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Why blend?

ASingle cultivar does not have
the desired:

A Composition

A Therefore, sensory features and
microbial stability (i.e. pH)

A Vintagedependent?

AName
Ai.e. Hybrids, Americacvs




Why blend?

ARegardless of definition of
Glidzh t AGigés
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Alncreases wine quality
Alncreases wine complexity

AMakes a good wine great

Aal 1Sa G462 06i
wines into a good wine




ACULTIVARSgreatest effect on
sensory attributes (duh)

A Clone?

AMANAGEMENT
A Planting site (block, region)
A Harvest decision
A Canopy management
A Crop thinning
A Rootstock

AVINTAGE

ACASE STUDIES
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Why grow different grape cultivars?

ADifferences in traits can be
advantageous:

A Phenology
A Bud break (i.e. spring frost I‘ISk)
A Harvest

A Cold hardiness

A Required inputs (i.e. disease
tolerance)

A Tonnage (quantity)
A Fruit composition (quality)







Phenology

Adl SRIAY 3
A Spring frost risk

A Whites

A earlier bud break compared to
reds

AHurricane season

A Whites

A Harvested before wet weather
arrives

e 2 dzM

Ad{ LINBI RAYy 3 &7z
AHarvest work load

A Reds
A harvested later than whites

Relative Dates of Bud Burst of Selected Grape Cultivars

Cultivar Time of Bud
Burst (days)*
Chenin blanc, Chardonnay 0
Gewdurztraminer, Viognier 1
Pinot blanc 2
Pinos gris, Pinot noir, Merlot 3
Petite Verdot, Tannat S
Riesling, Cabernet Franc, Semillon 6
Grenache, Muscat Ottonel 7
Sauvignon blanc, Syrah, Tempranillo 8
Carignan, Marsanne 10
Counoise 13
Cabernet Sauvignon, Mourvedre 14

*Relative dates of bud burst based on 38 year average
at INRA Vassal Station - Languedoc (ENTAV-INRA,
19995).




Cold hardiness

ADifferences in cold hardiness 15
across geneticalgistinct 10
AN} LISOAY S a3INE E;s i /
w0 aximum
E -5 Hardiness
Amerlcan CVi< '150F) -10 Acclimation vl Deacclimation

> Sept Oct Nov Dec Jan Feb Mar Apr
French hybrids (<10°F)
S Figure 1. Vine Acclimation from Fall thru Spring

vinifera(<-5°F)
A Cabernets > Viognier, Merlot



Does crop value exceed production costs?

AProduction costs: ACrop value (per unit weight):
Aviniferabunch grapes AViniferabunch grapes
> >

AHybrid bunch grapes
>

AHybrid bunch grapes
>

AAmericancvs AAmericancvs
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Required inputs

(mainly speaking about pesticides)

ADifferences in required
Inputs:

&

vinifera
>

French hybrids
>

Americancvs



Tonnage

AAnN extremely practical
and economical
consideration

AHigh tonnage producers

DO NOT have less
favorable composition and
wine quality potential

A ChambourcinChardonel Vidal blanc, Norton

ACrop yieldcan belimited ;Bordeaux ods
by trellis system employed

A Chardonnay, Sauvignon blaidbarifio
AVSP vs. GDC Y J b

>
A Viognier, Petit Manseng



Fruit composition

PRIMARY:
A Sugar

A alcohol potential and RS potential o
AaK2GySaaé yR aNRdzy Ry Sa
A Acid
A astringency, structure
A pH

A wine stability, color stability and intensity

SECONDARY:

A Aromatics
A norisoprenoids methoxypyrazines, terpenes, thiols

A Phenolics
A Color (anthocyanins and qugments)
A Mouthfeel (tannins and cpigments)

Components of Red Wine Mouthfeel

The following is an outline of a presentation given at Wineries Unlimited, 2004, on v
mouthfeel 1ssues. Additional information on this subject can be found under Enology
Notes.

The balance of mouthfeel components can be viewed as a wine quality measure.
Indeed, balance and harmony are two descriptors used to denote wine quality.

The importance of balance and harmony was certainly highlighted during the 2003 a
2004 grape growing seasons in Virginia.

Palate Balance Equation

Sweet S Acid + Phenolics
Carbohydrates Organic acids Skin, seed, and stem phenols
Polysaccharides Barrel phenols
Ethanol Enological tannins
Volatile phenols

Zoeckleirk004
EX: Petit Manseng



Choosing cultivars to make blends

AMain consideration:

AWHAT DO YOU WANT TO PRODUC
(what is your market)?

A Meritage blends
A Allviniferablends

A Hybridviniferablends

A AmericanHybridviniferablends

https://doubleavineyar

A Muscadine blends
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AReds:

A ChambourcinNorton

A tonnage/volume, balanced primary
chemistry, color

A Bordeaux reds
A tannins, structure, color and aroma

AWhites

A Chardonel Vidal blanc

A tonnage/volume, balanced primary
chemistry

A Petit Manseng
A acidity and strong aromatics

A MuscatOttonel, Sauvignon blanc,
Albarino

A strong aromatics
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A Petit Manseng aromatics and acidity, but

less tonnage
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ATried and true:

A ChambourcinChardonel Vidal
blanc, Traminette Petit Verdot,
Cabernet franc, Petit Manseng,
Norton

AMore vintagedependent;

A Cabernet Sauvignon, Merlot,
Viognier, Chardonnay, Malbec,
Sangioveselannat




How much of each cultivar should | plant?

AEnough to:
A Be a.viable independent grqwer

FYRK2NI y2U 0S alLlSaiece

A At leasta half of an acre for blended
cultivars
A At least one acre for nehlended
cultivars ‘

Conc?ilder tonnage pefrha&glémay ’.
need less acreage o In
Odzt GAQGDI RLEXL') J ‘.

AMeritage: 5.4 s

A 80-85% (total} Cabernet franc,
Cabernet Sauvignon, Merlot

A 15-20%- Petit Verdot

MERLOT

2.1 acres

Ayhof A Y S NEB

CABERNET FRANC PETIT VERDOT

3.0 acres 1.9 acres

http://glenmanorvineyards.com/wine/hoddehill/



What about clones?

AClones are geneticaliglistinct

AHigh probability of differences in Two Cabernet franc clones in 2017
fruit composition (acids, sugars,

aromas) Soluble A Berry  Crop
solids pH (g/L) weight yield
(Brix) ] (@  (va)

AAssumption (that is probably true):

AField blending of more than one
clone creates a more complex wine.

22.8 3.66 3.66 1.47 4.6

327 22.4 3.72 3.53 1.55 4.6

Ad
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Temperature < or = -12.2C contour lines Temperature < or = -12.2C contour lines
1972-1997 (25-year average) 1997-2005 (8-year average)
=== 1 day (very high risk areas to the South and East) -1 day (very high risk areas to the South and East)
2 days (high risk areas to the South and East) 2 days (high risk areas to the South and East)
3 or more days (moderate risk areas to the South and East and === 3 or more days (moderate risk areas to the South & East and
low risk areas to the North and West) low to no risk areas within boundary)

® Pierce's disease positive sites @ Pierce's disease positive sites
©  Pierce's disease negative sites © Pierce's disease negative sites l 9 9 7‘2005
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Planting site

ABlock

ANorth- vs. southfacing
ASlope vs. flat BT —

A Both of these situations could bg
used to increase complexity

A From one or several varieties

ARegion
ALocal climate as it relates to
fruit composition
A Cool/rainyc low sugar, high acid
A Warm/dry ¢ low acid, high sugar




Harvest decision

~ http://costcocouple.com/eh-pure-canegranulatedsugar25-50-bs/
A.f SYRAYy3I Ftf26a & T ——— E——
Al Ly 068 a02yaSNDF A SSSasintusL N YOS
A Merlot vs. other Bordeaux cultivars b

A Sauvgnorblanc, Blanc dBois Petit
Manseng, Muscabttonel, Albaring?

ASome metabolites are easier to adjus
than others
A Easy: Primary chemistry (sugar, acid) ‘ ——
A Brix can be purchased at Costco ‘AR O ‘7;;,(,1}‘»[@9(;05 -
A Difficult: aromatics, structural ——



Harvest decisiog sometimes difficult to get
GARSIFfé O2YLRaAUA2Y |

A2016 vs. 2017 AMerlot
AB!anC dLBOlS 20 Merlot soluble solids (Brix) over time in 2017




Canopy managemengtused to manipulate
secondary metabolites

AShoot positioning and
hedging
Alncreasing exposed leaf area /
limiting canopy shading

A SHOULD increase sugar
accumulation

AFruitzone leaf and lateral
removal
AWellexposed fruit typically

has more varietal character
expression



Fruit-zone exposure

AFruitzone management can be used
as a tool to change composition, and™
thus blending components 3

AExposed:

ALower acidity, greater character, ability
to hang if desired (lower rot)

AShaded:
ADNEI GSNJ I OA-RAYSE f
potential



Fruit-zone leaf remova] color and phenolics

Leaf removal and canopy side effect o

berry weight and total berry phenolics

Components of Red Wine Mouthfeel
a n d a_ n t h O Cya n I n S . The following is an outline of a presentation given at Wineries Unlimited, 2004, on ¥
mouthfeel issues. Additional information on this subject can be found under Enolog)|
Notes.
: TBA TBP
Tre atme nt Be I‘I‘y We|g ht The balance of mouthfeel components can be viewed as a wine quality measure.
(m g/ g be I‘I‘y) (aU/ g be l‘l‘y) Indeed, balance and harmony are two descriptors used to denote wine quality.
The importance of balance and harmony was certainly highlighted during the 2003 a
P B‘N O 1 o 47 a O c 83 b 62 . 99 C 2004 grape growing seasons in Virginia.
PB4 1.37 a 1.00 a 78.45 b Palate Balance Equation
Sweet b Acid Phenoli
PB8 1.17 b 1.02 a 86.33 a e “ ' Fones
Carbohydrates Organic acids Skin, seed, and stem phenols
) Polysaccharides Barrel phenols
Can (0] py Sli d e Ethanol Enological tannins
Volatile phenols
EAST n/a 0.94 75.75

WEST n/a 0.95 76.11



Fruit-zone leaf remova] acidity

Components of Red Wine Mouthfeel
The following is an outline of a presentation given at Wineries Unlimited, 2004, on v

L e af re m Oval effe Ct O n tltr at a b I e aC I d Ity ﬁg:ﬁfeel issues. Additional information on this subject can be found under Enology

The balance of mouthfeel components can be viewed as a wine quality measure.
Indeed, balance and harmony are two descriptors used to denote wine quality.

; .. The importance of balance and harmony was certainly highlighted during the 2003 a
Treatment Titratable acidity (g / L) 2004 grape growing seasons in Virginia.

P B. N O 7 i 9 6 Palate Balance Equation
P B 4 7 ) 42 Sweet hary Acid + Phenolics

Carbohydrates Organic acids Skin, seed, and stem phenols
P B_ 8 7 0 1 Polysaccharides Barrel phenols
) Ethanol Enological tannins

Volatile phenols




Fruitzone leaf removalacidity

NO 10.11 a 4.38 5.74 0.39

PFA 9.02Db 4.43 5.43 0.41

PFS6 8.50 b 4.35 4.96 0.36
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Carotenoids

ugkg

Fruit-zone leaf removal aromatic potential

40

50

280

C,3-Norisoprenoids

ugkg!

Lutein + Beta carotene
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- NONE

- PRE-BLOOM

PRE-VER

VER

HARVEST



Varietal character (Russ Moss, EWE 2017)

Summary

The following increases (SENSORIALLY-POSITIVE) varietal-specific aromas with a few exceptions:
* Water stress

* Higher juice YAMS

= fgdequate vine nutnition
» Botrytis

« Dirying of fruit

+ Heat

+ Sunlight

Fruit exposure is an important tool to increase aromatics




Leaf removal effect in Cabernet franc clofhl in 2017

Fruit zone leaf removal Solubl T
vs. clone effect colds  pH gy, weight vl

NO 22.9 3.66 3.77a 1.50 4.6

Two Cabernet franc clones in 2017 PBSIX 23.1 3.70 350Db 1.45 4.4

Soluble Berry  Crop PFSSIX 225 3.61 3.71lab 1.45 4.8
: TA : .
solids pH weight vyield
(Brix) L ") wa - -
9 Leaf removal effect in Cabernet franc clof; in 2017
214 228 366 366 147 46 E——— Berry  Crop
solids pH (Tﬁ‘_) weight  yield
327 224 372 353 155 46 (Brix) J @  (ta)

NO 222 3.68b 3.78 1.60 5.0

PBSIX 22.8 3.76 a 3.29 1.54 4.2

PFSSIX 221 3.72ab 3.51 1.49 4.5



Crop thinning; o A f f

X

Y R

Ndlaybe f SO S f

OKIy3S f

a X

Total Soluble Solids ( °brix)

22
20
18
16
14
12
10

with leaf 120 Nod . L =
removal Pruniige — with thinning
T Balanced Pruning at
30+30 20+20 10+10
.. .JI undercropped
| I
1
| 1
s I Y = 20 - (45/x)
4+ .. : r=0.78
overcropped :
0 5 10 15 20 25 30 35 40

Leaf Area : Fruit (cm?/g)

Sl



Crop yield vs. Brix

Brix

0 1 2 3 4
Crop yield (tons/acre)

FLOE ELOE

STETY

5L0E

* EIGHT

e FOUR

= MOME
=Brix

Take home on Crop yield vs. Brix:

52y Qi aKz220 &2dz2NBSt T

--Set your crop by shoot thinning

--Crop thin when necessary (i.e. touching
clusters)



Trellisg
especially re: tonnage

AThe most ubiquitous
trellis systen VSP

AEasy

A Cost effective

ALimits
A Fruit production

confined to single,
linear zone

A Leaf area confined
between two tight
catch wires



