
BRE1518: Integration of Aphanomyces resistance screening into rapid generation technology of lentil 
and pea 
 
Aphanomyces euteiches represents the most serious root rot pathogen of several pulse species due to 
its resilience in field soils for extended periods without host plants, and because management options 
are primarily limited to long crop rotations away from susceptible hosts. This pathogen was confirmed 
for the first time in Saskatchewan in 2012 and has significantly impacted pea and lentil production in the 

province. This project was initiated with the objectives to 1) Identify pathotypes of Saskatchewan A. 

euteiches isolates; 2) Identify germplasm with high Aphanomyces root rot (ARR) resistance through 

screening under controlled conditions; 3) Develop a screening technique that integrates ARR resistance 

screening with RGT for pea and lentil; and, 4) Develop germplasm with improved ARR resistance in pea 

and lentil.  
Soil samples were collected in 2015 from lentil and pea fields across the brown, dark brown, and black 
soil zone with a history of root rot. Eight isolates from Saskatchewan are now in pure culture in our 

collection, and we have received another seven isolates from Alberta. Pea differentials have been received 

from France and seed has been increased so that pathotyping can be initiated. It is important to 
understand what pathotype(s) is present in Saskatchewan, as that may influence whether and to what 
degree sources of resistance are effective here as well. 
 
Preliminary screening of different pea and lentil germplasm revealed that wild pea accessions do not 
appear to have improved resistance to ARR. Some accessions with improved resistance were found 
among a diverse set of international pea lines, but this needs further testing for confirmation. We also 
screened a selection of lentil cultivars in the regional trial and confirmed that all are susceptible. Iranian 
landraces of lentil identified with partial resistance by and received from USDA at Pullman, were also 
screened and individual plants were found to have low disease scores. This suggests that the landraces 
may be heterogeneous for this trait and may require single plant selections and “rescue” after screening 
to produce seeds for further testing and crossing. 
 
Different growth media, fertilizers, and growing conditions were assessed to optimize screening 
conditions while maintaining seedling vigour of individual plants showing partial resistance in order to 
improve the odds of “rescuing” them and advancing them through rapid generation technology. As a 
final step, we are currently optimizing spore concentration for inoculation. Once completed, we will be 
able to intensify screening of pea and lentil germplasm to identify additional sources of resistance, and 
focus on the rescue process and integration with rapid generation protocols. 
 
Partially resistant USDA pea lines developed earlier by French and US colleagues have been crossed with 

seven adapted pea varieties and have been advanced to the F2 generation. Through additional funding, we 
are now able to integrate marker assisted selection using markers developed in France to guide the 
screening and selection process in these pea crosses for the rapid development of adapted varieties 
with improved ARR resistance. 


