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2023 CANADIAN PLANT DISEASE SURVEY REPORT       Oct. 6, 2023 

 

In 2023, 45 reports were published in Vol. 103 of the CPDS, down a bit from previous years. Reports comprised 

16 Cereal, 15 Oilseed, nine Diagnostic Lab, three Vegetable, one Berry, and the third annual survey of crop diseases in 

Yukon Territory. Vol. 103 was published online on August 23, 2023.  

Starting with Volume 99 in 2019, the CPS Board of Directors signed a 5-year contract with Taylor & Francis to 

publish the survey as an annual, open access, online supplement to the Canadian Journal of Plant Pathology (CJPP). 

This has provided us with some indication of the use of the Survey. To date, Vol.’s 99 and 100 (2019 and 2020) have 

been accessed more than 6000 times, Vol. 101 (2021) 4585 times and Vol. 102 (2022) 3262 times. Already, Volume 

103 (2023) has been accessed 709 times in the six weeks since it was published. For the last two years, with the help of 

experienced editors and typesetters at Taylor and Francis, we have been able to achieve a July-August publication date. 

The CPS Board has signed a new contract with T & F this year. On behalf of the CPDS, I look forward to continuing this 

successful partnership.  

Submission deadlines for Vol. 104 (2024 will remain the same as in the past, i.e., November 30 for 

authors to Section Editors. This is so that I can receive most of the reports from the Section Editors by the end of 

January, and our compiler and I can submit the survey to the publisher in early spring. It takes about two months for the 

typesetters to prepare the first proof. I realize that the data is not available for some reports by the end of November. If 

an extension is needed, please contact me, or your Section Editor, and we will do our best to accommodate you. 

Section Editors for Vol. 104 remain as follows: Diagnostic Labs: Vippen Joshi; Cereals: Reem 

Aboukhaddour; Oilseeds and Pulses: Syama Chatterton; Fruit Berries Nuts & Ornamentals: Siva Sabaratnam; 

Vegetables and General or Other reports: Janice Elmhirst; Forestry: Jean Bérubé.  

To help keep track of the numerous submissions and avoid lost and missing papers, authors are asked to 

please c.c. me, the National Editor, Janice.elmhirst@shaw.ca when they first submit their articles to the Section 

Editors.  

Authors are asked to please pay particular attention to the T & F reference format and citations at 

https://www.tandf.co.uk//journals/authors/style/reference/tf_CSE.pdf. All tables and figures must be mentioned at least 

once in the text. Tables should have simple lines and no hidden formatting. For examples, please check Vol. 103, 2023 

on the CPS website https://phytopath.ca/publication/cpds/ 

Once again, I wish to thank sincerely our authors, section editors, compiler Deidre Wasilyw and the hard-

working technical editors at Taylor and Francis, who help to ensure that the CPDS remains an important and relevant 

publication for plant disease in Canada.    

  

- Janice Elmhirst, National Editor, Canadian Plant Disease Survey 
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Past Future 

A TaurusCOMPLETE analysis will support integration of an accurate 

assessment of organisms in a field, with the environmental and host 

components of the disease triangle (below). If we combine this 

information with local knowledge and experience, farmers and 

agronomists should implement better crop, field, and plant disease 

management decisions, and consequently economic decisions. Can we 

do this in a timely, quantitative fashion? Yes, we can.  

                                    Disease Triangle 

 

                                

 



 

Soil Nutrient Analysis: 

Plant pathologists may be interested in understanding the rationale 

behind the inclusion of soil nutrient and other quality soil health 

indicators with the microbiome analysis. This combined approach 

allows the integration of nutrient analysis with microbiome analysis to 

make rotational, varietal, pesticide, and general crop management 

decisions on an individual field basis. On a more long-term basis, we 

may be able to understand the relationships between plant health, 

microbial populations, and plant nutrition based on soil nutrient quality 

and levels. This combined data package is already incorporated in 

TaurusCOMPLETE Report for nitrogen and phosphorus cycling and will 

become more valuable as we get a more in depth understanding of the 

relationship between soil microbiome and nutrient cycling of many 

more plant nutrients.  

 

How Do We Measure Life in The Soil? 

DNA provides a blueprint for the building and functioning of living 

organisms. I’m assuming this group has a basic understanding of DNA 

but may not be familiar with DNA sequencing.   

Metagenomic sequencing is a cutting-edge technique used to study 
genetic material from environmental samples, including soils. Instead of 
focusing on an individual organism in a sample, metagenomics 
sequences the  entire microbiome, offering a holistic view of the 
complex ecosystem within soils.  It has become an invaluable scientific 
tool for understanding the true breath of the tree of life. Since most 
microbes can’t be cultured in the lab or differentiated under a 
microscope, we can’t identify most of the species in a soil sample. 
Development of metagenomics over the past 20 years, has allowed 



scientists to discover microorganisms from entire groups that were 
previously unknown. This provides a comprehensive picture of what’s 
happening beneath the ground, from microbial activity to the presence 
of beneficial and harmful organisms. Metagenomics looks at all the 
pieces to try and find other useful information, such as how many 
genomes contain certain functional genes (like nitrogen or phosphorus 
cycling). 

Basics of Sequencing DNA From Soil Samples:   

(The graphic below shows the basic process).  

A soil sample from the top 15 cm (6 inches) is collected and sent to the 

lab in Ames. All sample bags and shipping arrangements are provided 

by Trace Genomics. The sample is split; one part analysed for soil 

qualities and the other part sent for DNA extraction and sequencing.  

 

Instead of identifying a few of the organisms in the sample, through 

culturing and microscopic examination, the DNA is extracted from the 

soil sample enables sequencing of all organisms and identification of all 

sequenced species.  For those species not sequenced to date, which are 

by far the majority, the sequences are preserved so in the future, when 

more organism sequences are known, we can go back and determine 

whether the organism was ever in a past sample. The sequence is never 



lost and can be used retrospectively. Additionally, a physical sample of 

the DNA extract is stored at a temperature of minus 70 C.  

Even though we can’t identify most species sequenced, functions of 

specific genes can be isolated from all sequences, and if we know the 

function of the gene, we can predict some of the characteristics and 

outputs of the organism. The turnaround time for processing a sample 

is approximately 15 days. 

Interpreting The Results: 

Approximately 270 of the most important plant disease organisms for 

the major crops grown in North America have been sequenced and 

included in the scan of current samples.  

The level of each pathogen is measured and reported in parts per 

billion. The level in the sample is compared to a bell curve relating the 

field level to the benchmark that has been established. If the level 

exceeds the 90-percentile established by the benchmark, it reflects a 

high inoculum level (pink zone in graphic below) and potentially a 

significant of economic risk to a susceptible crop grown in the field if 

conditions are right for infection and growth of the disease organism. 

Those are what have been the highest levels from all the samples 

making up the benchmark. The benchmarks are automatically upgraded 

as more samples flow through the system.  



 

In the medium range (yellow zone), the risk is gradual and the higher 

the levels the greater the risk, and the lowest level under the 25th  

percentile (green zone) has the lowest level of the organism. These 

provide guidance as to which fields have the lowest and highest risk 

from a specific or group of plant pathogens, and what organisms are at 

the highest levels. However, the population level is just part of the 

equation. The disease triangle and local experience, the risk tolerance 

of the grower, etc. which vary across the farming landscape can 

realistically only be made locally. However, for the first-time growers 

and agronomists will know what pathogens they are dealing with, and 

their prevalence in each field. An example of data output for a corn 

field is below: 



The submitter of the sample gets all the data which can be manipulate 

it many ways to help make better decisions. TaurusCOMPLETE Insights 

are divided into categories as shown below.        

  

                                           

                                                                                                        

                                                                     

                   

                                 

                                         

                                          

                                          

                                       

                               

                   

                                             

                               

                                            

                                     

                                       

                                              

                                     

    
         

                 
                   

    
         
                 
                   

                
          
                 
                   

          
           
          

             

          
                 
                       

           
          

             
        
           
          
          



TaurusCOMPLETE includes all the functionality and insights available from our Seed Solution Guide, 

TracePHOS, TraceN and other tools, as well as our full complement of diagnostic capabilities for soil 

biology and chemistry. Through advanced genomics, unmatched data and built-in product solutions, we 

provide the information you need to take action and make meaningful management decisions.  

Present Status of TaurusCOMPLETE in Canada: 

This fall, soil samples were taken across western Canada to develop 

benchmark levels for the sequenced plant disease species common to 

all the major crops grown in Canada. Approximately 600 soil samples 

were taken, to establish initial soil benchmark inoculum levels. Initial 

results from the early samples are being generated. This data will be 

used to develop the benchmark levels for plant diseases and other 

organisms in Canadian soils. For crops like wheat, soybeans, and corn 

which are widely grown across North America, we expect to have 

benchmark levels early in 2024. For crops like canola, oats, lentils, and 

other minor crops, current data in North America is very limited. 

Developing the benchmark levels for disease organism is the first step 

in interpreting data and supporting management decisions.  

The Bottom Line: 

With TaurusCOMPLETE, Trace uses metagenomics (sequencing all the 
DNA in a sample) alongside their proprietary database and analytical 
pipeline to inform growers: 

1. What microbes are living in their soils. 
2. What functional roles  they perform.  

In Summary: 

The results of the soil microbiome sequencing provide a complete list of 

the 250 + sequenced plant pathogens covering 70 crops in the data 

base, plus beneficial microbes (Rhizobium, mycorrhizae), pathogenic 

nematodes, etc. that have been sequenced and are in the library. For 

those organisms that have not been fully sequenced, we can predict 

the role they may play in the soil microbiome by searching for specific 

https://taurus.ag/product/tauruscomplete/


genes which have been described and their known function. Their gene 

functions can be related to urease production/nitrification/ 

denitrifying/ phosphorus solubilization and mineralization. K solubilizing 

microbes are under examination, and we can only imagine what we will 

discover about the Canadian soil microbiome frontier.   

By the spring of 2024, benchmarks should be available for all our major 

crops grown in Canada. The TaurusCOMPLETE analysis is now available 

for general use across Canada. 

For further general information on TaurusCOMPLETE and to contact a 

local Taurus Rep. go to: Taurus.ag.   

For additional technical information contact Mike@taurus.ag.  

                                                      

  


