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Root Rot in Pulses 

Faye Dokken-Bouchard, Provincial Specialist, Plant Disease 



Disease Triangle 

Host(s) 



Root Rot Pathogens 



Root Rot Pathogens 
Fusarium 

Pythium 

Rhizoctonia 

Aphanomyces 

Å Can infect plant at 
anytime (not just at 
seedling stage) 

Å Later infections are not 
as visible in the field 
but result in lodging 
and harvest difficulties 



Root rot pathogens 
Usually root rots caused by a combination of species = root rot 

complex 

Soil samples analyzed to date always revealed Fusarium spp., in 
many cases Aphanomyces euteiches, and sometimes 
Rhizoctonia  and Pythium 

ïFusarium spp. very common 

ïSame species that can cause FHB 



Root Rot Pathogen Host Range 
Species with a wider host range 

ïFusarium spp. (e.g. solani, avenaceum, acuminatum, 
graminearum) 

ïRhizoctonia solani 

ïPythium spp. 

Relatively host-specific species: 

ïFusarium oxysporum f.sp. pisi or f. sp. lentis 

ïAphanomyces euteiches 



Fusarium      vs       Aphanomyces 

Photo courtesy of Dr. S. Chatterton,  AAFC Lethbridge 



Fusarium 

Photo courtesy of F. Dokken-Bouchard, SMA 
Photo courtesy of Dr. B. Gossen, 

AAFC Saskatoon 



Aphanomyces infected vs healthy roots 

Photo courtesy of C. Armstrong-Cho 

Normal watering conditions 



Organism Temperature optimums (oC) Moisture 
favouring severity 

Aphanomyces 22 to 27 Excessive 

Fusarium 25 to 30 Moderate 

Pythium 17 to 23 Wet 

Rhizoctonia Can damage at 18 but most 
aggressive at 24 to 30 

Wide range of 
conditions 



Disease indicator for 2014 - Fusarium in wheat 

2014 



Aphanomyces euteiches 
ÅReports on Aphanomyces spp. in Canada 
since 1938 

ÅFirst confirmed report in SK in 2012 

Å2014 widespread identification in soil and 
plant roots across SK 

ÅTherefore, has been here but conditions 
ǿŜǊŜƴΩǘ ŦŀǾƻǊƛƴƎ ōǳƛƭŘ ƻŦ ǇŀǘƘƻƎŜƴ ƻǊ 
infections until recently 

 

 

 

Data from CDC, Discovery Seed &  

SK Agric. Crop Protection Labs 



Aphanomyces Distribution in Soil 
Å Most concentrated at 10 to 40 cm 

depth in France (present in 0 to 60 cm) 

Å Initial study at U of S confirmed 
aphonmyces at 0 to 30 cm in SK (only 
went to 30 cm depth) 

Å Variable across fields and in soil profile 

 Dawson Detwiller: Dr. Sabine Banniza undergrad student fall 2014 



Aphanomyces euteiches 
Å.ŜƭƻƴƎǎ ǘƻ ǘƘŜ ΨǿŀǘŜǊ ƳƻǳƭŘǎΩ like 
Pythium (fungus-like) 

ÅSurvival of oospores in the soil without 
a host for up to 20 years 

ÅIs mobile (zoospores) and can move 
with the water 

ÅNo chemical controls to date 

 



Summary of root rot pathogens 
ÅRoot rot complex (Fusarium, Pythium, 

Rhizoctonia, Aphanomyces) 

ÅAphanomyces is a new issue to Sask 

ï No chemical controls, very long lived, needs 
water 

 



Environment 



Weather patterns 
2009- last year of normal to dry conditions 

2010 - 2013 ς 2 years wet spring, 2 ave to wet  

2010 2011 2012 2013 



2014 



Forecast for 2015: Western Producer January 29 



Symptoms 
 

Stunting 

Yellowing 

Poor root growth 

Little nodulation 

Browning of root area 

Photo courtesy of S. Phelps, SPG 



Photos courtesy of S. Phelps, SPG 



Some fields ς certain areas affected 
Photo courtesy of Dr. S. Chatterton 



Field edges ς why? 

Photo courtesy of S. Phelps, SPG 



Environment affects severity  
Increased severity  

Wet condition or high 
moisture holding capacity 
ïHeavier land 

ïCompacted areas 

ïWetter areas of field (side hill 
seeps)  

 

 

 

Good Fields 

Drier (better drainage) 
ïLighter land 

ïLess compaction 

 

 

 



What are these paths from? 

Photo courtesy of Dr. Sabine Banniza, CDC 



ÅPeas and lentil do not 
like wet feet 

ÅA pea or lentil plant in 
wet soil is a stressed 
plant even without 
presence of pathogen 

Peas grown in sterile field soil: 

left normal watering, right water-

logged conditions Photo courtesy of Dr. Sabine Banniza, CDC 



Waterlogged, sterilized          vs.          Waterlogged, unsterilized 

Photo courtesy of M. Tetreault 



Environment affects severity  
Increased severity   

Wet conditions 

Heavier soil 

Low N or other nutrients 
 

  

 

Good Fields 

Dry conditions/better drainage 

Lighter soil 

Starter N or adequate soil levels 

Soil test from June 23 



Herbicide Impacts? 
Producer comments 
ïCƛŜƭŘ ŜŘƎŜǎ ŀǊŜ ōŜǘǘŜǊ ΧΧΦ 

ïbƻǘƛŎŜ ŀŦǘŜǊ ƘŜǊōƛŎƛŘŜ ŀǇǇƭƛŎŀǘƛƻƴΧ 

ï.ŜǘǘŜǊ ŀǊƻǳƴŘ ǇƻǿŜǊ ǇƻƭŜǎΧΦ 

No support for herbicides causing 
Ǌƻƻǘ ǊƻǘǎΧΦΦōǳǘ ŀŘŘƛǘƛƻƴŀƭ ǎǘǊŜǎǎ Ŏŀƴ 
add to already stressed plants 
 

[ŜŀǾŜ ŎƘŜŎƪ ǎǘǊƛǇǎΧΦ 
 

Photos courtesy of S. Phelps, SPG 



Hosts 



Crop & Variety 
 

Å All pulse crops susceptible to root rot organisms 
(Fusarium, Pythium, Rhizoctonia) 

Å Soybean, fababean & chickpea have good resistance 
to aphanomyces compared pea and lentil  

 

 



Alternative pulse crop: Faba bean 
Good 
resistance in 
faba bean 

Potential 
alternative to 
pea in wetter 
regions 

Market 
development? 
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Dr. Sabine Banniza, CDC 



Resistance in pea to Aphanomyces root rot 

Å Extensive screening in 
France and USA 

Å USDA lines received by 
CDC (shown here) 

Å French lines currently not 
available until released to 
their farmers first 
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Resistance in lentil 
Å Preliminary testing of CDC 

interspecific lentil populations 
(Lens ervoides) showed some with 
moderate resistance (scored 3) 

Å Still to evaluate current varieties 
in SK 

Parents/Lines 
Disease 
reactions 

Parents/Lines 
Disease 
reactions 

P-LR26 -Eston 5 P-LR59 -Eston 5 

P-IG 72815 3 P-L01827 A 3 

LR26-12 7 LR59-4 3 

LR26-19 7 LR59-10 3 

LR26-20 5 LR59-14 9 

LR26-183 9 LR59-23 5 

LR26-187 5 LR59-27 5 

LR26-216 3 LR59-29 5 

LR26-220 5 LR59-55 5 

LR26-240 5 LR59-62 7 

LR26-241 9 LR59-76 5 

LR26-253 3 LR59-81 5 

LR26-274 9 LR59-86 7 

LR26-281 7 LR59-90 5 

LR26-290 5 LR59-126 5 

LR26-293 9 LR59-127 9 

LR26-300 7 LR59-133 7 

Dr. Sabine Banniza, CDC 



Host affects severity  
Increased severity  

Shortened rotations 
- pea/lentils 2-3 years ago 

 

 

 

Good Fields 

No peas or lentils > 4yrs ago 



2010 - peas 2010 - canola 

Rotation 

Photo courtesy of S. Phelps, SPG 



Photo courtesy of Dr. S. Chatterton 



Photo courtesy of S. Phelps, SPG 



Planning for 2015 

Host(s) 


