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Objectives

1. Unvelling PVY strain status in
Canadian potatoes

2. Investigation and characterization of
varietal response to Canadian PVY
strains

3. Development of a science -based on -
farm strategy made up of sound and
well -planned best management
practices to reduce PVY.
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Unveiling  PVY strain status in Canadian
potatoes
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Status of PVY strains in Canada

PVY exists as a range of different viral strains

A Different strains cause various type of
symptoms in potato

A Some cause cryptic symptoms in leaves,
hampering field identification and rogueing

A Some cause different symptoms in tubers,
reducing size and yield or necrosis

A Major strains are PVY O PVY NO and PVY NN

Potatoes %,

Pommes
de terre

NEW/NOUVEAU-BRUNSWICK

Agricultural Services de
Certification Certification
Services Agricole




Main PVY recombinant genomes
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Transmission

“#Non-circulative: must be acquired from a plant by aphids
“wNon-persistent: retained by the aphid for a short time

7 Can be transmitted by several speciesphids (more than 60 taxa)
7w Differences in the efficacy of PVY transmission between agpadies
“#Mechanically by different means such as cultivation activities etc.
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Status of PVY strains in Canada

Starting in 2014, we surveyed PVY samples from
four major potato producing provinces in Canada.

Overall, PVY NN and PVY N© have become the
dominant strains across the country, displacing the
traditionally dominant PVY  ©.

YEAR PVY© PVYN-O PVYNTN
2016 13% 32% 55%
2015 66% 19% 66%
2014 21% 14% 65%

*2004-2006 70.0% 1.3% 27.0%

*Gray et al. 2010.Plant Disease 94: 1384397.
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Status of PVY strains in Canada

2014 PVY© PVYNO PVYNTN

PAONES PVY© PVYN:© PVYNTN

2016 PVYO PVYN:O PVYNTN
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Investigation and characterization of
varietal response to Canadian PVY
strains
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How do PVY strains
affect different potato varieties?

We have been cataloguing symptom responses of major

potato varieties to infection with PVY O PVYNO and
PVYNTN,
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How do different PVY strains
affect different potato varieties?

Plants are grown in greenhouse from healthy plantlets, artificially
Inoculated with PVY, then followed through two generations.

Plant PVY Observation Cut plants,
Plantlets -7eeks INOculation 5 weeks Harvest tubers
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How do different PVY strains
affect different potato varieties?

Plants are grown in greenhouse from healthy plantlets, artificially
Inoculated with PVY, then followed through two generations.

Measure :
Plant PVY Observation Cut plants Plant size
- - ! +
Plantlets -7 ueeks INOCUlation 6 weeks Harvest tubers  tuber yield,
symptoms
Store and observe tubers —

~5
K months
Plant

Infected
Tubers
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How do different PVY strains
affect different potato varieties?

Plants are grown in greenhouse from healthy plantlets, artificially
Inoculated with PVY, then followed through two generations.

Measure :
Plant PVY Observation Cut plants, Plant size
Plantlets -7 ueeks INOCUlation 5 weeks Harvest tubers  Tuber yield,
symptoms
Store and observe tubers —
‘/ ~5
months y _ Store and
Plant _ Measure . observe
Observation Cut plants Plant size tubers _
Infected P ’ + » discard
TUberS 3 months HarVESt tu berS Tuber yield, ~5
symptoms months
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Selected Cycle Selected Cycle Selected Cycle Selected Cycle Selected cycle

AB

MB

QC

NB

PEI

Norchip

Kennebec
Chieftain

Russet
Burbank

Russet
Norkotah

Shepody
Norland

Sangre

Russet
Burbank

Envol
Norland
Nadine

Russet
Burbank

Russet
Norkotah

Innovator
Monticello
Goldrush

Superior

Fyva

Pacific Russet

Yukon Gold
Agata

Atlantic
Bintje
Satina

Umatilla
Russet

Goldrush

Yukon Gold

Shepody
Goldrush

Snowden

Russet
Burbank,

Atlantic
Channdyv/

Norchlp

Shepody

Norland

Envol

Innovator

Eva

Chieftain

Bintje

Sangre

Snowden

Atlantic

Pacific Russet

Satina

Umatilla
Russet

AC Tenace

Monticello

Ivory Russet

Viking

Blazer Russet

Ranger Russet Dakota Pearl

Redsen
Jem Russet

Imola, Milva
Orchestra

Musica
Colomba

AC Chaleur
Red Maria
Beljade

Classic russet,

Clearwater
Russet



Typical foliar symptoms

SEVERE symptoms:
strong mosaic, leaf crinkling

MODERATE symptoms:
weaker mosaic, leaf stunting

MILD to NONE _ symptoms:
No mosaic, very slight crinkling

Healthy virus -
- free plant
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Innovator
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Chieftain
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Ranger Russet
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Ranger Russet
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Typical PVY growth symptoms

Reduced vigour

Leaf die - off

Chieftain
Chieftain 73 days old & 73 days old
32 days after —_— NO VIRUS

PVYC inoculation
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Typical PVY tuber symptoms

Tuber
necrosis

Smaller, fewer
tubers
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FOLIAGE

SYMPTOMS

Envol Dakotah Pearl
SEVERE Norland  Pacific R. Chieftain
Pacific R.
Atlantic  Bintje Bintje  Chieftain
Chieftain  Norchip Envol Norland Envol
Moderate Tenace Ranger R. Norland
Sangre Tenace
UmatillaR. Ivory R Blazar R. Ivory R. Ranger R.
' ' Satina Viking
Atlantic Eva
Atlantic  Eva Innovator  Norchip
: Shepody Sangre
_ Eva Innovator Innovator  Norchip Snowden Bintie
Very mild Monticello Blazar R. Shepody Sangre orrealle J
or none Shepody Snowden Snowden Monticello

Viking

Pacific R. Satina
Dakotah Pearl

Pacific R. Umatilla R.
Satina Tenace
Blazar R. Dakotah Pearl
Ivory R. Viking

Varieties with
moderate to
severe
symptoms
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SEVERE

Envol Ranger R.

>5000 Norland Tenace Ranger R.
Atlantic Eva
Chieftain Shepody Envol Eva
Moderate | Sangre Monticello Shepody Satina Norchip Shepody
>250x Pacific R. Umatilla R. | Tenace Umatilla R. Dakotah Pearl Tenace
Satina Blazar R. Umatilla R.
Dakotah Pearl
Atlantic Chieftain
Bintje Eva Envol Atlantic Bintje
: Innovator  Norchip Blazar R. Chieftain
Very mild  gintje  Innovator Shepody Sangre Innovator  Norland
or none Norchip  Snowden Norland Snowden Sangre Snowden
<250, lvory R.  Viking Monticello Pacific R. | Monticello Pacific R.

I\

Blazar R. Dakotah
Pearl
Ivory R.  Viking

Ivory R.
Satina

Viking

Varieties with
moderate to
severe
symptoms

LVB PVY© = 15/21
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PVYNTN has been reported to cause
tuber necrosis in some varieties

BUT, we have only observed this in
one var kmwdoy:sa far.
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Variety/strain PVY symptom expression

Relativelyseveresymptoms:
DakotahPearl,Envo] Norland Pacific Russet, Ranger Russet

Relativelymild symptoms:
Atlantic, Bintje, BlazarRussetChieftain, Innovatoivory Rus.,
Monticello, SangreSating ShepodySnowden.Tenace
Umatilla Russet, Viking

Resistantto PVY:
Eva

Currently testing:
AC ChaleuBeljade Classic Russet, Clearwater Russet, Gem
Russet, Red Mari&edsen
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Varietal responses to PVY strains

Ongoing project:

A Currently 21 varieties completed to at
least 1 st generation

A 8 underway (complete by late 2017)

A Two sets are staggered in greenhouses

A Each set needs ca. 16 months to
complete
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Development of a science -basedon -
farm strategy made up of sound and
well -planned best management
practices to reduce PVY
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Partnering with growers

Long-t er m ncurrent season s
observe PVY spread in commercial fields under

different management regimes.

A Current season spread -2009
A 5vyears 2010 -2014

A 16 growers

A 56 fields

A 13 varieties
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