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Abstract

Aims: Soil and climate of 3vineyards|ocated in Catalonia (Spain) have
been characterized in order todetermine their influence on grape quality
(yield and berry composition).

Methodsand results All 3 plotsarevery dose, soonly interannud dimatic
data of the nearest meteorological station have been considered. Besides
determining chemical and physical properties of soils, the soil water
availahility has been characterised using capacitance sensorsfor the period
from 2003 to 2005. Both yield and berry composition datawere available
from Miguel TorresWinery. Climatic detaand water availability explained
70% of vintage variability and soil dataexplained 28% of vintage variability.
The edapho-climatic factors had generaly a high power of estimation of
yield and quality of grapes (R2 > 0.75). Climate appeared to be the most
influencing factor, followed by water availability, in particular for models
referring to must data. Generdly, soil datahad influence onyield and some
must data

Condusion: Theedapho-dimatic detaexplain mogt of thevintage variability
and have ahigh power of estimation on grape quality.

Significance and impact of study: This study remarks the importance
of agloba gpproach which takesinot account & least climate and soil water
availability to understand the functioning of vines and evolution of berry
composition.

Keyswords vineyard soil, Mediteranean climate, terroir, soil moisture,
grape quality

Résumé

Objectifs: Le sol et le climat de trois vignobles situés en Catalogne
(Espagne) ont été caractérisés pour déterminer leur influence sur laqualité
du raisin (production et composition des baies).

Méhodeset résultats: Lestrois parcelles éudiées sont trés proches, on
adonc considérélesdonnéesdlimatiquesinterannuellesdune seule station
météorologique. En plus des propriétés physiques et chimiques du sol, la
disponihilité en eau du sol a été caractérisée a l'aide des sondes de
capacitance pour la période de 2003 &2005. Les donnéesdelaqudité du
rasin (production et composition desbaies) sont issues delaBodegaMiguel
Torres. Lesdonnées climatiques et ladisponihilité en eau du sol expliquent
les 70 % delavariabilité de la vendange et les données du sol 1es 28 %.
L esfacteurs édapho-climatiques ont un haut pouvoir destimation dela
production et laqualité du raisin (R2 > 0.75). Le climat est lefacteur e
plusinfluent, suivi deladisponibilité en eau. Le sol, quant alui, aune
influence sur la production quantitative et sur quelques composantes
quaitatives du mo(it.

Conclusion: Les données édapho-climatiques ont un haut pouvoir
d' estimation delaqualité du raisin et expliquent laplupart delavarighilité
delavendange.

Signification et impact del’éude Cette é&ude remarque ' importance
d’une approche globale qui prend au moinsen compte le climat et les
réserves en eau du sol pour mieux comprendre le fonctionnement des
vignes et I"évolution delacomposition du raisin.

Motsclés: sol viticole, climat méditerranéen, terroir, humidité du sol,
quditéduraisn
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INTRODUCTION

Themain objective of modern oenology isto daborate
wines of recognised quality and typicdity. This quality
is often associated to very especial conditions of sail,
climate, cultural practices, training system, ininteraction
with a variety, which form the concept of terroir
(FALCETTI, 1994; VAUDOUR, 2003; DELOIRE et &l .,
2005). Thisterroir generally is defined as a spatial and
temporal entity, which is characterised by an interaction
between the environmenta potentialitiesand viticultural
and enologica technologies, significant for grapes and/or
wine(VAUDOUR, 2003; DELOIRE et al., 2005). There
are few studies that consider all the factors of the
ecosystem asawhole (VAN LEEUWEN et al., 2004),
however someinvesigators haveidentified unitsof terroir
consdering different factors (CAREY, 2001; MORLAT,
2001). Probably, dimateisthefactor that determineswith
more intensity the suitability of the environment for
vineyard growing (HIDALGO, 1999). Soil has an
important weight, but often it is studied together with
climate, because its effects on wine quality are only
consistent under the same climatic conditions
(SAAYMAN, 1977; CONRADIE, 1998). The soil
propertieswhich have the most influence on grape quality
arethe physica ones, namely the propertiesthat control
the soil water content (SEGUIN, 1986), duetoitsdirect
effect on equilibrium between vegetative vigour and grape
production (VAN LEEUWEN and SEGUIN, 1994).

Theaim of this study wasto establish the influence
of edapho-climatic parameters on grape quality, in
particular on both grape yield and berry composition.

MATERIALSAND METHODS
1. Setting

Thisstudy was developed from 2003 to 2005 in three
vineyards (Milmanda, Riu Sec and Murdles) situatedin
Concade Barberaregion (NE Spain), near the Catdan
Coastd Range. The sites are located between latitudes
41°22' 7'N and 41° 24' 8'N and between longitudes 1°3
53'Eand 1°5" 24"E. Thedtitudesare 450 m (Milmanda),
459 m (Riu Sec) and 515 m (Muralles).

2. Climate data

All three plots have an homogeneous climate, Since
they arelocated lessthan 1.2 km gpart. Theclimatetype
isMediterranean with acontinental influence, withamean
annual precipitation of 550 mm and a mean annual
temperature of 13.6°C. The viticultural climate
(TONIETTO and CARBONNEAU, 2004) ismoderately
dry, temperate warm and cool nights.
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No differencesare expected in mesoclimate between
Milmandaand Riu Sec, because both plots have similar
topographic characteridtics (Smilar dtitude, flat landform).
However, Muralles plot differsin topography (higher
altitude, north-faced landform), having dightly lower
temperatures and solar radiation. In this study, only
interannual climatic data of the nearest meteorological
station have been used, without considering the slight
differences of Murales mesoclimate.

Climatic datawere recorded in an automatic weether
dation (Esplugade Francali) of the Meteorologicd Sarvice
of Catalonia, located at 41°23 39'N, 1°6' I"Eand 441 m
of dtitude. Thisstationislocated lessthan 2 kmfrom al
plots, having the same topographic position than
Milmandaand Riu Sec. Hourly, daily and monthly data
of rainfall, temperature, solar radiation, wind, relative
humidity, stmospheric pressureand ETo were available.

Different climatic indices have been calculated for
each year of the study: Therma Index of Winkler
(WINKLER, 1962), Heliothermal Index of Huglin
(HUGLIN, 1978), Heliothermal Index of Branas
(BRANASEet al., 1946), Bioclimatic Index of Hidalgo
(HIDALGO, 1980), Bioclimatic Index of Congtantinescu
(CONSTANTINESCU, 1967), august-september daily
temperature range (TONIETTO and CARBONNEAU,
2002), drynessindex (TONIETTO and CARBONNEAU,
2004) and cool night index (TONIETTO and
CARBONNEAU, 2004).

3. Soil data

The chosen plots belong to three representative soil
mapping units of theregion determined inavery detailed
(1:5000) soil map made by Miguel Torres Winery. The
s0il mapping followed the criteria of the Soil Inventory
of Catalonia (BOIXADERA et al., 1989, HERRERO
et al., 1993) and the Sail Survey Manua (SSS, 1993).

The Milmanda soil (Table I), classified as Typic
Xerofluvent, fine-loamy, carbonatic, mesic (SSS, 2003),
isavery deep soil, richin silt (56.5 %) and carbonates
(45.8 %), without stones, moderately well drained and
with ahigh water holding capacity (1,541 m3-hal). The
Riu Sec soil, classified as Typic Haploxerept, sandy-
skeletd, mixed, mesic (SSS, 2003), isamoderately deep
soil, rich in sand (89.4 %) and gravels (60 %) in deep
horizons, somewhat excessively drained and with a
low water holding capacity (384 m3harl). TheMuralles
s0il, classified as Fluventic Haploxerept, loamy-skeletd,
mixed, active, mesic (SSS, 2003), is adeep loam soil,
sony, well drained and with ahigh weater holding capacity
(1,522 m3-ha'l).

The soil water content was determined by capacitance
sensors (ECHO, Decagon DevicesInc.), continuoudly



Influence of edapho-climatic factors on grape quality

Tablel - Main analytical data of sudied soilsat different depths.

Texturall Moisture/Moisturef  Waler
Organic| ) Bulk | Rock
. Depth CE CaCO;|Sand| Silt |Clay| class* at at -1500| holding
Soil pH matter density|ragments|
(cm) (dS/m)| (%) | (%) | (%) | (%) | (SSS, -33KPa| KPa capacily
(%) (kgm’) (%) : } i
2003) (%) (%) |(mm/10cm)
20 [84] 023 | 1.1 | 45 [23.0[555[21.5] Sil. | 1360 0 21 8 17.7
40 |84 0.22 0.9 46 (21.8|56.4|21.8| Sil 1659 0 21 8 21.6
Milmanda
80 |84 030 13 47 (20.8|56.1|123.1| SiL 1450 0 23 9 203
120 8.0 1.42 1.2 45 | 15.5|58.0|126.5| SiL 1429 0 19 7 17.1
20 [83[ 040 20 [ 17 [438[399[163] L [1110] 22 21 8 113
) 40 |85 019 | 1.0 9 |71.1/188[10.1| Sal. | 1449 | 54 12 5 47
Riu Sec
80 |8.5 0.22 0.5 <2 |89.6| 47| 57 Sa 1143 65 5 2 1.2
120 (85| 0.19 | 04 | <2 [89.1|33|76| Sa | 572 50 4 2 0.6
20 |84 017 1.4 4 54.6(28.5/16.9| Sal. 1128 28 20 8 14.1
40 |84 0.19 1.1 5 46.2|344( 194 L 1463 30 22 10 136
Muralles
80 |84 0.19 0.7 4 |45.1|374(17.5 L 1070 31 21 9 13.2
120 |83| 0.17 1.1 4 52.3(30.8| 16,9 L, 1038 48 19 9 10.6
* SiL: silt loam, L: loam; SaL: sandy loam; Sa: sand
(every 30 min) and at different depths (15, 30, 60 and weight bridge and alcohalic degree, pH and total acidity
90 cm). In order to minimise the effect of the internal (g tartaric acid/L) were analysed by the Maselli SM-03
variability of the soil mapping unit, 3 sensors at 20 m of Winery Grape Must Analyzer. Both anthocyanins
distance were ingtalled for each depth. To make sensors (extracted at pH 3.2, inmg/L) and grape seed ripening
comparablein different soils, without calibration, awater (difference between absorbance at 280 nm and
availability index (WA) was calculated. This WA takes anthocyaninsat pH 3.2) were meesured in laboratory, for
the 100 value when the soil moisture content is at field Cabernet Sauvignon plots, following the method of
capacity and the 0 value at the minimum soil moisture SAINT-CRICQ DE GAULEJAC et al. (1998).
observed during the study. Field capacity was determined . .
with the capacitance sensors following heavy rainfall 5. Statistical analysis
periods. Similar methodswere used in different previous Data analysis was done by multiple regression,
Studies (L EBON et al., 2003). considering data of quality of grapes as dependent
a i varlableﬁ (DV) an_d considering edapho—cllma_\tlc data
Grape quality data asindependent variables (1V). Correlation matricesand
The Milmanda and Riu sec plots are formed of 20- Principal Components Analysis were performed to
year-old vines of Cabernet Sauvignon cultivar, grafted exploredataand make afirst selection of variables. The
onto 140R (Milmanda) and SO4 (Riu Sec) rootstock. The procedure « All poss bleregress ons»was used to sdect
Murdlesplot isformed of 13-year-old vinesof Grenache the.most representative models(hl gh_er R?) wi th_selected
noir cultivar, grafted onto R110 rootstock. Vine density variables Then, assumptionsof multipleregresson were
i$2,800 (Milmanda) and 3,700 (Riu Sec and Muralles) checked. I ndependent variableswere changed until most
vines per hectare with vines at 1.2 x 2.8 m (Milmanda) of the assumptions were accomplished and, if possible,
and 1x 22m (Riu Secand Murdles) (vinex row spacing). mode wassignificant (confidence level of 0.05%). The
All plotsfollowed smilar management: vinesweretrained software used was NCSS (HINTZE, 2004).
to an epdier-type canopy system and were double cordon
deRoyat pruned, vineyardswere dry-land farmed, weeds RESULTSAND DISCUSSION
werecontrolled by ploughing and there was no subtraction ) ) ) o
of grapeto limit yield. During the study period, agreet interannua variahility
of rain (from 366 mm to 756 mm) and mean temperature
Dataof grape quality were measured directly from (from 13.2°Cto0 14.9°C) isremarkable (table 2). The
containersa thewinery entrance, between 25th September wettest year was 2003 (756 mm-year-1), with rains
and 5th October. Yidld (kgvine'l) was determined a the concentrated in the beginning and at the end of the
J. Int. Sci. Vigne Vin, 2007, 41, n°1, 33-41
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Table2 - Monthly and annual meteorological data from 2003 to 2005
of Espluga de Francoli automatic weather station.

Variable Period Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
2003 92 130 384 214 922 112 40 53 488 190 114 434 756

Rain (mm) 2004 20 o8B 682 H86 604 104 508 12 342 376 14 718 495
2005 00 272 124 26 466 72 14 19 542 612 130 36 366

Mean high 2003 107 102 172 193 236 31.7 31.8 335 257 183 137 99 205
temperatures 2004 114 101 128 154 196 275 269 297 264 222 132 105 188
(°C) 2005 90 92 148 19 243 296 309 285 251 203 134 89 194
Mean 2003 68 63 11.0 132 173 243 251 262 197 139 95 59 149
temperatures 2004 74 48 73 103 138 202 206 235 201 160 79 6.6 13.2
(°C) 2005 35 40 83 127 174 224 241 220 188 153 9.1 4.0 13.5
Mean low 2003 32 27 52 78 116 174 183 191 142 99 57 2.2 9.8

temperatures 2004 38 06 24 53 84 134 149 177 146 107 35 30 8.2
(°C) 2005 05 -06 28 67 109 153 176 161 13 11 54 06 82
PA— 2003 7.0 77 151 177 223 244 243 215 155 97 66 56 148
&Fm*day") 2004 71 95 132 169 206 237 176 192 154 111 76 48 139
2005 7.6 96 141 17.1 203 21.0 218 190 13.1 8.7 6.0 5.8 13.7

Table 3 - Viticulture climatic indices from 2003 to 2005
Index 2003 2004 2005

Period of vegetative activity (PVA) (Mean T > 10°C)
Mean temperature during PVA (°C)

Sum of degree-day during PV A

Thermal index of Winkler

Heliothermal index of Branas

Bioclimatic index of Hidalgo

Bioclimatic index of Constantinescu
August-september daily temperalure range
Rainfall april-august

Dryness index - DI (Geoviticulture CCM System)
Huglin index - HI (Geoviticulture CCM System)

Cool night index - CI (Geoviticulture CCM Syslem)

March - October

April - October ~ April - October

18.8 17.8 19
4612 3809 4060
2162 1669 1920
7.08 486 5.59
9.4 9.8 153
12.0 183 28.8
129 11.9 123
182 211 76.8
21 71.8 56.5
2672 2088 2413
14.2 14.6 13

vegetative cycle. Thisyear wasthewarmest (annua meen
of 14.9 °C), so thermal indexes were the highest too
(Huglin Index = 2,672) (table 3). In 2004, rainfall was
lower (495 mm) than in 2003, but during the growing
season was higher, sorainfall april-august wasthe highest
of the period (211 mm). Temperatureswere thelowest of
the period (annua mean of 13.2°C), except for maturation
period, asreflected in ahigh cool-night index (14.6 °C).
In 2005, rainwaslow during thewhole year and very low
during the growing season (rainfall april-august =
76.8 mm). Temperatures were intermediate, except for
maturation period, where temperatures were the lowest
(coal-night index = 13°C). In 2003, solar radiation was
fairly higher than other years, and in 2004 was dightly
higher thanin 2005.
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Figure 1 shows water availability (WA) evolution
from June 2003 to October 2005. Generally, summer WA
seemsinversdy proportiond to annud rainfal, and spring
WA too. The lowest summer WA (< 20 %) occured in
2003 (Riu Sec) and 2004 (Milmandaand Murdles), when
rain and spring WA were the highest (generally, higher
than 80 %). The high rain and WA could have favoured
vegetative devel opment, and vineswould be most water
demanding in summer. On the contrary, WA vauesduring
2005 werelow (< 60 %) inthefirst months of the growing
season, and summer WA werehigh (>20%in Milmanda
and > 40 % in Murdles). Some differences between soil
types can be observed. In Riu Sec soil, WA usualy is
lower than in other soils, probably dueto quick drainage
and low water holding capacity. In Muralles, WA is
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Figurel- Water availability index, in continuum and at different depths, for Milmanda, Riu Sec and Murallesplots

TablelV - Data of grape quality for Cabernet Sauvignon (Milmanda and Riu Sec)
and GrenacheNoir (Muralles)

Plot Milmanda Riu Sec Muralles
Year 2003 2004 2005 2003 2004 2005 2003 2004 2005
Yield (kg-vine™) 1.78 134 1.65 142 1.07 1.01 2.15 3.91 1.60
Alcoholic degree 153 16.1 133 14.5 155 144 158 13.7 15.6
pH 3.64 3.26 3.57 3.58 3.30 3.47 345 34 3.27
Total acidity (g/L) 8.81 10.67 7.13 6.21 11.1 7.26 6.02 6.55 6.38
Grape seed ripening 10.13 8.56 7.20 17.03 3.57 7.71 - - -
Anthocyanins (mg/L) 387 424 318 42 666 540 - - -

dightly higher than in Milmanda. Between these sails,
important differences occur at different depths. During
2005, the horizon at 90 cm depth recovered the WA in
Murdles, but not in Milmanda: therainin Milmandawas
not enough to reach field capacity in superficia horizon,
30 deep horizonsdid not increase their WA. InMuralles,
wherewater holding capacity islower, the WA increases
at al depths.

The most productive vintage was 2003 in Milmanda
and Riu Sec, except for Muralles which suffered an
abnormal yield in 2004 (table IV). The vintage least
productive was 2005 except for Milmanda (2004): the
great development of vegetation could have broken the
equilibrium between vegetative activity and fruit
production. The highest grape acoholic degreewasin
2004, except for Murdles (2003). The highest pH of mugt

-37-

took placein 2003. The highest totd acidity took place
in 2004. Grape seed ripening had the highest valuein
2003, but the minimum valuewasin 2005 for Milmanda
and 2004 for Riu Sec. Anthocyaninshad the highest vaue
in 2004, but the minimum value was in 2005 for
Milmandaand 2003 for Riu Sec.

Meatrix correlations and PCA were donein order to
explore data and select the best explicative factors.
Figure 2 shows a PCA considering only the selected
variables, whichismore understandable. Factor 1, which
explains 35.98 % of variahility, separates 2004 vintage
from 2003 and 2005 vintages. 2004 vintage has higher
rainfal during October-September (R oct-s2p), meanwhile
2003 and 2005 vintages are both cheracterized by ahigher
mean daily temperature range for vineyard growing
season (TR act). Factor 2, which explains 33.72 % of
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Figure2 - Projection of casesand variableson the factor-planes of the PCA performed with sdected variables.
(WA sum: mean WA in summer, WA sep: mean WA in September, CEC: Cation Exchange Capacity, RAS: ratio absorption sodium, SR
set: mean daily solar radiationin September, TR act: mean daily temperature rangefor vineyard growing seeson, DD act: sum of degree-day
for vineyard growing season, R oct-sep: Rain during October-September, Winkler: Winkler index, Huglin: Huglinindex, Const: Constantinescu

index)

variability, distinguishes between 2003 and 2005 vintages.
The 2003 vintageissituated in an areawith highthermal
indexes (sum of degrea-day for vineyard growing season
(DD act), Winkler index, Huglin index). On the other
Side, 2005 is characterised by ahigh water availability
index (WA); year 2004 showsthe sametrend than 2005.
Factor 3, which explains 17.85 % of variability, clearly
separates Murales soil from Milmandasoil, mainly by
CaCOs3 content and ratio absorption sodium (RAS).
Factor 4, explaining 9.74 % of variability, separateseach
vineyard by its Cation Exchange Capacity (CEC), having
Murdlesthe highest CEC and Riu Secthelowest one. In
conclusion, climatic data and water availabity explain
70 % of variability (factors 1 and 2). For thisreason,
dimateand water availability arethemain factorsalowing
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to distinguish vintages, with climate having probably
moreinfluence than water availability. Findly, soil data
explain 28 % of variability (factors 3 and 4).

Modesfor grape qudity were performed by Multiple
Regresson Andyss(TableV). Thesemoddshaveahigh
estimation capacity, with RZ higher than 0.75 (except for
pH and grape seed ripening). Themode sare significant
(p<0.05) for yidld, total acidity and anthocyanins, and
dightly non significant (0.05 < p < 0.07) for alcoholic
degree, pH and grape seed ripening. Yield is highly
correlated with edapho-climatic data (R2 = 0.88). The
chosenindependent variablesare CEC and Winkler Index,
withasmilar importance (Smilar andardized regresson
coefficient). The properties of must can be highly
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TableV - Resultsof Multiple Regresson Analysisfor grape quality variables

Dependent variable Independent variables' Regression coefficient (b) Model quality
CEC 0.6795 ** R 0.8795
Yield Winkler index 0.5566 * n 8
Significance (p level) 0.005
CEC 0.3619 ns R’ 0.8128
Alcoholic degree SR september 1.1050 # n 8
WA summer 0.8318 * Significance (p level) 0.062
R oct-sep 0.6736 * R* 0.7663
Total acidity RAS 0.8190 *= n 9
WA summer 0.4280 ns Significance (p level) 0.049
Huglin index 0.6092 ns R? 0.6256
pH WA summer -0.3406 ns n 9
Significance (p level) 0.052
R oct-sep 0.5594 # R’ 0.9040
Anthocyanins WA summer 0.8623 * n 6
Significance (p level) 0.030
DD act 0.791 ns R* 0.6257
Grape seed ripening n 6
Significance (p level) 0.061

* ** nsindicate significance a p < 0.05, p < 0.01 and nonsignificant, respectively.
1: CEC: Cation Exchange Capacity, SR september: mean daily solar radiation in September, WA summer: mean water availability index in
summer, R oct-sep: Rain during October-September, RAS: ratio absorption sodium, DD act: sum of degree-day for vineyard growing season.

estimated, except for pH and grape seed ripening (R2=
0.63). Anthocyaninsis the most correlated variable (R2
=0.9). Inmoddsfor must properties, aclimaticindex (SR
september, R oct-sep, Huglin index and DD act) and a
water availability index (WA summer) isalways present,
except for grape seed ripening, where thereisonly a
climatic index (DD act). Climatic indices have higher
influence than WA indices, except for anthocyanins, where
WA summer hasthe greatest weight. Soil dataappear in
acoholic degree model, having few importance (CEC);
and tota acidity model, having high importance (RAS).

Climatic datahavethe highest influence onregression
modds, asitisshown by the PCA, particularly thedimetic
indiceswhich estimate mugt deta. Theseresultsagreewith
the conclusions obtained in previous studies (VAN
LEEUWEN et al., 2004), where climate appears asthe
most influencing factor on must quality. It isknown the
effect of climate, mainly temperaturesand solar radiation,
on grape maturation and accumulation of phenolic
compounds (COOMBE, 1987; JACKSON and
LOMBARD, 1993; TONIETTO and CARBONNEAU,
2002).

-390 -

Water availahility isthe second important predictor,
specially in must data. Water supply to vines strongly
influences the quantity and quality of their grape
production (OLIVEIRA, 1995; VAN LEEUWEN et al.,
2003; HUNTER and DELOIRE, 2005). This can be
explained by the effect of water supply on the balance
between vegetative and reproductive growth
(MATTHEWS et al., 1987; VAN LEEUWEN and
SEGUIN, 1994). Grape maturation canimprovein case
of moderate water limitation, increasing the content of
sugars and phenolic compounds, and decreasing acid
malic content (TREGOAT et al., 2002; OJEDA et al.,
2002).

On the other hand, soil characteristics areimportant
to predict yield and totd acidity. Generally, itisdifficult
to establish adirect correlation between soil characteridics
and wine quality (SEGUIN, 1986). However, soil
properties, mainly nitrogen status and soil depth, can
afect grapeand wine quality, even morethan water supply
(CHONE et al., 2001).

All the studied parameters have an influence on
grapevine functioning in relation with the grape berry
development, composition and the evol ution of thefruit
maturation (BRENON et al., 2005). A globa approach
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which takesinto account at least edapho-climatic detais
necessary to understand the functioning of vinesand
evolution of berry compostion (DELOIRE et al., 2005).

CONCLUSION

The effect of both soil and interannua climate
parameters on grape quality were studied, without
considering cultivar effect and considering the same
climatefor dl plots. Ascultivar hasan influence onwine
typicality, this study is focused on yield and some
parameters of berry composition, without analysing
implicationsonwine quality. A water availability index
was cal culated from soil moisture data measured by
cagpacitance sensors. Thewater availability index resulted
auseful tool to predict grape must quality. However,
the style of thewine can not be predicted from this study,
sinceit doesnot consder cultivar differences. According
tothe performed PCA, dimétic dataand water availability
explained 70 % of vintage variability and soil data
explained 28 % of vintage variability. Climatic data
seemed dightly more explicative than water avail ability.
The Multiple Regresson Analysis showed that edapho-
climatic factorshad generdly ahigh power of estimation
of yield and quality of grapes, with R2 higher than 0.75.
All modesweresignificant at 90 % probahility (p < 0.07).
Climate appeared to be the most influencing factor,
followed by water availability, in particular for models
referring to must data. Climetic detaused in modelswere
climatic indices, asHuglin index or Winkler index. The
selected water availability index was the mean water
availability in summer. Generaly, soil datahad influence
onyield and some must data.
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