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Grower cooperators
McFadden-Smith crew

« Rachel Hamm, Lexi Kozel, Raguel Schoenberg, Bingyao Guo, Michael MacGillivray,
Ashleigh Ahrens, Gord Robert, Irina Perez, Laura Finlay, Ky Tynan, Katrina Kastelic,
Cindy Stancovici, Aleyna Bingham-Burns, Jordyn Domio, Daniel Walmsley, Anthony
Miller, Justin Freeman, Andreanne Hebert-Hache, Julie Lupia, Zach Anderson, Mallory
Walters, Stephanie Van Dyk, Jesse Plante, Ryan Wenham, Caitlin Smith, Amde Mekoya

Poojari crew

« Tony Wang, Matteo Lacucci, Minh Vu Abdallah Meknas
Renkema crew

= Lori Bittner, Hannah McRae, Lauren Nesbitt

Willwerth crew

« Steph Bilek, Alex Gunn



« Starting in late Aug-early Sept at base of shoot and
progressing up

« Downward curling of the leaf edges
= Interveinal reddening or yellowing

« Poor fruit maturation















Symptoms first appear in late Aug-early Sept
No leaf rolling

Red vinifera
- Irregular pink to crimson blotches on blades starting on basal leaves
. Secondary and tertiary veins turn red (BUT inconsistent!)

- Occasional interveinal red between secondary veins

White vinitera
- Yellow margins, progressing to brown crispy margins
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Patty Skinkis, OSU g%

Leaves

* Upper canopy leaves
are red

* Delayed leaf color
change

* More green canopies
* Later leaf drop GRBV+

OREGON STATE UNIVERSITY 12

https://media.oregonstate.edu/media/t/1 f77n9lay



https://media.oregonstate.edu/media/t/1_f77n9lay

Vineyard 2 —
October 2, 2019

w%--‘fj Research harvest 2019
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» Reduced photosynthesis and transpiration in leaves
» Reduced sugar movement out of leaves
» |Increased leaf starch (@veraison and post-veraison)

« Triggers maturation of leaves

= production of anthocyanins in reds, chlorosis in whites
« Larger berries — lower concentration of sugar

« Secondary metabolism inhibited (e.g. anthocyanins)
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WHERE ARE WE NOW? A DEEPER
UNDERSTANDING OF GRAPE RED BLOTCH
VIRUS EFFECTS ON GRAPEVINE PHYSIOLOGY

Dr. Alexander D. Levin

Viticulturist an tant Professor
Southern Oregon Rest ind Extension Center

Department of Horticulture

2020 OWRI Red Blotch Workshop
October 20, 2020
Zoom

A Oregon State
7 University

https://media.oregonstate.edu/media/t/1 e3e1lu29/2528412



https://media.oregonstate.edu/media/t/1_e3e1lu2g/2528412

A (umol CO; /mé/sec)

T (mmol/m?/sec) gs (molim?/sec)

Canopy temp (“C)

157

10 4

—&—Non-GRBD —@—GRBD

0.3

0.2 1

0.1

25

20
18 June

L)
8 July

13 1 4
28 July 17 Aug

L} T
6Sept 26 Sept

16 Oct

Less CO,
Photosynthesis decreasead
Transpiration reduced

https://www.youtube.com/watch?v=DDI{PqaGG4Y



https://www.youtube.com/watch?v=DDljPqaGG4Y

A (pmol CO: /mé/sec)

as (moVm?/sec)

T (mmol/m?/sec)

a
b . b
b ab c
V' b
a
b a
b \ b
C
a —6— Asymptomatic
b =0 Symptomalic - green
b —&— Symptomatic - red
a
Vv b

C

e T

23 July 12 Aug 1 Sept 21 Sept

Photosynthesis impacted in
green areas of leaves with red
symptoms with GRBV

Also In asymptomatic leaves in
vines with GRBV

https://www.youtube.com/watch?v=DDI{PqaGG4Y



https://www.youtube.com/watch?v=DDljPqaGG4Y
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Pruning weight (Q)
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Chardonnay
mGRBV + BGLRV+ ®8GLRV- GRBV-

C franc
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Vidal C franc
mGLRV+GRBV+ ®GRBV+ ©oOGLRV+ BGLRV-GRBV-
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LTE 50 (-C)

-10

-15

-25

-30

Solo GLRV or GRBV v cold hardiness compared to virus free Jan-Feb
GLRV + GRBV vV cold hardiness compared to solo infections

Dec 2018 Jan 2019 Feb 2019 Mar 2019

—GLRV + GRBV+ GLRV+ —GRBV+ GLRV- GRBV-

Apr 2019
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-20
-22

24

Solo GLRV or GRBV \ cold hardiness slightly compared to virus free Jan-Feb
GLRV + GRBV vV cold hardiness compared to solo infections

\

Nov 2019 Dec 2019 Jan 2020

GLRaV- GRBV- —GRBV+ GLRaV+ —GLRaV+ GRBV+
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GRBV V' cold hardiness more than GLRV

Feb 2019 Mar 2019
GLRV + —GRBV + —GLRV- GRBV-

8 Apr-19
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-20

-22

24

GRBV V cold hardiness more than GLRV

\\

Nov 2019 Dec 2019 Jan 2020
—GLRaV- GRBY- —GRBV+ GLRaV+
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Questions:

» How common GLRD and GRBD?

» Effects of infection on cold hardiness?
» Effects of co-infections?

» Changes in distribution of infection over time” Vectors?
Control?
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2018

B GLrvA+ GRev+ [ GRBV+

GLRaV+

2019

GLRaV- GRBV-
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2018

<25%
+ve

> 25% +ve
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2018

| <25%
[ +ve

I > 25% +Ve

2019
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Crop thinning”?
Longer hang time?
K tertilizer?

Irrigation?

Little to no effect
No effect

Little to no effect

Variable effect
Only with water deficit



SUPPLEMENTAL VINEYARD INPUTS MAY PARTIALLY MITIGATE NEGATIVE
EFFECTS OF GRAPEVINE RED BLOTCH DISEASE IN OREGON PINOT NOIR

INTRODUCTION AND BACKGROUND

Since s dlacevery in 2008, Grapwrvine red blotch Sstdie (GRED) hin bown identifid is winegroming regions acrow the US (A Rwahni ot ol 2013, Calvi 2011, renaz ot al 2014). While progress hus bees
m&mmﬁcwnﬁqmwdqyumwmn‘lMls.Gmm-anVl.bn g A have Bewn identified 10 manage The dseaw in the field Removad of infected
vitws B currently the only sollulion 10 manage spread, But ths contly strategy hus only boen prowen econoemi cally advisabile al high deewie incidence liveds (Ricketts o2 al 2018) GRED poves a comiderable
thewal 10 wine grape predution by alienng vine physiciegy sed berry ripening setaboiivm (Blasco-Ulate ot ol 2007) Frul from infected vises exhidits spduced total sohuble solids (TSS) and lowet
anthocyanio mt‘mum At havwit (Cabd 2011 Sudarshuna et al 2015), which miy convequently reduce wine guality. Supplemental irrigation snd fertiization may reduce vine s 19 sopport

photoiynthetic and ripening procesies compramised by GRED. Crop thinning has bm clratved 10 ncrvase TS5 in virws infectod with Grapevioe lealrol virus, which casses GRED Gike symptoorm (Kt
and Lider 1976} m«-ptguwymlnmuhcﬂknyd(wwal s i mitigating the negative eflects of GRBD on fruit quality and may inform futuee management of GRED is the vawyard.
MATERIALS AND METHODS Figure 1 Responie of dseace weverlly (% rod lewws vitw %) 10 supplwnentsl fortilizer snd Frigation {Exgeriment AL and 10 supplemental
Viteyard sita. This esperiment is being condactd in twe | 17i8300n and crop thinring across two roctitecks (Experiment B).
commercd Vith winifers L cc Pinot nols vineysed bledks Expesiment A Expariment B: 3309C Exgeriment B: Riparia Gloke
located in the Rogue Valey AVA tear Adblind OR €0 p @Comol  @uppements @ ¢ tomml  pippenets) 00 [ pCoswel  @Sapplenmntsl
(421946°N, 1227095°W). Blocks with more thas 70% s 2w Zn
Gragevine red blotch viscs (GREV) infiction in 2017 weee = = £
chouen for the sbudy GRBY nfection was confrmed with 3 H
PCR at the begimmirg of the 20LE seasen, Conteel study b ™ Sk
vines that tested regatie for GRBY in Spring 2013 teitid 2 S 2 I»
penitive in Fall 2013 and were exchaded from smalysis 8 . B 8.
A Finet noir (777 cone) vines received & 2 8 8
faciorial combination of grower comiral (CON) and L T Irigasian Imigaico Thizoed Imigation Thinzed
wpplemental (SUPP; 2x CON) irigation (1) and fertil Ltation . o g
(Fl. Comrol irvigation sed Serfizaion rales wes Table 1 Reiponses of yekd components and Berry compostion at harvest to inigation and Sertlizer (Experimunt A} in GREV inficted
determined by e growee collsborator. Fertiline wes witwes. Vishsws followed by the sarmm letler are not significantly different at P<O0OS,
sppdind through the Prigation syslem thiee lmes during
the growing season (27 Jutw, 2 Aug. and 78 Aug). CON-F irrigation  Fertilizer s = Ehuto Rony TS5 (Brix) pH TA(gLe)
et i bt b s Ton 3234 13094 1174 3104 I53ab 3528
3 o b supP 231a 13564 1164 N2 35lc 36la
Exp 8. Plast nek (P clong) Vines grafued 1> Shw CON 290b 15514 1294 03a 3494 350a
wther Couderc 3303 (3305C) o« Riparia Gleie (RG) SUPP 374h 14988 124 2044 3.56 be 3994
toed factorlal comb of CON and
SUPP ierigaticn and crop thiming (T, ane cluster/shoct) Table 2 of yiwid and berry ition &t Rervt 10 susplemental Frigation and (rop thnming (Experiment B)
Irigation wis impoied 4s b Eperiment A SUPPT vinds | GREV. infectid virss grown on tw soctitod. Vilues followed by the tame letter ae rot sigrificently dfereat ot Pc0.05.
were thinoed just after batry wi on 21 June.
Disease Severity. Severity duts was colected weskdy alter ® & i Thisni Yield Chaster Besry (“Bris) «
orket of - s quetified 2t e ine ] = p TAGL)
using the Horslul- Baralt scale to categorie dats Wato coN CON 371be 16024 1L29ah 2244 3800 3178
percantage rarges basad on sytmptomanc THaves pa vine 1308¢ supP 1344 16484 132 2464 394¢ 2824
{Bock of al 2009). The midpoint vilues for The ranges wies upp CON 427¢ 18164 1&2ed 2494 i65a 40lc
used for anabyus. SuPP 290 18624 1ASd 2514 3179b 3678
r“mm”;:;‘o:;’:‘ J:::: — coN 1.y 15304 1014 314 3724 2924
_,“"""" el Bt Borries were weighed s0d. | BpuriaGlod Supe 235 17764 1278 2844 386b 2738
S e ooa CON 179¢ 16904 L26ab 2294 372ab 1508
PRSI A SOL WA Mt ORI fOrSS SOuO I SHBP SUpP 3168 19353 1304 2324 3179 1304
(T55) were ‘ami‘na ’ pH —
wnd titeatadle acidity wers determined using an adto
titvatoe. Additional barvies wera, sampled foe anatyils of LITERATURE CITED ACKNOWLEDGEMENTS
aabai s Gaats nae 5 et e b . et e cvmaen it b &
Anal Ex; A _-:..:.:—J._..“.‘.m-‘—"-__-* YA AT - Fogaw Valley Winegrowen Assodation
lysis. Experiment it snahed ing IWOMEY Sl Tt T d Mhee.d s e, e A s, e | e . 1 e . e gy E Wine Susastch nttute
snalysin of vaclance (ANOMA) for splitplol candomized  wuloms s e Cob il faraet At o ———— e S LS 3 °, "".'“. r
corplte Hock deign (RCED). Bxpwinent S wid imadyies T TITINTIT ——— TIL e Ovegon Wine Baard
ueng twowiy ANOVA for & spltplot RCBD for sach - PR — - Bedle Fiore Winery
k. Moars wers ted uung the Tukey Kramer —'2:‘. e A S B, ot Tyt s Sy e Res & 2356 Sippry e S s § pApes oo ki + Roudis Partres, LLC
method {Elerencen significant st P « 0,05 PPy tyarty ot s

https://www.researchgate.net/profile/Alexander_Levin4/publication/335843063_Supplemental_Vineyard_Inputs_May_Partially_Mitigate_Ne
gative Effects of Grapevine_Red_Blotch_Disease_in_Oregon_Pinot_noir/links/5d7ffcd9299bf10c1ab2429b/Supplemental-Vineyard-
3g Inputs-May-Partially-Mitigate-Negative-Effects-of-Grapevine-Red-Blotch-Disease-in-Oregon-Pinot-noir.pdf



https://www.researchgate.net/profile/Alexander_Levin4/publication/335843063_Supplemental_Vineyard_Inputs_May_Partially_Mitigate_Negative_Effects_of_Grapevine_Red_Blotch_Disease_in_Oregon_Pinot_noir/links/5d7ffcd9299bf10c1ab2429b/Supplemental-Vineyard-Inputs-May-Partially-Mitigate-Negative-Effects-of-Grapevine-Red-Blotch-Disease-in-Oregon-Pinot-noir.pdf
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LD
Oregon State
University
. " ’ \‘ 5

Efficacy of vineyard
management practices for

mitfating the effects of
Grapevine Red Blotch Disease

s Cody R. Copp
mwa Oregon State University
Southern Oregon Research and Extension Center

https://media.oregonstate.edu/media/t/1 u29vsfg9



https://media.oregonstate.edu/media/t/1_u29vsfg9

Virus and management tactics in
Oregon’s WEgmette Valley

Patty Skinkis, PhD - Professor & Viticulture Extension Specialist

November 17, 2020 — OSU Grapevine Red Blotch Disease Webinar Series

“"“) Oregon State

40 https://media.oregonstate.edu/media/t/1_f77n9lay



https://media.oregonstate.edu/media/t/1_f77n9lay
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Vine response to Grape Red Blotch
Virus and management tactics in
Oregon’s Vvumette Valley

Patty Skinkis, PhD - Professor & Viticulture Extension Specialist

November 17, 2020 - OSU Grapevine Red Blotch Disease Webinar Series

https://media.oregonstate.edu/media/t/1 f77n9lay



https://media.oregonstate.edu/media/t/1_f77n9lay
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Abscisic acid (ABA)
= Linked to anthocyanin biosynthesis
= Lower concentration in berries from GRBV +ve vines

= GRBV may limit capacity of sources and sinks for exchanging
reduced carbon and plant hormones simultaneously

without shutting down the plant completely
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« 4 vineyards: 2 Cab franc, 1 Riesling, 1 Chard
» Vines identified with GRBV only (no GLRYV)
= ABA (Protone) @ 400 ppm ABA

« applied once or twice to full canopy
« 50% veraison and 2 weeks later

« Fruit harvested at commercial ripeness
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| reomom e

Mean weight of fruit/vine (kg)

B~ o1 @) ~

w

O — N

GRBV V' yield
ABA no effect

GRBYV V' yield
ABA A yield of GRBV+ve
1 app vs 2 apps”?

DO

&=y

BGRBV +ve =BGRBV + ABA1

C franc 1

Bz GRBV + ABA2 =GRBV -ve

C franc 2




GRBYV no effect

on Brix

GRBV V Brix
ABA no effect

GRBV no effect

on Brix

GRBV V Brix
ABA no effect
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o
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mGRBV -ve

BGRBV + ABA1 =GRBV + ABA2

mGRBV +ve
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20
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Total weight (kQ)

m GRBV+

Z
Brix TA

BABA 1x #ABA 2x mGRBV-




AB A

# clusters

A
Total yield

mGRBV+ @ABA 1x

TA

B ABA 2x mGRBV-
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= 200g BioCult Mycorrhizae in 350L over 0.83 Acres

Increase plant resistance against biotic Promote plant growth

stresses while reducing
phytochemical input

Bioregulation of plant development and

Increase plant resistance to abiotic stresses increase in plant quality for human health

(drought, salinity, metals and
mineral nutrient depletion)

Reduce fertilizer requirement

Improves soil structure
and stability

Increases plant/soil adherence

Improves soil water retention



rix
BioCult GLRV+ mUntreated GLRV-

7.

Yield (kg)

Total # clusters

30

25
20
15
10
5
0

BioCult GLRV-

m Untreated GLRV+
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- No mechanical transmission of GLRaV in vineyards
» pruning, hedging, trimming, harvesting, suckering, etc

- No vine-to-vine transmission via root grafting
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Mealybugs and Soft Scales l |

= grape mealybug, (£. maritimus), obscure
mealybug (#. viburni) longtailed
mealybug (. longispinus) vine mealybu
(Planococcus ficus)

Soft scales
« |lecanium scale (FParthenolecaniurm corni



« Mealybugs

« More efficient at transmitting GLRaV-3 than soft scales
Early instars more efficient than more mature stages
Virus is semi-persistent
Feeding by one viruliferous insect sufficient to cause infection
Acquire GLRaV within 24 hours of feeding on infected vines
Symptoms not until the following year



Representative samples collected into
95% EtOH

Analyzed by PCR

Confirmed grape mealybug
(Pseudococcus maritimus)




« 2 generations/year (overwintering and summer)
« Other species 3-7 generations/year

» Does not infest roots
« Other mealybugs do

« Pheromones are species specific
= Monitoring, mating disruption



1st iInstar nymph
« Most efficient vector stage
Most mobile stage

Walk vine to vine (1 m)

Wind (low proportion, up to 8 m)
(Grasswitz & James, 2008)

Hitchhiker on workers, machinery?
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Overwinter as eggs
and 1stinstars
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Adult females

1st instars in egg
cluster

2nd instar




Emerge in spring and
move onto canes to
feed, hiding beneath
bark

59
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Mean number/10 vines

Adult females move
back under trunk

Adult females move
back under trunk
bark to lay
overwintering eggs

bark
Al I| TR . L_Illl_L.l 1. il h
12 20 2511 8 15 23 30| 9 13 20 10 17 24, 3 9 14 28
June Aug Sept
Egg Cluster m1stinstar m2ndinstar m3rdinstar wmAdults




Figure 6. Pheromone-baited trap placed in the vine
canopy during the dormant (A) and mid-season (B).

Photo: D. Dalton, © Oregon State University

» Pheromone traps

https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/em9092.pdf



https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/em9092.pdf
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« Qils, Insecticidal Soap, Clutch 50 WDG
« Contact only

= Malathion 85E
= Contact + volatile?

= Timing for overwintering generation”
« Model to predict mealybug crawler emergence
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» Movento 240SC

Bi-directional movement in phloem

Movement under bark where mealybugs are feed requires
translocation

| eaves don’t export a lot of sugars before there are at least 5
eaves present

~ull label rate — 460 mL/ha 2X
Timing — post bloom, 30 days later
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« Bee aware of pollinators!

= Avoid spraying these insecticides if cover crops or weeds in
row middles are in bloom

« Minimize off-target drift
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Biological control?
« Modified insecticide sprays
« Cover crops

e Introductions

« Challenge — majority of GMB and Scale
are under bark so difficult for beneficials
to find them
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« Manage ant populations to manage vectors?

Control ants — reduce mealybugs

Written by Mary Shanahan
font size @ @ Print | Email

A student research project has
produced promising results for an
indirect approach to reducing
mealybug infestations in vineyards.

The project says this can be done by controlling the
ants that protect and milk the insects for their
honeydew.

Catherine Hardiman, who undertook her study during
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Hoppers at heart of red blotch

Confirmation of red blotch-associated virus vector means more studies are ahead.

B 3-cornered alfalfa treehopper rieties >

i

search




P

Spissistilus festinus Leaf girdling Red leaf
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Hunting for vineyard disease vectors

Buffalo treehopper emerges as a potential carrier of virus that causes red blotch disease.




Buffalo Treehopper
Vector of GRBV
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B GRBV +ve
] GRBYV -ve

Variety B



Experiment Using Sentinel Vines

June July — Now. Nov. Feb.
Healthy virus-free Placed in the Removed all Tested for GRBV
potted vines vineyard with leaves and 3 month post
GRBYV infection sprayed with re-growth

pesticide before
placing the vines
in the

Climate

greenhouse Oenology &

Viticulture
Institute




1) Which insects can acquire GRBV?

Cieniewicz et. al 2018 & 2019 — DNA testing of
vineyard-captured insects

(0]
2018 California 19%
2019 California & 2019 New York
Sk ha L
e 12%
Colladonus Osbornellus , Scaphvtopius Cicadula sp. | 11%
reductus borealis festinus Melanolarius pryiop |
(o)

25% 71% 40% 0/1 1%

Buffalo treehopper 0/3



1) Which insects can acquire GRBV?

In Niagara region: 10 vineyards sampled July-September 2019
Six locations / vineyard

Three yellow sticky cards / location

Cards checked and replaced weekly

N
G

K

Scaphoideus

Osbornellus . Stictocephala Melanolarius
borealis titanus sp. sp.
6 Vine Buffalo
Leafhopper treehopper
126 4 19

Species Name

Total No. collected

Agallia constricta 53
Ancanalonia conica 2
Aphrodes sp. 1
Chlorotettix sp. 1
Clastoptera proteus 2
Delphacidae sp. 1
Dracucephala antica 1
Draculacephala minerva 3
Echenopa binotata 1
Erythroneura sp. 914
Euscelidius variegatus 5
Forcupata sp. 1
Graminella nigrifons 39
Graphocephala coccinea (Red-ban 101
Gyponana salsa 43
Jikradia olitoria 88
Lygus Spp. 22
Metcalfa pruinosa 1
Macrosteles laevis 1
Macrosteles quadrilineatus 30
Melanoliarus aridus 19
Micrutalis calva (Honeylocust Tree 102
Norvellina sp. 1
Orientus ishidae 2
Osbornellus borealius 6
Paraphlephsisus irroratus 34
Philaenes spumroris 7
Empoasca fabae (Potato Leafhop 8281
syllidae sp. 1
Stictocephala alta (Buffalo Treeho 4
Scaphoideus immistus 1
Scaphoideus titanus 126
Scaphytopius acutus 4
Spilaenus spumarcus 1
Stink bug 1
X superbus 19
Total ﬂ),()m




- Propagation of infected (symptomless) vines
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C franc
C sauv
Gamay
Riesling
Vidal

ORig=1gle
Chard

P noir
Sov cor
Marq

C franc
C sauv
P noir
Syrah
Merlot
P gris
Viognier
Chard
Gewurz
S blanc

@ENO Virus

m GRBV

o GLRV

m GRBV+GLRV
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__Baco

C franc
C sauv
Gamay
Riesling
Vidal

ORig=1gle
Chard

P noir
Sov cor
Marq

1-18/20

C franc
C sauv
P noir
Syrah
Merlot
P gris
Viognier
Chard
Gewurz
S blanc

@ENO Virus

m GRBV

o GLRV

m GRBV+GLRV



 Demand virus-free nursery material
» Scion and rootstock

Cool
Climate

Advances in Grapevine Voo g https://www.youtube.com/watch?v=jLzVCjtBPNA&fe

Institute

ature=youtu.be

Certification Standards

88


https://www.youtube.com/watch?v=jLzVCjtBPNA&feature=youtu.be

89

 Demand virus-free nursery material
» Scion and rootstock

« Remove infected vines (up to 25-30% infected)
= Mark symptomatic vines during the growing season

= 142 approach (Dr. Vaughn Bell)
(https://www.youtube.com/watch?v=HmUnEUIShK4&feature=youtu.be)

» Manage vine stress (water, crop load, fertility)
» Remove infected blocks (30%+ infected)
« Manage insect vectors



https://www.youtube.com/watch?v=HmUnEUlShK4&feature=youtu.be




Symptomatic # Check integrity of
leaves? trunk and cordons

No
=== |Train new trunk

Yes

Petiole analysis

Virus testing

Yes No
[Rogue or remove]_ i ‘[ Help? ]
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