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Disease Triangle

Host(s)
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Root Rot Pathogens
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Root Rot Pathogens

—usarium A Can infect plant at
ryime 0ot st
. . |
Rhizoctonia _g _g
A Later infections are not
Aphanomyces

as visible in the field
but result in lodging
and harvest difficulties
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Root rot pathogens

Usually root rots caused by a combination of spesiegot rot
complex

Soil samples analyzed to date always reve&asariunspp., in
many casesphanomyces euteichgand sometimes
Rhizoctoniaand Pythium

I Fusariunspp. very common
I Same species that can cause FHB
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Root Rot Pathogen Host Range

Species with a wider host range

I Fusariumspp. (e.gsolani, avenaceum, acuminatum,
graminearun)

I Rhizoctoniasolani
I Pythiumspp.
Relatively hosspecific species:
I Fusarium oxysporunmsp.pisior f. sp.lentis
I Aphanomyces euteiches
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Growers

4 sssacnensn | Photo courtesy of Dr, .7Chatterton, AAFC Lethbridge




Fusarium

‘ <Y : Photo courtesy of Dr. B. Gossen,
Photo courtesy of F. Dokken-Bouchard, SMA AAFC Saskatoon
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Aphanomyces infected vs healthy roots

Photo courtesy of C. Armstrong-Cho
Normal watering conditions
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Organism Temperatureoptimums €O Moisture
favouringseverity

Aphanomyces 22 to 27 Excessive
Fusarium 25 to 30 Moderate
Pythium 17 to 23 Wet
Rhizoctonia Can damage at 18 but most  Wide range of
aggressive at4 to 30 conditions
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Disease indicator for 2014Fusarium Iin wheat

PERCENT TOTAL FUSARIUM PERCENT TOTAL FUSARIUM
ON CEREALS TESTED AT %8 ON CEREALS TESTED AT
SASKATCHEWAN SEED LABS - 2014 SASKATCHEWAN SEED LABS - 2013

[T

* *

indicates figure based
on <10 samples.

indicates figure based
on <10 samples.




Aphanomyces euteichs -

AReports omphanomycespp. in Canada LAY ik

since 1938 ’. %

Acirst confirmed report in SK in 2012 S 3

A014 widespread identification in soil and ° & i
plant roots across SK 'y < L
ATherefore, has been here but conditions L AT T
GSNBY QU FL J2NAY3I 0dzhs o6 -*.%e 2
Infections until recently o o

Data from CDC, Discovery Seed &
SK Agric. Crop Protection Labs
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Aphanomyces Distribution In SOIl

A Most concentrated at 10 to 40 cm
depth in France (present in O to 60 cf&

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

A Variable across fields and in soil profile

Dawson Detwiller: Dr. Sabine Banniza undergrad student fall 2014
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Aphanomyces euteiches
ASt2y3aa (¥2 &KRs @5l ( e
Pythium(funguslike) "
ASurvival of oospores in the soil without g O
a host for up to 20 years

As mobile (zoospores) and can move
with the water

Ao chemical controls to date
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Summary of root rot pathogens

A Root rot complex (Fusarium, Pythium,
Rhizoctonia, Aphanomyces)
A Aphanomyces is a new issue to Sask

I No chemical controls, very long lived, needs
water
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Weather patterns

2009 last year of normal to dry conditions
2010- 2013¢ 2 years wet spring, 2 ave to wet
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Percent of Average Precipitation (Prairic Reglon)
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Forecast for 2015: Western Producer January 29
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Symptoms

Stunting

Yellowing

Poor root growth
Little nodulation
Browning of root area

Y|

Photo ourtesy of S. Phlps, SG
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Some fieldg certain areas affected

Photo courtesy of Dr. S. Chatterton
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Photo courtesy of S. Phelps, SPG SASKATCHEWAN
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Environment affects severity

Increased severity Good Fields
Wet condition or high Drier (better drainage)
moisture holding capacity i Lighter land

I Heavier land I Less compaction

I Compacted areas

I Wetter areas of field (side hill
seeps)
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What aretthese paths from?
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A Peas and lentil do not
like wet feet

A A pea or lentil plant in
wet soll is a stressed
plant even without
presence of pathogen

Peas grown in sterile field soil: R
left normal watering, right water- SRS
logged conditions Photo courtesy of Dr. Sabine Banniza, CDC CASKATCHENAN
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Waterlogged, sterilized VS. Waterlogged, unsterilized
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Environment affects severity

Increased severity Good Fields

Wet conditions Dry conditions/better drainage
Heavier soll Lighter soil

Low N or other nutrients Starter N or adequate soil levels

SOIL TEST CHARACTERISTICS

Base Saturation

Depth Texture pH EC E.C. Salinity Organic NH¢N Calculated Ca Mg K Na Ca Mg K Na
(inches) 1S2W  IS2W CaleSat.Extr. Rating  Matter  (Ib/ac) CEC :
(mS/cm)  (mS/cm) % meg/l00g —  PP7 === B
0-6 Loam 64 0.1 0.2 Non Saline
SOIL TESANUTRIENT LEVELS
Excess
.‘r.)::s;,l; ) P K 50§ Cu Mn Zn B Fe Cl Sufficient —
. —— b i Marginal | SASKATCHEWAR (
4 %)
06 32 482 S Deficient —rﬂT e T },‘)ulse
Soil test from June 23 N P K S CuMnZn B Fe CI Growers



Producer comments
i CASTt R SR3ISAa | NB
i b20AO0S | FGSNI KSND?
i . SGG§S8NI I NRdzy R . 9218 A X
No support for herbicides causing |  Phbtos courtesy of S. Phelps, SPG
NE20 NROGAXDPPO dzi
add to already stressed plants
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Crop & Variety

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

A Soybean, fababean & chickpea have good resistanc
to aphanomyces compared paad lentil
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Alternative pulse crop: Faba bean
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Resistance in pea to Aphanomyces root ro

A Extensive screening in g% Dr. Sabine Banniza, CDC

t symptom severity (%)

90
France and USA 80 i3
A USDA lines received by £ & |
40 -
available until released to ° ", ", L e o s
& bg/\’b IR O O

70 - T
60 -
CDC (shown here) 0
A French lines currently no§ 2 |
their farmers first G F
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Resistance In lentll
reactions reactions

A Preliminary testing of CDC w1
Interspecific lentil populations 5 —
(Lens ervoidgsshowed some Withiess 5 wom
moderate resistance (scored 3) wmes =

A Still to evaluate current varieties iwen s e
K =

Dr. Sabine Banniza, CDC
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Host affects severity

Increased severity Good Fields

Shortened rotations No peas or lentils > 4yrs ago
- pea/lentils 23 years ago
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2010 - peas 2010 - canola
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Photo courtesy of Dr. S. Chatterton
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Planning for 2015

Host(s)
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