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My background

e Crapo Farms — summers
during school

e Stukenholtz consulting —
summers during school

* Oregon State Univ. PhD
1993

e Seed certification Colorado
4 yrs

e Seed certification Idaho 6
years

* USDA pathologist on
breeding program 18 yrs+




Prior to 2000
Before PVY: Leafroll and visual inspections —
Oceanside, CA - -




Virus basics
Common Potato Viruses

* Potato Virus Y N
* Potato Virus A

* Potato Virus M

* Potato Virus S

* Potato Virus X

e Alfalfa Mosaic Virus =
 (aka Calico Virus) _/

e Potato Leafroll Virus = PLRV

Mosaic
Virus




Virus basics
Common Potato Viruses

Mosaic
Virus




Make up of PVY strains

2

Potato virus Y is a single strand RNA virus that is relatively
short
PVY has ~9700 base pairs and has a tendency to mutate
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Virus RISK to growers

1 ° P VY (ubiquitous, vector is aphids, no insecticide control, 37-50% of the isolates

tested cause tuber damage in Yukon Gold.)

2 o P NI TV (vector is powdery scab, widely distributed)

3 . TRV (vectored by stubby root nematode, limited distribution, but can be confused with PMTV)

4. PLRV (controlled by neonicotinoid insecticides)

5 . AMV (at issue mostly when seed is grown next to alfalfa fields)

6. TSWV (can be a problem for greenhouse growers)



History of PVY and change in strains

* Prior to the early 2000s in the US and Canada, the primary strain was
PVY©

* PVYO caused vyield loss
* Necrotic strains can cause quality defects in tubers

* Necrotic strains such as PVYN™ and PVYNY have become more
common place depending on the area of the country

* The west has more PVYN" and the northeast has more PVYN™N
* PVYC has been mostly replaced by the necrotic strains

* Certification keeps a list of varieties that have poor PVY expression



PVY — quick facts

* Aphids (non-persistent transmission)

* Quality loss (necrotic tuber symptoms)
* Foliar symptoms cause vield reduction
 Hosts are potato and nightshade weeds l

PTNRD = Potato
Tuber Necrotic
Ringspot Disease

Ranger Russet

Alturas -
e




Varieties with latent PVY symptoms
(i.e. hard to see)

VARIETIES

Alpine Russet
Austrian Crescent
Banana

Blazer Russet
CalWhite

Caribou Russet (AF3362-1)
Chieftain

Chipeta

Classic Russet
Crestone Russet
Dakota Diamond
Easton

French Fingerling
Gem Russet
GemStar Russet
Green Mountain
Innovator

STATES reporting
ND, MT

WA

CO, OR, WA

ID, OR, ME, MT
CA, ID, OR, WA
ME, WI, MT

WA

CcO

OR, MT

CcO

NE

ME

CO, WA

CO, OR, ID, ND, ME
OR, ID

NY

CO, NY, ME

VARIETIES

Ivory Russet
Keystone Russet
LaRatte

Mesa Russet
Mercury Russet
Pike

Purple Peruvian
Rose Finn Apple
Russet Norkotah
Sage Russet
Shasta

Shepody
Silverton Russet, SR-2
Snowden
Winema

(from U.S. seed certification agencies, 2021)

STATES reporting
MT

CcO

CO, WA

CcO

WI

OR (specific strains)
CO, WA

CO, WA

CO, ID, ME, MI, MN, ND, NE, NY, OR, WI, WA, ME, MT

OR
OR

CO, ID, MI, MN, ND, NE, OR, WA, ME

CO, WI, ND, ID
ME, WI
OR



2021 Seed acres and % of total U.S. seed acres
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B Russet Norkotah 11.7

H Shepody 1.0
W LaRatte 0.2

M Classic Russet 0.1

H Snowden 1.8
B Chieftain 0.8
M Mesa Russet 0.2

Mercury Russet 0.1
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Top 5 varieties in U.S. (seed acres)

R. Burbank

R. Norkotah (all lines)
Frito-Lay varieties
Umatilla Russet

Ranger Russet

M Caribou Russet (AF3362-1) 1.4 1 Silverton Russet, SR-2 1.0

M lvory Russet 0.6

W CalWhite 0.2

B Austrian Crescent 0.2

H Alpine Russet 0.1

14,095

12,503

9,801

5,233

5,072



PVY Strains at Othello, WA
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PVY Strains at New Brunswick, Canada
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How did this happen?

* Some ideas
* Over years seed growers have been very good at removing virus through
rogueing
* The biology of the necrotic strains may be different allowing better
transmission over the PVY© strain

* There has been a change in the varieties over the years and some do not
show PVY symptoms very well



Impact of Tri-State Potato Varieties
on PNW Production
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Alturas

Russet Burbank

Premier

V¥ Russet Burbank
@® PNW Varieties

\ 4
Yukon Gem

Alplne
Teton R|
Yukon

Classic R.
Western R. Nugget

Mountain
Gem
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Pomerelle
L Payette

Huckleberry
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Compiled from NASS;
Slide courtesy of Mark Pavek and Rick Knowles, WSU
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Potato Virus Y Demo

42 Varietles, 2 Planting Dates
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What is the risk to growers??
Test multiple varieties and market class reaction to PVY

e Combined work
 Whitworth Lab — Aberdeen, Idaho
e Gray Lab — Ithaca, New York

* Multiple varieties by class
* Russet
* Chip
* Specialty
* Reds

* Multiple PVY strains using multiple isolates
* O, N:O, NTN, Nwi, NE-11



Origins of PVY isolates tested
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Dakota Trailblazer

Mountain Gem Russet

Clearwater Russet

GemStar Russet

Goldrush
Alturas
Highland Russet
Ranger Russet
Umatilla Russet

Freedom Russet

Russet Burbank ~

Dakota Russet

Blazer Russet

R. Norkotah ~

I-| Centennial Russet

Alpine Russet

Pomerelle Russet

|-| Classic Russet

Targhee Russet

Premier Russet

2

35
2.5
15

Russet types foliar symptoms

Severe
Typical

- Teton Russet
1

Tebina Russet

e R Nkt ah COB
—_—— R. Norkotah 278

- Bannock Russet

|-I Silverton Russet

ﬁ — Payette Russet* H

L=}

1

ol
o

None

Mild

Whitworth et al. 2021

on O=no symptoms, 1=mild, 2=moderate, 3=severe. * Payette Russet is

resistant — no virus detected

Fig.4 Twenty-seven russet varieties foliar reactions for PVY. Scores are
shown as an overall average, minimum and maximum of symptoms
associated with multiple strains and isolates of PVY. Scores are based



Poster available —
email me at
Jonathan.Whitworth@
usda.gov

Potato virus Y necrotic tuber symptoms

A A in varieties from different market classes

Jonathan Whitworth, USDA-ARS, Aberdeen, Idaho § University ‘
Stewart Gray, USDA-ARS, Ithaca, New York Qfldaho
Alex Karasev, University of I[daho, Moscow, Idaho
§ Comesponding author jonathan whitworth@usda.qov. associated paper Whitworth et al. 2021(Am. J. Potato Research 98:93-103)

Strains of Potato virus Y (PVY) can damage fubers and make them

analk

K&K

unmarketable. The composition of strains has changed since the early 2000s, [ LR e e T (e e T P T U S e
- N . variety market class. Multiple PVY isolates were used for each PVY str:

when damaging strains were found in Canada and the U.S. Now, PVYN™ has
become the predominant strain in eastem Canada, and PVYM% has become PV Lo PV
predominant in the Pacific Northwest. Not all PVY susceptible varieties show FTHRD —necrotic tubes symptoms —from ot leost one isalabe of the abowe PVY strins
these symptoms, so this stUQy was done to look at many varieties in different e . Vighiand —
market classes to assess risk for tuber damage. Tuber damage is mostly Highland Russet Ranger Ruszet Highland Russet Centenrial &
associated with PVYN™  but this research shows that PVYN* PVYNC  and nger nge: :

o CHIP Bannock Russet Russet Burbank Highland Russet
PVY? isolates also cause tuber damage. Marey e e Ranger Russer

Wanets Chippews Chippews CHIP
BACKGROUND e Pe e
Chippewa Wanets
P\'Y causes yield reduction and some isolates can cause tuber damage, known as Potato pulcm— SPECATYWHITE i

Tuber Ringspot Dissase or PTNRD. This damage can make tubers unmarketable. PVY isclates Yotahdin Yukon Gem Yukon Gold
can be grouped into different strains based on their genetic makeup. There are some general Yok Gem Yukon Gold
characteristics to each strain such as the N (or necrotic) strains show 3 more mild foliar mosaic ‘ukon Gald Ruzzian Banana
exprassion than PVY2. Whila a number of strains have been identified, the most widespread in ‘fukan Gem
the U_S. are P2, PUYNS, PUYS, and PUYNT [k Eckd
SURVEYS

In the northwest U.S., surveys done in seed ot comparison trials show that over ime, the
PVY® strain has decreased and mostly been replaced by PVY™ in trials done at Othello, WA
and Hemmiston, OR. These trials contain samples of seed lots plantad by commercial growers in
Washington and Oregon. The samples represent seed lots from many different states, but the
majority of them produced on sead farms in the northwest and western Canada (Funke et al.
2017)

In eastem Canada, surveys of commercial figlds from 2010 to 2016 has shown a similar
downward trend for PVY® and an increase in PVYN™ instead of PVY™ (MacKenzie et al. 2018).
PVY COMPOSITION

PV strains in the surveys come from two different parent sources. Recombinant strains
come from an N strain and an O strain. MTN stands for “Necrotic-Tuber necrosis™. N:O strands
for a combination between strains N and O. N-Wi was named for necrotic-Wilga strain first
found in Poland. Early surveys didn't make distinctions between N:Q and N-Wi as the strains
become mare similar past the 2380 bp region. They may have also been reported together
based on observations that these recombinants didn't cause PTNRD and the NTN recombinant
did. This report shows that PTMRD can be with at least four strains; O, N:0, N-Wi,

NTH.
SYMPTOMS
Mot all varieties express FTNRD. Greenhouse screenings of primary infections and
examination of the daughter tubers was done on 66 varisties and using multiple PVY strains and
isolates. PTNRD was evident in 18 varieties. Of those. 8 had tuber symptoms associated with
NTH, 8 had tuber symptoms with N:O, 13 had tuber symptoms with M-Wi, and 11 had tuber
symptoms with O (Table 1).
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What about PTNRD in tubers?

Table 1. Necrotic tuber symptoms in potato varieties grouped by PVY strain and

variety market class. Multiple PVY isolates were used for each PVY strain

PVY© PVYNTN PVYN:0 PVYN-W
PTNRD — necrotic tuber symptoms — from at least one isolate of the above PVY strains

RUSSET RUSSET RUSSET RUSSET

Classic Russet Highland Russet Alturas Alturas

Highland Russet
Ranger Russet

CHIP

Marcy

Waneta

Pike

Chippewa
SPECIALTY/WHITE
Katahdin

Yukon Gem

Yukon Gold

Ranger Russet
Russet Burbank
Bannock Russet

CHIP
Chippewa
Pike
Waneta

SPECIALTY/WHITE
Yukon Gem
Yukon Gold

Highland Russet
Ranger Russet
Russet Burbank

CHIP
Chippewa
Pike

SPECIALTY/WHITE
Yukon Gem
Yukon Gold

Centennial R.
GemStar Russet
Highland Russet
Ranger Russet
CHIP

Pike

Nicolet

Dakota Crisp
SPECIALTY/WHITE
Red Thumb
Russian Banana
Yukon Gem
Yukon Gold




PVY isolates used for screening

PVYN:O

PVYN-Wi

ISOLATES USED FOR PVY SCREENINGS - MANUAL INOCULATIONS —isolates in BOLD produced PTNRD?

PVY° PVYNTN
#5 (Katahdin, Marcy, Pike, #1 (Ygold)
Waneta, Ygem, Ygold) #6 (Bannock, Chippewa,
#18 (Marcy, Pike, Waneta, Highland, Ygem, Ygold)
Ygold) #10 (Pike, Waneta, Ygem,
#33 (Chippewa, Classic, Ygold)
Highland, Ygem, Ygold) #16 [Ranger||R. Burbank,|Ygold)
#31 (Marcy, Pike, Ygold) #19 (Ygold)
#24 (Waneta, Ygold)
#3 (no PTNRD) #30 (Highland,(Ranger] Ygem,
#25 (no PTNRD) Ygold)
#27 (no PTNRD) #32 (Chippewa, Highland,
Ygem, Ygold)

#34 (Ygold)

#2 (Alturas, Highland, Ygem,
Ygold)

#4 (Chippewa)
#3[{R. Burbank)
#9 (Ranger)
#11 (Chippewa, Ygold)
#22 (Ygem)

#23 (Ygold)

#37 (Pike, Ygold)

#17 (no PTNRD)
#36 (no PTNRD)

#13 (Ygem)

#14 (Pike, Ygold)

#28 (Alturas, Highland,
Ygem, Ygold)

#29 (Centennial R., Dakota
Crisp, GemStar Russet, Nicolet,
Red Thumb, Russian Banana,
Ygold)

#12 (no PTNRD)



SCRI grant - Tuber Necrotic Viruses (PVY, PMTV)

* Alex Karasev leading * North Dakota
e Colorado * Pasche

e Charkowski, Nalam, Wilbur, * New York

* De Jong

* Idaho * Oregon

* Duellman, Karasev, Kuhl, Mclntosh, . Fgrost

* Novy, Olsen, Wenninger, Whitworth e Sathuvali
* Maine « Washington

* Dill, Dwyer, Douches * Feldman, Pavek, Swisher-Grimm
* Montana * Wisconsin

e Zidack * Groves, Rioux



How you can find out about a grower’s seed

* All programs have records on each lot

 All growers receive copies of their
inspections

* Visit the grower’s farm and/or storage

* A phone call requesting inspection
reports OR requesting a PLANT HEALTH
CERTIFICATE




Seed Certification can:

* Detect PVY, PLRV, PVX

* Detect Bacterial Ring Rot (BRR)
* Detect blackleg

* Detect variety mixes

e Detect chemical damage

* Keep identity
* Determine eligibility of seed for certification in the program
* Do field inspections
* Do storage inspections
* Do shipping point inspections



Seed Certification can’t (doesn’t):

* Regulate (except under general tolerances of external and internal
defects):
* Tobacco rattle virus
* Potato mop-top virus PMTV
* Powdery scab
e Common scab

e Use a tag to indicate disease status

* Tags are used to indicate size and grade
* Along with a few restrictions on appearance that can be caused by diseases.



Two types of tolerances
(Idaho — other states similar)

* Field test (summer) * Field or lab test (winter)
e Seed borne infection e Current season infection
* Tolerances * Tolerances
e 0.2% PLRV * 0.8% PLRV
* 1% ‘Well Defined Mosaic’ * 1% ‘Well Defined Mosaic’
e 1% total virus (for recertification)
* 0.2% variety mix * 5% Chemical damage

0% Bact. Ring Rot * 0% Bact. Ring Rot



* Summer Inspection
e 200 plants/acre

* in a 50 acre field, 1
positive plant = 0.01%

* Winter Inspection
e 400 tubers/sample

* in a sample 1 positive
plant = 0.25%

 tells us about current
season spread of virus

e tells us about tuber
borne virus



THEREFORE,
a winter
Inspection
gives an
INDICATION
of the virus
level




PVY vield drag
(1% virus = 1.5 cwt decrease)
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Incidence of seed borne PVY (%) (Nolte et al 2004)

Fig. 1. Ordinary least squares regression of percent seedborne Pofato virus Y (PVY) versus yield in
tonnes/hectare (t/ha) for 3 years of replicated field trials in Russet Burbank potato. Predicted values
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| bought blue tag seed, why do | have

SO much virus?

§51.3001 Grade.

"UU.S. No. 1 Seed Potatoes" consist of unwaﬂhl A.

of origin by blue tags fixed to the containers ¢
accompanying bulk loads, which identify the
shipper of the potatoes, and the State certifical
following requirements:
(a) Fairly well shaped.
(b) Free from:

(1) Freezing injury;

(2) Blackheart;

Idaho Certified Blue Tag Seed Potatoes

The blue tag shall be equivalent to U.S. No. 1 seed potato grade with the following
exceptions. There 1s a 1% tolerance for late blight.

2.

Scab - shall not cover more than one-fifth of the surface area.

Adhering dirt - a maximum of 50% of the tuber surface may be covered
with caked dirt.

Loose dirt and/or foreign matenal - included 1n total external tolerance.
Chipping or trimming not allowed.

Freshly broken off second growth - shall not be damaged.

(3) Late Blight Tuber Rot;

(4) Nematode or Tuber Moth injury;
(5) Bacterial Ring Rot;

(6) Soft rot or wet breakdown; and,
(71 Fresh cuts or fresh hroken-off second erowth

VIRUS???222?




;-ﬂ""‘*’m United States

&) rowewor  United States Standards

§51_1543 1.5, No, 2. C. Idaho Certified Yellow Tag Seed Potatoes
i mw o - o . g
US hI_D' 2 Lf_"rnb]h s {Jf.]}l.'_'l'l.:ij[i:rl.-?b whic The yellow tag grade shall be equivalent to the U.S. No. 2 grade with the following
(a) Stmular varietal characteristics, exc exceptions. There is a 1% tolerance for late blight.
l::h] Not serious l}r mIHShEPEI'I; 1. Maximum and minimum size shall be specified by the grower.
(¢) Free from:
[ | ] Freezin & 2. Wireworm and/or grub - no requirements.
[E] Blackheart; 3. Scab - no requirements.
(3) Late blight, southern bacterial wilt ) — _
. ollowheart - no requirements.
(4) Soft rot and wet breakdown. 1
I::lj.] Free from serious dﬂl‘]‘lﬂgf} ]}}.' any o 5. Adhering dirt - no requirements.
fE] Size. Not less than 1-1/2 inches mn Loose dirt and/or foreign material - included 1n total external tolerance.

the grade.
(1) For tolerances see §51.1546.

VIRUS??2722?



STATE OF NEBRASKA
INSPECTION AND BULK CERTIFICATE
OF CERTIFIED SEED POTATOES

a54%75

This centificate s issued pursuant 1o the authority vested in the Potato Certification Association of Nebmska, designated by the Institme of

Agriceliure and Natural Resources, University of Nebraska, under Sections 81-2, 149 10 81-2, 154, B.R.S., MNebraska, 1943, This cenilicate is valid
only when signed by a person designated as an inspector,  Warning: Every person, finn, association or corporation whe shall falsely make, issue,
forge, or counterfeit this certificate, or participate in any such actions shall be fined, upon conviction thereol, in any sum not less than S100.00 nor
excecding SS00L00 for cach offense.

Apyrlicant Adhdress af Applicent Carrier Inivial and Number
. Rail Car v
Ml 45 .| Farm Truck _ =
POr-pAToe s I | s | T2 Iy
INSPECTION BEGUN INSPECTION COMPLETED INSPECTION POINT
Date Henwe Drre Haer
L. 9010 L oo fin b-20-70 | 900 Am i B -~
| Loader's Count Crop Year:
Product: i Contatsses 8.137 8 Size Range: Nebraska Conveyance:
s N Lbs ﬁ_'k{i__ 1% inches o 10 - s
[ Seed Potatocs | -1 ,}\3, 3 Varlety: Pl Certified Sced Enclosed
) . 1% inehics to 12 T P,
Round Yellow J 447, Bl Potatoes Refrigerated
£ New bagsiu 1% inches w14 . . .
Round White 100 Ths net 247 ’ . e Grade: St'II'II-A.l:_r.B:Ik.‘I
New bags( 4
Round Red 50 Ibs “319@' Q7 .;-". 1% nches 1o Hiue Tag Farm Truck
2 174 inches -
Long White (5ize 1) Yellow Tag Hopper Bowom
{ --"l.ung Rll_ﬁwl_ r e L Other: Cireen Tag Live Bottom
Grown By: Tamp-Covered
s ra i ¥ i
Quality and Condition: ~ Firm,  Slightly Flabby, | 'wcll-shnpi:(l, fairly clean,  slightly dirty,  mature
Remarks:
Field# /- 1] i N Gl G2 G} GiI Gs

We. the undersigned submits that the potatoes covered by this CERTIFICATE, not 1o exceed the above weight, have been grown and handled
according to the rules and regulations goveming the production of Certified andfor Foundation Seed Potatoes as promulgated by the Vice-Chancellor,
Institute of Agriculture and Natural Resowrces. University of Nebraska administered by the Potato Certification Association of Nebraska.

Since the use, crop, yields or quality of Centified Seed Potatoes is bevond the control of the grower, seller, inspector, Potato Cenification Association
of Nebraska, or the Institute of Agriculiure and Natural Resources, Universily of Nebraska, no warranty of any kind, ex d or implied, includi
merchantability, which extends beyond the description above is made concerning the performance or quality of the seed potatocs. By aceepiance of
these seed potatoes, the buyer expressly agrees thit its exclusive remedy for bicach of any warranty shall be limited in all events 1o a retum of the
purchase price of the seed. This Centificate identifics the above described seed potatoes as Certified only while they are on board the conveyance
described above, and the seal remains unbroken. Onee they are unloaded, o farher identity with this Centificate may be clained.

1, the undersigned, a duly authorized Potato Centification Inspector of the State of Mebraska, do herehy certify that en the date indicated | personally
1rrspcclud the above described pmlum and that qunlnvnml.l'ununchnun pertaining o said products were as herein stated.

Inspector

PR, 0

Seed
Potato
Tags/
Certificates

GROWER: &  SEED: 2015 Crop

BULK TAG NO.

: RUSSET NORKOTAH TX(278)

ONTANA CERTIFIED

Cortidcation for saed shipped prior to B complotion of post: hanvest testing is imited 1o visusl ok i of Mokl & 1
and maults of vius dE0as0 Meting conduciod during the growing season.
mmhwhmmhmwwhumumm For & caopry ol
e cerlifeation Rulis and Regulations wiits 10 Seed Patate Corification, PO Box 172060,
Bazeman, MT 5&717-2060. mmwmmmhmwmmwmwmn
tha timn of inspection, mol all requiremaents as sot forth in the Rules and Al cortifiad
sond musi be grace ltuumuidd\-yurmlﬂmItlﬁﬂugﬁwhthm
Respacaibiity for geade shall ndt with grows, This g applaes 1o 108 grown in soason as indicated, and may be used only on

ATION OF EDY AND DAM -]
% Rules and Reguialions of Monlana Stabs

polnions requirernants for
wmmwmmmammmmvmmmrmm
BREACH OF DUTY OWED IH REGARD TO CERTIFICATION SHALL BE LIMITED SOLELY AND EXCLUSIVELY TO A RETURN
OF THE PURCHASE PRICE PAID BY BUYER FOR SAID SEED.
This disclaimar of wanrnty and kmitation of Babdity and mmady may not bo alierod or amended oxcopl by an instrumant in writing
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NORTH AMERICAN CERTIFIED SEED POTATO HEALTH CERTIFICATE - CROP YEAR 2020

Grower. .. Importer
Name
City, State/Prov: :
Variety cres  60.0000 Quantity Shipped

Size

Lot Certification Lot origination from tissue culture No lYes
Certification # Year micropropagated for planting
Seed Class/Gen. FY4 by
Certifying State/Prov. ID

Production environment pedigree:  Fill 1 column per production year, use different initials in Greenhouse and Field boxes for different farms
(e.g. JSF for John Smith Farms); indicate a tuber-united lot with a "+" after farm initials; describe other footnotes in notes below
2019 2020 Year of Production
Greenhouse (insect excluding) & sterile soil
Field (note special measures below)
Certification No.
Certifying State

Summer Field Readings ( ] ] field soil - \
Winter Grow-out Readings
Field inspections 9

1st 2nd 3rd Final Final , -
Location | Waialua, HI |
0.0000 0.0000 0.0000 %LEAF ROLL 0.00%
0.0000 0.0000 0.0000 %MOSAIC 0.53% Sample No. R e |
Plant Count 380 [
Less Than 0.0000 %BLACKLEG Post-harvest laboratory test results
Less Than %VERT + %FUSARIUM + wPvy [ | wPLRv [ |

%EARLY BLIGHT 1\. BRR Test Results[NEGATIVE

NO. OT years since [ast round

. on this grower's farm, or Not found this year during
Other Diseases Not known to occur in growers NONE ON RECORD if free > normal certification field
area 5 years inspections
Bacterial Ring Rot | | NONEONRECORD | |
Late Blight | | | X |

otes: This lot is eligible for re-certification in the State of origin.

grower-submitted sample of 400 tubers tested negative for Clavibacter michiganensis subsp. sepedonicus using CelA primers described by Gudmestad
t al (Plant Disease 93:649-659).

The above information is accurate to the best of our knowledge

Alan Westra/Area Manager 1/21/2021
Proaram official 'titla MNata




NORTH AMERICAN CERTIFIED SEED POTATO HEALTH CERTIFICATE - CROP YEAR 2020

Grower Imporier
Name I | | ]
City, State/Prov : ] [ |
Yaricty .\cres Quantity Shipped |

Size |

Lot Certification
Certification # Lot origination from tissue culture No [ | ves | XX |
Seed Class/Gen. lIl Year micropropagated for planting 2018
Certifying Swic/Prov by [ Cs5.€0 I

Production environment pedigree: Fill | column per production year, usc diffesent initials in Greenhouse and Ficld boxes for different fms
(e JSF for John Smith Farms); indicate a tuber-united lot with 24~ afler farm initials; describe other footnotes in nofes below

2014 2015 2016 2017 2018 2019 2020 Year of Production
| Greenhouse (msect excluding) & sterile soil
Fr0 {greenh ) FY1 FY2 Field (nowe special measures below)
R 19261 20319 Certification No. Number of years peoduced
NE NE Certifying State in ficld soil

Summer Field Readings Post harvest resMings

Location |PCAN Lab; Berea, NE

Ficld inspections
Ist Ind Ird Final FINAL Sample No. -
NS NS NS NS %LEAF ROLL NS Plant Count I 440
NS NS N5 NS %MOSAIC NS
NS NS NS NS %VARIETAL MIXTURE N5 ELISA test results for latent viruses:
Less Than NS %BLACKLEG Summer Winter
LossThan] NS %VERT + %FUSARIUM + %pvy | 000% %PVY
%EARLY BLIGHT
Other Diseases Not known te occur in growers  No_ of years since last found on this grower's  Not found this year durning narmal
area farm. or NONE ON RECORD if free = 10 years  cerufication field inspechons
Bacierial Ring Rot I || None on Record 1 |
Late Blight ] || || x |
Eligible for recentification in area of production Yes I:x: No :
Mates:

BRR tested on a 2000-tuber sample by qPCR{CelA} and found NEGATIVE.
Summer laboratory tests for Cms, PLAV, PVS, PVX, PYM, PVA, and Patro on this lot were conducted by the Potato Certification Association of Nebraska in Berea, NE
and all were negative.

* NS = None Seen (visual inspection), NT = No Test, PHT = Post harvest last. Tr = Trace (<0 1%}

The above information is accurale 1o the best of our knowledge

Aclavv\ (AJ Nnehester e
Adam Winchester Date
Polato Certification Associalion of Nebraska 308.762 1674

Agency Telephone



Points to keep in mind while looking at seed
ot testing results

* These are samples and samples represent what is in the total
population

* There are always error levels built into sampling numbers and surveys
* For example, people sometimes talk about a survey having a 5 point +/-
margin of error
* Every sample taken may have a slightly different results

e Use the % as an indicator of HIGH, MEDIUM or LOW
* |F A SEED LOT IS ABOVE 10% IT IS HIGH
* I[FASEED LOT IS BELOW 10% IT IS MEDIUM OR LOW DEPENDING ON THE %
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Bringing resistance into new varieties

* Most success in PVY resistance

* Ry genes, dominantly inherited genes
* Provide broad spectrum resistance against many strains and isolates
e Essentially immunity

* Varieties with Ry gene resistance
e Castle Russet —long russet for processing or fresh
e Payette Russet — long russet for processing or fresh
* Eva —round white
e Ciklamen —red variety

* Some varieties with Ny resistance
* Yukon Gem
* Premier Russet



Virus Screening Trials — started in 1996

B Plants sprayed with PVY and aphids allowed to
transmit
B At harvest, 10 tubers collected
B Greenhouse grow-out in January
m Visual symptoms are recorded
m Each plant ELISA tested for PVX, PVY, and PLRV

—E s LAY o N




USDA Aberdeen Breeding Program
Potential cultivars with PVY immunity (Ry genes)
(slide from 2012)

USDA-ARS Potato Field testing Current Status
Breeding (2 yrs) (seed increase

and/or vyield trials)

A01235-33LB yes 0 24 10 -
A02645-1 yes 0 50 42 --
A02645-7 yes yes 0 75 0 Seed increase
A02645-13 yes 0 72 67 --
A02267-5PY yes  yes 0 67 15 3rd yr regional
A02675-3 yes 0 62 100 -
A02706-4 yes 0 28 58 Seed increase
A03921-2 yes 0 51 14 1st yr local & national
A03951-5 yes  yes 0 55 0 --
A03951-6 yes 0 76 16 -
Russet Burbank (susceptible 85 85 100 -

control)



Varieties with Ry genes (2021)

Seed acres Year released | Developed by or
Type/Variety (2020/2021) available from:
RUSSETS
Castle Russet Process/fresh RY«to 60/12 2018 Tri-state, PNW unpublished
Payette Russet  Process/fresh Ry, 60/81 2015 Tri-state, PNW Novy et al.
2017
Fortress Russet  Fresh Likely  0/0 (greenhouse 2014 Colorado State Dave Holm
R, minitubers avail.) Univ. (pers.
>0 Communication)
Rocky Mountain Fresh Likely 126/30 2020 Colorado State Dave Holm
Russet RY.io Univ. (pers.

Communication)




Varieties with Ry genes (2021)

Seed acres Year released Developed by or
Type/Variety (2020/2021) available from:
CHIP/FRESH
Eva Chip/fresh RYade 74/81 1999 Delong, Cornell Kasai et al.
(1537 Canada Univ. 2000
#7, 2019)
Mackinaw Chip RY,qe  27/190 2020 Michigan State Dave Douches
Univ. (pers.
communication)
Saginaw Chip RYade 0/0 (grown in 2014 Michigan State Dave Douches
Chipper Australia) Univ. (pers.
communication)
Lady Liberty Chip RYadg 433/628 2018 Cornell Univ. W. Delong
(pers.
communication)
AAC Alta Crisp  Chip RYadg Unknown 2017 Agriculture & B. Bizimungu
Agri-Food (pers.

Canada Communication)




Varieties with Ry genes (2021)

Seed acres Year released Developed by or

Type/Variety (2020/2021) available from:

RED/SPECIALTY

Upstate high set Bsize  Ry,q, Cornell Univ. W. Delong

Abundance (pers.

communication)

Ciklamen Red RY«to 1831/1876 Multiple seed Heldak et al.

companies 2007
(origin in
Hungary)

Masquerade Purple-Yellow Ry, Colorado State Dave Holm
skin/Yellow Univ. (pers.
flesh Communication)

AC99330-1P/Y  Purple/Yellow Ry, Colorado State Dave Holm

(Harvest Moon) Univ. (pers.

Communication)

AAC Yellow/Yellow RYadg Unknown Agriculture & B. Bizimungu

Confederation

Agri-Food
Canada

(pers.
Communication)









Castle Russet / PORO6V12-3 = (PDF!

A disease resistant russet, suitable for both fresh and processing

Resistant to PVY, TRV, Fusarium dry rot;
Insensitive to PMTV

Castle Russet is ¢
suitable for fresh &
glycoalkaloid level

Columbia Basin of
(PDE)

Payette Russet / A02507-2LB

Resistant to PVY and late blight
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Summary

* PVY causes yield and quality loss

* Variety x PVY interaction
* Know the risk factors for varieties
e Reduce risk by buying seed with low virus readings

e Get a plant health certificate before buying seed

* Resistance to PVY and other diseases is being provided by breeding
programs
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