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Rainfall Humidity

30-Year Normal Mean Dew Point Temperature: July
Period: 1981-2010

30-yr Normal Precipitation: Annual
Period: 1991-2020
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Grape Growing in Texas

Probability of PD in regions across Texas Counties with vin ey ards

|
T wews | tomntnt | mira { s |
ol o [snin] vint | e |
T {
o | soe | | | |
N e
el LI =
-
NE o B e e
- )
— >
- - s ey | T . ~ L o~ - et ~— -
f - ~—
-
- f
e R e o =
l —y— f -
- - - - T e ot | s L7 Ao R S ] fed — -
~— M =
oo —— —— —— ~. . o
— :
v e -
=
P o oo N -
= 5= - -
- e
< - | -
. ~- — - - -
- — —lr= O e
4 - -
| -
= -
- - ~ el ~— = -
& - — o
X -~ —
e - -
Py - o = —
— [ ~ . o —
— L —-
- =
— -
e | we S o -
- = r— - et
N | —
.\> —
—
Y oy i -

B Zone of extremely high PD probability N |-
PD probable and confirmed by testing Y . ____; 7
-

I PD probable, but not yet confirmed = —
TEXAS A&GM PD diagnostic positives .

GRILIFE o -
EXTENSION I No observations of PD



Grape Production in Texas

» Acreage: 7,000 - 8,000 acres

» Types: European (Vitis vinifera)
cultivars > Interspecific hybrids >
muscadines

» Most important
characteristics: disease
resistance, quality potential,
name recognition

Sources: USDA-NASS
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Tropical Moisture
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Planned, but Flexible May Precipitation
Spray Program e 010l B

Inches

Every season is different
» Rainfall

» Humidity

» Cloud cover

20
15
10

8.0

Grapes vary in susceptibility Miam 6.0

» Black Spanish = poster child for downy ‘ 5.0

» Tempranillo/Chardonnay = poster child _ - 4.0

for powdery 3.0

» Muscadines = tough as nails compared : 2.0

to bunch grapes 84 15

1.0

Pesticides vary widely an
» Efficacy .50
» Price .25
» Mode of action e 10

» REI's, PHI’s, etc. 401
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» downy mildew overwinter
in leaf gitter & soil

Pilﬁﬁng spores germmate -
and produce more spores’ |
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Symptom progression

Oil-soaked lesion Lesion takes on yellow color Tissue dies and turns brown

Symptoms of infection become visible within 7-12 days after infection I\




Symptoms of Downy Mildew
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Susceptibility to Downy Mildew

?
Black Spanish > Blanc Du Bois =Camminare Noir >  Blanc Du Soleil
V. vinifera Lomanto

‘.‘.' .\ "(‘ 1-
.'gm 3 -
Y, - » v :

<t Camminare-Noir
AL G B



Downy Mildew

» Timing of control: first unfolded leaves through leat drop in fall

— critical period for fruit infections from 2 to 3 weeks pre-bloom
through 6 weeks post-bloom (but rachis may be infected all season)

» Open canopy for air circulation and spray penetration
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Symptoms can vary by variety,

tissue, and tissue age.




Increasing
Canopy Drymg
Time

Row orientation
Training system
Proper pruning
Vigor Management
Shoot positioning
Shoot thinning
Leaf removal




The other fun guys.

Black Rot Anthracnose Powdery Mildew Phomopsis



Downy Mildew Fungicides

» Abound, Aframe, Satori - azoxystrobin

» Dithane, Koverall, Manzate, Penncozeb, Roper — mancozeb
» Gavel — zoxamide + mancozeb

» Kocide, others — fixed copper

» Pristine — pyraclastrobin + boscalid

» Rampart, Phostrol, ProPhyte, Aliette — phosphorous acid

» Reason — fenamidone

» Ridomil Gold MZ or Copper - mefanoxam + mancozeb or copper
» Revus, Revus Top — mandipropamid

» Tanos - famoxadone + cymoxanil

» Zampro - ametoctradin + dimethomorph m




Fungicides Properties

VVVVVVVVYVVYYVYY

Efficacy

Physical mode of action
Biochemical mode of action
Risk of resistance
Active ingredient
Mobility
Rainfastness/wash-off
Phytotoxicity

Restricted entry interval
Pre-harvest interval
Compatibility (tank mix)
Cost

Fungicide
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Physical Mode of Action

Temporal activity of the fungicide

» Protectant (forward activity)
- control disease If applied before fungus infects the plant (e.qg.,
Mancozeb)

» Post-infection (curative, backward activity)
- controls disease after the infection has occurred, but before
symptoms appear (e.g., DMI fungicides)

» Anti-sporulant
- significantly reduced sporulation when applied to infected tissues

» Eradicant

- kills most or all of the fungal colony after symptoms appear (very
few fungicides have this property (e.g., topical treatments)




Downy Mildew Fungicides With

» Abound, Satori, Quadris Top

» Dithane, Roper, Koverall, Manzate

» Forum

» Gavel

» Kocide 3000

» Pristine

» Rampart, Phostrol, ProPhyte, OxiPhos, Alliete
» Ranman

» Reason

» Ridomil Gold Copper, Ridomil Gold MZ
» Zampro




Downy Mildew Fungicides With

» Gavel

Rampart, Phostrol, ProPhyte, OxiPhos, Alliete
Ranman?

Reason

Revus, Revus Top

Ridomil Gold Copper, Ridomil Gold MZ

» Zampro?
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Fungicide Mobility

Surface active (contact)
» not absorbed by plant tissue
» most are broad spectrum (e.g., captan, mancozeb)

Leaves produced after
application not protected




Downy Mildew

» Dithane, Roper, Koverall, Manzate
» Kocide 3000




Fungicide Mobility

Systemic
» enters and moves through the plant
» resistant to wash off (e.g., mefanoxam)

Locally systemic
» enters and short distances through the plant

Translaminar
» moves through the leaf and protects both sides

Image from: BASF.com{_(:



Downy Mildew

» Abound, Satori, Quadris Top

» Forum

» Gavel

Pristine

Rampart, Phostrol, ProPhyte, OxiPhos, Alliete
Ranman

Reason

Revus, Revus Top

Ridomil Gold Copper, Ridomil Gold MZ
Zampro
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Summer Bunch Rots

Ripe rot Botrytis Bitter rot




Cultivars with compact clusters are often more prone to fruit rots. I‘
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PD Tolerant Wine Grapes in Texas

Significant Acreage

» Blanc Du Bois Minor Acreage

» Black Spanish/Lenoir » Champanel
» Norton/Cynthiana

Significant Interest

» Caminante Blanc

» Ambulo Blanc

» | omanto

» Crimson Cabernet

» Camminare Noir »Errante Noir

» Paseante Noir
» Blanc Du Soleil

TEXAS A&GM
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INNOVATIONACCESS

PIERCE’S DISEASE RESISTANT WINEGRAPE
(VITIS VINIFERA)

(UC Case No. 2020-049)
CAMMINARE NOIR seiection 07355.075)
This red wine grape is 94% V. vinifera, makes wines with characteristics
of both Cabernet Sauvignon and Petite Sirah and is resistant to Pierce's
Disease. It is established in large test plots along the Napa River and
commercial scale wines have been made from this plot. This selection
is one of the earliest to break dormancy, and it also blooms and ripens
early. The berries are relatively large and the well-filled clusters are
medium in size. This selection has been repeatedly tested in a UC Davis
greenhouse screen and is highly resistant to Pierce’s Disease. It has
ranked highly at numerous tastings of both Davis and Napa grown fruit.
Tasting notes include: dark-red purple color, bright red fruit, raspberry,
cherry, ripe, tannic, elegant rather than dense.

Technical: This variety was bred by Dr. Andrew Walker and is 50% Petite
Sirah and 25% Cabernet Sauvignon.

fesspr of anthure Enology
lagsse Rossi Endowed Chalr in Viticultdfé and Enology



Other PD Resistant Releases from UC Davis

» O7% V. vinifera

» No formal experience In

X

» Expected to have similar

characteristics to V.
vinifera cultivars

TEXAS A&GM

GRILIFE
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PIERCE'S DISEASE RESISTANT WINEGRAPE

(VITIS VINFERA)

PASEANTE NOIR S sassoin

This tod wine grape & 5% V. vintor, has chanacoerascs of Zintandel
Caturnot Sauvgnom sod s ughly resistant 1 Purcu's Disense It &
establashed In okt trisls In Temecula ond 8long the Napa fiver, whese
COMMErON Lcide Winos Nave baen mace. it tiooms retativoly ate, but
ripers mud-sescon. The betres gre medhom and the Cusiers se
wet-Nied and relstively lwge Although Tvs sedection e sour urtu i
fypecaly Ras anly o custed pur Wbt andd s It geodurtive with
cane pruning, Wikes Fom this selection have been rarsed tghly of
Muserous atings of Davis and Nape grown ol Testng counenty
ke et dark ted With purpie, Bary ple. Calus, ack olve,
heial, nedt hay, cofee, vegosal Mhe Cobwrnet Saurdpoon, lomice,
tound, moderate aaning, soft Snkn

Toowmioat This red wene groe vty sas bred by D Anceow Walkes
ol 1y HO% Oinvtencml, 35% Petite Seab, o 17 5% Cobernet Sapw
gnon
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PIERCE'S DISEASE RESISTANT WINEGRAPE

VITES VINIFERA)

(UC Case N 2000-045)

ERRANTE NOIR (seiccton 0932 235

This 10C wihe a0 18 978 W wnifrs, has great Dloadng potuniial ane
18 higndy resatart to Plerce’s Disease n repeaied greenhouse and field
SVAMUAUILNS. Il Mg § midasoon Dloam and Npenng pedod and has
refatively large Derties andd lpose custers, it i hghly proctuctive, Wines
Mave bDeen made fom Davis frull and they msed very Tighly withy
Wnting Ccommmnty Chadng: dark reed purple coloe complex frot wen
Perts and sarth, phan, Big Wane, Getse nch middhe, tannic yel
Balerced, Ths tod wine Cripe wis 1ated sa heving groat tlendng
POt with Cabenet Saovigaon. 1 tgh kosts of regh-Gualty tannmn
were ¥50 noted.

Technicat This vameny wars bred by De. Andrew Walker ang & 50%
Syhvane and 12 5% sach of Cabemet Sauvignon. Carigrane, and
Chamonnmy
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PIERCE'S DISEASE RESISTANT WINEGRAPE

VITIS VINIFERA)

AMBULO BLANC e sasrsy

Thm Wil wise (rape s O7% V ophafura o chatnciaistics of St
gnon Blane and by bghly resistand b Murce's Dnedse aflir repoated
Qreenhouse svalustions It hes been tested In Temecada, Sonoma snd
S0y e Papa v 11 Pk an sty Boom mesl e Inal npeos swly 1
N amail 30 medhum Deres ang releiively large Custees B 1y highy
proouctive The wines sre reminmcont of Sauvgnon Manc ascd 1sting
commants have includesd Sgit sirew 2o Clear COlOL Oteuy, e ropicK,
Vooseterry golden Oobow apgre Mavvory. DO fdl sbghtly Bxtter,
tonewd

Toeredcal: Thus vty sk Lred Sy Dy Anavew Walker and s 62 5%
Catarnut Sauvijinan. 12.5% Catignane and 12.5% Chanteonay.
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PIERCE'S DISEASE RESISTANT WINEGRAPE

{VITIS VINIFERA)

CAMINANTE BLANC 5 o

This white wine Grape & 97% V. winisro and hos 1essed hghly resistant
11t Parto's Ovmesne aNer [*3 1 w Wines hive
Doan mace from Omvis fufl and Seld Inws oo Underway M Porca’y
Disbaso HOt spots u Oyl and Napa. it has smal Demies and small com.
PAC! chusdent I DeGCess relalivedy lule and fipans midasdion. The sine
nea modian peoducivity. UC Davis hat made wines rom Dads-grown
bull ang they hove fanked wel. Tasong ccounents inclode  ght
straw-gold oolor, apple-melon, lychee, floral aromos, pineapple. green
spoie, jacy, harmonious, wek-Dalanced

Tecrmicat: This wartety was beed by Dt Andtew Waker ond 15 625 %
Cabwrnut Sairdgnon, 12 5% Chardeanay, s 123X Canignane
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' A&M Variety Trials

» Austin Co.
» Blanco Co.
» Gillespie Co.
» Burleson Co.




» Early bud break
» Moderate yield potential

» Fungal disease resistance
comparable to Blanc Du Bois

» Potential ripening issues:
uneven ripening, poor color,
relatively low soluble solids




Fruit Characterlstlcs
Burleson Co., 2021

420A rootstock, 10°x 6’ spacing
» Cluster weight: 136.1 £4.2 g
» Yield: 4.25 + 0.12 tons/acre

1103P rootstock, 10’ x 8’ spacing
» Cluster weight: 148.7 £ 5.3 g

» Yield: 3.48 + 0.15 tons/acre

» Total soluble solids: 22.1%

» Juice pH: 3.71

» Titratable Acidity: 5.12 g/L







Other UC Davis Selections (88% V. vinifera) Trialed

S 20"

Yield
Selection Brix pH (tons/acre) | Harvest Date
) U0502-35 21.5 3.38 2.72 28-Jul
=) U0502-38 22.1 4.0 1.24 6-Aug
J0502-10 19.8 3.81 1.97 19-Aug
J05-02-20 18 3.42 2.35 6-Aug
J0502-26 3.80 2.44 19-Aug

» - ivi
. »
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Blanc Du r*
Soleil

» PD tolerant white
wine grape

» ‘Stover’ x ‘Blanc Du
Bois’ by Dr. Jiang Lu

» Released from
Florida A&M in 2021

» Trial locations in TX:
Austin, Burleson,
Goliad Co.
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Blanc Du
Soleil

Characteristics:

Early-mid bud break

Intermediate growth habit
Moderate yield potential &
Moderate vigor |

Excellent fungal disease
resistance

Hi%h wine q uallté
ential (Pinot Gris- Ilke)



Fruit Characteristics
Own-root, 10°x 6’ spacing

» Cluster architecture: moderately compact
» Berry weight: 2.02 £ 0.08 g

» Cluster weight: 90.4 £+ 11.4 ¢

» Total soluble solids: 16.86 £ 0.15 %

» Juice pH: 3.04 £ 0.03

» Titratable Acidity: 9.01 + 0.08 g/L

» Yield: 2.38 £ 0.14 tons/acre

» Budbreak to harvest (7 years):118 —125 days »




Availability

» UC Davis Cultivars: 2019, West Coast Nurseries
» Blanc Du Soleil: 2023, Double A Vineyards




Blanc Du Bois in Texas

Moderately productive (poor fruit set is a common problem)

Highly susceptible to anthracnose and fruit rots, moderately susceptible to
downy mildew and black rot

Wine quality potential rivals vinifera, but fruit does not typically accumulate
high sugars (>20°Brix)
Vigorous grower, but poor alkaline soil tolerance

Virus has been recently observed




TX State Average Yield for Blanc Du Bois
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Blanc Du Bois Fruit Set Issues

» Clusters can range from compact to very loose

» Poor fruit set is common, but not attributed to a single factor —
nutrition, carbohydrate supply, bloom time weather, disease




Studies on Fruit Set

1. Prebloom applications of zinc sulfate
2. Canopy management to increase light exposure

5
0.39 T Fruit loss from rot

0.37 4
3 |
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Other avenues to explore: virus, boron Ai ilMi'
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Impact of delayed pruning on fruitfulness

* Treatments:
— Final pruning at bud break
— Final pruning at 3 weeks post-bud break




Impact of Delayed Pruning on Fruitfulness
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Pea-sized cluster DO 3 & _~Inflorescence




Training System Trial
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Blanc Du Bois in Texas

1. Moderately productive (poor fruit set is a common problem)

2. Highly susceptible to anthracnose and fruit rots, moderately susceptible to
downy mildew and black rot




Blanc Du Bois is prone to bunch rots

» Extended hang-time can be a big problem
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Fungicides

« Captan (PHI = 0) * Rovral (PHI = 7)
« Oxidate (PHI = 0) * Vanguard (PHI = 7)
e Switch (PHI = 7) * Pristine (PHI = 14)




Anthracnose

- Dormant lime sulfur is very etfective
- Prune out diseased wood if possible
- Fungicides

MILLER
LIME-SULFUR SOLUTION

Not for residential use or application to residential sites. This
product may not be used in, on, or around any structure, vehicle,
article, surface or area associated with the household, including
non-agricultural outbuildings, non-commercial greenhouses,
pleasure boats and recreational vehicles; in or around any
preschool or day care facility or on humans or pets,

ACTIVE INGREDIENTS: By Weight
(& T T e et S oe——" e Se——s 29.0%
OTHERINGREDIEENTS............cci v iicrsimnnannssssimenss T3.0%

DENSITY:
BRUNG M ODF .. siiinmiesinsmmsidssassssiiniasa 317
B AT T 2 R ) | .

Contains Calcium and Sulfur expressed as Gypsum - 3.0 Ibs. per
gallon. Other combined Sulfur - 1.9 Ibs. per gallon.




The Other Fun Guys...
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Blanc Du Bois in Texas

Moderately productive (poor fruit set is a common problem)

Highly susceptible to anthracnose and fruit rots, moderately susceptible to
downy mildew and black rot

Wine quality potential rivals vinifera, but fruit does not typically accumulate
high sugars (>20°Brix)




Mature Blanc Du Bois

Typically harvested between 17 and 20°Brix

- Sugar may plateau well before 20°Brix, but acidity
continues to decline

Blanc Du Bois - Soluble Solids Blanc Du Bois - pH
Blanc Du Bois - Titratable Acidity
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Harvest Timing Study

Harvest target 1: 18-19°Brix
Harvest target 2: 23-24°Brix




Harvest Timing Study

Extended hang-time resulted in significant fruit loss (birds,
varmints, fruit drop) high pH, and overall poor wine quality.

p <0.001
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Wine Quality and Maturity - Vidal Blanc

m Aroma B Taste A 18.4° Brix 19.1° Brix

15.8° Brix
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Reproduced from: Gallander, 1983
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Blanc Du Bois in Texas

Moderately productive (poor fruit set is a common problem)

Highly susceptible to anthracnose and fruit rots, moderately susceptible to
downy mildew and black rot

Wine quality potential rivals vinifera, but fruit does not typically accumulate
high sugars (>20°Brix)

Vigorous grower, but poor alkaline soil tolerance




Industry, Texas

« Scion: Vitis spp. cv. ‘Blanc Du Bois’
* Soil pH: 8.2

* Planted in 2013




It may be in the soil, but is it available?

pH 4.0 5.0 6.0 7.0 8.0 . : c
Strongly Acid O Neytral | Strongly Alkaline |f NIRRT Target soil | Target soil values

| Nitrogen values (ppm) (Ibs/acre)
| | |

| | Poﬂl""s““m Potassium (K) 75-100 150-200

Phosphorus __ Phosphorus (P) 20-50 40-100
Calcium (Ca) 500-2,000 1,000-4,000
Magnesium (Mq) 100-250 200-500
Boron (B) 0.3-2 0.6-4
Iron (Fe) 20 40
Manganese (Mn) 20 40
Copper (Cu) 0.5 1.0
Zinc (Zn) 2 4

Organic Matter 3-5% -
AIlM

Mag}lesium




Data collection from 2014-2017

Bud break
Pruning weight

Tissue testing
Chlorosis ratings
Yield components
Fruit composition
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Average Pruning Weight 2014-2017
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Magnesium Deficiency
e Christmas tree pattern in basal

k7
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Cluster Weight (2017)

35% Difference
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Overcropping

Blanc Du Bois is vigorous, but overcropping can be a problem on sites
where growth is limited.
« pruning level, shoot thining, cluster thinning
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Soluble Solids (2015)
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Soluble Solids (2016)

2016 P>fo.01
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Blanc Du Bois Soluble Solids (2017)
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Blanc Du Bois Titratable Acidity (2017)
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Blanc Du Bois Juice pH (2017)
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Blanc appears to be a poor salt excluder "

B Muscadine
Rootstock
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Average Tissue Test Results - Late Summer

Rootstock N

Gl 0.48
G2 0.43
G3 0.42
G4 0.40
G5 0.45
5B 0.41
5C 0.44
3P 0.52

0.55
DR 0.39

0.49




] Hybrid

_Blanc appears to be a poor salt excluder s

[] Rootstock
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Salt burn - Marginal Necrosis
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Blanc Du Bois in Texas

Moderately productive (poor fruit set is a common problem)

Highly susceptible to anthracnose and fruit rots, moderately susceptible to
downy mildew and black rot

Wine quality potential rivals vinifera, but fruit does not typically accumulate
high sugars (>20°Brix)
Vigorous grower, but poor alkaline soil tolerance

Virus has been recently observed




Virus in Blanc Du Bois

« Over 70 different grape viruses identified around the world
« Only a handful are recognized as major threats

Blanc du Bois
(GLRaV-3+)

Symptoms in Blanc have mcluded cupped, wrinkled, tattered, small TI
leaves; atypical chlorosis AJM
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Viruses ldentified in Blanc Du Bois

Viruses identified in Texas:
Grapevine leafroll-associated virus 3 (GLRaV-3)
Grapevine Red Blotch virus (GRBV)
Grapevine fleck

Grapevine rupestris stem pitting-associated virus
(GRSPaV)

Grapevine vitivirus (8 or 9): Grapevine virus A, B,C..
Grapevine virus M (new virus)

Viroids (Hop Stunt viroid and Grapevine Yellow
Speckle viroid)
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Black Spanish

» Unknown origin and parentage
» Consistent producer

P Aesthetic

» Powdery mildew resistant

» Wine has unique flavor




Upright growth
- Can be trained low or high
- Large leaves
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'Large clusters with small
berries

- High sugar (Brix)

- High pH

- High titratable acidity
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Lomanto

Lomanto: Interspecific hybrid (‘Salado’ x ‘Pense’) developed by T.V.
Munson in 1902. Slightly compact clusters with medium black berries.
Lomanto makes an exceptionally deep colored red wine, juice and jelly.
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Can be trained high and allow canopy to sprawl or Moderate susceptibility '

low with canopy positioned upright to black rot
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Lomanto

» Low to moderate yield potential

» Large berries, but excellent color

» Spindly growth habit (can be trained
high or low)

» Good disease resistance

» Wine: jammy, fruity flavor,
insignificant tannins




Champanel

Champanel: Interspecific hybrid (V. champinii xX'Worden’) developed
by T.V. Munson in 1893. Medium to large clusters with large black
berries that have a jelly-like pulp. The fruit of Champanel makes
excellent jelly, and may be used to make a fruity flavored wine.

|

Flavors somewhat similar to Concord ¢
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Large slip-skin berries



Champanel
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| ,_.*j’ Muscat’) released by the Unlver3|ty of Florida

.~ | in 1954. Large clusters of small green berries
~ & that turn yellow with advanced maturlty
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