonectria sp. was first detected in 
chickpea root and crown tissues collected in Saskatchewan in 2021 as part of a general 
pathogen macroarray conducted by a commercial lab. Four isolates of Calonectria canadiana 
obtained from Saskatchewan chickpea roots in 2024, and from chickpea and faba bean roots in 
2025, were identified by sequencing ITS, TEF1 and TUB2 loci. Plant inoculations were completed 
under controlled conditions for these four isolates using one cultivar each of pea, lentil, 
chickpea, soybean and faba bean to fulfill Koch’s postulates. Calonectria canadiana caused 
severe disease on the hypocotyl of pea, lentil and chickpea, with symptoms extending into the 
taproot of chickpea. Seedling mortality was observed for lentil and chickpea. Disease severity 
was low to moderate on the selected soybean and faba bean cultivars. Currently, the impact of 
Calonectria canadiana on leguminous crops in Western Canada is unknown, but based on its 
potential for severe infection under controlled conditions, monitoring for Calonectria in legume 
root samples is warranted among researchers and testing laboratories. 

 
47. [CS5-1] Pathogenicity and Virulence Variation of Diaporthe sojae Causing Soybean 

Root Rot in Manitoba, Canada. Yong Min Kim1, Owen Wally2, Alain Ngantcha3, Nina 
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Lethbridge Research and Development Center, Lethbridge, Alberta,    Canada  
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Abstract 

Diaporthe sojae is an established causal agent of pod and stem blight and seed decay of 
soybean (Glycine max), but its role in soybean root rot has not been clearly defined. During 
a 2024 field survey in Manitoba, Canada, D. sojae was consistently recovered from 
symptomatic soybean roots showing cortical decay and vascular discoloration. Twenty-
three representative isolates were characterized using morphological features and 
multilocus phylogenetic analysis based on the internal transcribed spacer (ITS) region and 
translation elongation factor 1-alpha (EF1-α) sequences. Phylogenetic analysis showed that 
the ITS region clearly separated D. sojae from the closely related D. longicolla, whereas EF1-
α alone provided limited resolution for reliable species discrimination. Pathogenicity was 
evaluated for 19 isolates on soybean cv. Sperling under greenhouse conditions using 
colonized wheat-kernel inoculum. All tested isolates caused root rot symptoms, fulfilling 
pathogenicity evidence for D. sojae as a soybean root pathogen. Disease severity varied 
substantially among isolates, with Disease Severity Index values ranging from 68.8% to 
100%. Two virulence phenotypes were observed: highly aggressive isolates caused severe 
damping-off and complete seedling mortality, whereas moderately aggressive isolates 
caused root necrosis, vascular discoloration, and plant stunting without rapid seedling 
death. These findings confirm D. sojae as a causal agent of soybean root rot in Manitoba 
and, to our knowledge, represent the first confirmed report of D. sojae causing soybean 
root rot in Canada. The results highlight the need to include D. sojae in soybean root rot 
diagnostics, disease surveys, and future management strategies. 

 

48. [S3-1] Plant defense under water: apoplast hydration in plant-microbe interactions 

Peter Moffett. Centre SÈVE, Département de Biologie, Université de Sherbrooke, Sherbrooke, 
Québec, Canada 

Abstract 

Background: Many plant pathogens colonize the extracellular space of plant tissues, known as 
the apoplast. This environment is typically unfavorable for microbial growth due to limited 
water and nutrient availability. Despite these constraints, successful pathogens manipulate the 
apoplastic environment to support infection. Using the Arabidopsis thaliana–Pseudomonas 
syringae pathosystem, we have investigated how pathogen effectors reshape host physiology 
to create a permissive extracellular niche. 

Results: Pathogen effectors promote the formation of an effector-driven extracellular niche 
(EDEN) by enriching the apoplast in water and nutrients. We show that that this involves 



 

activation of host abscisic acid signaling, which induces stomatal closure and leads to water 
accumulation in the apoplast, visible as water-soaked lesions. In opposition to this virulence 
strategy, plants mount defense responses, including the production of salicylic acid, which act 
to maintain stomatal opening, thereby depriving the bacteria of water. At the same time, 
apoplastic water exerts complex effects on plant immunity. Consistent with the observation 
that water-soaking is induced by many plant pathogens, extracellular water appears to induce 
defense signaling, similar to damage-associated molecular patterns. However, if water soaking 
is established rapidly, a hydrated apoplast results in strong pathogen growth. 

Conclusion: Our findings highlight the dynamic interplay between plant immune responses and 
pathogen strategies to manipulate the apoplastic microenvironment. Pathogen-induced 
changes in water availability not only facilitate microbial growth but also modulate host 
defense signaling, underscoring the complex effects that pathogen-induced microenvironments 
can have on their host immune responses and vice versa. 
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major global pathogen 
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Abstract 

Wheat production in Australia is challenged by rust diseases with stripe rust caused by Puccinia 
striiformis pv tritici (Pst) causing the greatest losses. The fungus entered Australia in 1982 
mutating rapidly to overcome crop resistance, and has since been replaced several times by 
more virulent races. We have a long-standing program to sequence and assemble the complex 
dikaryotic (two haploid nuclei) genome of Pst which has now been accomplished by long-read 
and chromosome conformation capture sequencing. Pst has 18 chromosomes in each nucleus 
with very high levels of synteny between karyotypes. We find that Pst has A and B genomes 
packaged into separate nuclei and identify AA, AB and BB forms. Recent significant 
epidemiological events are associated with novel A-B combinations probably resulting from 
somatic hybridisation events. The inter-haplotype diversity between the two nuclear genomes 
is shaped by large-scale structural variations linked to transposable elements. We are 
additionally assembling mitochondrial genomes to gain further insight into Pst to gain a greater 
understanding of cytoplasmic mixing during somatic and sexual hybridisation events, and have 
identified the first Pst avirulence gene, Avr7. Overall, we have generated considerable insights 
into Pst genomics that help to explain its rapid virulence evolution on wheat. 

 



 

50. [CS4-4] Evaluating Reduced Nitrogen Inputs on Yield and Root Rot Severity in Dry Bean 
Cultivars.  R.K. Bamrah1,2, M. Eskandari1, J. Larsen2, M.Y. Najafabadi1 and O.S. Wally2 
,1Department of Plant Agriculture, OAC, University of Guelph, 50 Stone Rd E, Guelph, ON 
N1G 2W1, Canada, 2Harrow Research and Development Centre, Agriculture and Agri-
Food Canada, 2585 County Road 20, Harrow, ON N0R 1G0, Canada 

Abstract 

Common dry bean (Phaseolus vulgaris L.) is one of the most important leguminous crop used 
for direct human consumption worldwide. Dry bean yield is significantly impacted by a root rot 
pathogens and soybean cyst nematode (SCN) with high prevalence of both the pathogens 
documented across Ontario dry bean fields. Current Ontario recommendations for dry bean 
nitrogen management advise increasing nitrogen rates in fields with root rot disease pressure, 
with the recommended rates of up to 100 kg ha⁻¹. It remains unclear whether nitrogen 
application at these rates genuinely improves yield through enhanced crop nutrition, or it 
functions indirectly by compensating for and therefore concealing the yield losses attributable 
to root rot damage. This study was designed to address these questions by investigating the 
yield, root rot, SCN density, biomass, and nodulation response of five dry bean cultivars and a 
non-nodulating check variety to three nitrogen application rates: a standard rate of 45 kg ha⁻¹, a 
reduced rate of 15 kg ha⁻¹, and a nil nitrogen across two fields with differing disease 
environments. The preliminary results indicate that reduced N rate captures the achievable 
yield benefit, with no advantage seen at the standard rate. Secondly, the prevailing 
recommendation to increase nitrogen under root rot pressure is not supported and may be 
counterproductive. The highest nitrogen rate increased root rot severity across all 
environments, concluding that the producers and agronomists should treat high-nitrogen 
application under root rot conditions with caution until further evidence clarifies the conditions 
under which, if any, elevated nitrogen inputs can be beneficial. 

 
 

51.  [CS4-5] Characterization of virulence factors in Golovinomyces ambrosiae, the causal 
agent of powdery mildew in cannabis. M. BRETON-SÉGUIN, AND D.L. JOLY. Université 
de Moncton, 18 avenue Antonine-Maillet, Moncton, NB E1A 3E9, Canada.   

Abstract 

The use of cannabis dates back thousands of years. Native to Central Asia, this member of the 
Cannabaceae family is now cultivated worldwide for its medicinal and industrial applications. 
Like all plants, however, cannabis is susceptible to a range of pathogens, including various 
bacteria and fungi. One of the most significant threats to cannabis production is powdery 
mildew, caused by the biotrophic fungus Golovinomyces ambrosiae. This pathogen secretes 
virulence factors, known as effectors, which are small proteins that manipulate the plant 
immune system, enabling the fungus to evade host defenses and establish infection. 

The main objective of this study is to identify and characterize these virulence factors, with a 
particular focus on the role of effectors in plant-pathogen interactions. In the first part of the 



 

project, effector candidates were identified from existing genomic and/or transcriptomic data. 
Predicted genes and open reading frames derived from transcripts were screened for the 
presence of an N-terminal signal peptide, followed by the absence of additional 
transmembrane domains, to identify candidate secreted proteins. Candidate effectors were 
selected based on their lack of homology outside the Erysiphales order, as well as on 
characteristic features such as cysteine richness, the presence of YxC motifs, and similarity to 
previously described powdery mildew effectors. 

Protein structure predictions for 26 candidate effectors were generated using AlphaFold3. From 
these, 13 sequences were selected and individually cloned into GreenGate plant transformation 
vectors containing a fluorescent reporter for the second part of the project. This part aims to 
initiate the functional characterization of these effectors by determining their subcellular 
localization within plant cells. To achieve this, the effectors will be transiently expressed in 
plant cells via agroinfiltration, and their localization will be examined using confocal 
microscopy. 

 
 

52. [CS4-6] Arabidopsis thaliana as a Model Fungal-Pathosystem for Elsinoë brasiliensis. P. 
V. Burns, S. A. Gonsalves, A. T. Alleyne, S. L. StoneDepartment of Biology, Life Science 
Centre, Dalhousie University,6287 Alumni Cres., PO BOX 15000, Halifax, NS, B3H 4R2, 
Canada  

 

 

 

Abstract 

Elsinoë brasiliensis is a fungal pathogen that affects Manihot esculanta (cassava) crops across 
the Caribbean and Latin America. The fungus causes Super-elongation disease in cassava, 
characterized by necrotic lesions and rapid stem growth, substantially reducing crop yield. E. 
brasiliensis produces the growth hormone gibberellic acid (GA), suggested to be responsible for 
rapid elongation symptoms. The pathogen also produces elsinochrome pigments that are 
photosensitized perylenequinone phytotoxins. The purpose of this study was to determine if 
Arabidopsis thaliana (Arabidopsis) can be used as a model pathosystem to research plant 
responses to E. brasiliensis. Arabidopsis seedlings were treated with elsinochrome toxin or 
infected with the fungal pathogen. RNA sequencing (RNA-seq) of toxin-treated Arabidopsis was 
used to observe global gene expression changes. Reverse transcription-polymerase chain 
reaction (RT-PCR) was conducted to examine select immune response genes of interest in both 
the toxin-treated and fungal-infected samples. Consistent across RNA-seq and RT-PCR analyses, 
increased expression of effector-triggered immunity genes was observed, suggesting toxin-
triggered immune response. Additionally, an increase in transcription of phytoalexin-related 
genes was observed, indicating the production of antimicrobial phytoalexins, which may 



 

contribute to defense. Interestingly, expression analysis also revealed a decrease in transcript 
levels of cell wall-related genes, suggesting an inhibition of cell wall biosynthesis and reduction 
in cell wall integrity that may assist fungal infection. Expression analysis of GA signaling 
repressor DELLA genes suggests the fungal-produced hormone may act to disrupt DELLA-
mediated defense signaling. These results will assist efforts to develop protection strategies to 
reduce the impact of E. brasiliensis on cassava crops.  

 

 
53. [CS5-4] Multiple phytotoxins contribute to plant host colonization by the common 

scab pathogen Streptomyces scabiei. C.V. Vincent and D.R.D. Bignell. Department of 
Biology, Memorial University of Newfoundland, St. John’s, NL, A1C 5S7, Canada 

Abstract 

The soil-dwelling bacterium Streptomyces scabiei is globally distributed and is one of the 
primary causative agents of common scab disease of potato and other root crops. The 
phytotoxin thaxtomin A is a cellulose biosynthesis inhibitor and is the principal pathogenicity 
factor produced by S. scabiei. In addition, S. scabiei biosynthesizes the phytotoxin N-
coronafacoyl-L-isoleucine (CFA-Ile), which is predicted to function as a jasmonic acid hormone 
mimic, and it produces the concanamycin phytotoxins, which function as inhibitors of 
eukaryotic vacuolar-type ATPases. Previous studies have shown that thaxtomin A, CFA-Ile and 
concanamycins contribute to disease symptom development by S. scabiei; however, the role of 
these phytotoxins in pathogen invasion and colonization of host tissues has not been 
investigated. To further explore this, radish (Raphanus sativus) seedling roots were infected 
with green fluorescent protein-labeled wild-type and phytotoxin mutant strains of S. scabiei, 
and root tissue colonization was examined using confocal laser scanning microscopy and 
transmission electron microscopy. To quantify the colonization of roots by the different strains, 
bacteria were extracted from the infected roots and were enumerated using plate counts. 
Collectively, our results show that the production of multiple phytotoxins is required for 
efficient plant tissue colonization by S. scabiei, and that thaxtomin A is essential for intracellular 
colonization of plant roots. Overall, this study provides novel insights into the role of thaxtomin 
A and other phytotoxins in mediating S. scabiei-host interactions 

 
54. [CS4-7] Identification of novel powdery mildew resistance genes in cannabis. Y. 

MOUTAHIR, M. BRETON-SÉGUIN, AND D.L. JOLY. Université de Moncton, 18 avenue 
Antonine-Maillet, Moncton, NB E1A 3E9, Canada. 

Abstract 

Cannabis production is increasingly challenged by phytopathogens, among which powdery 
mildew (Golovinomyces ambrosiae) is one of the most severe threats. This disease causes major 
yield losses and compromises product quality. With the global expansion of the legal cannabis 
industry, breeding resistant cultivars has become a priority to ensure stable and sustainable 



 

production. Our screening efforts, conducted under high inoculum pressure, revealed 
substantial variation in resistance among Cannabis sativa cultivars. Some accessions displayed 
complete resistance, others partial resistance, while certain cultivars showed transient 
resistance that was lost during flowering. 

From a genetic perspective, two resistance genes, PM1 and PM2, have already been reported in 
cannabis. However, our results indicate that resistance in several of our cultivars cannot be 
explained solely by these known genes or by the CsMLO1 insertion, previously associated with 
loss of susceptibility. The data indicates that other unidentified resistance loci appear to play a 
critical role, pointing to a more complex resistance architecture than initially anticipated. This 
project aims at characterizing these novel resistance genes, through a combination of 
phenotype-based selection with molecular approaches to unravel the full spectrum of 
resistance mechanisms in cannabis. Ultimately, this knowledge will support the breeding of 
durable, resilient cultivars with effective protection against powdery mildew. 

 
55. [CS4-8] Investigating the relationship between polyamines produced by barley and 

Fusarium graminearum pathogenesis and DON production.  H. SELVARAJAN, J. WEI, 
J.R. TUCKER, A. BADEA, T. BETA, M.G. BAKKER. (H.S., M.G.B.) Department of 
Microbiology, University of Manitoba, 45 Chancellors Circle, Winnipeg, MB R3T 2N2, 
Canada; (J.W., T.B.) Department of Food & Human Nutritional Sciences, University of 
Manitoba, 35 Chancellors Circle, Winnipeg, MB R3T 2N2; (J.T., A.B.) Brandon Research 
and Development Centre, Agriculture and Agri-Food Canada, 2701 Grand Valley Road, 
Brandon, MB R7A 5Y3, Canada 
 

Abstract 

Fusarium graminearum (Schwabe) is a destructive fungal pathogen that causes fusarium head 
blight in various cereal crops, including barley. It causes yield reduction and contaminates 
grains with the specific mycotoxin, deoxynivalenol (DON), which poses serious health risks to 
humans and animals. Among the factors that induce DON production are polyamines (mainly 
putrescine, spermidine, and spermine), present in F. graminearum and barley, and polyamine 
precursors (ornithine). Polyamines involve DNA regulation, growth, development, and stress 
response. The fungal pathogen recognises a host defence response (barley polyamine 
production) and exploits barley polyamines to enhance its DON production. However, little 
information is available regarding polyamine behaviour in planta. Barley polyamines were 
quantified across multiple lines using chromatography, in the presence and absence of FHB, 
while DON accumulation was quantified by ELISA. Barley polyamine content differs with lines, 
ranging from increased, decreased, or unchanged with Fusarium presence. A moderate, 
statistically significant positive correlation (Spearman method) was found between DON 
content and the change in spermidine between healthy vs. infected grain (ρ = 0.404 and P = 
0.0463), likely indicating an active defence response by the plant. In malting conditions, 
exogenous polyamines did not trigger DON production. Further, a knockout ornithine 
decarboxylase (spe1) was generated using CRISPR-Cas9. In vitro analysis shows a growth defect 



 

that was rescued by exogenous putrescine, and in planta, it was able to grow and show signs of 
FHB and DON production. We are currently testing barley polyamine in response to abiotic 
stress (water limitation) and biotic stress (F. graminearum) in planta, grain, and malt. The 
research findings will illuminate the role of polyamines in molecular host-pathogen interactions 
and may suggest strategies to enhance FHB resistance. 

 

 

56. [CS4-9] Verticillium stripe disease in Canola: pathogenicity variations, co-existence 
with Leptosphaeria maculans, and transcriptome profile at adult plant stage. S.O. 
Reis1, N. Archibald1, S. Wilson2, V. Bisht2, Z. Zou 1*1Department of Biology, Wilfrid Laurier 
University, Waterloo, ON, Canada, N2L 3C5 2Primary Agriculture, Manitoba Agriculture, 
Carman, MB, Canada, R0G 0J0 

Abstract 

Canola (Brassica napus) is a cornerstone of the Canadian agricultural economy, yet its 
productivity is significantly constrained by fungal diseases, particularly those caused by 
Verticillium longisporum and Leptosphaeria maculans. Leptosphaeria maculans, the causal 
agent of blackleg disease, operates through gene-for-gene interactions between avirulence 
(Avr) genes and host resistance (Rlm) genes, while V. longisporum causes Verticillium stripe, an 
emerging threat to canola production with no current chemical controls or resistant cultivars. 
Despite their frequent co-occurrence within the same host during the growing season, 
interactions between these pathogens remain poorly understood. This project aims to elucidate 
the relationship between L. maculans and V. longisporum in B. napus. We will assess the 
pathogenic variability of V. longisporum populations across Western Canada and characterize 
genotypic diversity and associated virulence. Concurrently, L. maculans Avr gene profiles 
compatible with co-infection will be identified using molecular diagnostics and cotyledon 
inoculation assays. To further investigate host–pathogen dynamics, dual RNA sequencing will 
be conducted to identify key defence-related genes expressed during V. longisporum infection 
at the adult plant stage. The resulting dataset of differentially expressed genes will provide 
critical genetic resources for improving resistance to Verticillium stripe and will support the 
development of more resilient canola cultivars. Ultimately, this research will generate novel 
insights into pathogen co-infection dynamics and inform integrated disease management and 
breeding strategies for sustainable canola production. 

 

57. [CS6-1] Exploring functional genes for improving canola resistance to fungal 
pathogens.  Z. Zou *, T. Borysenko, S. Samarakone, N. Archibald,  Department of 
Biology, Wilfrid Laurier University, Waterloo, ON, Canada, N2L 3C5  

Abstract 



 

Canola (Brassica napus) is a highly valuable crop with strong global demand. However, as its 
cultivation has expanded, the incidence of pathogen invasions has risen in parallel, posing 
significant threats to yield and production. Major diseases affecting canola include blackleg, 
Sclerotinia stem rot, and Verticillium stripe, all of which have emerged as critical challenges for 
sustainable crop protection. The primary objective of this study is to identify and characterize 
key functional genes that enhance canola resistance to multiple fungal pathogens. Our findings 
demonstrate that the ABA biosynthetic gene BnNCED3 (9-cis-epoxycarotenoid dioxygenase) 
interacts with BnTX1 (a trithorax-like factor) in B. napus, contributing to enhanced adult plant 
resistance to blackleg infection. In addition, overexpression of BnNAC19 improves resistance to 
both blackleg and Verticillium stripe diseases, while BnWRKY40 enhances defense responses 
against Verticillium longisporum and Sclerotinia sclerotiorum. Overexpression of BnMKS1 
further enhances resistance in canola against both blackleg and Sclerotinia stem rot diseases. 
Collectively, this study proposes a novel model in which functional genes enhance adult plant 
disease resistance through the regulation of ABA biosynthesis and transcription factor-
mediated gene regulation activities. These findings provide important insights into the role of 
minor (quantitative) resistance genes in B. napus and offer promising avenues for improving 
resistance to multiple fungal pathogens.  

 
58. [CS6-2] Elsinochrome phytotoxins function as immune effectors in cassava 

superelongation disease. A. T. Alleyne1, S. A. Gonsalves1, P. Burns2 and S. Stone2, 
Department of Biological Sciences, The University of the West Indies, Cave Hill Campus, 
Bridgetown, Barbados.  

Abstract:  

Superelongation disease in Manihot esculenta Crantz. (Cassava) across the Caribbean and Latin 
America is caused by the fungal pathogen Elsinoë brasiliensis, resulting in deformed leaves, 
exaggerated stem internode elongation, and reduced root size. Little is known about the 
specific role of elsinochromes in causing the disease in cassava. This study sought to 
demonstrate that phytotoxins are involved in superelongation disease and to investigate the 
mechanisms of action of elsinochrome phytotoxins in cassava, using phytotoxic assays and 
molecular characterization of immune response genes in the model plant Arabidopsis thaliana.  

Sixteen monoconidial fungal isolates were isolated from diseased cassava plants grown in 
Barbados, including the reference Elsinoë strain IMI 395825. Fungal isolates were used for 
pathogenicity tests in cassava plants and for acetone extraction of fungal mycelia. 
Spectrophotometric analyses and reverse transcriptase polymerase chain reaction (RT-PCR) of 
phytotoxic extracts derived from infiltrated Arabidopsis leaf tissues were conducted. Cellular 
damage was visible post-infection as chlorotic spots, leaf curling, and necrosis, and toxin-
infiltrated tissues were stained with Evans blue, indicating membrane damage and loss of cell 
viability. Fungal acetone extracts had absorption spectra similar to elsinochromes ( A, B, and C), 
with peaks at 460, 530, and 570 nm. RT-PCR results showed decreased expression of the 
pattern-triggered immunity genes PR1 and PR2 and increased expression of the EDS1 gene, 
which is associated with effector-triggered immunity. Results from phytotoxin tests in cassava 



 

and elevated EDS1 expression in Arabidopsis suggest that elsinochromes from E. brasiliensis 
may act as effectors in cassava superelongation disease.  

 

 
59. [CS6-3] Defense genes at a single QTL on chromosome A10 in canola confer resistance 

to Sclerotinia sclerotiorum. L. Buchwaldt, S. Vail, V. Roslinsky, A. Davis, J. Durkin, M. 
Buchwaldt, B. Hope,  Agriculture and Agri-Food Canada, Saskatoon Research and 
Development Centre, SK, S7N 0X2, Canada. 

Abstract 

Sclerotinia sclerotiorum is a broad host-range, necrotroph pathogen that utilizes cell-wall-
degrading enzymes and oxalic acid/pH-associated virulence factors for tissue maceration and 
manipulation of host cell death. Land races of Brassica napus from Pakistan (PAK) with high 
levels of quantitative sclerotinia resistance were identified. Resistance QTLs were mapped in a 
bi-parental, doubled haploid (DH) population derived from PAK54 x cv. Topas, and KASP 
markers were developed flanking a significant QTL on chromosome A10. Resistance was 
transferred from PAK54 into a Canadian canola-quality line, N99-508, by crossing, back-
crossing, DH development, intercrossing of sister lines and selfing to F7. Progenies were 
selected for resistance either by inoculation of stems with a mycelium plug or screening with 
KASP markers. The PAK54 genome was sequenced, assembled and annotated primarily using 
Arabidopsis genes. Of the 277 genes at the QTL on A10, 35 were involved in defense related 
pathways. This included two genes encoding polygalacturonase inhibiting proteins (PGIP) which 
counteract fungal cell-wall degrading enzymes. These PGIPs were also upregulated in a 
differential gene expression study contrasting resistant and susceptible sister lines from the 
breeding program. Other genes were involved in pathogen perception (LECRK), signaling 
(calmodulin/calcium-dependent kinase, PROPEP5), regulation of reactive oxygen species 
(RBOH, peroxidase, LACCASE), remodeling of the cell-wall (pectin lyase), and apoplastic 
secretion (SYP132) of antimicrobial peptides (defensin). The high concentration of defense 
genes in a single QTL on chromosome A10 made it possible to generated pre-breeding lines 
with a combination of sclerotinia resistance, early maturity, high yield potential, and canola 
seed-quality. 

 

 
60. [CS6-4] Stop them before they are out of control! Managing invasive pathogens of 

forest and ornamental plants in a quarantine nursery. W. Schweigkofler, T. Pastalka, 
D.H. Pham, H. Liu and V. Huffman, Department of Natural Sciences and Mathematics 

Abstract 

The long-distance transmission of plant pathogens occurs mainly through international plant 
trade. After arrival in a new geographic area, plants are often  kept and multiplied in nurseries, 
which are ideal habitats for many pathogens due to the abundance of potential host plants in a 



 

small area with suitable microclimate. From these nurseries, invasive pathogens can escape 
into native environments, where they cause significant ecological and economic damage and 
are very difficult or impossible to control. An infamous example is Phytophthora ramorum 
(Werres, De Cock & Man in 't Veld), causal agent of Sudden Oak Death and Ramorum Blight. 
The pathogen, native to Eastern Asia, arrived in nurseries in California around 1995, and then 
escaped into the forest of the coastal range, killing millions of native trees and severely 
changing whole ecosystems. Under the auspices of the USDA we built a research nursery 
mimicking “open field” conditions found at commercial nurseries to study P. ramorum and 
other quarantine pathogens and develop management options together with a consortium of 
scientists from other institutions, who were invited to conduct experiments at our site which 
could not be done at their home institutes. Since 2009 we conducted a series of basic and 
applied research experiments on pathogen biology, host range, transmission, physical, 
chemical, and biological control. Especially successful was the use of steam to control 
pathogens in infested soils, a method approved by the USDA and subsequently implemented by 
many nurseries. We will present our holistic management approach and hope to inspire similar 
initiatives.  

 
 

 
61. [CS4-2] Synergistic interplay between Verticillium longisporum and Leptosphaeria 

maculans in Brassica napus., V. Madduma Bandara, W.G.D. Fernando, Z. Zou, 
Department of Biology, Wilfrid Laurier University, Waterloo, ON, Canada, N2L 3C5, 
(W.G.D.F.) Department of Plant Science, University of Manitoba, Winnipeg, MB, Canada, 
R3T 2N2 

Abstract 

Canola (Brassica napus) is one of the most important oilseed crops in the world. Blackleg, 
majorly caused by the fungal pathogen Leptosphaeria maculans results in significant yield 
losses in canola. Verticillium stripe caused by the soil-borne fungus Verticillium longisporum has 
recently emerged as a potential threat to domestic canola production. In the field, the two 
diseases may co-occur in canola. Although the resistance of canola to blackleg is well studied, 
how this resistance might be affected by Verticillium stripe remains unclear. This project aims 
to understand the interaction between L. maculans and V. longisporum in canola through 
phenotypic assessment of disease severity (DS) and transcriptomic analysis. Ten canola 
genotypes carrying different Rlm (resistance L. maculans) genes, along with Westar (no Rlm 
genes) were inoculated with both L. maculans and V. longisporum under greenhouse 
conditions. DS evaluation revealed that the genotypes carrying Rlm1, RlmS, Rlm7, Rlm2, Rlm3, 
and Rlm9 genes showed greater resistance to Verticillium stripe at the rosette stage than 
Westar. Inoculation of both L. maculans and V. longisporum increased Verticillium stripe and 
blackleg severity in the tested genotypes carrying Rlm1, RlmS, LepR1, and LepR2 genes, at the 
adult stage. For genome-wide transcriptome analysis, the canola genotype carrying Rlm7 gene 
was selected due to its enhanced resistance to Verticillium stripe at the rosette stage. The 



 

overall outcome of this study will help to identify critical genes that can be utilized to enhance 
canola resistance to V. longisporum and L. maculans. 

62. [CS4-3] Pathogenic diversity of Verticillium longisporum isolates from Manitoba 
canola. Longfei Wu1, Sheau-Fang Hwang1, Weixin Fei2, Kan-Fa Chang1, Bohan Wei1, 
Ahmed Abdelmagid3, †, and Stephen E. Strelkov1,† 1Department of Agricultural, Food and 
Nutritional Science, University of Alberta,  Edmonton, AB T6G 2P5, Canada, 2Anhui 
Academy of Agricultural Sciences, Anhui, China,  3Morden Research and Development 
Centre, Agriculture and Agri-Food Canada, 101 Rte 100 #100, Morden, MB R6M 1Y5 
 

 

 

Abstract 

Verticillium stripe, caused by the soilborne pathogen Verticillium longisporum, is an emerging 
disease of canola (Brassica napus) in the Canadian Prairies. To investigate pathogen population 
structure and virulence diversity, field surveys were conducted across Manitoba in 2024 and 
2025. Symptomatic canola stems were collected, yielding a collection of single-spore isolates 
(SSIs), and species identity was confirmed using morphological evaluation and species-specific 
PCR assays. Pathogenic variability was assessed for 117 SSIs in 2024 and 66 SSIs in 2025 under 
controlled greenhouse conditions. Phenotypic data were collected across early and late plant 
developmental stages. Early stage assessments included sequential ratings of disease severity 
(ds; 1–9), plant vigor, and height. Late-stage evaluations included disease severity (DS; 0–5), 
growth stage, and yield-related traits at harvest. Analysis of variance (ANOVA) revealed a highly 
significant isolate effect, with no significant effect of experimental repeat, indicating consistent 
virulence diversity among SSIs across years. Regression analyses showed that early ds was 
significantly correlated with DS, and DS was associated with plant growth stage, indicating that 
disease expression is linked to plant maturation, particularly during stem dry-down. Principal 
component analysis (PCA) integrated disease and agronomic traits to assess overall 
aggressiveness. Pathogenicity testing of isolates collected in 2025 is ongoing. Overall, 
systematic phenotyping of this SSI collection demonstrates substantial virulence diversity 
within Manitoba canola fields. 
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1.BC-1. Nuclear-genome population genomics of the potato wart pathogen (Synchytrium 
endobioticum) reveals high-resolution relationships of global strains 

J.R. Dettman*, B.T.L.H. van de Vossenberg, T.A.J. van der Lee, H.D.T. Nguyen* 

J.R.D. and H.D.T.N..,Ottawa Research and Development Centre (RDC), Agriculture and Agri-Food 
Canada (AAFC), 960 Carling Ave., Ottawa, Ontario, K1A 0C6, Canada; 
B.T.L.H.V.D.V., Netherlands Institute for Vectors, Netherlands Food and Product Safety 
Authority, Geertjesweg 15 6706EA Wageningen, The Netherlands; 
T.A.J.V.D.L., Biointeractions and Plant Health, Wageningen University & 
Research, Droevendaalsesteeg 4, 6708 PB Wageningen, The Netherlands 

 

Abstract  

The obligate and quarantine potato fungal pathogen Synchytrium endobioticum causes potato 
wart disease. Earlier population studies relied on microsatellites or mitochondrial DNA and 
therefore sampled only a small fraction of the organism’s genetic diversity. To generate the first 
nuclear‑genome‑wide view of S. endobioticum populations, we used an SNP pipeline and 
applied it to both published and newly generated sequencing data of whole genomes of isolates 
from around the world. After rigorous filtering, 74 isolates from ten countries and twelve 
pathotypes remained for analysis. Genome‑wide SNPs resolved three well‑supported nuclear 
phylogroups that largely mirror mitochondrial haplogroups: (i) a basal Peruvian clade; (ii) a 
European/Canadian clade dominated by pathotypes 1(D1), 2(G1), 6(O1) and 8(F1); and (iii) a 
clade containing pathotypes 18(T1) and 38(Nevşehir). Using homozygous SNPs, 
population‑structure and network analyses confirmed three distinct genetic clusters with 
minimal admixture. The results indicate a European origin for the Canadian introduction and 
reveal that current pathotypes do not form monophyletic lineages. Examination of the AvrSen1 
effector showed independent loss‑of‑function mutations arising in multiple phylogroups, 
implying convergent evolution of virulence. The identified reservoir of nuclear variation 



 

suggests capacity for rapid adaptation to host resistance. This work delivers far higher 
resolution than previous markers and establishes a robust phylogenetic framework that will aid 
effector‑based pathotype prediction, as well as inform regulatory surveillance and quarantine 
decisions for this high‑risk pathogen. 

 

2. BC-2. Fusarium oxysporum species complex infecting Saskatchewan pulse crops consists of 
five species, including a novel species. 

 

C.L. Armstrong-Cho1, I. Laraba2 and S. Banniza1 

1Crop Development Centre, University of Saskatchewan, Saskatoon, SK S7N 5A8, Canada 

2Agriculture and Agri-Food Canada, Ottawa, ONT K1A 0C6, Canada 

 

Abstract 

A collection of 483 Fusarium isolates from legume and flax roots collected on the Canadian 
Prairies was screened for members of the Fusarium oxysporum species complex (FOSC) using 
PCR, resulting in the identification of 64 FOSC isolates. Maximum likelihood phylogenetic 
analyses of partial and combined TEF1 and RPB2 sequences were conducted for these isolates. 
Two chickpea wilt-causing isolates from the USA and reference sequences of all FOSC species 
were included in the analyses. The analyses identified American chickpea wilt isolates as F. 
hoodiae and resolved Canadian isolates into five clades representing distinct species; F. 
curvatum (42% of isolates), F. callistephi (39%), F. fabacearum (5%) and F. oxysporum sensu 
stricto (3%). Isolates of the fifth clade (n = 7) did not group with any described species, so 
partial CaM and IGS sequence data were added, which allowed resolution of a novel FOSC 
species. These isolates originated from chickpea, pea, lentil and faba bean. Three Saskatchewan 
isolates of the novel species from chickpea, lentil and faba bean were chosen for pathogenicity 
testing under controlled conditions on one cultivar each of pea, lentil, chickpea, faba bean, 
common bean, barley, wheat and canola. All three Fusarium sp. nov. isolates caused significant 
disease on the hypocotyl of pea, faba bean and common bean relative to the non-inoculated 
control. Two isolates caused disease on chickpea, and one caused disease on lentil. Disease 
severity caused by the novel species was low to moderate on pulse crops and symptoms were 
absent on wheat, barley and canola under the study conditions. 

Reviewed by:1) Lipu Wang and 2) Ahmed Abdelmagid 

 

3.BC-3. Characterizing copper-resistance in plant-pathogenic Pseudomonas species infecting 
horticultural crops 

 



 

M. Kearl1, A. Biessy1, A. Jayathissa1, M. Delisle-Houde2, R. J. Tweddell2, M. Filion1  

 

1McGill University, Department of Plant Science, 21111 lakeshore Road, Ste-Anne-de-Bellevue, 
QC H9X 3V9 Canada. 2Université Laval, Département de phytologie, 2425 rue de l’Agriculture, 
Québec, QC G1V 0A6, Canada 
 

Abstract 

Copper-based pesticides have been the predominant method for managing bacterial plant 
pathogens for over a century; however, this popularity has led to the evolution of copper 
resistance in many of these bacteria. A better understanding of the prevalence and mechanisms 
of copper resistance in phytopathogenic bacterial populations is critical to effectively manage 
and mitigate their impacts. The Pseudomonas genus contains some of the most damaging and 
widespread pathogens capable of causing diseases in many economically important 
horticultural crops belonging to the Solanaceae and Cucurbitaceae. In this study, the minimum 
inhibitory concentration (MIC) of copper sulfate was measured for more than 100 pathogenic 
Pseudomonas strains isolated from diseased Solanaceous and Cucurbitaceous plants collected 
from various regions throughout the province of Quebec, Canada. Most strains were found to 
have a MIC of 1.25 mM or higher, with several strains exhibiting effective resistance to copper 
sulfate up to a concentration of 5.00 mM. In parallel, the genomes of these strains were 
sequenced using the PacBio sequencing technology to characterize the prevalence of genes and 
operons responsible for copper resistance. By studying the genomes and characteristics of a 
diverse library of plant pathogenic Pseudomonas strains, this work will contribute to our 
understanding of the resistance mechanisms involved and provide a foundation for managing 
copper resistant bacterial plant pathogens in the field.  

 

4.BC-4. Host genotype and infection’s order both reshape disease outcome  in canola co-
infected by Verticillium longisporum and Leptosphaeria maculans 

Z. SHAHEDI, M.C. DAYARATHNE, J. MZABI, L. WU, S.F. HWANG, R. FREDUA-AGYEMAN, S.E. 
STRELKOV, and F. DAAYF 

Abstract 

Department of Plant Science, University of Manitoba, Winnipeg, MB, Canada; 
L.W., S.F.H, R.F.A. and S.E.S.: Department of Agricultural, Food and Nutritional Science, 
University of Alberta, Edmonton, AB, Canada 

Verticillium longisporum and Leptosphaeria maculans cause canola Verticillium stripe and 
blackleg, respectively. We tested whether competition status of these pathogens in soil can 
predict plant disease severity, and whether infection order and/or host genotype influence 
disease outcome. Two experiments were conducted using selected L. maculans and V. 
longisporum isolates. In a soil microcosm assay, pathogen pairs were assessed with and without 



 

canola extract, and competitive ratios were calculated as log₁₀ (V. longisporum /L. maculans). In 
a sequential inoculation assay, canola cultivars 45M35 and Westar were inoculated with either 
L. maculans or V. longisporum first, then with the second pathogen after 14 days. Disease 
severity was rated on an ordinal 0-5 scale and analyzed using ordinal regression. In the soil 
assay, all competitive ratios were negative, indicating consistent dominance of L. maculans over 
V. longisporum across isolate pairings. Canola extract dampened this dominance in selected 
pairings but did not reverse the competitive hierarchy. In plants, disease outcomes depended 
on infection order and cultivar. Infection order significantly affected disease severity in both 
cultivars (p<0.001), but the direction differed by host genotype. In Westar, disease was higher 
when L. maculans arrived first and lower when V. longisporum arrived first. Conversely, in 
45M35, disease was lower when L. maculans arrived first and higher when V. longisporum 
arrived first. These results show that in-soil competitive dominance alone does not predict 
disease outcome in canola co-infected with both pathogens. Host genotype and infection 
timing can redirect pathogen interactions, highlighting the significance of multi-pathogen 
approaches for disease prediction and management. 

 

5.BC-5. Over Twenty Years of Clubroot Spread in Alberta Canola (2003–2025) 

Y. Aigu1, E. Storfie1, V. Manolii1, S.F. Hwang1, and S. Strelkov1. 1Department of Agriculture, Food, 
and Nutritional Science, University of Alberta, Edmonton, AB T6G 2P5, Canada 

 

Abstract 

In the Canadian Prairies, canola (Brassica napus) production is significantly impacted by 
clubroot, caused by Plasmodiophora brassicae. Following its detection in Alberta in 2003, first-
generation clubroot-resistant (CR) canola cultivars were widely deployed and initially effective 
in limiting disease severity. However, continuous cropping of CR canola exerted selection 
pressure on pathogen populations, resulting in shifts in virulence. This meta-analysis 
synthesizes data from field surveys conducted in Alberta over the past two decades to assess 
the spatial and temporal dynamics of the clubroot outbreak. Since its initial detection, the 
number of infested fields has steadily increased, reaching a cumulative total of 4,347 by 2025. 
Although initially localized to the Edmonton region, the disease has expanded to most counties 
and municipal districts where canola is grown. Areas with established infestations show both 
higher numbers of newly affected fields and increased frequencies of resistance-breaking 
isolates. Analysis of distances between newly and previously infested fields indicates that 
approximately 85% of cases are attributable to local spread. Among 668 field isolates collected 
between 2013 and 2023 and characterized using the Canadian Clubroot Differential set, 44 
distinct pathotypes were identified, demonstrating substantial virulence diversity. The most 
prevalent pathotypes were 3A (32.5%), 3D (19.6%), and 3H (13.9%). Ongoing monitoring of 
pathogen distribution and virulence shifts is critical for understanding P. brassicae evolution 
and for informing clubroot management strategies. 



 

 

6.BC-6. Pathotype diversity of Plasmodiophora brassicae in the Canadian Prairies (2024-2025) 

C.X. YANG1, V. P. MANOLII1, A. BOTERO-RAMIREZ2, S. F. HWANG1, AND S. E. STRELKOV1* 
1Department of Agricultural, Food, and Nutritional Science, University of Alberta, Edmonton, AB, 
T6G 2P5, Canada, 2Department of Biological Sciences, Faculty of Arts and Science, MacEwan 
University, Edmonton, AB, T5J 4S2, Canada 

 

Abstract 

Clubroot, caused by Plasmodiophora brassicae, is a destructive disease of canola (Brassica 
napus) on the Canadian Prairies. The emergence of increasingly virulent novel pathotypes has 
resulted in severe clubroot in some fields where genetic resistance was previously effective. 
This study characterized the pathotype diversity of P. brassicae in western Canada by testing 86 
field isolates using the Canadian Clubroot Differential (CCD) set. In 2024, 52 isolates were 
characterized (49 from Alberta, two from Manitoba, and one from Saskatchewan), and in 2025, 
34 isolates were characterized (33 from Alberta and one from Saskatchewan). A total of 12 and 
10 pathotypes were identified in 2024 and 2025, respectively. The two Manitoba isolates from 
2024 were classified as pathotype 3H, while the Saskatchewan isolates were pathotypes 5I 
(2024) and 8E (2025). In Alberta, pathotype 3D was the most prevalent (30%), followed by 3A 
(17%), 8E (12%), and 3H (10%), with an increased frequency of 8E compared to previous years. 
Several additional pathotypes occurred at lower frequencies, including 8N (6%), 3C (4%), and 
3O, 5C, 6F, 8C, 8P, and 9A (2% each). A novel resistance-breaking pathotype, 8O, was identified 
in Alberta in 2025. These findings demonstrate the continued diversification of P. brassicae 
pathotypes and highlight the need for ongoing surveillance to support resistance breeding and 
integrated disease management. 

 

7.BC-7. Assessing the Role of Cover Crops in Crop Yield Resilience under Drought Stress in 
Northern U.S. States 

Farva Siddique. New Mexico State University, Las Cruces, NM, USA 

 

Abstract 

Drought is a major source of yield risk in U.S. agriculture, and cover crops are increasingly 
promoted as a conservation practice that may improve crop resilience under water stress. This 
study examines whether state-level cover-crop conservation intensity is associated with crop-
yield resilience under drought stress across northern U.S. states. A crop-state-year panel was 
developed for corn, soybean, and wheat across Iowa, Michigan, Minnesota, Montana, 
Nebraska, New York, North Dakota, South Dakota, and Wisconsin from 2012 to 2023. The 
analysis combines USDA NASS crop yield and acreage data, USDA NRCS Cover Crop Practice 340 



 

data, U.S. Drought Monitor Drought Severity and Coverage Index data, NOAA growing-season 
climate data, and GIS-based study-area mapping. Yield resilience is measured as the percentage 
deviation of crop yield from each state-crop mean. Fixed-effects models are estimated with 
state-crop and year fixed effects, growing-season climate controls, acreage controls, and 
standard errors clustered at the state-crop level. Results show that drought exposure during 
May to September is consistently associated with lower crop-yield anomalies. The interaction 
between cover-crop intensity and drought exposure is positive and statistically significant in the 
pooled models, suggesting that higher cover-crop conservation intensity is associated with a 
weaker negative relationship between drought exposure and crop yield performance. 
Robustness checks using alternative drought and yield measures generally support the main 
pattern, although lagged cover-crop intensity is not statistically significant. The findings should 
be interpreted as state-level association evidence rather than field-level causal evidence. 
Overall, the study provides a secondary-data framework for evaluating conservation practices 
and agricultural drought resilience at the regional scale and suggests that cover crops may 
function more as a resilience-related conservation practice than as a direct yield-enhancing 
practice in all years. 

 

8.BC-8. Canker-associated fungi isolated from apple and pear trees S. H. KIM, K. S. LEE, J. H. 
YU, D. H. SHIN, Y. I. KIM, M. J. KIM AND K. D. PARK  

Department of Microbiology, Dankook University, Cheonan 31116 , Republic of Korea 

 

Abstract 

Climate change is affecting fruit production in various ways. However, its impacts on fungal 
diversity and the occurrence of tree canker diseases have not been extensively studied. Thus, to 
build up knowledge on tree canker ecology, we have been surveying fungi present in cankered 
stems and branches of apple and pear trees in Korea. In this study, we report partial results 
obtained from two pear orchards and five apple orchards in 2025. Fungal isolates were 
identified based on morphological characteristics and molecular analyses of marker sequences 
from the ITS, LSU, β-tubulin, TEF, and RPB2 genes. A total of 146 isolates representing 18 
genera and 27 species were obtained from pear tree cankers, whereas 325 isolates 
representing 28 genera and 64 species were obtained from apple tree cankers. In pear tree 
cankers, Diaporthe eres was the most dominant species, with 59 isolates, followed by Alternaria 
alternata, A. burnsii, Fusarium tricinctum, F. lateritium, and Clonostachys farinosa. In apple tree 
cankers, Botryosphaeria dothidea was the most dominant species, with 55 isolates, followed by 
A. alternata, Aureobasidium pullulans, D. eres, F. lateritium, F. tricinctum, and Cytospora mali. 
Notably, B. dothidea was predominant in apple trees but was recovered as only a single isolate 
from pear trees, suggesting that there may be host-associated differences in the fungal 
communities related to canker symptoms. 

 



 

9.BC-9. Evaluating the impact of fungal pathogens on oat stem integrity. E. JOHNSTONE, D. 
MACLEAN, Y. JIANG, N. MCLEAN, AND A. FOSTER. Charlottetown Research and Development 
Centre, Agriculture and Agri-Food Canada, 440 University Avenue, Charlottetown, PE, Canada, 
C1A 4N6 and (D.M., Y.J., N.M.) Department of Plant, Food, and Environmental Sciences, Faculty 
of Agriculture, Dalhousie University, 50 Pictou Road, Truro, NS, Canada B2N 5E3 

 

Abstract 

Lodging, the irreversible bending or breaking of stems due to agronomic, environmental, and 
genetic factors, may result in lower grain quality and yield of oat crops. Management of leaf 
disease by foliar fungicides was observed to reduce lodging in past Maritime research trials. To 
evaluate the role of pathogens in oat lodging, crowns and buckle points of lodged stems were 
sampled after high wind and rain events. Several potential pathogens were isolated from 
tissues including Fusarium spp. and Diaporthe caulivora. This greenhouse trial aimed to 
determine the pathogenicity of select pathogens found in field oat stems and if they reduced 
stem strength. Oat stems of nine cultivars were wounded then inoculated in triplicate with 
either F. graminearum, F. sporotrichioides, F. avenaceum, D. caulivora, or a media control. 
Disease progression at the wounding sites was measured at 7 and 14 days after inoculation 
(DAI), while stem strength was evaluated using a 3-point breakage test at 21 DAI. Stems 
inoculated with F. graminearum developed significantly larger lesions at 14 DAI (63.5 mm) 
compared to F. sporotrichioides (57.9 mm), F. avenaceum (51.7 mm), and D. caulivora (7.5 mm; 
p < 0.05). Stem strength was significantly reduced by 69% and 60% by F. graminearum and F. 
sporotrichioides, respectively, compared to controls (p < 0.05). Cultivar AAC Excellence was 
most susceptible to disease caused by Fusarium spp. with significantly larger lesions than other 
cultivars. Since Fusarium spp. infections directly compromise oat stem integrity, managing 
these diseases offers a practical approach to mitigating lodging. 

 

10.BC-10. Dominant plant-parasitic nematodes of southern Alberta cropping systems 

M. Munawar, N. Yevtushenko, M. Konschuh, and D. Yevtushenko  

Department of Biological Sciences, University of Lethbridge, Lethbridge, AB, T1K 3M4, Canada 

 

Abstract 

Alberta is one of Canada’s major agricultural production regions. Maintaining crop productivity 
is a priority for growers and producers. Therefore, ongoing pest monitoring programs are in 
place for the early detection of emerging crop health issues. In Prairie provinces, nematode 
research has primarily focused on root-lesion nematodes (Pratylenchus spp.) due to their 
association with Verticillium dahliae, a major contributor to potato early dying (PED). However, 
our research revealed that several other plant-parasitic nematode groups are also abundant in 
southern Alberta cropping systems. Using molecular, morphological, and ultrastructural 



 

characterization, we identified several dominant nematode groups associated with agricultural 
soils and surrounding natural vegetation, including spiral nematodes (Helicotylenchus 
crassatus and H. oscephalus), pin nematodes (Paratylenchus aculentus, P. projectus, and P. 
neoprojectus), and stunt nematodes (Quinisulcius capitatus and Geocenamus brevidens). None 
of these species are regulated pests. Population densities ranged from 50 to 7000 nematodes 
per 100 g of soil, depending on nematode group and sampling location. To understand 
bionomics of these nematodes, carrot disc cultures were established for several species. 
Preliminary observations demonstrated successful reproduction of nematodes under in vitro 
conditions, with some species producing up to 1–2 eggs daily. This work provides accurate 
identification and soil-free culture method for the multiplication of these nematodes. The 
developed method will support future studies on the role of plant-parasitic nematodes in crop 
diseases and their interactions within agricultural systems. The findings emphasize the 
importance of understanding lesser-studied nematode groups that may emerge as 
economically important pests under changing climatic and agronomic conditions. 

 

11.BC-11. Friend or foe – is Fusarium oxysporum a threat to greenhouse peppers in Ontario?  

 

G. Marchand1*, A. Thibodeau1, and C. McCreary2. 1 Agriculture and Agri-Food Canada, Harrow 
Research and Development Centre (HRDC), 2585 County Rd 20, Harrow, ON, N0R 1G0, 2 Ontario 
Ministry of Agriculture, Food, and Agribusiness, 2585 County Rd 20, Harrow, ON N0R 1G0. 

Abstract 

Since 2022, greenhouse peppers in Canada and around the world have been experiencing 
sudden and significant losses due to wilt and root disease. To understand the etiology of this 
outbreak, a survey of greenhouse operations experiencing crop losses in Southwestern Ontario 
was conducted between 2022 and 2024. Samples of pepper plants were collected, examined 
and cultured on potato dextrose after surface sterilization. When possible, plants samples were 
also shipped to the Guelph Agri-Food Lab (AFL) for parallel pathogen isolation and diagnostic 
testing such as the DNA multiscan assay. Isolates belonging to the Fusarium oxysporum species 
complex (FOSC) were most often associated with these samples. To evaluate the pathogenicity 
of these isolates, greenhouse trials were performed at the HRDC. In 2024-2025, eight F. 
oxysporum isolates were inoculated on greenhouse pepper ‘RedWing’, seven weeks after 
transplanting. Yield and crop growth metrics data were collected weekly. Wilt symptoms first 
appeared in the crop 13 weeks after inoculation, and the incidence of wilt at the end of the trial 
was statistically significant for only one inoculation treatment. Differences in marketable fruit 
yield were also observed, statistically significant in three out of eight inoculation treatments: 
two resulted in lower fruit yield and one, higher. Other pathogens were also isolated or 
detected from the greenhouse pepper crops surveyed, including Pythium spp., Phytophthora 
capsici, Potyviruses, and the Tomato brown rugose fruit virus. The contribution of other 
pathogens to the current root disease epidemics in greenhouse pepper, as well as the possible 
influence of environmental predisposing factors should be investigated further.   



 

 

12.BC-12. Fungicide sensitivity and G143A-mediated QoI resistance in Colletotrichum 
nymphaeae from Nova Scotia strawberries 

D.E. MacLean1,2*, J. Joshi2, G. Wang-Pruski2, Y. Jiang2*. 1Perennia Food and Agriculture 
Corporation, 173 Dr. Bernie MacDonald Drive, Bible Hill, Nova Scotia, Canada B6L 2H5, 
2Department of Plant, Food, and Environmental Sciences, Faculty of Agriculture, Dalhousie 
University, Truro, Nova Scotia, Canada, B2N 5E3 

 

Abstract 

Strawberry anthracnose is an important disease affecting fruit production worldwide and is 
commonly associated with species within the Colletotrichum acutatum species complex. The 
objectives of this study were to identify the causal Colletotrichum species associated with 
strawberry anthracnose in NS and to evaluate the sensitivity of pathogen populations to two 
commonly used fungicides, pyraclostrobin (Group 11) and thiophanate-methyl (Group 1). A 
total of 100 Colletotrichum isolates were collected from symptomatic plants across multiple 
production sites in NS in 2024 and evaluated for fungicide sensitivity using in vitro assays. 
Molecular identification confirmed that all representative isolates belonged to Colletotrichum 
nymphaeae, indicating this species is the primary anthracnose pathogen affecting strawberries 
in the region. Sensitivity testing revealed widespread resistance to pyraclostrobin, with 91% of 
isolates classified as resistant. Sequencing of the partial mitochondrial cytochrome b gene 
confirmed the presence of the previously reported G143A mutation (a glycine-to-alanine 
substitution at codon 143) in resistant isolates, consistent with target-site resistance to quinone 
outside inhibitor (QoI) fungicides. In contrast, most isolates remained sensitive to thiophanate-
methyl, with 62% classified as sensitive, although moderate or complete resistance was 
detected in 38% of the population. These findings indicate that, in NS, QoI fungicides are 
unlikely to provide reliable control of strawberry anthracnose due to widespread resistance. 
While thiophanate-methyl remains effective against most isolates under laboratory conditions, 
the presence of resistant individuals highlights the importance of proactive resistance 
management. Integrated disease management strategies and ongoing resistance monitoring 
will be essential to support sustainable control of strawberry anthracnose. 

 

13.BC-13. Evaluating Diaporthe caulivora as a potential inhibitory agent of Fusarium 
graminearum, one of the pathogens responsible for stem weakening in oats. D. MACLEAN, Y. 
JIANG, E. JOHNSTONE, N. MCLEAN, AND A. FOSTER. Department of Plant, Food, and 
Environmental Sciences, Faculty of Agriculture, Dalhousie University, 50 Pictou Road, Truro, NS, 
Canada B2N 5E3 Charlottetown Research and Development Centre, Agriculture and Agri-Food 
Canada, 440 University Avenue, Charlottetown, PE, Canada, C1A 4N6 (E.J. and A.F.) 

 



 

Abstract 

Several pathogens were isolated from lodged oat stems collected from field trials in Nova Scotia 
and Prince Edward Island during 2023 and 2024, although their role in stem weakening was 
unclear. Previous work by Dr. Adam Foster’s Plant Pathology team at AAFC Charlottetown 
identified several fungi associated with altered oat stem strength, including Fusarium 
graminearum, F. avenaceum, F. sporotrichioides, and Diaporthe caulivora. Greenhouse 
experiments at Dalhousie University’s Faculty of Agriculture evaluated the effects of F. 
graminearum and D. caulivora on oat stem strength under controlled conditions. Plants of the 
susceptible oat cultivar AAC Excellence were grown in a completely randomized design with 
four blocks. Treatments included inoculation with F. graminearum, D. caulivora, or F. 
graminearum followed by D. caulivora 24 h later, each with and without fungicide application 
(Miravis Ace; pydiflumetofen + propiconazole). A non-inoculated control was included. Plants 
were inoculated using 5 mm mycelial plugs and fungicide-treated plants received applications 
before inoculation and again seven days later. Stems were collected 14 days after inoculation 
and evaluated using three-point bending tests to determine stem strength between the first 
and second internodes. Plants inoculated with F. graminearum without fungicide developed 
large stem lesions and had significantly reduced stem strength. Fungicide-treated plants 
showed smaller lesions and stronger stems. Interestingly, treatments inoculated with both F. 
graminearum and D. caulivora maintained stem strength comparable to the control and greater 
than plants treated with F. graminearum plus fungicide alone, suggesting that D. caulivora may 
suppress F. graminearum and help preserve stem integrity in oat. 

 

 

14.BC-14. Screening potential rotational crops for reducing the inoculum level of powdery 
scab (Spongospora subterranea f. sp. subterranea) in the soil 

 

D. Gonzalez-Pena Fundora, U. Abhayarathne and M. Konschuh  

 

Department of Biological Sciences, University of Lethbridge, 4401, University Drive West, 
Lethbridge, AB, T1K3M4, Canada 

Abstract 

Spongospora subterranea f. sp. subterranea (Sss) is the causal agent of potato powdery scab, a 
disease characterized by root galls and tuber lesions. Although crop yield might not be 
significantly affected, the tuber skin lesions are a problem for the fresh market potato industry. 
Sss is not totally controlled by pesticides, and eliminating the pathogen from infested soils is 
challenging. However, trap crops, which are plants that will limit the pathogen completion of its 
life cycle, could be an option to reduce its inoculum in the field. Therefore, we aimed to screen 
five plant species regarding their host properties towards Sss, to evaluate their potential as 



 

rotational crops. Seeds of tomato (Solanum lycopersicum), chickpea (Cicer arietinum), field pea 
(Pisum sativum subsp. arvense), rice (Oryza sativa) and flaxseeds (Linum usitatissimum) were 
grown in a hydroponic system under controlled conditions for three weeks. A cystosori 
suspension was added to the roots, and plants were grown for ten days until sample collection. 
Roots were used for microscopic evaluation to detect the presence of Sss structures inside the 
tissue, and for DNA quantification through quantitative PCR (qPCR). The results indicated 
limited colonization in rice, chickpea and field pea, which makes them to be less suitable hosts 
for Sss, and may serve as rotational crops that could reduce this pathogen incidence in the 
fields. Nevertheless, further studies, either with more crops or different cultivars from the same 
species, are necessary to improve our understanding of these host-pathogen interactions.    

 

 

15. OPP-15. Characterizing subgenomic RNA expression and replication strategies of 
Grapevine rupestris stem pitting-associated virus 

M. Abboud1 and B. Meng1. 1Department of Molecular and Cellular Biology, University of 
Guelph, Guelph, ON, 474-570 Gordon St, N1G 1Y2 

 

Abstract 

Grapevine rupestris stem pitting-associated virus (GRSPaV) is one of the most prevalent viruses 
infecting grapevines worldwide. GRSPaV belongs to the Betaflexiviridae plant virus family and is 
further organized into the Foveavirus genus, home to many detrimental viruses that infect 
agriculturally significant crops. Viruses of the Foveavirus genus impact global agriculture not by 
rapid outbreaks, but through slow chronic reduction in plant vigor and yield, making them 
difficult to contain. Despite the prevalence of GRSPaV, little is known about its replication 
within the grapevine host. It has been hypothesized that GRSPaV employs replication strategies 
like that of Potato virus X, arguably one of the best-characterized plant viruses, based on the 
undeniable similarities in genome organization. However, this correlation has yet to be 
experimentally determined. This study aims to understand how GRSPaV expresses all encoded 
proteins. This is currently being investigated through northern blotting to identify the number 
of sub-genomic RNAs transcribed by the viral polymerase and their relative size. Stable positive 
controls have been established, and testing of total RNA samples isolated from model plants 
infected with GRSPaV is underway. Once this has been established, the transcription start sites 
of each sgRNA will be identified through 5' Rapid Amplification of cDNA Ends (5'RACE). This will 
help determine how GRSPaV replicates within its host and identify promoter elements as 
suitable therapeutic targets for anti-viral development. This study is important for the 
management of GRSPaV and will provide insight on other agriculturally significant viruses 
belonging to the Foveavirus genus or Betaflexiviridae family. 

 



 

16. OPP-16. Whole genome sequence assembly and annotation of eight Trichoderma strains 
to identify candidate genes for diagnostic applications 

X. GODIN, H.D.T. NGUYEN, N. GOHIL, A. COMEAU, W. ELLOUZE AND S. ALI.  (X.G, N.G, A.C) 
Dalhousie University, 157 College Road, Bible Hill, NS B2N 5E3, Canada; (X.G, S.A) Kentville 
Research and Development Centre, 32 Main Street, Kentville, NS, Canada; (H.D.T.N, W.E) 
Ottawa Research and Development Centre, 960 Carling Avenue, Ottawa, ON K1A 0C6, Canada; 
and (W.E) London Research and Development Centre, 1391 Sandford Street, London, ON N5V 
3V5, Canada. 

 

Species in the Trichoderma genus are well known for their ability to reduce soil-borne 
pathogens inoculum level and disease severity. Field inoculation of Trichoderma has therefore 
been proposed as an alternative pathogen mitigation strategy, particularly in orchards, where 
fumigation and other sanitation practices are being phased out. However, when Trichoderma is 
used as a biological control agent, reliable methods are needed to track and quantify its 
inoculum under field conditions. One promising approach is DNA-based tracking and 
quantification using qPCR assay on strain-specific genes. Therefore, eight Trichoderma strains 
isolated from apple roots were sequenced and assembled into scaffolds. Comparative genomic 
analyses with publicly available Trichoderma genomes were performed to determine their 
phylogenetic placement. These isolates clustered within the gamsii, hamatum, chlorosporum, 
viride/virens, and harzianum clades. Functional annotation was then conducted for all isolates 
from each clade. Unique orthologous groups were found for each isolate using orthologous 
gene analysis. Genes within these orthogroups were compared at both amino acid and 
nucleotide levels to identify isolate-specific candidate genes. The number of unique genes 
varied substantially among isolates ranging from 11 to 171. These candidate genes were 
mapped back to their respective genomes, and primers and probes were designed for each 
target. All primer and probe sets were subsequently aligned against reference genomes to 
confirm the absence of nonspecific binding. In addition to supporting diagnostic assay 
development, the functional annotations generated for these isolates are expected to facilitate 
the discovery of novel bioactive compounds and further elucidate the mechanisms underlying 
Trichoderma-mediated pathogen suppression. 

 

17. OPP-17. Multi-year survey of Colletotrichum coccodes and the emergence of C. nigrum in 
Manitoba potato fields: implications for pathogenicity and fungicide response 

M. Sayari, M. El-Shetehy, V. Bisht, A. Dolatabadian, M. Dayarathne, P. Rehal, N. Badreldin, and 
F. Daayf 
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A.D. School of Biological Sciences, The University of Western Australia, Crawley, WA 6009, 
Australia 

N.B. Department of Soil Science, University of Manitoba, Winnipeg, MB R3T 2N2, Canada 

Black dot of potato, commonly attributed to Colletotrichum coccodes (Wallr.) S. Hughes, has 
become increasingly prevalent in Canadian production systems. However, information on the 
composition and biological traits of Colletotrichum populations in Manitoba is limited. To 
address this gap, field surveys were carried out over three growing seasons (2023-2025), 
targeting symptomatic foliage and stems across key production Manitoba regions. A total of 
189 isolates with Colletotrichum-like morphology were obtained from 210 samples, and a 
subset (n=76) was selected for molecular characterization using ITS and CHS-1 markers. 
Phylogenetic reconstruction indicated that most of the isolates were C. coccodes. A distinct 
group of isolates collected in 2023 and 2024 aligned with C. nigrum Ellis & Halst., providing the 
first evidence of this species infecting potato in Canada. Biological assays revealed marked 
differences in virulence among isolates. Notably, several C. nigrum isolates produced severe 
symptoms in whole-plant assays and consistently induced necrosis on detached leaves. 
Fungicide evaluations demonstrated variable responses among isolates and chemistries, with a 
general trend towards decreased sensitivity in populations recovered in 2025 relative to earlier 
years. Overall, this study identifies a shift in the Colletotrichum complex associated with potato 
in Manitoba and highlights emerging variability in both pathogenic behaviour and fungicide 
response. These findings support the need for ongoing surveillance and adapted disease 
management approaches. 
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Abstract: 
 
Fungi in Claviceps (Clavicipitaceae, Hypocreales) infect florets of Poaceae, Cyperaceae, and 
Juncaceae, causing the ergot disease where seeds are replaced with fungal sclerotia. Toxic 
alkaloids produced in these sclerotia negatively affect grain quality, livestock health, and 
agricultural productivity and safety. Multigene phylogenetic studies have substantially 
advanced the taxonomy of Claviceps, resulting in the recognition of ~80 species classified into 
four sections. Within sections Pusillae and Claviceps, lineages differ markedly in host range, 
alkaloid chemistry, ecological niche, and biogeography, corresponding to established “super 



 

clades” . A stable infrageneric classification is therefore essential for taxonomic clarity and for 
interpreting patterns of alkaloid evolution, host specificity, pathogenicity and virulence factors 
in ecological and genomic datasets. The objective of this study was to establish a 
phylogenomics-based infrageneric framework for Claviceps. We sequenced 58 genomes 
representing 47 species of global origin, emphasizing species underrepresented in previous 
datasets. Illumina sequencing was used for all strains, with 12 additionally re-sequenced using 
PacBio to improve assembly continuity. Illumina assemblies contained 429–7457 contigs (N50: 
5753–188048 bp), while PacBio assemblies contained 17–599 contigs (N50: 2.2–13.4 Mb). GC 
content (36.3–53.8%) and BUSCO completeness (91.6–99.3% based on fungi_odb10) were 
comparable across platforms. Combined with 38 publicly available genomes, 96 genomes were 
analyzed using 258 core genes. Phylogenomic analyses recovered an infrageneric structure 
congruent with the four recognized sections and resolved within-section lineages 
corresponding to established super clades. These results support a formal infrageneric 
classification of Claviceps comprising 14 series, evenly distributed between sections Pusillae 
and Claviceps. 

 

 

19. OPP-19. A root exudate metabolomics approach for better understanding crop rotation 
practices in the management of Aphanomyces root rot in peas  

K. BLATT-JANMAAT, J. RANCHES, J.P.M. HUI, S. CHATTERTON, R.K. GOYAL, AND J. ZHANG. 
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The major root-rot-causing pathogen for field peas, Aphanomyces euteiches, is capable of 
surviving in soil for many years. Crop rotation is a well-tested agricultural practice that is critical 
to reducing the impact of soil-borne pathogens. It is not clearly known what accelerates the 
decline in inoculum level over time. According to our initial investigation, oat root exudate not 
only did not induce oospore germination but also inhibited the germination. This led to our 
hypothesis that the inhibitors are exuded by the non-hosts, which might play an important role 
in reducing the activation of A. euteiches spores. To learn more about the inhibitors, root 
exuded metabolite profiles of the pathogen-non-host crops - oat, wheat, barley, faba bean, and 
canola, were studied by using a LC-HRMS based untargeted metabolomic approach. Root 
exudates of pea and the non-host crops collected from 15, 30, 45, and 70-day old plants were 
analysed for their metabolite profiles and A. euteiches oospore germination activity. 
Preliminary results showed distinct root exudate metabolite profiles for most of the crops and 
changes in the inducing/inhibiting activities over the crop growth cycle. In the next phase, root 
exudate of non-host crop that shows the most inhibitory effect on pathogen activation will be 
investigated, by employing a stepwise germination assay-metabolite profiling strategy to 



 

identify the key metabolites. The identification of such compounds and the assessment of their 
potency and stability in both in vitro and in vivo conditions can lead to a smart crop rotation for 
field peas. 
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Abstract 

Zymoseptoria tritici, the causal agent of Septoria tritici blotch in wheat, represents a major 
threat to global cereal production due to its rapid adaptation to conventional fungicides. In this 
context, the search for effective biological alternatives has become increasingly important. In 
the present study, the antifungal activity of 153 bacterial strains isolated from extremophile 
environments was evaluated against Z. tritici. Among them, one Streptomyces strain (G1) 
exhibited strong antifungal activity against the phytopathogen. This activity was confirmed by in 
vitro assays showing significant inhibition of fungal mycelial growth. To investigate the chemical 
basis of this bioactivity, methanol–chloroform extracts of the active strain were analyzed by gas 
chromatography–mass spectrometry (GC–MS) and compared with extracts from 
phylogenetically related Streptomyces strains from the same collection that showed no 
antifungal activity. Comparative metabolomic profiling revealed approximately 25 compounds 
present at concentrations higher than 1%, which were either unique to or significantly enriched 
in the active strain extract. These compounds included aromatic derivatives, macrocyclic 
lactones, and polyketide-related molecules known for their antimicrobial potential. 

Moreover, the extracellular extract of Streptomyces sp. G1 revealed the presence of two major 
and specific compounds, photocitral B and citronellyl formate, with relative peak areas of 
18.27% and 14.30%, respectively. These findings suggest that these metabolites may contribute 
to the observed antifungal activity and highlight Streptomyces sp. G1 as a promising candidate 
for the development of biopesticides targeting Z. tritici. 

 

21. OPP-21. Mycovirome characterization reveals multiple viruses co-infecting a single isolate 
of the phytopathogenic fungus Botrytis cinerea 
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Canada, (S.C.D., A.P., P.M.) Centre SÈVE, Département de Biologie, Université de Sherbrooke, 
Sherbrooke, QC J1K 2R1, Canada 

Abstract 

Botrytis cinerea Pers.: Fr. is a phytopathogenic fungus that causes significant economic losses in 
many crops. Mycoviruses are abundant in B. cinerea, and those that reduce host virulence are 
of particular interest as biocontrol agents. MiSeq and NovaSeq sequencing of the B. cinerea 
isolate Bc2019-174 revealed the presence of Botrytis cinerea fusarivirus 8, Sclerotinia 
sclerotiorum partitivirus 2, Sclerotinia sclerotiorum partitivirus 3, and a novel variant of a virus 
in the family Mymonaviridae. The full genome length of this Mymonaviridae virus was ~9.1 kb, 
and analysis of the RNA-dependent RNA polymerase gene showed an 85% sequence similarity 
to Botrytis cinerea negative-stranded RNA virus 4. Bc2019-174 produced larger lesions on 
detached bean leaves and exhibited no difference in mycelial growth rate on potato dextrose 
agar (PDA) plates compared to the virus-free B. cinerea isolate, B05.10. While B05.10 produced 
large scattered sclerotia when grown on PDA plates in the dark at room temperature for three 
weeks, Bc2019-174 failed to produce sclerotia. Transmission electron microscopy of purified 
viral particles from Bc2019-174 revealed isometric particles 27–35 nm in diameter likely 
belonging to the partitiviruses. Enveloped, filamentous particles and helical, coiled rod-like 
particles belonging to the Mymonaviridae virus were also detected. Bc2019-174 was co-
cultured with B05.10 to evaluate horizontal mycovirus transmission; no transmission was 
detected, possibly due to vegetative incompatibility between the isolates. Single-conidial 
Bc2019-174 isolates were cultured and consistently harboured mycoviruses, indicating vertical 
transmission. The discovery of these co-infecting mycoviruses expands the known mycovirome 
diversity and understanding of viral-host interactions in B. cinerea. 

 

22. OPP-22. Bacteria associated with wild simulated ginseng rhizosphere in central Canada 
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Abstract 

Wild simulated ginseng (WSG) is the production of ginseng by planting within a natural forest. 
There is growing interest to grow American ginseng (Panax quinquefolius L.) in the understory 
of maple (Acer sacchrum Marsh) used for syrup production.  American ginseng is a protected 
plant in its native forest habitat, and there is a concern that planting ginseng in forests may 
result in undesirable outcomes, such as spreading of ginseng diseases.  This study examined the 
potential of WSG production in Ontario by determining light dynamics, site characteristics, 



 

ginseng plant age and density, and rhizosphere bacteria richness and density at a commercial 
wild simulated ginseng site in central Canada.  The forest stand was 60% beech, 39% sugar 
maple, and 1% ironwood, which had been managed for maple sugar production. WSG was 
found in the understory mainly located in 0.1-hectare clusters, ranging from 7,000 – 33,800 
plants per hectare with ginseng plant age from 2 to 8 years old.  Ginseng clusters most 
frequently occurred at mid-slope positions with 8-35% slope and a southeast aspect.  Of 57,041 
bacterial 16S ribosomal sequences obtained from rhizosphere soil of 12 plants, Firmcutes and 
Proteobacter phyla had the greatest relative abundance at 51% and 16%, respectively.  The 
total number of bacterial amplified sequence variants detected was 80 with the greatest 
richness ranging from 10-25% in descending order of:  Proteobacter, Actinobacteriota, 
Firmicutes, and Acidobacteriota.  These results show WSG is a promising alternative means of 
ginseng production in Canada with benefits, such as supporting relatively high rhizosphere 
microbial diversity. 

 

23. OPP-23. Crop residue management through rotation and tillage for fusarium head blight 
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Abstract 

Fusarium head blight (FHB) is a major disease of wheat worldwide due to its association with 
yield losses, reduced grain quality, and mycotoxin contamination. Effective FHB management 
relies on an integrated approach that includes host resistance, fungicide application, and 
agronomic practices. Agronomic strategies, such as crop rotation with non-host crops and 
residue management, can contribute to reducing FHB incidence and severity by decreasing 
pathogen inoculum. However, environmental conditions, Fusarium spp. composition and 
inoculum pressure can influence the effectiveness of these practices.  A three-year field study 
was conducted to evaluate the effects of crop sequence and tillage on FHB development in 
wheat-based cropping systems. The experiment consisted of 25 two-year crop sequences 
involving soybean, canola, wheat, alfalfa, and corn, with all treatments planted to wheat in the 
third year to assess FHB development as influenced by the previous residue crop management. 
Each plot was additionally split into tilled and no-till subplots, resulting in a total of 200 
experimental units. Fusarium head blight incidence and severity were evaluated throughout the 
study. In addition, population dynamics of the Fusarium spp. were assessed using multiplex 
droplet digital PCR, deoxynivalenol content was quantified in both harvested grain and crop 
residues. Environmental data were analyzed to determine potential relationships between FHB 
development and these disease-associated variables. 
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Abstract 

Fusarium head blight (FHB) is one of the most important diseases affecting wheat production in 
the Canadian Prairies, causing yield loss and mycotoxin contamination. Among species 
associated with FHB, Fusarium graminearum is considered the predominant and most 
aggressive pathogen, while F. poae is increasingly detected in wheat production systems. Crop 
residues from cereals and broadleaf crops may serve as inoculum sources, particularly in 
rotations that include corn, soybean, wheat, and canola. This study evaluated the impact of 
long-term crop rotations on the abundance of F. graminearum and F. poae in wheat grain 
samples collected from rotation trials conducted between 2018 and 2025 at Brandon 
(Manitoba), Lethbridge (Alberta), Saskatoon and Indian Head (Saskatchewan). Wheat samples 
from rotations were analyzed using a multiplex Droplet Digital PCR (ddPCR) assay. Unlike 
conventional PCR and qPCR, ddPCR provides absolute quantification of target DNA without the 
need for standard curves and allows simultaneous detection of multiple species, improving 
efficiency, sensitivity, and reproducibility. Initial results show that F. graminearum thrives in 
rotations involving corn and wheat, confirming these residues as important inoculum sources. 
In contrast, F. poae appeared across various systems, suggesting it has broader environmental 
plasticity. Ultimately, this study highlights ddPCR as a powerful tool for monitoring pathogen 
dynamics and improving FHB management in western Canada. 
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Abstract 

Early blight, caused by Alternaria spp., is a major foliar disease of potato worldwide. To 
characterize species diversity, pathogenicity, and fungicide sensitivity of Alternaria populations 
in Manitoba, surveys were conducted from 2023 to 2025. A total of 398 symptomatic samples 
were collected, yielding 163 Alternaria-like isolates based on morphology. Over one hundred 
representative isolates were sequenced using ITS and Alt a1 loci. Further phylogenetic analyses 
assigned isolates to different genetic sections. The occurrence of A. alternata (Fr.) Keissl, A. 
solani Sorauer and A. infectoriae E.G. Simmons indicated temporal shifts in species 
composition. Pathogenicity assays on detached potato leaves showed wide variation in 
aggressiveness, with disease severity ranging from 0 to 75%. Several isolates of A. solani and A. 
alternata caused severe lesions, whereas others produced minimal symptoms, demonstrating 
substantial phenotypic variability. Fungicide sensitivity assays with fluxapyroxad (Sercadis), 
prothioconazole + tebuconazole (Proline Gold), pydiflumetofen + difenoconazole (Miravis Duo), 
and pyrimethanil (Scala) showed dose-dependent inhibition. In general, isolates from 2025 
exhibited reduced sensitivity to multiple fungicides compared with earlier years, and some 
highly aggressive isolates showed the lowest sensitivity. These findings highlight dynamic 
species composition, biological variability, and shifting fungicide sensitivity, emphasizing the 
need for continued monitoring and improved early blight management strategies. 
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Abstract 

Plasmodiophora brassicae, an obligate parasite of the Brassicaceae, infects economically 
important crops such as canola (Brassica napus). To facilitate infection, P. brassicae secretes 
effector proteins that manipulate host biological processes. This study aimed to characterize 
the secreted effector complement of two resistance-breaking pathotypes identified in canola 
grown in western Canada. Long-read sequencing of single-spore isolates of pathotypes 3A and 
5X revealed genome sizes of 27.4 and 23.8 Mbp, with an estimated 12,666 and 11,919 
predicted coding sequences, respectively. RNA sequencing was conducted at 7, 14, and 21 days 
post-inoculation with pathotype 3A in resistant and susceptible rutabaga (B. napus ssp. 



 

rapifera) cultivars, and transcript abundance was validated using NanoString technology. 
Comparison of the predicted effector complement of pathotype 3A with a previous analysis of 
pathotype 5X identified 53 shared effectors. Two highly expressed secreted proteins, 
SPR01261.1 and SPQ99289.1, were selected for functional characterization. A yeast signal 
sequence trap assay confirmed the functionality of their signal peptides. Fluorescent protein 
tagging showed localization to the nucleus and cytoplasm in leaf tissue, with root localization 
currently under investigation. Enzyme assays assessed the predicted protease activity of 
SPR01261.1 and kinase activity of SPQ99289.1. Characterizing P. brassicae effectors and their 
roles during infection will support effector-guided resistance breeding and more durable 
clubroot management. 
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Abstract 

Tan spot, caused by the fungal pathogen Pyrenophora tritici-repentis (Ptr), is a destructive foliar 
disease of wheat. Symptoms include necrotic and/or chlorotic foliar lesions, induced by the 
necrotrophic effectors ToxA, ToxB, and ToxC. While the deployment of genetically resistant 
cultivars is an effective and practical management strategy, most genetic studies have focused 
on bread wheat, limiting progress in durum wheat improvement. This study aimed to identify 
novel sources of resistance from underutilized durum wheat accessions from the 
Mediterranean Rim. A panel of 217 accessions was inoculated with race 2 isolates producing 
ToxA under controlled conditions. Plants were evaluated at the two-leaf stage, and disease 
severity was scored five days post-inoculation using a 1–5 scale (1–2 = resistant; 3–5 = 
susceptible). A genome-wide association study (GWAS) using single-nucleotide polymorphism 
(SNP) markers identified seven loci associated with resistance to race 2. These loci were located 
on chromosomes 1B, 4A, 6A, 7A, and 7B, and a total of 153 accessions were identified as 
potential sources of resistance. These findings provide valuable genetic resources for improving 
tan spot resistance in durum wheat breeding programs.  
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Abstract 



 

Entomopathogenic nematodes (EPNs) are important biological control agents in orchard 
systems, but their detection can be challenging due to low population densities and cryptic life 
stages. This study characterized soil nematode communities and EPN occurrence across 20 fruit 
orchards in the Niagara region using high-throughput metabarcoding of the 18S rRNA V6-V8 
region (Illumina MiSeq). Bioinformatic processing retained 44-97% of reads, yielding 98 high-
confidence nematode Amplicon Sequence Variants (ASVs) representing 30 genera. Nematode 
communities were primarily dominated by bacterivores and fungivores, indicating microbially 
driven decomposition pathways, whereas higher trophic groups were less abundant. Alpha 
diversity (Shannon index) remained stable across seasons (Wilcoxon, p = 0.35), while beta 
diversity analyses revealed a modest but significant seasonal effect in community composition 
(PERMANOVA, p = 0.014), although overall clustering remained weak. EPNs were detected at 
45% of sampled sites and including Steinernema, Oscheius, Pristionchus, and Pellioditis, 
representing a mix of entomopathogenic and opportunistic insect-associated nematodes. Their 
distribution was highly heterogeneous, with some orchards lacking detectable EPNs and others 
exhibiting high read abundance. Generalized linear models (GLMs) indicated no significant 
effects of host tree species or season on EPN presence. Overall, metabarcoding proved 
effective for detecting rare and cryptic nematode taxa, such as Canadian soil preserved EPNs, 
while simultaneously characterizing broader soil food-web structure. These results highlight the 
complexity of nematode community assembly in orchard soils and emphasize the importance 
of high-resolution molecular tools for informing newly identified EPN species that could added 
a great value into integrated pest management to control insect pressure in fruit orchards and 
reduce dependency on imported commercial EPNs. 
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Abstract 
Increasing interest of cover crop use in vegetable production considering several benefits 
including soil pest suppression, yet how it influence soil nematode feeding group structure 
remains poorly understood; specially interaction with nitrogen fertilization. Using 18S rRNA 
gene metabarcoding across 54 soil samples collected at three sampling points (baseline, post-
incorporation, and harvest) from a randomized complete block experiment in Ontario, Canada; 
we tracked nematode community responses to alfalfa (Medicago sativa L.), sorghum-
sudangrass (Sorghum bicolor × S. sudanense), and their mixture under two nitrogen regimes in 
a carrot (Daucus carota L.) production system. Bacterivores dominated across all treatments 
(ranging from 30% to 82%), with sampling time and cover crop identity jointly accounting for 
23.1% of community variation. Alfalfa reduced plant-parasitic nematode abundance by 63.8% 
at post-incorporation relative to the no-cover-crop control, though nitrogen addition reversed 
this suppression at harvest (+199%). Sorghum-sudangrass drove a bacterivore-to-fungivore 



 

transition by harvest (~8% to ~45%), reflecting fungal-pathway decomposition associated with 
high carbon-to-nitrogen ratio residues. Combination of alfalfa and sorghum-sudangrass (legume 
and non-legume mixture) shows the most potential of plant parasitic nematode management 
under nitrogen implemented carrot production up to 28% reduction. All treatments remained 
within the disturbed food web quadrant (enrichment index = 77.0; structure index = 27.9). 
Cover crop type significantly influenced individual carrot weight (F₃,₂₄ = 6.00, p = 0.003) without 
affecting total yield. Cover crop functional type selection meaningfully steers biological 
suppression of plant-parasitic nematodes, but nitrogen co-management determines whether 
this suppression is sustained through harvest. 
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Abstract 

Sclerotinia sclerotiorum (Lib.) de Bary, the causal agent of white mold, is a major pathogen of 
soybean, causing an estimate average of $32 M losses in Ontario soybean production annually. 
Management strategies include crop rotations, soil tillage, moderately resistant cultivars and 
foliar fungicides. Ascospores are released through apothecia formed by sclerotia when soil 
conditions are favourable in the top five centimetres of the soil- humid and mild (< 25°C) 
conditions. Predictive climatic models have been developed in the U.S.A. and Quebec, utilizing 
local weather data; however, agricultural practices such as row spacing, plant density, soil 
tillage and soil type can affect the humidity and temperature of the soil, thus affecting 
carpogenic germination. As such, climatic models predict general regional germination and not 
field specific germination. As return-on-investment of fungicide applications relies heavily on 
applying fungicides preventatively as apothecia are emerging, highly accurate models taking 
into consideration field specific conditions are required. In order to improve model accuracy, 
we suggest using remote sensing through readily available satellite data at a 30 m x 30 m 
resolution, which is capable of taking into account real-time field conditions. This project 
explores the potential of remote sensing using satellite data to improve overall prediction of 



 

carpogenic germination and the potential to predict carpogenic germination at a field-specific 
level in order to improve management of soybean white mold.  

 

31. ET-31. Efficient production of Verticillium longisporum microsclerotia using sorghum-
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Abstract 

Verticillium longisporum, the causal agent of Verticillium stripe in canola, survives as melanized 
microsclerotia that drive infection. Reliable production of microsclerotia is essential for disease 
screening; however, efficient and consistent methods for inoculum production remain limited. 
This study evaluated different substrates for in vitro growth and microsclerotia production and 
developed a sand-substrate mushroom spawn bag method for producing artificial inoculum. 
Among the substrates tested, a sorghum-based medium supported the fastest mycelial growth, 
abundant microsclerotia formation, and resulted in the highest disease severity in canola, 
whereas buckwheat was the least favorable. Greenhouse assays further confirmed that 
sorghum-based inoculum induced robust infection while not affecting canola seedling 
emergence. The sand-substrate approach provides a time- and labor-efficient method for 
generating consistent inoculum, facilitating studies of Verticillium stripe and pathogen biology.  
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Abstract 

Soybean (Glycine max) is a major field crop in Manitoba, valued for its high protein and oil 
content. However, production is increasingly restricted by Fusarium root rot, which is favoured 
by cool soil conditions and can reduce emergence, early growth, and yield. This study evaluated 
Bradyrhizobium japonicum and the arbuscular mycorrhizal fungus Rhizophagus irregularis, 
applied individually and in combination, for their effects on Fusarium root rot severity, soybean 



 

yield, and seed traits. A field experiment was conducted at the AAFC Morden Research and 
Development Centre in 2025 using seven treatment combinations of rhizobia, AMF, and 
Fusarium avenaceum across ten soybean cultivars. The experiment will be repeated in 2026. 
Yield, 100-seed weight, and seed lipid content were assessed. The AMF-only treatment 
produced the highest yield (1778.33 ± 48.98 g/plot), while granular rhizobia under F. 
avenaceum pressure produced the lowest (1589.07 ± 61.19 g/plot). Liquid rhizobia under F. 
avenaceum pressure maintained high yield (1776.30 ± 55.37 g/plot), comparable to the highest-
yielding pathogen-free treatment. Among soybean cultivars, OAC Purty had the highest yield 
(1967.5 ± 62 g/plot), whereas Maple Belle had the lowest (1410.24 ± 62 g/plot). Preliminary 
lipid measurements were numerically highest in the Fusarium-only (23.25 ± 1.13 %) and AMF-
only treatments (22.92 ± 1.04%) compared with the untreated control (20.47 ± 1.07 %). Maple 
Belle and Jari showed the highest and lowest lipid contents, respectively. Among cultivars, OAC 
Stradford had the highest seed weight (378.99 ± 0.8 g) and Maple Belle the lowest (364.66 ± 0.8 
g). Overall, cultivar selection and inoculant formulation influenced soybean performance under 
Manitoba field conditions and will support future field validation studies.  

 

33. ET-33. Effect of pH and inoculum concentration on root hair infection by Plasmodiophora 
brassicae. K. Ruigrok, B.D. Gossen, and MR. McDonald. Department of Plant Agriculture, 
University of Guelph, 50 Stone Road E, Guelph, ON, Canada N1G 2W1 and (B.D.G.) Saskatoon 
Research and Development Centre, Agriculture and Agri-Food Canada, 107 Science Place, 
Saskatoon, SK, Canada S7N 0X2. 

Abstract 

Clubroot, caused by Plasmodiophora brassicae (Woronin), is an important soil-borne disease of 
brassica crops. A study was conducted to evaluate the effects of pH and inoculum 
concentration on root hair infection (%RHI) and stage of development by P. brassicae in 
Shanghai pak choy (Brassica rapa subsp. chinensis), which is highly susceptible to clubroot. Ten-
day-old seedlings were grown individually in 5 mL pipette tips filled with acid-washed sand 
adjusted to pH 5.2, 6.2, 7.2, or 8.2 using biological buffers.  Each treatment was inoculated with 
1 mL of resting spore concentrations of 10³, 10⁵, or 10⁷ spores mL⁻¹. RHI was assessed at 3, 5, 
and 7 days after inoculation on the main root at about 1 cm below the hypocotyl. There was a 
significant three-way interaction (p = 0.04), indicating that %RHI changed over time under 
different conditions. RHI increased with inoculum concentration, with the highest infection 
observed at  pH 5.2 and 10⁷ spores mL⁻¹ (58%), intermediate at 10⁵ spores mL⁻¹ (31%), and 
lowest at 10³ spores mL⁻¹ (12%). Alkaline soil pH had a strong suppressive effect; the highest 
%RHI at 107 spores mL⁻¹ occurred at pH 5.2 (58%) and 6.2 (58%) but declined substantially at pH 
7.2 (18%) and 8.2 (8.7%). Soil pH of 8.2 delayed pathogen development in root hairs across 
inoculum concentrations; development did not progress beyond primary plasmodia after 7 
days, while secondary zoospores developed and were even released in other treatments. These 
results demonstrate that pH above 7.2 reduces root hair infection and delays pathogen 
development. 



 

34. ET-34. Fusarium species associated with basal rot of garlic from different sources. M. R. 
MCDONALD, J. SCICLUNA, AND S. SEDAGHATKISH. Department of Plant Agriculture, University 
of Guelph, 50 Stone Rd E, Guelph, ON, N1G 2W1, Canada 

 

Abstract 

Fusarium basal rot of garlic is the most important disease of garlic in many regions of the world, 
including Ontario, Canada. The disease is associated with several Fusarium species; F. 
proliferatum and F. oxysporum f.sp. cepae are the most common in the United States. The 
objective of this study was to assess Fusarium infection and species in garlic seed cloves from 
eight commercial garlic fields in Ontario and five samples from a commercial seed company. 
The Ontario samples were Music garlic from four locations grown from either conventional 
seed cloves or cloves originally from meristem tissue culture and increased in the field for three 
years. The commercial seed was conventional or organic Music or Purple Stripe plus one 
conventional rocambole line. Five asymptomatic cloves from each sample were surface 
sterilized and cut into three sections: basal plate, middle and tip. These were plated on 
Fusarium selective media containing potassium chloride and antibiotics. The number of cloves 
producing colonies consistent with Fusarium morphology was assessed 2 and 10 weeks after 
plating. Colonies were subcultured onto water agar with rice for identification to species. Six of 
the eight Ontario samples and one of five commercial samples produced Fusarium colonies 
after 2 weeks. After 10 weeks, all samples had some infected cloves except one from Ontario. 
Fusarium proliferatum was found in all samples except one with only F. oxysporum. Three 
samples had both species. Results support the hypothesis that F. proliferatum is an endophyte 
in garlic that can become a pathogen.  

 

 

35. ET-35. Seedborne transmission of Verticillium longisporum in canola depends on 
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Longfei Wu1, Weixin Fei2, Kan-Fa Chang1, Ahmed Abdelmagid3, Fouad Daayf4, Stephen E. 
Strelkov1, and Sheau-Fang Hwang1. 1Department of Agricultural, Food and Nutritional Science, 
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101 Rte 100 #100, Morden, MB R6M 1Y5, 4Department of Plant Science, University of 
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Abstract 

Verticillium longisporum, the causal agent of Verticillium stripe, is an increasingly important 
pathogen of canola (Brassica napus) in Canada. Soilborne microsclerotia are considered the 
primary inoculum; however, the epidemiological role of seedborne spread remains unclear. 



 

This study evaluated transgenerational transmission of V. longisporum across three successive 
generations of spring canola. Pathogen presence in stem and seed tissues was assessed using 
culture-based re-isolation and a quantitative PCR (qPCR) assay targeting the pVL sequence, with 
a standard curve generated from purified DNA (detection limit: 1–10 pg). In the maternal 
generation, severe systemic colonization of stems facilitated pathogen entry into developing 
seeds. In the second and third generations, pathogen DNA was detected in surface-sterilized 
stem and seed tissues by qPCR, with significantly higher loads in stems than in seeds. Recovery 
of viable V. longisporum was largely restricted to samples with cycle threshold (Ct) values <30, 
while samples with higher Ct values yielded no fungal growth. These results confirm vertical 
transmission of V. longisporum via canola seed across multiple generations. Furthermore, 
molecular detection provides the sensitivity required to detect latent infections when culture-
based methods are limited by low pathogen biomass. 

36. ET-36. Contribution of Verticillium longisporum-infected canola residues to soil inoculum 
and disease development 
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Stephen E. Strelkov1 
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Correspondence to: S.F. Hwang and S.E. Strelkov 

Abstract  

Verticillium stripe, caused by Verticillium longisporum, is an important disease of canola 
(Brassica napus). Soilborne microsclerotia from infected crop tissues are considered a primary 
inoculum source. This study evaluated the epidemiological contribution of infected canola 
residues to subsequent disease development. Greenhouse bioassays were conducted using 
dried and milled canola tissues from plants representing a range of disease severities, early-
stage infections, and wilted plants, alongside a grain inoculum control. Canola plants grown in 
soil inoculated with the various inoculum types were assessed for germination, height, early 
disease severity (ds; 1–9), late disease severity (DS; 0–5), and growth stage (BBCH 0–99). 
ANOVA confirmed highly significant treatment effects across all traits, with repeated measures 
analysis indicating distinct temporal disease progression among inoculum sources. Early ds was 
strongly associated with late DS (R2 = 0.81, P < 0.001), and late DS was highly associated with 
growth stage (R2 = 0.88, P < 0.001), indicating accelerated senescence under severe infection. 
Residue-derived inoculum had limited impact on plant height, whereas grain inoculum 
significantly reduced growth. Early disease severity was lowest in controls and low-DS residues, 
intermediate in DS 2–5 and wilted residues, and highest with grain inoculum. However, late-



 

stage disease peaked with DS 3 residues, while DS 4–5 and wilt residues plateaued, and grain 
inoculum declined to moderate levels. Principal component analysis supported these trends, 
showing strong negative associations between disease severity and agronomic traits. These 
findings highlight the role of infected crop residues in V. longisporum epidemiology. 

 

37. ET-37. Effect of temperature on growth and survival of three pathogenic fungi of 
strawberry 

M. Roy, M. Delisle-Houde, A. Lebreton, R.J. Tweddell 

Département de phytologie, Université Laval, Québec, QC G1V 0A6, Canada 

Abstract 

In strawberry cultivation (Fragaria × ananassa), transplants from nurseries are often a source of 
phytopathogenic agents, requiring the use of synthetic pesticides. Thermotherapy represents a 
potential eco-friendly alternative to reduce the inoculum of phytopathogenic agents in 
strawberry transplants. The objectives of the study were (1) to evaluate in vitro the effect of 
temperature on the growth of Colletotrichum acutatum, Neopestalotiopsis rosae and 
Verticillium dahliae and (2) to determine, in vitro, the lethal temperatures for these 
phytopathogenic fungi. Firstly, the fungi were grown on agar plates at temperatures ranging 
from 22.5°C to 37.5°C.  Radial growth was measured every 24 hours. Growth of C. acutatum 
and N. rosae was optimal at 22.5°C and 27.5°C, with a slower growth rate at temperatures 
above 27.5 °C. For V. dahliae, the growth was optimal at 22.5°C and 27.5°C, and there was no 
growth at 32.5°C and 37.5°C. Secondly, the fungi were exposed for different periods of time at 
temperatures ranging from 30°C to 50°C, and their survival was then determined. For V. 
dahliae, the lethal exposure times were 96 hours at 42.5°C, 3 hours at 45°C or 47.5°C, and 2 
hours at 50°C, whereas for C. acutatum, they were 8 hours at 45°C, 4 hours at 47.5°C, and 3 
hours at 50°C. In the case of N. rosae, the lethal exposure times were 4 to 24 hours at 45°C, 3 
hours at 47.5°C, and 2 hours at 50°C. Further work will be conducted to determine in planta the 
lethal temperatures for the aforementioned fungi. 

 

38. ET-38. Management strategies for Phytophthora Root Rot,  combining quantitative and 
qualitative host resistance with seed treatments across multiple environments 

 O.S.D.1* Wally,, A1.Wragg , D1. Lawrence,  A2.Abdelmagid, and  Y.M3. Kim. 1 Agriculture and 
Agri-Food Canada, Harrow Research and Development Centre, 2585 County Rd 20, Harrow, ON, 
N0R 1G0, 2Agriculture and Agri-Food Canada, Morden Research and Development Centre, Route 
100, Unit 100 – 101, Morden, MB, R6M 1Y5, 3Agriculture and Agri-Food Canada, Brandon 
Research and Development Centre, 2701 Grand Valley Road, Brandon, MB, R7A 5Y3. 

Abstract 



 

Phytophthora root rot (PRR), caused by the soilborne oomycete Phytophthora sojae, remains a 
major constraint on soybean production. Management relies on partial field tolerance, major 
resistance to P. sojae genes (Rps), and oomycete-active fungicide seed treatments. However, 
Rps gene effectiveness depends on recognition of corresponding avirulence (Avr) effectors in 
local P. sojae populations, whereas field tolerance provides broader quantitative protection. 
This study evaluated four commercial fungicide seed treatments in soybean near-isogenic lines 
carrying different Rps genes within two genetic backgrounds that differ in field tolerance: 
Haro(low tolerance) and Williams (moderate tolerance). Trials were conducted across multiple 
locations over three years in Manitoba, where sites were inoculated with P. sojae at planting, 
and Ontario, where sites were naturally infested. In Manitoba, seed treatments improved plant 
stands and yield compared with the untreated control, with limited effects of Rps genes. In 
Ontario, seed treatments improved plant stand and provided smaller yield protection, whereas 
Rps genes had a greater yield effect. Yield enhancement from Rps genes ranged from 19 to 88% 
in Haro and 4 to 13% in Williams, whereas seed treatment responses ranged from 3 to 23% in 
Haro and 4 to 8% in Williams. Field isolate pathotype profiles were correlated with Rps gene 
yield performance in Ontario for Haro (R2= 0.74, p < 0.0001) and Williams (R2 = 0.57, p = 
0.0011), but not in inoculated Manitoba sites. These results indicate that seed treatments 
improve establishment and yield, while Rps gene performance depends strongly on regional P. 
sojae pathotype profiles. 

 

39. ET-39. Development of a one-step RT-qPCR method for the detection of Phytophthora 
abietivora viable propagules in environmental samples 

S.B. Nouemssi, M. Delisle-Houde, R.J. Tweddell, P. Tanguay 

Département de phytologie, Université Laval, Québec, QC G1V 0A6, Canada; (S.B.N., P.T.) 
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PEPS, Québec, QC G1V 4C7. 

Abstract 

The Christmas tree industry is important for both the economy and culture of Canada. 
However, this industry is currently threatened by the emergence of a recently identified 
oomycete pathogen: Phytophthora abietivora. In Québec, data gathered over the last 5 years 
suggests that the pathogen is spreading from the nurseries to the fields. Oomycetes can 
produce dormant structures called oospores, that can survive years in unfavorable conditions, 
further complicating disease management. Ongoing surveillance and monitoring efforts rely 
heavily on DNA-based diagnostics complemented with baiting assays, culture isolation and 
morphological identification. A caveat of DNA detection is that there is no distinction between 
live and dead cells, which limits the interpretation of the actual risk posed by the pathogen. 
Here, we aim to address this limitation by implementing a one-step RT-qPCR assay to rapidly 
detect viable propagules of P. abietivora in environmental samples. This assay, specifically 
targeting the internal transcribed spacer 2 (ITS2) from the precursor ribosomal RNA, was used 
to assess the viability of purified P. abietivora oospores. Preliminary results show that the assay 



 

is highly sensitive, detecting up to 0.05 oospore equivalent per reaction. Although heat-treated 
oospores still yielded positive RT-qPCR detection, a clear shift in Cq values was observed, 
suggesting incomplete degradation or persistence of residual RNA in treated samples. While 
more optimization and validation on environmental samples are still needed, this assay will 
provide a much-needed tool for the development of better management practices for 
Phytophthora abietivora in the Christmas tree industry. 
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Abstract 

Bacterial blight caused by Pseudomonas syringae complex severely impacts northern blueberry 
production in British Columbia (BC), which accounts for approximately 90% of Canada’s 
blueberry output. Current copper-based control strategies face bacterial resistance and 
environmental concerns. Bacteriophages offer targeted antibacterial action but are limited by 
environmental instability. Biodegradable polymer nanoparticles and metal-oxide nanoparticles 
(NPs) may enhance phage stability, delivery, and efficacy, making phage-nanoparticle systems 
promising sustainable alternatives. This study evaluated phage-NP synergy for controlling P. 
syringae in highbush blueberry. Environmental (soil, water) samples and infected plant 
materials were collected from the Fraser Valley, BC. Phages were isolated using double agar 
overlay following enrichment with six virulent P. syringae strains, and purified through five 
plaque rounds, yielding 27 isolates. Phage characterization included host-range and 
spectrophotometric lytic activity assays. Synergy between phages and low environmental risk 
NPs (nanochitosan and nanocellulose), as well as zinc oxide, was assessed using agar plate and 
broth microdilution methods. Host-range analysis across 47 Pseudomonas strains identified 
broad host-range phages (psp37, 63, 68, 98, 117, 119, 121, 130, 201, and 203), infecting 15-29 



 

strains. Killing curve assays showed that phage cocktail 1 (psp37, 117, 130) and phage cocktail 2 
(psp37, 63, and 203) effectively suppressed highly virulent strains at multiplicities of infection 
(MOIs) of 1, 10, and 100 over 35 hours. Combined phage-NP treatments significantly reduced 
the area under the curve (AUC) (p < 0.001) compared to individual treatments, indicating 
positive synergy, particularly in chitosan-phage and zinc oxide-phage systems. This synergy 
enhances the biocontrol of P. syringae in blueberry, offering a sustainable alternative to 
copper-based treatments. Unclassified / Non classifié  
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Abstract 

Pseudomonas are Gram-negative bacteria colonizing diverse environments and hosts. Many 
Pseudomonas species produce phenazines, redox-active metabolites associated with pathogen 
suppression, biofilm formation, and virulence, making them attractive candidates for biocontrol 
applications. Different Pseudomonas species produce distinct phenazines through accessory 
modification genes, potentially leading to different host effects. Although phenazines have 
been studied in clinical settings as virulence factors and in agricultural settings as antimicrobial 
compounds, little is known about their effects on insects and plants. We previously found that 
phenazine biosynthesis contributes to the virulence of P.aeruginosa PAO1 in Drosophila 
melanogaster. Because phenazine-producing Pseudomonas species occupy diverse ecological 
lifestyles ranging from opportunistic pathogenesis to plant protection, we investigated whether 
phenazine production influences interactions with insect and plant hosts. To investigate the 
role of phenazines in cross-kingdom host interactions, we used P. aeruginosa and P. 
chlororaphis to infect Arabidopsis thaliana and D. melanogaster. We found that the disruption 
of phenazine biosynthesis in P. aeruginosa reduced insect-killing and plant-growth inhibition, 
supporting a role for phenazines in virulence across hosts. In contrast, deletion of the 
phenazine biosynthesis operon in P. chlororaphis increased insect virulence, suggesting that 
phenazines may function as ecological metabolites rather than universal virulence factors. 
Additionally, purified phenazines, pyocyanin (PYO) and phenazine-1-carboxylic acid (PCA), 
caused concentration-dependent inhibition of plant growth, demonstrating that phenazines can 
inhibit plant growth. Ongoing work investigates whether introducing phenazine biosynthesis 



 

into beneficial Pseudomonas strains alters insect pathogenicity and plant interactions. 
Together, these findings highlight the contextdependent roles of phenazines in shaping plant 
and insect host interactions. 

 

42. ET-42. Evaluating in-furrow and foliar fungicidal management for Colletotrichum coccodes 
in Canadian potatoes. 

 

J.A. Ketler, M.N. Konschuh, C. Trueman and D.P. Yevtushenko 

Department of Biological Sciences, University of Lethbridge, Lethbridge, AB. T1K 3M4, Canada; 
(C.T.) Syngenta Canada, Guelph, ON, N1G 4Z3, Canada 

Abstract 

Many soilborne diseases are difficult to suppress once they have appeared in agricultural fields. 
Potato black dot is caused by the pathogenic fungus Colletotrichum coccodes (Wallr.) S. Hughes, 
which affects potatoes through skin blemishing and necrotic tissue. Despite causing distinct 
disease symptoms, it is a very elusive pathogen as even heavily infected plants are often 
asymptomatic until the end of the growing season. C. coccodes may contribute to disease 
complexes such as potato early dying (PED), although its role and interactions with other PED-
causing agents are not well understood. The aim of this study was to evaluate the efficacy of 
different active ingredients and application methods to suppress black dot development in 
potatoes under local field conditions. The experimental design included in-furrow applications 
of fungicide alongside inoculation of soil with C. coccodes infected grain, and foliar fungicide 
application followed by inoculation with the pathogen. This approach tested the protection of 
plants against different infection pathways. The potato plants were monitored for disease 
symptom development throughout the growing season alongside in vitro culture of explants to 
determine the presence of pathogen in the internal tissues of the plants. Once harvested and 
stored, the mature tubers were scored for disease incidence and severity. Stem tissues, 
cultured in vitro, confirmed successful infection by C. coccodes, and some treatments showed a 
reduced stem infection rate. The incidence and severity of symptoms on the harvested tubers 
was not significantly different between the treatments. The results of this study enhance our 
understanding of black dot management.  
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Abstract  

Soilborne pathogens are major constraints to horticultural crop production, and reliance on 
chemical control is increasingly limited by environmental and regulatory concerns. Endophytic 
fungi offer a sustainable alternative because they can suppress pathogens and stimulate plant 
growth through direct antagonism and volatile organic compound (VOC)-mediated 
mechanisms. This study evaluated selected fungal endophytes for antifungal activity 
against Dactylonectria torresensis, Fusarium oxysporum, Pythium ultimum, 
and Rhizoctonia solani, and for plant growth promotion using Arabidopsis thaliana VOC assays 
and peat-based tomato (Solanum lycopersicum) performance assays. Cell-free culture filtrates 
significantly inhibited mycelial growth of all four pathogens (P < 0.05), with responses varying 
by fungal isolate and pathogen. Trichoderma harzianum and Trichoderma lentiforme showed 
broad-spectrum antagonistic activity. T. harzianum reduced growth 
of P. ultimum, R. solani, D. torresensis, and F. oxysporum by approximately 86%, 71%, 60%, and 
58%, respectively. In VOC assays, Arabidopsis thaliana exposed to fungal volatiles showed 
increased chlorophyll content and fresh biomass without direct microbial contact. 
The Clonostachys rosea treatment produced the strongest biomass response and emitted VOCs 
associated with plant performance, including 1,4-dimethoxybenzene, 2-decanol, 4-methyl-3-
hexanone, and 5,9-dimethyl-2-decanone. In tomato 
assays, T. lentiforme and T. harzianum improved plant height, stem diameter, and chlorophyll 
content, with performance comparable to the commercial bioproduct RootShield®. These 
results identify multifunctional endophytic fungi with potential for biological control and plant 
growth promotion in sustainable horticultural production. 

 

44. ET-44. Toward Genetically Defined Clubroot Research: Optimizing Single-Spore Isolate 
Multiplication and Phenotyping of Plasmodiophora brassicae 

K. Obwatinya, J. Mitchell, D.J. Serna, S.E. Strelkov, and A. Botero-Ramírez 

 

Department of Biological Science, MacEwan University, Edmonton, AB, T5H 0K9 
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Abstract 

Plasmodiophora brassicae, the causal agent of clubroot, is a major disease of canola and other 
Brassicaceae crops. Research on this pathogen commonly relies on heterogeneous field isolates 
containing multiple pathotypes, whereas the use of genetically homogeneous single-spore 



 

isolates (SSIs) remains underutilized due to low recovery efficiency, technical difficulty, and 
limited inoculum production. This study developed greenhouse methodologies to support SSI-
based clubroot research by (i) optimizing inoculum production from SSIs and (ii) evaluating 
whether reduced container size improves pathotyping efficiency. For inoculum multiplication, 
the universally susceptible host ECD 05 (Brassica rapa var. pekinensis ‘Granaat’) was inoculated 
with 1 × 10⁴ or 1 × 10⁶ resting spores per plant and grown in containers of approximately 300, 
800, or 2200 mL. Plants received 20N:20P:20K fertilizer once or twice weekly. Six weeks after 
inoculation, disease severity, gall biomass, and resting spore density were assessed. For 
phenotyping efficiency, five host genotypes from the Canadian Clubroot Differential set were 
grown in 72-cell (~65 mL), 128-cell (~28 mL), or 144-cell (~16 mL) trays and inoculated with 
pathotypes 3H or 6B. In the multiplication experiment, at the lower inoculum level, disease 
severity and gall biomass increased with increasing container size and fertilization frequency. 
Maximum gall production occurred in 2200 mL pots fertilized twice weekly. In the phenotyping 
study, reduced container sizes did not consistently maintain disease severity, particularly for 
pathotype 6B. Overall, these findings improve SSI propagation efficiency while highlighting 
limitations of reduced-space systems for clubroot pathotyping and phenotyping. 
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Abstract  
Quinoa (Chenopodium quinoa) is gaining interest as a viable crop for diversification and 
sustainable agriculture in Saskatchewan. However, the emergence of new diseases and the 
limited regional understanding of their epidemiology constrain effective management and 
threaten the long-term viability of quinoa production. A field survey conducted in the 2022 
growing season identified early-season seedling disease, root rot and damping-off, dominated 
by Rhizoctonia solani and multiple Fusarium spp., with the highest incidence recorded in 
southeastern Saskatchewan (18%). In contrast, foliar disease pressure was more severe in the 
Northwest, where a concentrated leaf-spot complex caused by Alternaria alternata and 
Stemphylium vesicarium was identified, along with localized occurrences of stem rot caused by 
Sclerotinia sclerotiorum and Neocamarosporium betae. Using amplicon-based ITS and 16S rRNA 



 

profiling in controlled-environment, we characterized the seed-associated fungal and bacterial 
communities that form the microbial baseline introduced into local quinoa production systems. 
Seeds were predominantly enriched with members of the Pleosporales, including several 
phytopathogenic taxa, along with Cladosporium herbarum, S. vesicarium, Pseudomonas, 
Flavobacterium, and Massilia. As seedlings developed, these seed-borne assemblages 
underwent strong compartment-specific restructuring: aerial tissues were dominated by 
Penicillium olsonii and Sphingomonadaceae, whereas roots and rhizosphere compartments 
were enriched with diverse taxa such as Acremonium, Burkholderiaceae, Mariannaea and 
Streptomycetaceae. Distinct microbial signatures in each tissue suggested deterministic 
ecological filtering during early plant development. Together, the disease survey and seed 
microbiome profiling showed that quinoa enters Saskatchewan production systems with a 
diverse seed-borne microbial assemblage that is rapidly reorganized during early plant 
development. These findings provide a foundational framework for future work linking seed-
associated microbiota with plant establishment. 
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Abstract 
Verticillium longisporum, the causal agent of Verticillium stripe, is an emerging soilborne 
pathogen threatening canola production. Accurate detection and quantification in soil 
are essential for understanding its distribution and supporting effective disease 
management. In this study, 20 soil samples were collected from a disease nursery in 
Manitoba to assess pathogen presence and abundance using molecular and biological 
approaches. DNA was extracted and normalized prior to analysis. Conventional PCR and 
gel electrophoresis confirmed the presence of the target sequence in all samples. qPCR 
using the VL-1 primer set and a gBlock standard curve showed strong performance, with 
a detection limit of 12 copies per 20 µL reaction. V. longisporum was consistently 
detected in all soil samples, with relatively low variability (11,749 to 38,229 copies kg⁻¹ 
soil). A greenhouse bioassay was conducted using soil from each field mixed 1:1 (v/v) 
with Sunshine Mix and planted with two canola cultivars. Disease severity was assessed 
weekly over four weeks (0 –9) scale, and plant vigor was recorded at 14, 21, and 28 days 
after seeding. Disease severity increased over time across all samples, with moderate 
variation among soils; some fields showed lower disease development, whereas others 
exhibited higher disease progression based on AUDPC values. Overall, molecular and 
bioassay results were consistent, indicating relatively uniform pathogen presence but 



 

variable disease expression. Ongoing work focuses on optimizing droplet digital PCR to 
improve sensitivity and enable more precise quantification. 

 

 

47. PI-47.  Identification of resistance to Leptosphaeria maculans (blackleg) in diverse 
Brassica spp. accessions.  

T.W. Ernst and R. Fredua-Agyeman  

Brassica and Pulse Genetics, Faculty of Agricultural, Life and Environmental Science - 
Agricultural, Food & Nutritional Science Department, Edmonton, AB, Canada, T6G 2P5  

Abstract 

Blackleg, caused by the pathogen Leptosphaeria maculans, negatively impacts canola (Brassica 
napus L.) production globally. Host resistance is the primary tool for disease management. 
However, major blackleg resistance genes are easily overcome due to the co-evolution of the 
pathogen. Resistance in diverse related Brassica species can be transferred into commercial B. 
napus germplasm; therefore, identification of novel resistance sources, especially those with 
quantitative resistance, is valuable. In this study, blackleg resistance within a diverse set of 387 
Brassica accessions was assessed at 3 field locations across Canada in 2025. The trials evaluated 
30 B. rapa, 45 B. nigra, 10 B. oleracea, 217 B. napus, 66 B. juncea, and 19 B. carinata accessions, 
along with 28 commercial canola hybrids and 5 checks. Disease severity in the crown was 
assessed visually prior to crop maturity using a 0-5 scale. Best linear unbiased predictions of 
blackleg disease severity for Brassica accessions ranged from 0.17 to 3.65. Accession disease 
severity expressed as a percent of the severity observed in the susceptible check ranged from 
9.8% to 106.1%. The lowest disease severity was observed in B-genome Brassica species (B. 
nigra, B. juncea, B. carinata). Additionally, disease severity in 60/217 B. napus accessions was < 
30% that of the susceptible check, whereas commercial hybrids ranged from 26.5% to 75.2%. 
These resistant B. napus accessions represent compatible candidates for resistance 
introgression. The phenotypic results are being validated during the 2026 field season followed 
by molecular characterization of these potential blackleg resistance sources.  

Reviewers: Dan Stanton, Bijan Shiranifar 
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Abstract 

Sclerotinia stem rot, caused by Sclerotinia sclerotiorum, is a major disease of canola in Canada 
and can result in severe yield losses. Fungicide application is the most effective management 
strategy under high disease risk, with optimal timing occurring between 20% and 50% bloom, 
typically around 30% bloom. Accurate assessment of bloom stage, based on the number of 
open flowers, is therefore critical for effective stem rot management. This study aims to 
develop and apply an AI-based crop monitoring tool capable of automated flower counting and 
bloom-stage classification to improve the accuracy of fungicide application timing, thereby 
enhancing both upstream data collection and downstream decision-making efficiency. 
Greenhouse assays have been established to support model development and classification. 
Fifteen canola plants were grown individually in pots for flowering image acquisition, while an 
additional 384 canola plants were grown in 24 tubs for expanded data collection. Field trials are 
being established at the Crop Diversification Centre North, in Edmonton, Alberta, where canola 
will be seeded within 6 m × 6 m plots for in-field validation. The image acquisition system 
includes a cellphone camera, a monocular depth camera, and a stereo near infrared-visible 
(NIR-VIS) camera to support the development of an AI multimodal platform. Images are 
categorized into five bloom stage classes (<20%, 20%, 30%, 50%, and >50%), with flower 
bounding boxes generated using an automated annotation tool to train deep learning 
algorithms for classification, detection, and counting tasks. 

 

 

49. PI-49. Saikai 35, a potato cultivar believed to carry Rychc, exhibits the classical 
characteristics of N gene-mediated temperature-dependent responses upon potato virus Y 
infection 

X. Nie 
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20280, 95 Innovation Road, Fredericton, New Brunswick, Canada E3B 4Z7 

Abstract 

Response of the Rychc-carrying potato cultivar Saikai 35 to potato virus Y (PVY) was investigated 
upon mechanical inoculation with different PVY strains under different conditions. In 
greenhouse during winter season, local and systemic lesions were induced by PVYO but not by 
PVYN and PVYN:O. PVYNTN, on the other hand, induced local lesions only. In spring season, all PVY 
strains induced local lesions, but only one out of five of each of PVYO and PVYNTN inoculated 
plants developed systemic necrosis. All plants in the greenhouse experiments tested negative 
for PVY by ELISA regardless of whether or not they developed visible symptoms. In growth 
chamber at 22oC, local lesions were induced by all PVY strains, but no systemic symptoms were 



 

incited, and the plants tested negative for PVY by ELISA. At 30oC, neither local lesion nor 
systemic necrosis was induced by any of the tested PVY strains, but the plants tested high-
positive for PVY by ELISA. A swap of the plants between 22oC and 30oC led to a rapid 
development of systemic necrosis and tissue death in plants that were pre-grown at 30oC and 
transferred to 22oC. The responses of the plants to PVY at different temperatures between 22oC 
and 30oC varied, ranging from local lesions only (22oC) to local and systemic lesions (26oC, 27oC 
and 28oC) and to mild leaf mosaic with completely systemic infection (29oC and 30oC). Taken 
together, these results demonstrate that the PVY resistance in Saikai 35 is controlled by an N 
gene rather than an R gene. 

 

50. PI-50. Synergistic interactions between Verticillium stripe and blackleg in canola 
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Abstract 

Verticillium stripe, caused by Verticillium longisporum, has recently emerged as an important 
soilborne disease of canola (Brassica napus) in Canada. In contrast, blackleg, caused by 
Leptosphaeria maculans, has affected Canadian canola production for more than three 
decades. Previous studies have suggested potential synergistic interactions between these 
pathogens. This study investigated interactions between Verticillium stripe and blackleg under 
different inoculation timings in greenhouse conditions using a blackleg-resistant canola cultivar. 
Plants were inoculated with L. maculans at the cotyledon or 2–4 leaf stages, with or without co-
inoculation of V. longisporum. Disease incidence and severity were assessed at plant maturity, 
and plant emergence, height, pod number, and seed yield were recorded. Co-inoculation of V. 
longisporum with an avirulent isolate of L. maculans increased blackleg incidence from 26.0% 
and 33.5% to 49.6% and 49.0% when inoculated at the cotyledon and 2–4 leaf stages, 
respectively. Blackleg severity also increased from 0.3 and 0.7 to 1.1 and 1.0 (0–5 scale). 
Verticillium stripe severity ranged from 1.7 to 2.2 (0–5 scale) in co-inoculated plants, compared 
with 1.6 in the V. longisporum-only treatment. Despite the cultivar’s resistance to blackleg, 
disease severity increased, indicating synergistic interactions between the pathogens. However, 
Verticillium stripe severity remained relatively low, suggesting some tolerance to V. 
longisporum, and seed yield was not significantly affected. These results highlight the 
importance of developing effective management strategies for Verticillium stripe in Canadian 
canola production. 
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Abstract 

Grapevine viruses cause significant economic losses by reducing plant health, productivity and 
fruit quality. Effective disease management, prevention of virus spread and support for clean 
plant certification programs depend on the early and accurate detection of multiple viral 
pathogens. In this study we optimized duplex, triplex and quadruplex, digital droplet 
polymerase chain reaction (ddPCR) assays for the simultaneous detection of grapevine leafroll-
associated virus 1, grapevine leafroll-associated virus 3 and grapevine red blotch virus, along 
with the grape ubiquitin ribosomal protein gene (XM_034823936.1) using an amplitude-based 
multiplexing strategy. Multiplexing was achieved through optimization of annealing 
temperature, amplification cycle number, primer and probe concentrations to generate distinct 
fluorescence amplitude clusters for each target. The assays were evaluated for inter and intra-
assay reproducibility, limit of detection, limit of blank, sensitivity, accuracy, and consistency 
across replicates, following the Minimum Information for Publication of Quantitative Digital 
PCR Experiments (dMIQE) guidelines. The optimized assays demonstrated clear separation of 
targets with high sensitivity and accuracy across all formats (simplex to fourplex). This study 
highlights the effectiveness of amplitude- based multiplex ddPCR for simultaneous detection 
and quantification of three grapevine viruses and ubiquitin ribosomal protein gene 
(XM_034823936) in a single reaction. This approach offers advantages for routine diagnostics, 
including absolute quantification, enhanced sensitivity for low-abundance targets, improved 
tolerance to PCR inhibitors and improved cost efficiency despite higher initial setup costs.  

 

52. PI-52. Combinations of leaf rust resistance genes are the key to the long term 
effectiveness and durability of resistance in the Canadian wheat cultivar Pasqua 
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Abstract 

The wheat cultivar Pasqua has been immune to leaf rust infection since it was registered in 
1990, despite the fact that it was widely grown over many years in western Canada. It has the 
leaf rust resistance genes Lr11, Lr13, Lr14b, Lr30 and Lr34. To determine which combination of 
these genes imparts this high level of durable resistance progeny from a backcross population, 
with the susceptible cultivar Thatcher, were selected to represent 27 of the 32 possible gene 
combinations of these five resistance genes. These lines were tested in leaf rust nurseries over 
seven years to determine their relative level of leaf rust resistance. When only one of these 



 

genes was present the lines were either susceptible or partially resistant, the most effect gene 
was Lr34. Lines with Lr34 combined with one, two or three of the other resistance genes gave 
progressively better resistance to leaf rust, particularly if Lr11 was one of the genes in these 
combinations. Combinations of the other genes, which did not include Lr34, were not effective 
in significantly reducing leaf rust severity. It appears that Lr34 in combination with these other 
resistance genes is the key to the durable near-immunity of Pasqua to leaf rust. Over 50% of the 
western Canadian wheat area is seeded to cultivars with Lr34 in various combinations with 
other resistance genes. This is positive for leaf rust resistance, but also for stem and stripe rust, 
Fusarium head blight and other wheat diseases, since Lr34 confers resistance to all these 
diseases. 

 

53. PI-53. Evaluation of the mycelial method for screening a worldwide field pea (Pisum 
sativum L.) collection for resistance to Fusarium root rot  
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Abstract 

In peas, yield losses due to root rot range from 10% to 30%, but can reach 100% in wet years. 
Fusarium species are the most abundant among the species that constitute the pea root rot 
complex. In this study, we evaluated the mycelial method using Fusarium avenaceum (FAV1) 
and F. graminearum (FG5), and three commercial pea cultivars, “Dakota”, “Lewochko”, and 
“Limerick”, rated as resistant, moderately resistant, and susceptible, respectively, for Fusarium 
root rot (FRR) resistance. Surface-sterilized seeds were placed in a soilless mix and inoculated 
with agar cultures cut into small squares applied at three doses (0.5, 1, and 2 plates), while 
sterile agar squares served as the control. Significant differences (p < 0.001) were observed 
among all cultivars: in germination rates in treatments with 1 and 2 plates of FAV1, and 0.5 
plates of FG5, at both 10 and 21 dpi; in plant height and vigor in treatments with 2 plates of 
FAV1 and 1 plate of FG5 at 10 and 21dpi; in shoot and root weights in treatments with 1 and 2 
plates of FG5; and in disease severity in treatments with 0.5, 1, and 2 plates for both FAV1 and 
FG5. The results suggest that the FG5 isolate used was more virulent than the FAV1 isolate. In 
addition, the use of 1 plate for inoculation presented the most contrasting results in all 
variables in the three cultivars. Therefore, the mycelial method can be useful for large-scale 
screening of pea landraces to identify genotypes with FRR resistance. 
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Abstract 

Sclerotinia stem rot (SSR), caused by the fungal pathogen Sclerotinia sclerotiorum (Lib.) de Bary, 
remains one of the most economically destructive diseases of soybean (Glycine max (L.) Merr.) 
in cool, humid production regions, including Canada. Genetic resistance is one of the most 
sustainable long-term strategies for SSR control; however, genetic resistance to SSR is 
polygenic. Developing soybean cultivars with broad-spectrum, field-relevant resistance is a 
challenging priority for breeding programs. Emerging evidence also suggests that resistance 
may be SSR isolate-dependent, complicating breeding efforts. The two core objectives of this 
project are: (1) to identify soybean line-specific resistance phenotypes to diverse S. 
sclerotiorum isolates which includes the Quebec SSR regional isolate NB-5; and (2) identify 
soybean lines that demonstrate stable, broad-spectrum resistance to SSR and pinpoint the 
associated resistance genes. A comprehensive evaluation of SSR resistance will be performed 
by screening 34 soybean lines against ten genetically, phenotypically and geographically diverse 
S. sclerotiorum isolates in the search for broad-spectrum resistance quantitative trait loci, using 
integrated whole-genome sequencing data of the soybean lines and S. sclerotiorum isolates. In 
the first five experimental runs, soybean lines displayed isolate-specific resistance, including 
resistance inversions (resistant to susceptible depending on the isolate used), highlighting 
substantial virulence diversity and complex host-pathogen interactions. This research is 
expected to generate 2 actionable tools for soybean breeders, by improving the understanding 
of resistance-virulence interactions, identification of promising parental soybean lines and 
evaluating isolate selection practices for SSR nurseries.  
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Abstract 



 

Fusarium head blight (FHB) threatens barley production by contaminating grain with of 
mycotoxins, which reduces grain quality and is harmful to humans and animals. Many 
germplasm accessions have been recognized with partial resistance to deoxynivalenol (DON) 
accumulation. To identify new, genetically diverse sources of resistance, efforts are ongoing at 
Agriculture and Agri-Food Canada’s Brandon Research and Development Centre. Large-scale 
screening of accessions from Plant Gene Resources Canada gene bank has identified hundreds 
of resistant germplasms among which pigmented accessions were common. Grain 
pigmentation is a result of specific phenolic compounds called anthocyanins, representing a 
large fraction of the total phenolic content (TPC). Anthocyanins and other flavonoids are 
considered resistance-related metabolites that display Fusarium-inhibitory properties, have 
antioxidant capabilities that counteract Fusarium induced oxidative stress, and are associated 
with lignin which creates structural barriers to fungal penetration and growth. Several resistant, 
pigmented accessions were evaluated in replicated tests over four years (2022-25) where DON 
and TPC were determined for mature grain. Pigmented accessions generally displayed elevated 
TPC content, averaging 220.2±9.3 µg GAE/g (gallic acid equivalents per gram dry weight) vs. 
179.9±9.0 GAE/g in yellow barley, and showed lower FHB. Average DON content (23.8±2.9 
ppm) of the pigmented accessions was in similar range of the moderately-resistant check, ‘CDC 
Mindon’ (22.0±5.7 ppm). Both DON content and TPC varied over years, where a negative 
relationship was observed between annual averages. Pigmented barley is of interest for 
development of healthy grains with the combined benefits of elevated antioxidant activity and 
reduced mycotoxins.    
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Stemphylium leaf blight (SLB) caused by Stemphylium vesicarium (Wallr.) E.G. Simmons is the most 

common foliar disease of onion in Ontario, Canada. The disease causes symptoms of leaf dieback and 

lesions. The pathogen produces host specific toxins, which may also contribute to symptom 

development in onion. No commercial yellow onion cultivars are resistant to SLB, but differences in 

susceptibility have been reported. One bunching onion (Allium fistulosum), one potato onion (A. cepa 

var. aggregatum), two shallots (A. cepa var. aggregatum), one red onion and six yellow onion (A. cepa) 

cultivars were evaluated for susceptibility to toxins produced by S. vesicarium. Isolates from onion were 

grown in liquid culture to produce a solution containing toxins. This solution was filtered to remove the 

pathogen and injected into the leaves of each cultivar at the sixth leaf stage. Lesion number and size 

were assessed. The bunching onion, cv. Feast Bunching, developed minimal symptoms and was less 

susceptible than all cultivars except shallot cv. Innovator. Both shallot cultivars developed smaller 

lesions than the yellow onion cultivars, except cv. Highlander. The red onion, cv. Red Wing, and yellow 

onion, cv. Highlander, were less susceptible than yellow onion cvs. Traverse and Milestone, which 



 

produced large lesions. There were few differences in susceptibility among the yellow onion cultivars. 

Some resistance to SLB was observed in bunching onion and shallot cultivars; commercially important 

yellow onion cultivars were most susceptible. Screening with toxin solutions is an efficient approach for 

evaluating onion cultivars for resistance to SLB. 
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Well-characterized pathogen populations are essential for understanding plant–pathogen 

interactions and for guiding effective resistance breeding strategies. Canola is one of the most 

economically important crops worldwide; however, it remains threatened by the biotrophic 

parasite Plasmodiophora brassicae, the causal agent of clubroot disease. P. brassicae presents 

significant challenges for the generation of single-spore isolates (SSIs) and for obtaining 

sufficient high-quality DNA for whole-genome sequencing. To address these challenges, 

microlaser dissection technology was used in this study to isolate single spores from field 

isolates classified as resistance-breaking pathotypes 9D and 9E from central Alberta, followed 

by pathogen multiplication on a susceptible host. To date, 25 SSIs have been obtained from 

these field isolates, of which seven have been fully pathotyped as 3A (three isolates), 5X (three 

isolates), and 6B (one isolate). These results highlight that field isolates may represent mixed 

pathogen populations composed of multiple pathotypes. Additionally, to better understand 

pathogen dynamics and diversification of P. brassicae in Alberta, hierarchical clustering of SSI 

virulence profiles was compared with available genomic data. The clustering results showed 

good concordance between phenotypic and genomic groupings, supporting the presence of 

distinct P. brassicae genetic lineages in Alberta. Selected SSIs will be sequenced using a hybrid 

approach combining Oxford Nanopore Technologies (ONT) ultra-long reads and PacBio HiFi 

long-read sequencing to complement current analyses. The resulting genome assemblies will 

enable evaluation of key genetic mechanisms underlying pathogen diversification, including 

meiotic and mitotic recombination, structural variation, genome rearrangements, and large 

sequence polymorphisms. 
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116 Street and 85 Avenue, Edmonton, AB, T6G 2R, Canada 

Abstract 



 

Verticillium longisporum, the causal agent of Verticillium stripe, is an emerging threat to canola 
(Brassica napus) production in western Canada, where management options remain limited by 
the lack of resistant cultivars and registered fungicides. Soil pH influences nutrient availability, 
microbial communities, and pathogen activity, yet its effects on isolate-specific responses of V. 
longisporum remain unclear. This study investigated the influence of pH on the growth and 
disease development of Verticillium longisporum isolates affecting canola under in vitro and in 
planta conditions. A total of 88 isolates from Manitoba, Saskatchewan, and Alberta were 
screened in vitro on potato dextrose agar adjusted to pH 4.7, 5.5, 6.5, 7.4, and 8.6. Colony 
diameter was measured at 14 and 21 days post-inoculation. Overall, fungal growth declined 
with increasing pH, however, isolates differed markedly their responses across the pH gradient. 
Based on contrasting growth patterns and prior pathogenicity data, 13 isolates representing 
distinct pH sensitivity profiles were selected for additional testing, of which seven were 
advanced to greenhouse assays. Experiments using the susceptible canola cultivar ‘45M35’ 
were conducted at substrate pH 5.6, 6.5, 7.2, and 7.8. Significant isolate × pH interactions were 
detected for disease severity, area under the disease progress curve, seed yield, and pathogen 
DNA abundance in stems and the rhizosphere. Alkali-sensitive isolates showed reduced disease 
and colonization under alkaline conditions, whereas pH-tolerant isolates maintained stable 
pathogenicity. These findings indicate that soil pH may influence disease pressure and should 
be considered in integrated management of Verticillium stripe in canola. 
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program for the control of apple scab (Venturia inaequalis) 

M. Delisle-Houde, F. Demers, R.J. Tweddell 

Département de phytologie, Université Laval, Québec, QC G1V 0A6, Canada; (F.D.) Club Les 

Productions Écolo- Max, Lévis, QC G7A 2N7, Canada. 

Apple scab (Venturia inaequalis) is a major and devastating disease that affects conventional 

and organic apple production in the province of Quebec. In conventional production systems, 

several active ingredients (e.g., captan, pyrimethanil, and trifloxystrobin) are well recognized 

for their efficacy against the disease, whereas phytosanitary products registered for use in 

organic systems require further investigation. The aim of this study was to compare the efficacy 

of an organic and a conventional fungicide spray program to control apple scab using a very 

sensitive cultivar 'Norland' and a moderately sensitive cultivar 'McIntosh'. For both fungicide 

spray programs, apple trees were treated according to the RIMpro infection prediction model. 

Disease severity was assessed on both leaves and fruits and expressed as the area under the 

disease progression curve (AUDPC). The conventional fungicide spray program resulted in a 

significant (p ≤ 0.05) reduction in foliar cumulative disease severity (AUDPC) compared with the 

organic spray program for both cultivars. Regarding fruit cumulative disease severity, the 

organic spray program resulted in a significant reduction as compared with the conventional 

fungicide spray program for the cultivar 'McIntosh', whereas no significant effect was observed 



 

for the cultivar 'Norland'. This study shows that conventional fungicide spray program was 

more effective in controlling apple scab symptoms on leaves and suggests potential for the 

organic fungicide program to control fruit symptoms.   
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Abstract 

Polyketides represent a diverse class of secondary metabolites in fungi, many of which are 
associated with virulence, ecological adaptation, and inter-organism interactions. These 
compounds are synthesized by polyketide synthases (PKSs), large multifunctional enzymes 
encoded within biosynthetic gene clusters. Species of Colletotrichum Corda, a globally 
distributed genus of plant pathogens, are known to produce a range of such metabolites, yet 
their biosynthetic potential remains incompletely explored. In this study, a comparative 
genomic approach was used to investigate PKS gene diversity across six Colletotrichum species. 
Publicly available genome sequences were analyzed to identify putative PKS-encoding genes 
and associated biosynthetic clusters using integrated bioinformatic and phylogenetic tools. A 
total of 253 candidate PKS genes were detected across the analyzed genomes, many of which 
were organized within predicted gene clusters. Several clusters exhibited conserved domain 
architecture consistent with functional biosynthetic pathways. Comparative analyses further 
suggested the presence of multiple conserved clusters across species, alongside lineage-specific 
variations. Putative associations with known polyketide products, including DHN-melanin, 
bikaverin, fusarin C, and radicicol, were inferred based on sequence similarity and phylogenetic 
placement. These results highlight the extensive and previously underappreciated metabolic 
capacity of Colletotrichum species. This study provides a genomic framework for understanding 
polyketide biosynthesis in Colletotrichum and establishes a foundation for future functional and 
pathogenicity-related investigations. 

 

 

 


