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Berry quality, a complex concept, is essential to wine quality...

Chemical Composition

Sugars (Glucose&Fructose)
Acids (Malate&Tartrate)

Secondary metabolites
(phenolics&volatile compounds )

Alcohol content

Flavors
Aromas

Color

Grapevine Climate/Maturity Groupings

« Cool » <« Intermediate » « 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

Gewurztraminer

Riesling

____PinotNoir ___:

Chardonay

Sauvignon Blanc

Semillon

Cabernet Franc

Tempranillo

Dolcetto
Merlot
Malbec

T Viognier |
Syrah

[ Table grapes

Cabernet Sauvignon
Sangiovese

Grenache

Carignane

Zinfandel

Nebbiolo

[ Raisins

| Length of retangle indicates the estimated span of ripening for that varietal

Temperature plays an essential role in producing premium quality wine, depending on

genotype.

Jones, 2006




Temperature + grapevine => 2753 papers
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Outline

Experimental Setups

T vs sugars=>alcohol content

T vs organic acids (malic& tartaric acids) =>freshness & balance

T vs anthocyanins =>color

T vs IBMP => aroma




Experimental setups

Long-term time series, vintage-vintage, site and regions

Whole plant heating— growth chamber

Microclimate — shaded vs exposed within canopy
Tarara’s chamber free system
Sadras’ open top chamber system
EGFV’ localized heating system
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Berry T differs (>5°C) among canopy position
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A large-scale, open-top system to increase temperature (+ 2°C)
in realistic vineyard conditions

Sadras et al., AFM 2012, 154:187-194




Localized heating in greenhouse (>5°C)

Pillet et al., 2012
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Sugar concentration (alcohol%) vs Temperature

Potential alcohol (% vol)

France, Alsace
1972-2003, 0.08% vol per year
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Sugar concentration (alcohol%) vs Temperature

Quantifying the onset, rate and duration of sugar accumulation

TSS=a+ b TT if TTSTTx
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Sugar concentration (alcohol%) vs Temperature
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Malic acid vs Temperature

Riesling, Bergheim(68)
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Re-analzyed based on Kliewer and Lider 1970

[Mal] at veraison, degree day of harvest, cultivar determine [Mal] degradation and [Mal]

at harvest.



Malic acid vs Temperature
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Malic acid vs Temperature
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Anthocyanins vs Temperature

Anthocyanin (mg g™' Skin FW)
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Anthocyanins vs Temperature
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Anthocyanins vs Temperature

Anthocyanin composition model
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»The model can simulate anthocyain composition under various genotype x environment
combinations;

»Model parameters can be considered as dissected traits
» Temperature effects to be integrated!

Dai et al., unpublished



IBMP vs Temperature
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Figure 3.47 Influence of hot and cool climates on the content of
methoxypyrazine in ‘Sauvignon blanc’ grapes. (From Allen and

Lacey, 1993, reproduced by permission)




Relative sensitivity of berry compositionto T

Relative concentration
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Conclusion

High T increases or not affect [sugars];
High T affects the onset of sugar accumulaton with little effect on the rate.

High T decreases [Malic acid] after vraison; and night high T has different
effect than day high T on [Malic acid];

High T decreases [Anthocyanins];
High T decreases [IBMP];
Blances among metabolites should be further studied.
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