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Abstract

Aims: Themain objective of thisstudy isto determine whether the Vitur
score-sheet could be applied asareliable method for assessing winegrape
quadlity inthevineyard.

Methodsand results: Grape assessment of vineyards (Vitisvinifera L.
"Tempranillo') in the Rioja Appellation was performed by Vitur score-
sheet, proposed by Tardaguilaand Martinez de Toda (2005). Vegetative
growth, yield components and the chemical composition of the grapes
were aso determined. Correlation analysis between vineyard variables
and the chemical composition of the grapes were performed to identify
characteristics associated with grape quality. The Vitur value wasthe
studied parameter that displayed the best correlation with the chemical
composition of the grapes. Vitur value was significantly correlated with
extractable and total anthocyanins, total polyphenolsindex, sugar content,
titratable acidity, tartaric acid and malic acid content.

Conclusons Thisarticlereportsanew gpproach to winegrape assessment
inthevineyard. The Vitur methodol ogy wasafast and reliable method for
assessing Tempranillo grape quality in the vineyard under Spanish
conditions.

Significanceand impact of study: Theresultssuggest that wineindustry
could usea Vitur methodology, astool to classify grapesinasimple and
rationa manner before the harvest and winemaking

Key words. Vineyard assessment, Vitur score-sheet, canopy surface
arealyidd ratio, Tempranillo, Vitisvinifera

Résumé

Objectif : Leprincipal objectif de cetravail est détablir s lafeuille de
points Vitur peut ére utilisée comme une méthode fiable pour évauer la
quditédeshaiesderaisin auvignoble.

Méthodes et résultats: L'évaluation desvignobles (Vitisvinifera L. cv
Tempranillo) dans|'Appellation Contrdlée Rioja, a été effectuée avec la
feuillede pointsVitur, proposée par Tardéguilaet Martinez de Toda (2005).
Enoutre, on aauss déterminélavigueur végétative, les composantesde
rendement ainsi que lacomposition chimique des baies. Afin didentifier
quellessont les caractéristiquesles plus pertinentesdelaqudité delabaie
deraisin, desanalyses de corréation entre lesindicateurs du vignoble et
lacomposition delabaiederaisin ont é&éconduites. Lemeilleur coefficient
de corrélation entre ces paramétres a été observée par lavaleur Vitur.
Cet indicateur va étre corrélé significativement avec la totalité des
anthocyanesaing quelesanthocyanesqui peuvent étre extraits, laquantité
totdedespolyphénals lateneur en sucre, l'aciditétotale, et lesconcentrations
dacidetartrique et dacide malique.

Conclusion : Cetravail présente une nouvelle approche pour évauer la
qualité delabaie deraisin au vignoble. Laméthodologie Vitur est une
procédure rapide et fiable pour évaluer laquaité delabaie deraisinde
cépage Tempranillo au vignoble cultivé sdlonlesreglements en Espagne.

Signification et impact del'é&ude: Lesrésultats suggerent I'utilisation
delaméthodologie Vitur pour le secteur du vin, pour classifier lesbaies
deraisin dune maniére facile et rationnelle avant lavendange.

Mots-clés: évauation delavigne, feuillede points Vitur, rapport surface
foliaire exposéelkg deraisin, Tempranillo, Vitisvinifera
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INTRODUCTION

Wines, and the grapes they are made from, are
differentiated products. Until several years ago grape
priceswere poorly related to their red value. Nowadays,
thewine-growing indugtry acknowledgesthe relaionship
between grape pricing, grape quality and wine quality.

A reliablemethod for assessing winegrape quality in
vineyardswould enableto dassfy the grapesand produce
separatewines depending on their quality. A rigorousand
objective method would promote the concept of « grape
andwinequdity » among growersand wineries. It would
also help to ensure an open and objective system for
determining thefinal price of grapes, thusimproving
sler/buyersreations. Specia emphasisshould be placed
on bringing more clarity and trangparency to winegrape
specification and winegrape qudlity attribution in grape
transactions,

So the problem ishow to quantify the quality, and
hence va ue, of winegrapes before vinification. Many
wineries use sugar content only or severa parameters,
such aspH and titratable acidity, to assessgrape quality.
Thissystemistoo smple and doesnot alow establishing
aclear and rigorous connection with fina wine quality.
Therefore, grape quality must be assessed by arapid and
reliable method. In recent years, several systems for
quickly determining many physico-chemica parameters
in musts and wines have been devel oped (Dubernet and
Dubernet, 1999), athough their widespread application
remains complex. Recently, berry sensory assessment
proved to be an interesting method for assessing
winegrapes prior to vinification (Winter et al., 2004).

Asregardswinegrape assessment in vineyards, Smart
proposed and devel oped the first score-sheet (Smart and
Robinson, 1991). Later, in Audtraia, Gray et al. (1994
and 1997) tried to identify characteristicsassociated with
winegrape vaue and, ultimately, wine quality. In these
reports, over one thousand individua vineyards were
scored in different Australian wineregions but the wine
vaue index did not relate consistently to any single
characterigtic. On thistopic, Krstic et al. (2003) have
published an interesting book on growing quality grapes
towinery pecifications. The Winegrape Growers Coundil
of Augrdiaand the Winemakers Federation of Audrdia
areworking on best practicesin winegrape assessment
(Allan, 2003). In some European countries, different
researchers have contributed to the development of a
number of methods for evaluating grape quality in
vineyards, namely in France (Carbonneau, 1995) and
Italy (Bertamini et al., 1994). Most of these studiesfocus
on problemsrelating to vineyards|ocated in fertile aress
or/and with abundant water supply. Indry aress, it would
as0 be useful to have methods for assessing grape quaity
invineyardsand identifying potential problemsthat may
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arise during the vegetative and fruit development of the
vines.

Thisreport isan extension of the study beguninthe
region of Riojaappellation (northern Spain) in 2002 by
the University of LaRiojasupervising aresearch project
with the participating commercia winery. The generd
approach and preliminary results of grape assessments
invineyardsin Mediterranean viticulture were reported
by Tardaguilaand Martinez de Toda (2004 and 2005).
The main objective of thisstudy isto determine whether
the Vitur score-sheet, developed by the University of La
Rigja, could be applied asardiable method for assessing
winegrape qudity inthevineyard.

MATERIALSAND METHODS

The study was performed in 25 commercid vineyards
and concerns tisvinifera L. « Tempranillo» inthewine
producing region of DOC Rioja (Spain). Tempranillo
vines were 2 buds spur pruned in adouble cordon, and
trained to a vertically shoot-positioned (VSP) trellis
system. 12 buds per vine were | eft after pruning. The
trellis consisted of adouble cordon at 65 cm, 2 wires at
95 cm for protection against wind damage and apair of
movable shoot positioned wiresat 130 cm. Vinedensity
varied between 2,800 and 3,500 vinesha. Thevineswere
grafted on different rootstocks and planted in different
years. Vineswere not irrigated during growing season
and shoots were trimmed in August. Normal cultural
practiceswere applied.

1. Vineyard assessment

The assessment of grape quaity inthevineyardswas
performed before harvest. The techniques applied to
diagnose the state of the vineyardswere:

a Assessment of growth, leaf areaand crop yied

In each vineyard, anumber of ten vineswere chosen
and tagged just before harvest, so that each vine was
located in adifferent row, following arandomized design
by row and vine (Smart and Robinson, 1991). For each
vine, the following parameters were determined before
harvest using the method proposed by Smart and
Robinson (1991): shoots per vine, nodes per shoot, dugers
per shoat, clusters per vine, crop weight, total leaf area
and exposed canopy surface area. During winter, the
pruning weight per vinewas dso determined for thesame
tagged 10 vines. Caneweight and yield/pruning weight
ratio were ca culated.

b- Assessment by Vitur score-sheet

Indl vineyards, grape assessment was performed by
Vitur score-sheet (figure 1) proposed by Tardaguilaand
Martinez de Toda (2005), before harvest. Elevenvariables
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were used per Vitur score-sheet: exposed canopy surface
arealyield, leaf layer number, leaf condition, water stress
symptoms, growing tips presence, vigour, fruit health
stetus, fruit exposure, cluster size, fruit colour and berry
size. Leaf condition was related to leaf health and
nutritional status. Vigour was associated to shoot length
and lateral growth. Water stress symptoms were related
to the percentage of growing tipson al main shootsand
|ateralsthat have stopped. All the variablesused in Vitur
score-sheet had 3 score levels and aweighting factor
varying between 2 and 5. Totd Vitur score-sheet points
werereferred to asthe Vitur vaue.

2. Grape analysis

A sampleof 20 clustersfor the sametagged 10 vines
(2 randomized clusters per vine) of each vineyard was

taken at harvest. Phenolic maturity was determined in
thelaboratory using the method proposed by Saint-Cricg
de Gaulgjac et al. (1998). The following parameters
were determined: total polyphenols index, colour
intensity, total anthocyanins and extractable
anthocyanins.

Other sampled clusters were used to determine the
physico-chemica composition of the grapes. One hundred
berrieswere sdected and manualy squeezed. The must
obtained, oncefiltered, was anaysed usng amultiple-
parameter andyser WineScan FT 120 (FOSS, Denmark)
and Grapescan as software. The determined parameters
were: sugar content (Baumé degree), titratable acidity,
pH, tartaric and malic acid.

E Unit of Viticulture

University of La Rioja

VITUR score-sheet

for vineyard assessment

GENERAL DATA

Date: Wine region:
Technician: Vineyard Code:
Grower: Vineyard surface:
Rootstock: Variety and clone:
Type of soil: Training system:

Row spacing: Vine spacing:

Vine density (vines/ha):

CANOPY DATA

Sv: Shoots per vine:

Cv: Clusters per vine:

Cw: Cluster weight:

Y: Crop yield (kg/vine):

Hc: Exposed canopy height:

Wec: Exposed canopy width:

Wi: “windows” in the canopy (%):

CSA: Exposed canopy surface area (m?/ha):

I Points Weighting .
Criteria 1 ) 3 Factor Points
CSA/Y (m?/Kg) <0.8 0.8-1.2 >1.2 5
Leaf layer number > 4 <3 3-4 2
iti 0,
Leaf condition (% > 10% 2% - 10% < 2% 2
unhealthy leaves)
Water stress High or very Moderate Light stress >
symptoms low
Growing tips High Moderate None 2
presence
Vigour High Low Moderate
Fruit health status
(% clusters with > 5% 1% - 5% < 1% 4
diseases)
Fruit exposure (%) < 20% > 70% 20 - 70% 3
Cluster size Big Moderate Low 2
. Light
Fruit colour Heterogeneous | Heterogeneous | Homogeneous 3
Berry size Big Moderate Low 3
VITUR Value (Total points)

Figure 1- Vitur score-sheet used for winegrape assessment in thevineyard (Tardaguilaand Martinez de Toda, 2005).
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RESULTSAND DISCUSSION

Table 1 showsthe results of the linear correlation
analysisbetween dl quantitative parameters determined
in the vineyards and the chemical composition of the
grapes, responsiblefor both pulp ripening and the phenalic
maturation of thegrapes. TheseresUiltsindicated thet there
were different groups of vineyard variables. Thefirst

group comprised vineyard parameters without or with
low relationshipswith grapejuice composition. Vineyard
age, pruning weight, yield/pruning weight ratio, totd and
exposed |esf ares, totdl leaf arealcanopy surface arearatio
and leef conditionwerenot good indicators of Tempranillo
grape composition. Other vineyard variableswith strong
relationships with fruit composition were in the second

Table 1- Correlation (Pearson'scorrelation coefficient and significance) between all quantitativevineyard
variables (vineyard age, clustersper shoot, yied per vine, shoot length, pruning weight, cane weight,
yield/pruning weight, canopy surfacearea (CSA), total leaf area (TLA), TLA/lyield, TLA/CSA, CSAlyidd,
leaf condition, fruit health status, fruit exposureand Vitur value) and grape quality parameters.

Total
polyphenols Colour Sugar Titratable
intensity content acidity

Extractable Total

anthocyanins anthocyanins  index

Tartaric Malic
pH acid acid

Vineyard 0.17 0.18 0.21
age NS NS NS
Clusters per -0.60 -0.69 -0.35
shoot Kokok Kk NS
Yield per -0.57 -0.58 -0.58
vine *% *k .
Shoot -0.36 -0.32 -0.32
length NS NS NS
Pruning -0.39 -0.37 0.14
weight NS NS NS
Cape -0.35 -0.33 -0.02
weight NS NS NS
Yield/ -0.24 027 033
Pruning NS NS NS
weight
Canopy 0.06 0.10 -0.09
surface area NS NS NS
Total leaf -0.35 -0.25 -0.49
area NS NS *
TLA/Yield 021 0.38 -0.03
NS NS NS
TLA/CSA -0.27 -0.26 -0.30
NS NS NS
CSA/Yield 0.49 0.59 0.31
* *% NS
Leaf -0.16 -0.08 0.10
condition NS NS NS
Fruit health -0.42 -0.47 -0.33
status * * NS
Fruit 0.34 0.32 0.31
exposure NS NS NS
Vitur 0.77 0.81 0.43
value Hkok Hkok *

012 -020 -031 005 003 -0.15

NS NS NS NS NS NS

-0.73  -0.34 027 -029 -055 0.19

Hokx NS NS NS *E NS

-0.67  -0.18 0.51 -02  -0.41 0.32

ook NS x NS @ * NS

-0.28  0.10 043 -0.06 -027 039

NS NS * NS NS *

-0.28  -0.06 047 -0.05 -028 037

NS NS * NS NS NS

-0.18  0.02 039 -001 -0.13 027

NS NS NS NS NS NS

-0.43  -0.04 0.14 -020 -022 0.07

* NS NS NS NS NS

0.05 0.58 0.15 -0.05 0.15 0.04

NS *E NS NS NS NS

-029  0.12 040 -020 -0.19 024

NS NS * NS NS NS

0.38 0.47 003 -0.02 030 -0.08

NS * NS NS NS NS

-0.23  -0.51 025 -0.10 -029 021

NS *E NS NS NS NS

0.58 0.58 -0.14  0.14 043 -0.13

*E *E NS NS * NS

-0.04 -043 -023 -022 0.10 -0.32

NS * NS NS NS NS

-0.28  -0.07 058 -032 -042 043

NS NS *x NS * *

030 -045 -044 028 026 -0.26

NS * * NS NS NS

0.67 0.38 -0.62 031 059 -048

Hkk * Hkk NS *k *k

NS, * **and *** represent not significant and significant differences at the 0.05, 0.01 and 0.001 levels,

respectively.
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group. Thus, yield per vine, exposed surface arealyield
ratio and fruit health atus displayed astrong relaionship
with colour and juice composition. In other words, each
vine parameter wassignificantly corrdated with fivefruit
characteridics. Asan example, figure 2 showsthe negative
linear correlation between thetotd polyphenolsindex and
yield per vine (R2=0.337**). Figure 3 showsthegraphic

representation of the parabolic relationship between total
anthocyanins and the canopy surface area/grape yield
ratio (R2=0.449**). Basically, these results proved that
the exposed surface arealgrape yield ratio was agood
indicator of the phenolic composition of the grapes,
something that isvery difficult to determine or estimate
by simple and rapid physico-chemica methods. This

R? = 0.337**
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Figure2 - Significant correlation between total polyphenolsindex and yield per vine (p<0.01).
Thecorrelation coefficient R2 and thefitted straight lineare shown.
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Figure 3 - Relationship between total anthocyaninsand canopy surface arealyield ratio.
TheR2value, sgnificance (p<0.01) and thefitted parabolic curve (quadratic model) are shown.

% 2000
E
»n 1500 4 [ ]
£
g 1000 A
g e "
‘g‘ 500 - [ ]
©
6 0 T
|_

7,0 9,0

Sugar content (Baumé degree)

11,0 13,0

Figure4 - Significant correlation between total anthocyaninsand sugar content (p<0.05).
The correlation coefficient R2 and thefitted straight lineare shown.
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tendency inthe results coincideswith resultsreported in
the bibliography on the positiveimpact of canopy surface
areaon graperipening and, particularly, ontheir phenolic
maturation (Kliewer and Weaver, 1971; Smart and
Robinson, 1991; Bertamini et d., 1994; Tardaguilaetd.,
2004).

Inmany wineries sugar content isused asanindicator
of winegrape quality. We found that sugar content was
significantly corrdated with tota anthocyaninsand colour
intensity only (Tardaguila and Martinez de Toda,
unpublished data). Figure 4 shows the relaion between
total anthocyaninsand sugar content (R2=0.207*). These
resultsindicated that sugar content wasonly arough guide
for determining winegrape value.

Findly, the parameter that displayed the best
correlation with the chemical composition of the grapes
wasthe Vitur vdue. Asshownintable 1, Vitur vduewas
significantly correlated with al grape quality-related
parameters (except pH). Figure 5 shows significant
correlations between Vitur value and eight grape
composition variables. Hence, the Vitur value was
positively related with colour, total polyphenolsindex,
sugar content and tartaric acid content, and negatively
correlated with titratable acidity and malic acid content.
Bascdly, theseresultsreveded that Vitur valuewasthe
begt indicator of phenolic compostion and certain relevant
parameters related to the chemical composition of the
grapes.
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Figure5 - Significant correlationsamong Vitur score-sheet valuein different vineyardsand fruit composition
variables (p<0.05). The correation coefficient R2 and thefitted straight line are shown.
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Notethat the 25 vineyards sudied were very different
interms of soil, water availahility, vine age, rootstock,
and cultivation techniques applied, and therefore the
existence of a certain correlaion between a Vitur score-
sheet value and grape composition parametersis quite
encouraging for thistype of study aimed at estimating
grape qudity inthevineyard.

In conclusion, the Vitur methodology isafast and
reliable method for ng Tempranillo grape quality
in the vineyard under Spanish conditions. If thewine
industry could use a method with these characteristics,
grapes could be dassfied inasimpleand rationa manner
before the harvest and winemaking.
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