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Aromatic ripeness may be the type of maturity
that impacts red wine typicity the most. Part
Il: terroir factors and management practices
affecting aromatic ripeness
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Terroir factors that

ripeness

ripening, as does radiation.

or cooked fruit nuances are more offen perceived when grapes ripen
under warm condifions. Increased radiation decreases green aromas in

increase aromas associated with ripe and, sometimes, overripe fruit. High
radiation can, however, increase fresh peppery nofes in wines linked fo
the abundance of (-rofundone. Vine water deficits lead to a higher degree
of perceived maturity in wines. Ripe fruit aromas in red wine atiributed

concentrations of DMS in red wine are higher when vines are exposed
fo high femperatures and water deficits. A more detailed overview of the

impact of femperature, radiation and vine water status on these aroma
compounds can be found in van leeuwen ef al., 20207

climatic conditions

Hence, it makes sense to cultivate early ripening variefies under cool

1 The translation of this article info English was offered to you by Moét Hennessy.

Harvesting grapes at the appropriate maturity is key to the production
of high quality red wines. Viticulturists, oenologists and winemakers
define several types of maturity: technological, phenolic and aromatic.
Aromatic maturity is probably the most important for determining wine
quality and typicity, including terroir expression. This article (part Il)
reviews the influence of terroir factors and management practices on
aromatic maturity; the latest knowledge regarding compounds that
underpin aromatic maturity was addressed in a previous article (Part |).

influence aromatic : cimatic condiions and late ripening varieties in warm climates; however,

* in the former case, attaining full ripeness is a challenge, and in the latter,

As perceived in sensory assessments of wine, ypicily is fhe result of  the decoupling of technological, phenclic and aromatic maturity is a
complex interactions between numerous molecular compounds and : potentllolbrlsk. Terrégie;ogr? requwecrinenfs for offromlng sugolrl ripeness hovel
. . L . recently been published for a wide range or varieties, allowing varieta
involves collective knowledge about the sensory characteristics of the | G- P ; o 9 5
A " - . ¢ choices 1o be finefuned according fo local temperature summations®.
product’. Maijor quantifioble factors driving the terroir effect on grape and A e . T A
. - oo i . ¢ Each variety has an aromatic signature®. This signature, however, is
wine typicity, and aroma expression include air and soil temperature, vine b varioble dependi Mo level of . .
water status, solar radiation, and vine nitrogen status2. Of these factors, exiremely variable depending on fhe fevel of aromaiic maiurily af grope
tormoerator < 1o have the shonasel imoact on arabe fiening - harvest, because of either the time of harvest or the local environmental
qir emperaluie appears fo nave NS Songest Impact on grape MPSAING - - fiions in particular temperature. When grapes ripen under similar
and aromatic maturity, followed by soil temperature, vine water sfatus and " : :
. ) e : ) . _ ¢ temperature conditions, Merlot, Syrah and CabemetSauvignon wines
radiation. Air femperature is highly variable across winegrowing regions : hibi i similartfies: herbal . hen havi
worldwide and is a clear driver of grape maturity. Soil femperature has o |Tdororgonc SITlormj& green, herbal or Splql/( (jjro{mos when ov}:ng
L . : ' ~~ ripened under cool conditions, or jammy or cooked fruit aromas whnen

a simiar impact on grape: maturity, with cooler (generally wetter] sails hsvin ripened under very warm clondi?i/ons The aromatic signature of
delaying maturity; however, its effects are smaller in magnitude compared : hgf Fh) - hw differ areatlv dependi 9 fh
to those of air temperature. Vine water sfatus also influences grape : each of lhese voriefies, however, can difler greally depending on It fhey
P ' PE % have ripened under relatively cool or very warm ripening conditions;

i : o i . : e.g., Merlot from Bordeaux (French) versus Merlot from Alentejo (southern
In a previous article (Part 1), a dlassification of wine aromas in an : -
. : ) : . ¢ Portugal) or Syrah from Northern Rhéne (French) versus Syrah from the
increasing order of perceived maturity was given (see also Carbonneau, B Vallev [Ausiral

A ) o ¢ Barossa Valley [Australia).
2007). It is possible fo identify some general frends related fo the effects :
of environmental factors on their presence in grapes and wines. Perceived :
aromafic maturity increases with air and soil temperature. Green, herbal Influence of management

and spicy aromas can be linked to low temperatures, while ripe, dried : perceived aromatic maturity

: The environmental resources offered by a specific site |i.e., terroir) can, fo
¢ a certain extent, be manipulated through the design of the training system
wine due to associated lower levels of methoxypyrazines, while it may : and annual management praciices. long term decisions on planting
. densities and vine architecture, or annual canopy management practices,
: can modulate light and temperature in the fruit zone. Water availability
: can be managed through irigation practices. When excessively cool
¢ ripening condifions increase the risk of green aroma nuances, improving
fo esters are reinforced by the presence of DMS*. After aging, the :

practices on

bunch exposure by leaf thinning can increase radiation and temperature,

. and hence improve aromatic maturity (Table 1). Under these conditions,
: water deficits can also help avoid green aroma nuances. Conversely,
©in warm temperatures, canopy management that results in the partial
¢ shading of grape bunches can limit the risk of cooked fruit and oxidised
: prune aromas. Moderately low vine nitrogen status and cover cropping
Grapevine variety selection based on local :
i and improved bunch exposure?. Nirogen deficiency and excessively
) ] o ) _ competitive cover cropping should be avoided in warm climates, because
When ,prOd_UC'ng wine at a specific site, the tgmpgrofure regime during : these practices favour bunch exposure, which enhances the development
grape ripening depends not only on the local climatic condifions but also
on the phenology of the variely being cultivated. The growers cannot :
change the temperature regime of a site, but they can advance or delay the .
ripening period by choosing an early or late ripening variety respectively. Trends in the management of harvest dates

¢ Viticulturists, oenologists and  winemakers are generally keen

limit green aromas in cool and wet climates through reduced vigour

of cooked fruit and oxidised prune aromas (Table 1).

Moét Hennessy



TABLE 1. Training systems, management practices and plant material choices to limit green, cooked fruit and oxidised prune aromas in cool and warm climates.

Management practices

and plant material choices Impact on green aromas

Leaf removal
aromas

ennfol e trellis) in cool and wet climates

Water management

Nitrogen fertilisation

Cover cropping reduces vigour, improves bunch exposure,

Cover croppin; . .
ppIng green aromas in cool and warm climates

Variety choices

Rootstock choices .
green aromas through improved bunch exposure

Harvest date

fo improve phenclic ripeness; i.e., the moment when anthocyanin :
concentration in the skins reaches a maximum and fannin concentrations
have decreased affer veraison, both in skin and seeds”. They share a :
common belief that delaying harvest can increase fruity characters, mouth
feel and colour in wine, although scientific evidence is limited and mostly
anecdotal®. Reliable metrics fo measure phenclic ripeness in production
conditions are also not easy to define. The trend in increasing alcohol
levels in wines worldwide is partly due fo changing climatic condifions,
but it is also due to an increased delay between veraison and harvesf. :
When delaying harvest in an atiempt to improve (poorly defined) phenclic
ripeness, there is a clear risk that grapes will be picked not only at an
unbalanced fechnological maturity with excessively high sugar levels and
pH, but also at an undesirable level of aromatic maturity, with cooked fruit
and oxidative prune aroma nuances becoming predominant. '

The effects of climate change

Wine styles are changing worldwide in most production areas as a :
consequence of the effects of climate change. Trends of increasing alcohol
levels and pH are well documented, which is not the case for modifications
in aromatic maturity. However, itis very likely that aromatic maturity in grapes
and wines will continue fo increase under climate change, if no adaptative
measures are implemented. To maintain wine typicity in production areas,
grape ripening must be delayed and maintained as much as possible :
af the end of the season when temperatures are cooler (September or
early Ocfober in the northem hemisphere, or March or early April in the :
southern hemisphere). This can be achieved by modifying training systems,
decreasing leaf area,/fruit weight ratio, performing late pruning or planting
later ripening clones (Table 1). The most drastic adaptive measure, butalso
one of the most effective, is changing the grapevine variety. Growers and
consumers somefimes fear that this will change the aromatic typicity of the
produced wines, because each variely has its own aromatic signature.
This signature, however, is exiremely variable depending on the level of :
aromatic maturity at grape harvest, because of either the time of harvest or
the local environmental conditions, in particular femperature. Hence, with
view fo preserving wine fypicity, adopting a later ripening variety that will :
ripen in similar temperature conditions, even in a warmer climate, may be
a better option in the long term than that of maintaining an existing variety,
which will ripen increasingly early under much warmer conditions. :

Conclusions

Aromatic maturity is a key factor of wine typicity. Technological, phenolic
and aromatic maturity are attained within a short fime frame when grapes :
ripen at the end of the growing season under mild temperatures. This implies
planting early ripening variefies in cool climates and late ripening varieties
in warm climates. The desired level of aromatic maturity can be finefuned
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Carry out early leaf removal in cool and wet climates to reduce green

Use training systems that favour open canopies (VSP, Smart-

Water deficits reduce green aromas in cool climates. Full irrigation favours
excessive vigour which may lead to green aromas in cool and warm
climates trough excessive bunch shading and late shoot growth cessation

Excessive nitrogen fertilisation leads to high vigour and favours green
aromas through bunch shading, in cool and warm climates

Use early ripening varieties in cool climates to avoid green aromas

Use low to medium vigor rootstocks in cool and wet climates to limit

Late harvest reduces green aromas in grapes and wines

Limit leaf removal to avoid excessive bunch exposure in warm climates
which favors cooked fruit and oxidised prune aromas
Use training systems that favor bunch shading (globlet bushvines,
pergola, VSP without leaf removal and limited hedging) to limit cooked
fruit and oxidised prune aromas in warm climates

Dyson, Lyre

Avoid late-season severe water deficits in warm climates, which may lead
to berry shrivel and enhance cooked fruit and oxidised prune aromas

Nitrogen deficiency leads to low vigour and excessive bunch exposure
that favours cooked fruit and oxidised prune aromas in warm climates
Avoid low vine nitrogen status through competitive cover cropping in

warm climates, as it enhances the development of cooked fruit and

oxidised prune aromas through excessive bunch exposure
Use late ripening varieties in warm climates to limit development of
cooked fruit and oxidised prune aromas
Use medium to high vigour rootstocks in warm climates to reduce bunch
exposure and delay maturity in order to limit cooked fruit and oxidised
prune aromas
More cooked fruit aromas when harvest is delayed

and limits

by choosing adequate fraining systems and annual management practices,
as well as by making appropriate harvest date decisions. m

Source : Sourced from the research article: “Aromatic maturity is a comnerstone of terroir

= expression in red wine” (OENO One, 2022).
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