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Outline

» Berry development
— Growth
— Accumulation of solutes
— Role of temperature

e Climate Change

* Wine quality in a
changing world
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Viculiune and Enolon The Wines and Domaines of France, Coates, 2000

The Wines

» Bandol Domaine de Terrebrune
— 2009
— 85% Mourvedre - 7.5% Grenache - 7.5% Cinsault
— Flavors to look for: wild game, earthy notes, red fruit flavors
e Coteaux du Languedoc "Quetton St Georges"
— 2009
— 70% Syrah - 20% Grenache - 10% Carignan
— Flavors to look for: black olive, smoked meat, black pepper, red/black fruit
— Baux de Provence "Coin Caché"
— 2009
— Domaine du Mas de la Dame
— 85% Grenache - 15% Syrah
— Flavors to look for: dried and black fruits, chocolate
e Carignator 3 Ter
— 2009
— Domaine Rimbert
— 100% Carignan
— Flavors to look for: red fruit, floral
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Berry Development
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BERRY FORMATION

Australian Viticulture from text: “Ripening berries — a critical issue” by Dr. Bryan Coombe and Tony Clancy
FRESN@STATE (Editor, Australian Viticulture), March/April 2001. Illustration by Jordan Koutroumanidis and provided by Don
Aiticx gt anch Enloy Neel Practical Winery and Vineyard
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Solute Accumulation

Accumulation

A

Sugars
Anthocyanins
Fruity flavors
Floral flavors

Organic acids
Tannins
“Green” flavors

Time
Tannins
Malic acid
“green” flavors
Reduction
FRESNGSTATE

Flavor Evolution

Riesling
Floral-perfumed—apple-pear—citrus-lime—passionfruit-tropical fruit

Sauvignen Blanc
Asparagus-capsicum-herbaceous-grassy-gooseberry-tropical fruit

Semillon
Herbaceous-straw-gooseberry-apple-quince-lemon-lime-passionfruit-tropical fruit

Chardonnay
Cucumber-grapefruit-gooseberry- apple-lime- melon-peach-rockmelon-fig-tropical fruit

Pinot Noir
Cherry-strawberry-violet-raspberry-plum-stewed plum

Grenache
Floral-boiled lolly-spicy-raspberry-pepper-plum-stewed plum-prunes-liquorice
Merlot

Herbaceous-leafy-perfumed-fruity-violet-cherry-raspberry-plum-fruitcake-blackcurrant

Cabernet Sauvignon
Herbaceous-capsicum-tomato bush-leafy-mint-dusty-black olive-blackcurrant

Shiraz
Herbaceous-spicy-raspberry-plum-pepper-blackberry-mulberry-liquorice-black olive-jam

ERESNOSTATE

lland, P. and Gago, P. (2002). Australian Wines, Styles and tastes. Patrick lland Wing
Promotions. Adelaide.




Fruit Exposure a Good Thing

« Exposure improves flavor profile

— Reduced veggie and more fruity/floral
» Reducing veggie: exposure driven

» Exposure reduces disease pressure
* How much exposure is sufficient?

— Depends on growing region :
e cooler — more exposure

FRIEISN@STﬁTE

Berry Metabolism — Preveraison

Leaf Area

Phloem

Sugar Sink Flavor Sink

Berry Metabolism
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Berry Metabolism — Fruit Ripening

Leaf Area

Sugar Sink

Phloem

Flavor Sink

FRENISTATE

—
Berry Metabolism

Temperature
and
Variety

FRESNGSTATE

«—— Cool —» < |ntermediate—» «——\Warm—» <«——Hot——»

Average Growing Season Temperature (NH Apr-Oct; SH Oct-Apr)
13-15°C 15 -17°C 17 -19°C 19 - 24°C

| Muller-Thurgau |
| Pinot Gris i

i Gewurztraminer i

Riasling

1 Pinot Neir ]

Chardonay

Sauvignon Blanc

Semillon

Cabernet Franc

Ternpranillo

T Doleetto
Merlot
Malbec
Syrah

[ Table grapes

Cabernet Sauvignon
Grenache
[ Cargnane |
T Zinfandel |
T Nebbiolo |

Jones, 2007

[ Raisins
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The Wines

» Bandol Domaine de Terrebrune
— 2009
— 85% Mourvedre - 7.5% Grenache - 7.5% Cinsault
— Flavors to look for: wild game, earthy notes, red fruit flavors
» Coteaux du Languedoc "Quetton St Georges"
— 2009
— 70% Syrah - 20% Grenache - 10% Carignan
— Flavors to look for: black olive, smoked meat, black pepper, red/black fruit
— Baux de Provence "Coin Caché"
— 2009
— Domaine du Mas de la Dame
— 85% Grenache - 15% Syrah
— Flavors to look for: dried and black fruits, chocolate
» Carignator 3 Ter
— 2009
— Domaine Rimbert
— 100% Carighan
— Flavors to look for: red fruit, floral

EREHGSTATE

Flavor Evolution

Riesling
Floral-perfumed—apple-pear—citrus-lime—passionfruit-tropical fruit

Sauvignen Blanc
Asparagus-capsicum-herbaceous-grassy-gooseberry-tropical fruit

Semillon
Herbaceous-straw-gooseberry-apple-quince-lemon-lime-passionfruit-tropical fruit

Chardonnay
Cucumber-grapefruit-gooseberry- apple-lime- melon-peach-rockmelon-fig-tropical fruit

Pinot Noir
Cherry-strawberry-violet-raspberry-plum-stewed plum

Grenache
Floral-boiled lolly-spicy-raspberry-pepper-plum-stewed plum-prunes-liquorice

Merlot
Herbaceous-leafy-perfumed-fruity-violet-cherry-raspberry-plum-fruitcake-blackcurrant

Cabernet Sauvignon
Herbaceous-capsicum-tomato bush-leafy-mint-dusty-black olive-blackcurrant

Shiraz
Herbaceous-spicy-raspberry-plum-pepper-blackberry-mulberry-liquorice-black olive-jam

FRESNGISTATE lland, P. and Gago, P. (2002). Australian Wines, Styles and tastes. Patrick lland Wing

Promotions, Adelaide.
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Consequence of Temperature

Sunburned fruit
Over-ripe “cooked” flavors
Under-ripe flavors

Insufficient acidity
— Tartaric acid costs

FRES N@ STATE

Climate Change

FRES N@ STATE
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Climate Change

» There is an abundance of evidence that
the world is undergoing more rapid climate
change

* Viticultural areas of the world are getting
warmer

* Models suggest that profound change in
wine regions will take place over the next
century

FRES N@ STAT E

Climate Change and Agriculture

* Productivity:
» Quantity and quality
« Agricultural practices:
» change in water use (irrigation) inputs (herbicides,
insecticides, fertilizers)
« environmental effects:
 Soil erosion and quality, biodiversity
* rural space:
* loss and gain of cultivated lands
» Adaptation:
e competition, development of plants to deal with

consequence of climate change.
FRESNGSTATE
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Grape harvesting start date changes in Southern Cétes du Rhéne
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Long-Term or Climate
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The Wines

» Bandol Domaine de Terrebrune
— 2009
— 85% Mourvedre - 7.5% Grenache - 7.5% Cinsault
— Flavors to look for: wild game, earthy notes, red fruit flavors
» Coteaux du Languedoc "Quetton St Georges"
— 2009
— 70% Syrah - 20% Grenache - 10% Carignan
— Flavors to look for: black olive, smoked meat, black pepper, red/black fruit
— Baux de Provence "Coin Caché"
— 2009
— Domaine du Mas de la Dame
— 85% Grenache - 15% Syrah
— Flavors to look for: dried and black fruits, chocolate
» Carignator 3 Ter
— 2009
— Domaine Rimbert
— 100% Carighan
— Flavors to look for: red fruit, floral
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Witicultune and Enolomy

Long-Term Predictions

‘Winkler Regions (GrDD)
Too Cold or Too Hot
I #egon ) (2,000 25000
I #egen 11 (2,500 - 3,0000
[ Regpens 11 {3,000 - 3,500
B Foecpon 1V (3,500 - 4,000)
o [ econ V14,000 5,000

FRESNGSTATE Jones, 2007

WViticultune and Enology

12/16/2013

11



Representative Concentration Pathways (RCP, W/m?)

Concentration - CO,-eq. (incl. all forcing agents)
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2020 2030 2040 2050
AIM - RCP 6.0

—4—MiniCAM - RCP 4.5

2060 2070 2080 2090 2100
—o—-IMAGE - RCP3-PD (2.6)

Global change in viticulture suitability RCP 8.5.

%%

FRESNGSTATE

B current Suitability

[ Suitability Retained > 50% GCMs
Bl suitability Retained > 90% GCMs
[0 Novel Suitability > 50% GCMs
Il Hovel Suitability > 90% GCMs.

Hannah L et al. PNAS 2013;110:6907-6912

12/16/2013
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Net viticulture suitability change in major wine-producing regions.
Net Change In Area Suitable for Viticulture by Region
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Hannah L et al. PNAS 2013;110:6907-6912

Average growing season temperature from 1971 to 1999 and from 2000 to 2012 in Rheingau,
Germany (Geisenheim station, Deutscher Wetterdienst); Burgundy, France (Beaune station); and
Rhone Valley, France (Orange station).

Average Growing Season Temperature (NH Apr — Oct; SH Oct-Apr)

+— Cool —#+ Interm. —»+— Warm Hot
13 15 17 19 21 23
E Geisenheim - 1971 - 1999
m . E -~ Geisenheim - 2000 - 2012
Im D E ------ Beaune - 1971- 1999
S — [ = Beaune - 2000- 2012

...... Orange-1971-1999
w— Orange- 2000 - 2012

FRESNGSTATE |
Mictstu et Encloar van Leeuwen C et al. PNAS 2013;110:E3051-E3057
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Inputs Responsible for Wine Quality

FRESNGSTATE

SOIL & WATER:

structure, nutrients,
soil management,
Irigation

Canopy

Meso-climate:
Temperature

Wind
Rain
Exposure
Relative Humidity |

Micro-climate:

Bunch & leaf
Bxposue

hedging,
thinning, leal
removal

Temperature

Jackson and Lombard, AJEV, 1993

FRESN@STATE

12/16/2013
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Short-Term Temperature

Bureau of Metenrology

k i
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FRESN@STATE Webb et al., 2011
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Witicultune and Enolomy

Survey of Damage
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Extreme Heat and Damage

and Enology
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The Wines

¢ Bandol Domaine de Terrebrune

— 2009

— 85% Mourvedre - 7.5% Grenache - 7.5% Cinsault

— Flavors to look for: wild game, earthy notes, red fruit flavors
¢ Coteaux du Languedoc "Quetton St Georges"

— 2009

— 70% Syrah - 20% Grenache - 10% Carignan

— Flavors to look for: black olive, smoked meat, black pepper, red/black fruit
Baux de Provence "Coin Caché"

— 2009

— Domaine du Mas de la Dame

— 85% Grenache - 15% Syrah

— Flavors to look for: dried and black fruits, chocolate
e Carignator 3 Ter

— 2009

— Domaine Rimbert

— 100% Carignan

— Flavors to look for: red fruit, floral

FRESN@STATE

iticultune and Enology

Within season management
considerations

Site selection
Scil type e.g. sand/clay
Dam construction/ site preparation
Irrigation capacity eg. pump size | —* e et e Water market to manage unforseen
Access to water licences . events
Water marketitrading

Climate change considerations
Cheice of reatstock Webb et al-; 2011

Short term weather forecasts

Irrigation infrastructure e.g. dripper R |

spacing

12/16/2013
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~Management Strategiés - Canopy

A=

Within season management
considerations

2
Apply water early to grew geod cancp:
. Lo 0 . . Tactical wire lifting
Trellis design informed by likely climate Pruning level . . e
or other risks e.g. heat/disease > Installation of fruiting wires > o pre-exposing el
Choice of rootstock Installation of foliage wires el
Reduced leaf plucking
Webb et al., 2011 Spray UV protectants

s A

Within season management
considerations

¥ ¥

Row orientation influenced by

Climate Can use foliage wires to reduce or Consider 'lazy lift' on exposed sides of
Property aspect increase exposure if necessary canopies
Property topography
Property boundary shape Webb et al., 2011

18



itiStrategies-Phenology

G, o ==

Within season management
considerations

Climate, climate variability and

. . 5 . expeosure to extreme events (site Short term weather forecasts
Projected climate of site to inform - - 7
. . specific) Timing of some operations to reduce
variety selection —— o _ ] , .
Identify risk prone phenclogical stages susceptible phenological stages to
and manage accordingly .g. reduce exposure
Webb et al., 2011 P

exposure through veraison

Final Thoughts

* Viticultural areas of the world are warming

* Viticulturists continue to develop strategies for
producing quality winegrapes in a warmer world

* Role of the consumer
— Change in style preference

— Change in varietal preference
» Hundreds of known winegrape varieties

» Cabernet Sauvignon, Merlot and Chardonnay: 50% of
consumption

 Eight varieties: 76% of wine consumed
FRESN@STATE

iculture and Enclogy

12/16/2013
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The Wines

* Bandol Domaine de Terrebrune

— 2009

— 85% Mourvedre - 7.5% Grenache - 7.5% Cinsault
— Flavors to look for: wild game, earthy notes, red fruit flavors

» Coteaux du Languedoc "Quetton St Georges"

— 2009

— 70% Syrah - 20% Grenache - 10% Carignan
— Flavors to look for: black olive, smoked meat, black pepper, red/black fruit

— Baux de Provence "Coin Caché"

- 2009

— Domaine du Mas de la Dame

— 85% Grenache - 15% Syrah Courtesy of :

— Flavors to look for: dried/black fruits, chocolate|

» Carignator 3 Ter
— 2009
— Domaine Rimbert
— 100% Carighan

— Flavors to look for: red fruit, floral

FRES N@ STATE
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Boutique John Euvrard Sélection
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