
AGR1506: Infectivity model for Aphanomyces euteiches in Saskatchewan soils 

Aphanomyces root rot was recently detected in pea fields in Alberta and Saskatchewan, and has become 
a serious threat to sustainable pea and lentil production in the Prairies. Aphanomyces euteiches survives 
in soil as resilient thick-walled oospores, which are produced in decaying root tissues after infection. The 

number of oospores needed to cause severe disease has not been determined for prairie soil types. The 

spatial distribution of oospores within the soil profile has only been studied in cultivated fields in 
Europe, where production systems differ significantly from no-till practices in the Prairies. Therefore, the 
objectives of the research are to: 1) develop an infectivity model that describes the relationship 
between the amount of A. euteiches (measured by its DNA quantity) in soil and disease severity; and 2) 
determine spatial distribution of A. euteiches oospores in vertical and horizontal soil profiles, and in 

different soil zones. To determine oospore levels needed to cause root rot in prairie soils, soils were 

collected from brown, dark brown, black, and grey soil zones in Saskatchewan. Soils were sterilized to 

destroy any other microorganisms, or used as is (raw), and oospores were added to provide final 
concentrations from 0 - 2000 oospores/g soil. Pea seeds were planted into each soil treatment and 

grown for four weeks in the greenhouse before root rot severity and plant health parameters were 

assessed. The threshold level for disease in raw soils was 100 oospores/g soil in all soil types, but severe 
root rot was observed at 500 - 750 oospores/g soil. For black and brown soil types, the threshold level 
for disease was 750 oospores/g soil in sterilized soils, demonstrating that the presence of other 
soilborne microorganisms increases disease risk. These soil inoculation treatments were also used for 
measuring DNA quantity of A. euteiches at each inoculum level using real-time PCR (qPCR). The limit of 
detection needs improvement so that fields with oospore levels below 100 oospores/g soil do not return 
false negatives. However, this method can be used to monitor and test for levels of damaging inoculum 
in high risk (> 100 oospores/g soil) pea fields. To determine spatial distribution of oospores in the 

vertical soil profile, soils were collected from 0-20, 20-40, and 40-60 cm depths from three fields in each of 

the four soil zones in Saskatchewan. Peas were grown in each soil sample and assessed for disease severity. 

Disease levels were highest in the top 0-20 cm layer, and decreased with increasing depth. However, 
horizontal distribution of A. euteiches varied between fields, with some fields showing uniform 
distribution throughout the 11 sampling sites, and other fields showing a patchy distribution between 
sites. Further refinement of DNA extraction protocols from different soil types to improve the oospore 
detection limit will occur during the last year of this project. Activities for this project are all progressing 

as planned, with no major issues encountered. Results from these activities were presented at two 

scientific conferences and numerous extension events in 2016. 
 




