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Aphanomyces euteiches is a plant pathogen that causes seedling damping-off and rot root in many pulse 
crops. This disease was first reported in Saskatchewan in 2012 and has since become a serious problem 

for field pea production. The pathogen is a soil-borne water mould, and is classified as an oomycete.  

Oomycetes are similar to fungi in that they produce filamentous growth called mycelia and, in the case 
of Aphanomyces, feed on living and decaying plant material. This results in severe root rot and 
consequent stunting, wilting of leaves, and ultimately plant death. Oomycetes produce thick-walled 
structures called oospores which can survive in the soil for many years. Consequently, crop rotations 
typically are not long enough to eliminate the oospores from infested fields. Aphanomyces also 
produces motile zoospores which can also aid in disease transmission. Because of its various lifecycle 

stages, Aphanomyces root rot can develop as a consequence of zoospore or mycelial infection.  
 
Until the introduction of the fungicide INTEGO™ Solo (ethaboxam) as a seed treatment for the 

suppression of Aphanomyces, there was no effective chemical control method. As an alternative, our 

project was initiated to isolate and evaluate bacterial inoculants as potential biocontrol agents against A
phanomyces. The specific objectives of this project were: 1) to isolate bacteria from field pea roots and 

assess their biocontrol properties against Aphanomyces euteiches, 2) identify the biocontrol bacteria 

using molecular techniques, 3) determine the mechanisms by which biocontrol is achieved, and 4) 

assess the efficacy of these biocontrol bacteria using field pea as a test crop under controlled growth 
chamber conditions.   
 
Soils were collected from 43 commercial field pea fields across Saskatchewan. A total of 162 bacteria 

exhibiting some level of biocontrol against Aphanomyces were isolated from 14 of the 43 sites sampled, 

with no evidence of culturable biocontrol organisms at the remaining sites. The presence or absence of 
potential biocontrol bacteria at any site was not consistently associated with previous observations of 
root rot disease. We also identified 22 additional biocontrol bacteria from our existing bacteria library, 
for a total of 184 bacterial biocontrol isolates, representing 17 different bacterial species.  
 
Two further assays were conducted to assess the biocontrol properties against Aphanomyces mycelial 

growth and zoospore germination. Of the 184 isolates inhibiting mycelial growth, 50 inhibited zoospore 
germination by at least 75%. Growth chamber trials subsequently identified 20 isolates that suppressed 

or reduced Aphanomyces root rot in peas grown in a sterile system (i.e., vermiculite). When evaluated 

using non-sterile soils as the growth medium, three organisms in particular were identified as effective 
biocontrol agents. Importantly, bacterial isolates varied in their potential to inhibit the different life 

cycle stages of Aphanomyces (i.e., mycelial growth versus zoospore germination), and differed in their 

ability to control disease development in non-sterile soils, which suggests variations in the production 
and secretion of inhibitory compounds and/or differences in the mode of action exerted by inhibitory 
metabolites produced by the biocontrol bacteria.     
This study confirms the potential to develop effective biocontrol inoculants against Aphanomyces. 


