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ABSTRACT: There is an increased demand for high quality winegrapes in the Sdo Francisco Valley, a
new wine producing area in Brazil. As the grape quality is closely linked to the soil water status,
understanding the effects of rootstock and irrigation management on grapevine water relations is
essential to optimize yield and quality. This study was carried out to investigate the effects of irrigation
strategies and rootstocks on water relations and scion vigour of field-grown grapevines in Petrolina,
Pernambuco state, Brazil. The cultivars used as scions are Moscato Canelli and Syrah, both grafted
onto IAC 572 and 1103 Paulsen rootstocks. The following water treatments were used: deficit irrigation,
with holding water after veraison; and partial root-zone drying, supplying (100% of crop
evapotranspiration) of the water loss to only one side of the root system after fruit set, alternating the
sides periodically (about 24 days). In general, all treatments had values of pre-dawn leaf water potential
higher than —0.2 MPa, suggesting absence of water stress. The vine water status was more affected
by rootstock type than irrigation strategies. Both cultivars grafted on IAC 572 had the highest values
of midday leaf water potential and stem water potential, measured on non-transpiring leaves, which
were bagged with both plastic sheet and aluminum foil at least 1 h before measurements. For both
cultivars, the stomatal conductance (g), transpiration (E) and leaf area index (LAI) were also more
affected by roostsotck type than by irrigation strategies. The IAC 572 rootstock presented higher g,
E and LAI than the 1103 Paulsen. Differences in vegetative vigor of the scion grafted onto IAC 572
rootstocks were related to its higher leaf specific hydraulic conductance and deeper root system as
compared to the 1103 Paulsen, which increased the water-extraction capability, resulting in a better
vine water status.

Key words: Mtis vinifera L., partial rootzone drying, deficit irrigation, stomatal conductance

RELACOESHIDRICASDE VIDEIRASCULTIVADASNO VALE DO
SAO FRANCISCO SOB DIFERENTESPORTA-ENXERTOS
E ESTRATEGIASDE IRRIGACAO

RESUMO: Existe aumento na demanda por vinhos de alta qualidade no Vae do S&o Francisco, nova
regido produtora de vinhos no Brasil. Como a qualidade da uva depende do estado hidrico da videira,
o conhecimento dos efeitos do porta-enxerto e do manejo de irrigagdo sobre as relagdes hidricas da
videira é essencial para otimizar a producdo e qualidade da uva. Sendo assim, avaliou-se a influéncia
de porta-enxertos e estratégias de irrigagdo sobre as relacfes hidricas e o vigor vegetativo de videiras
cultivadas em Petrolina, PE. Duas variedades copa, ‘Moscato Canelli’ e *Syrah’, enxertadas sobre IAC
572 e 1103 Paulsen foram submetidas a duas estratégias de irrigagdo: irrigagdo com deficit, na qual a
irrigagdo foi suspensa apos o inicio da maturagdo; e irrigagdo parcial das raizes, em que a &gua foi
aplicada (100% da evapotranspiragdo da cultura) ap6s o pegamento dos frutos, em apenas metade do
sistema radicular, alternando os lados periodicamente (24 dias). Em geral, todos os tratamentos
apresentaram valores de potencial hidrico foliar de base superiores a -0,2 MPa, indicando auséncia de
estresse hidrico. O estado hidrico da videira foi mais afetado pela porta-enxerto que pelos tratamentos
hidricos. Os dois cultivares enxertadas sobre o IAC 572 apresentaram os maiores valores de potencial
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hidrico foliar, medido ao meio dia, e de potencia hidrico do caule, medido em folhas 1 hora apés o
acondicionamento em saco pléstico e papel auminio. Nos dois cultivares, a condutancia estomatica
(9), transpiraggo (E) e indice de area foliar (IAF) foram mais afetados pelos porta-enxertos que pelos
tratamentos de irrigagdo. Os cultivares enxertados sobre IAC 572 apresentaram maiores g, E e IAF em
relagdo as enxertadas sobre 0 1103 Paulsen. O elevado vigor vegetativo das cultivares foi provavel mente
devido a0 efeito do IAC 572 sobre a condutividade hidrulica das folhas e & maior absor¢do de &gua

pelo sistema radicular deste porta-enxerto.

Palavras-chave: Vitis vinifera L., irrigacdo parcial das raizes, irrigagdo com deficit, condutancia

estomética
INTRODUCTION

There is an increasing demand for high-quality
wine by wine producers in the Sdo Francisco Valley,
Brazil, considered a new region for grape crops for
wine production under tropical conditions. The chal-
lenge facing winemakers is to improve grape quality
in irrigated vineyards throughout an appropriate bal-
ance between vegetative and reproductive develop-
ments since an excess of shoot vigour contributes to
a high canopy density leading to high water loss, fun-
gal diseases, shading of grape clusters, which may
negatively affect fruit compositions (Jackson &
Lombard, 1993).

In the New World vineyards, particularly, much ef-
fort has been spent on devel oping deficit irrigation strat-
egies to control vegetative vigor, such as regulated
deficit irrigation (RDI), where the water input is ei-
ther reduced or withhold for specific phenological pe-
riods, or partial rootzone drying (PRD), where the
water is only applied to one side to the root system,
while the remainder is left to dry; or deficit irrigation
(DI) where less than full ETo replacement is applied
during the entire growing season in vineyards
(McCarthy, 1997; Loveys et al., 2000; Santos et al.,
2003; Souza et a., 2003).

Rootstocks have also been used to manipulate
canopy physiology, and thus, yield and fruit quality,
since they vary in root distribution, nutrient absorp-
tion, and vessal morphology, which affect vigor, yield,
grape and wine quality (Koblet et a., 1994; Morano
& Kliwer, 1994; Ferroni & Scalabrelli, 1995;
Goncalves, 1996; Kaserer et al., 1996; Pauletto et al.,
2001a,b; Main et al., 2002; Terra et al., 2003;
Paranychianakis et al., 2004). Rootstocks also have
effects on water relations and gas exchanges of grape-
vine scions (Scienza et a., 1980; Carbonneau, 1985;
Koblet et al., 1997; lacono et al., 1998; Herralde et al.,
2006, Toumi et a., 2007). In this context, the aim of
this study was to investigate the effects of rootstocks
and water management on water relations of grape-
vines growing under semi-arid conditions in Northeast
Brazil, since little knowledge on these subjects is avail-
able for that region.

MATERIAL ANDMETHODS

Field conditions and plant material

The experiment was carried out from August to
November of 2005, in Petrolina, Pernambuco State,
Brazil (09°09" S, 40°22' W, 365.5 m above sea level).
The semi-arid regional climate is classified as BSh ac-
cording to Koeppen. The average annual rainfall is 567
mm (30 years series mean), with 510 mm faling from
November to April (Teixeira, 2001). During the experi-
mental period, the local weather conditions (tempera-
ture, globa radiation, vapour pressure deficit and ref-
erence evapotranspiration) were recorded by means of
an automated weather station, located 50 m from the
vineyard. The soil is classified as a medium-textured
Typic Acrustox, or according to the Brazilian Soil Clas-
sification System (Embrapa, 1999), as an Argissolo
Vermelho Amarelo Eutréfico Latossolico, with fragipan,
(Silva, 2005). The two selected wine grape scion va-
rieties of Vitisvinifera L studied were Moscato Canelli
and Syrah, both grafted on IAC 572 and 1103 Paulsen,
planted in September 2002. The 3 years old grapevines
were spaced 3.0 m between rows and 1.5 m between
stocks. Vines were trained on a bilateral Royat Cor-
don and spur-pruned in the first of August, 2005. Stan-
dard cultural practices in the region were applied to
all treatments during the growing season.

Irrigation and experimental design

Water was applied by drip irrigation (emitter flow
of 43 L h™), and the wetted area was 33%, deter-
mined as recommended by Keller & Bliesner (2000).
For the PRD treatment, two drip lines per plant row
were installed, one at each side of the trunk, with drip-
pers spaced 1.5 m in the same line, and arranged to
set two emitters per plant, one in each drip line. The
trunk side to be irrigated was controlled by valves in-
stalled on the drip lines. For the DI treatment, only one
drip line per plant row was installed, with three emit-
ters per vine, spaced 0.5 m. Consequently, to apply
the same amount of water to both treatments, the ir-
rigation time was different. The irrigation scheduling
was performed using daily ETo (mm day™) and crop
coefficient (Kc) values for winegrapes in Sdo Fran-
cisco Valley (0.7 - pruning to bud burst; 1.0 - bud
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burst to bloom; 1.0 - bloom to fruit set; 0.8 - fruit set
to berry ripening; and 0.4 - berry ripening to harvest),
as reported by Silva (2005). For PRD, the water was
applied to both trunk sides until 49 days after pruning
(dap), and the alternation of trunk side to be irrigated
started at 50 dap (July 7") after fruit set. Two other
alternations occured on 73 (October 12") and 98 dap
(November 6"), whereas for DI the water was with-
hold on 92 dap (October 31%) after veraison (begin-
ning of berry ripening). For both cultivars, the total
water applied (L per plant) was 2130 for DI and 2266
for PRD until 109 dap. Harvest was performed in No-
vember 21%, 2005 (112 dap) for Moscato Canelli and
in November 29", 2005 (120 dap) for Syrah. Soil wa-
ter content (g, n® M) was measured at 0.2, 0.4, 0.6,
0.8, 1.0, and 1.2 m depths in all treatments, with 3
replications, by the neutron scattering technique. The
probe was previoudly calibrated at the same site. Ex-
perimental design for both cultivars consisted of a
randomised block design with two factors (irrigation
and rootstock), with five replications. In each block,
irrigation treatments and rootstocks were randomized.
Each block, with six rows and 18 plants per row, was
divided into four plots, two set in front of the other
two plots. In each plot (three rows, nine plants in each
row), only the center row with six plants was used
for data collection.

Grapevine water relations, stomatal resistance and
growth measurements

The vine water status was evaluated by measure-
ments of pre-dawn leaf water potential (Y ) ), midday
leaf water potential (Y ) and stem water potential
(Y ,.,)» measured weekly with a Scholander-type pres-
sure chamber. For both cultivars, the Y oWwas measured
before sunrise, the Y was measured between 01h00
to 03h00 p.m. and Y ., Was measured around 10h00
am. Measurements were taken on six fully expanded
and well-exposed leaves per treatment after fruit set
until harvest. The Y __ was measured on non-transpir-
ing leaves, that had been bagged with both plastic sheet
and aluminum foil for at least 1 h before measure-
ments. The leaf water potential was considered to be
equal to stem water potential when leaf transpiration
is prevented (Choné et al., 2001).

Leaf transpiration (E) and stomatal resistance (r.)
measurements were taken on mature, well-exposed
leaves located in the middle of the main shoot with a
steady state porometer. The measurements were per-
formed on six leaves per treatment during afternoon
(01h00 to 03h00 p.m.). The values of r_(s cn™) were
converted to g (mol m?s™) usmg the formula

1,
9s =+ 2.5, and the units of E were converted from

S

2

ug cm?s >s* by by means of the for-

mgms

' to mmol m

mula mol m?s™* , both formulas pro-

vided by the porometer manufacturer. Leaf specific

hydraulic conductance (K,_,, mmol MPa m™ s™) was

E_ (shultz, 2003). The

calculated as K, =
Ymd pd

transpiration was measured on the same leaves used

for leaf water potential measurements.

The influence of rootstock on leaf area develop-
ment was evaluated by the leaf area index (LAI) us-
ing a plant canopy analyzer as suggested by LimaFilho
et a. (2006) for vertical shoot positioning trellis sys-
tem vineyards. Within vineyards, the values from LAI
measurements can be used to support canopy and ir-
rigation management decisions affecting grape quality
and yield (Ollat et al., 1998; Johnson & Pierce, 2004).
The basic technique combines a measurement of sky
brightness from a leveled sensor set up above canopy
with a second measurement taken beneath the canopy
(Welles & Norman, 1991). Due to the trellis system
used in this study, the reference was taken with the
sensor facing a white-painted panel to mimic sky dif-
fuse radiation since direct sky radiation may underes-
timate LAI. The panel was then placed just behind the
vine canopy for subsequent measurements and LAI
calculations made by the plant canopy analyzer. Data
collection was initiated early in the morning, about
09h00 a.m., to avoid radiation striking on the sensor.
Five plants per treatment were used for LAl determi-
nations. Results of physiological measurements shown
in this paper corresponded to the ripening period (No-
vember), in which both irrigation treatments were com-
pared. Measurementsof Y Y .Y __ . g, Eand LAl
were performed in two bl ocks where three plants (one
leaf per plant) in each block were sampled, totalizing
six replicates per treatment.

Statistical analyses

Data sets were subjected to analyses of variance
(ANOVA) with irrigation and rootstock as main fac-
tors. Tukey HSD tests were carried out to determine
differences between treatment means, using the
STATISTICA software (ver. 5.0, Statsoft, Inc. Tulsa,
OK, USA)

RESULTSAND DISCUSSION

For both scion / rootstock combinations under both
irrigation strategies, the most significant changes in q
were found for the 0.2, 0.4 and 0.6 m depths and,
consequently, lowest q values were found in these up-
per soil layers. The q decrease in the non irrigated trunk
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side initiated immediately after the PRD beginning (50
dap) and PRD alternations (73 and 98 dap), as well
asthe g increase in the irrigated trunk side. The same
behavior happened with DI, i.e., q decreased after ir-
rigation interruption (93 dap). Figure 1 shows the q
behavior for the PRD and DI treatments and for the
Syrah grafted on IAC 572, and is representative for
the q behavior observed in all treatments. The pres-
ence of a fragipan in this soil (Silva, 2005) makes its
drainage slower at greater depths. Pedological surveys
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Figure 1 - Soil water content in the soil cultivated with grapevine
Syrah grafted on rootstock |AC 572: (a) at 0.2, 0.4,
and 0.6 m depths, in partial rootzone drying (PRD)
treatment; (b) at the 0.8, 1.0, and 1.2 m depths, for the

PRD treatment; (c) at al soil depths for the deficit
irrigation (DI) treatment. (dap = days after pruning).

carried out in the S8o Francisco Valley have shown
an expressive occurrence of soils with subsurface
hardsetting that can restrict water distribution to the
deeper portions of soil profile (Silva, 2000).

The dlight reduction in soil water availability at 0.8,
1.0, and 1.2 m soil depths was reflected by the Y o
(Figure 2). Values among treatments ranged from -0.08
to -0.16 MPa during the evaluated period. Only for
Syrah the vines grafted onto 1103 Paulsen presented
significant differences (p < 0.05) between irrigation
treatments near to harvest, with Y, ,Of PRD being
higher than for DI vines (Figures 74 c d, g, h). Re-
garding rootstock effects, the greatest differences
were observed for the cultivar Moscato Canédlli, with
the IAC 572 rootstock showing higher Y o than 1103
Paulsen for both irrigation treatments (Figures 2 a, b,
g f).

Although the small range of Y o the leaf water sta-
tus measured by midday leaf water potential (Y ) was
affected by water treatments (Figure 3). For Syrah,
theY . of vines grafted onto 1103 Paulsen was lower
for PRD than DI vines at November 9 (Figure 3 ¢).
However, a the end of experimenta period, the value
of PRD was higher than DI. There was a significant
interaction between rootstock and irrigation for
Moscato Canelli. Only under PRD conditions there
were differences between rootstocks, with vines
grafted onto IAC 572 keeping the leaf water status
higher than that of 1103 Paulsen (Figures 3 g, f). The
Y, was lower for DI than for PRD only for grape-
vines grafted onto IAC 572 (Figures 3 g, h).

The Y __ also allowed a clear differentiation be-
tween the treatments. For Syrah, the grapevines
grafted onto IAC 572 showed high vaues of Y ___in
both irrigation treatments (Figures 4 a, b). However,
there was no difference between PRD and DI vines
grafted onto both rootstocks (Figures 4 c, d). For
Moscato Candlli, the greatest differences between root-
stock were observed under the PRD strategy, and IAC
572 had the highest values of Y ___(Figures 4 e, f).
The differences between irrigation strategies were only
observed for grapevines grafted onto IAC 572, for
which 'Y __of PRD vines was higher than of DI vines
(Figures 4 g, h).

Reduction in stomatal aperture due to the abscisic
acid synthesized in the drying roots may have contrib-
uted to avoid water loss and keep the leaf water sta-
tus of PRD vines (Stoll et a., 2000, Souza et a ., 2003).
Moreover, during the growing season (112 days for
Moscato Canelli and 120 days for Syrah), the total of
water applied to PRD was dlightly higher (2266 L per
plant) than to DI vines (2130 L per plant). This fact
may have contributed to keep the high leaf water sta-
tus of grapevines under PRD conditions.
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Figure 2 - Leaf water potential at pre-dawn (Yp o for rootstocks and irrigation treatments for Syrah (a, b, ¢, d) and Moscatel (e, f, g, h)
grapevines. Values of Yp ., are means + SE. Asterisks mean differences (p < 0.05). (PRD = partial rootzone drying; DI = deficit

irrigation).
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Figure 3 - Midday leaf water potencial (Y ) for rootstocks and irrigation treatments for Syrah (a, b, ¢, d) and Moscato Canelli (g, f, g,
h) grapevines. Vaues of leaf Y, are means + SE. Asterisks mean differences (p < 0.05). (PRD = partial rootzone drying; DI
= deficit irrigation).
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Figure 4 - Effects of rootstock and irrigation treatment on stem water potential (Y, ) of Syrah (a b, ¢, d) and Moscato Canelli (e, f, g,
h) grapevines. Values of stem water potential are means + SE. Asterisks mean differences (p < 0.05). (PRD = partial rootzone

drying; DI = deficit irrigation).

The effects of irrigation and rootstock were more
discriminatedby Y and Y  thanby Y . Itisoften
assumed that Y, AE ameasure of the avallablllty of wa-
ter in the soil profrle and has been used as a good in-
dicator of vine water status in severa studies (Santos
et al., 2003; Souza et al., 2003; Shultz, 2003; Souza
et a., 2005 a, b). However, some authors have dem-
onstrated that Y, 4is not in equilibrium with soil water
(Garnier & Berger 1987, cited by Williams & Trout,
2005) or may not be the best indicator of the inten-
sity of water stress as comparedto Y __ and Y
(Choné et al., 2001; Williams & Trout, 2005). The
Y .., has been considered to be a powerful tool to as-
sess vine water status since it is less affected by short
term fluctuations induced by stomatal behaviour and
environmental conditions, and may be an accurate in-
dicator for vine irrigation management (Greenspan et
al., 1998; Choné et al., 2001).

Although the measurements of Y __ and Y _ have
not been made at the same time, the treatments were
more differentiated by Y __ measured during the morn-
ingthan Y  measured at midday. Early morning Y ___
also allowed a better differentiation between water
stress treatments as compared to Y ___and Y mea-
sured at the midday, as shown by Intrigliolo & Castel
(2006). However, the Y, , vaues were higher than -
0,2 MPa in all treatments a range considered in the
literature as absence of water stress (Deloire et al.,

2004). This range was aso observed for full irrigated
vines as compared to PRD or DI vines (around -0.4
MPa) (Souza et a., 2003; Souza et a, 2005 a, b). On
the other hand, the slight decline observed in Yp 4 of
DI vines, where the water was withhold, was prob-
ably due to small changes of soil water content at the
0.8, 1.0, and 1.2 m depths (Figure 1). According to
Silva (2005) roots reached the 1.0 m depth 18 months
after planting, i.e., on March 2004. Probably, the soil
water uptake was enough to avoid large differences
in plant water status between irrigation treatments.
Furthermore, the response to irrigation seems to vary
with the grapevine variety and with the environmental
conditions of a particular year, indicates that differ-
ences between water treatments are more relevant un-
der drier conditions (Chaves et d., 2007).

In general terms, the grapevine water status was
more affected by rootstock than by irrigation treatment
for both cultivars. The better vine water status corre-
sponded to rootstock IAC 572 asrevedled by Y __and
Y - Under this condition, the grapevines grafted onto
IAC 572 had the highest values of stomatal conduc-
tance (g) and transpiration rate (E) under both irriga-
tion treatments (Figures5 a, b, e, f and 6 a, b, €, f).
At the end of the ripening period, after 18 days of soil
drying, a significant decrease in g, and E for PRD as
compared to DI vines, was shown for Syrah vines
onto 1103 Paulsen (Figures5 ¢, d, g, hand 6 ¢, d, g,
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Figure 5 - Effects of rootstock and irrigation treatment on seasona course of stomatal resistance (r)) and transpiration (E) measured in
Syrah grapevines at midday. Values are means + SE. Asterisks mean differences (p < 0.05). (PRD = partia rootzone drying;

DI = deficit irrigation.

h). On the other hand, the highest values of g were
shown for Syrah vines onto IAC 572 under PRD as
compared to DI conditions. Because it was observed
that next to the date of measurements both sides of
vines were till wet, it is suggested that these differ-
ences were due to the aternation of wet and dry sides
(November 7" (Figures 5 ¢, d, g, h). For Moscato
Candlli, there were only differences between rootstocks
(Figure 6). For Syrah, differences between rootstocks
were only observed under PRD conditions, where the
highest g_and E were found for grapevines grafted onto
IAC 572 (Figures 5 a, b, g, f). The different responses
to drying soil between rootstock and cultivars can be
due to their sensitivity to water stress and/or to the
ability of the root system to explore larger volumes of
soil increasing water uptake (Carbonneau, 1985).

The high values of E (higher than 8 mmol m?s
") observed for both cultivars (Figures 5 and 6) were
due to the high evaporative demand of this region
(monthly ETo of 137.2, 155.1, 176.6, and 154.3 mm
in August, September, October, and November 2005).
Usually, the values found in the literature range from
1 to 6 mmol m?s™ for grapevines growing under
Mediterranean climate conditions (Shultz, 2003).
However, the values E obtained in this study are near
to 6 to 13 mmol m?s?, and are in accordance with
those found by Lima Filho (2006) in the same region,
using an IRGA.

The greatest differences in leaf specific hydraulic
conductance (K_,) between rootstocks were found for
PRD vines of the cultivar Moscato Canelli (Figure 7).
K, Of the vines on IAC 572 was higher than those
of 1103 Paulsen (Figure 7 a, b, e, f). In most sam-
pling dates, there were no differences between irriga-
tion strategies on leaf specific hydraulic conductance
(Figures 7 ¢, d, g, h).

The vegetative vigor, indicated by scion leaf area
index (LAI), was aso more affected by the rootstock
than by irrigation treatment (Figure 8). For both culti-
vars, there was a significant increase in LAI of the
scion grafted onto IAC 572 as compared to the vines
grafted onto 1103 Paulsen, whereas the irrigation treat-
ments did not affect the vegetative vigor of both cul-
tivars. Although the mechanism for scion vigor con-
trol by rootstocks is poorly understood, the differences
observed in g_and K, between the rootstocks (Fig-
ures 5, 6, and 7) may help to explain the rootstock
effects on scion vigor. The g.and K, _, were higher for
both cultivars grafted onto IAC 572 than onto 1103
Paulsen. Furthermore, the 1103 Paulsen has been con-
sidered as a resistant rootstock to water stress show-
ing a better stomatal control under water deficit con-
ditions (Scienza et al., 1980; Carbonneau, 1985).

Although E, K and g, are not completely inde-
pendent variables, the decreased stomatal conductance
for 1103 Paulsen may be also attributed to the reduced
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Figure 6 - Effects of rootstock and irrigation treatment on seasonal course of stomatal resistance (r.) and transpiration (E) measured for
Moscato Canelli grapevines at midday. Values are means + SE. Asterisks mean differences (p < 0.05). (PRD = partial rootzone
drying; DI = deficit irrigation).
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Figure 7 - Effects of rootstock and irrigation treatment on leaf specific hydraulic conductance (K, ) of Syrah (a, b, ¢, d) and Moscato
Canelli grapevines (e, f, g, h). Vaues K, are means + SE. Asterisks mean differences (p < 0.05). (PRD = partial rootzone
drying; DI = deficit irrigation).
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Figure 8 - Effects of rootstock and irrigation treatments on leaf areaindex (LAI) of Syrah (a, b, ¢, d) and Moscato Canelli grapevines (e,
f, g, h). Values are means + SE. Asterisks mean differences (p < 0.05). (PRD = partial rootzone drying; DI = deficit irrigation).

K, observed for this rootstock (Figure 7). Stomata
have been found to respond to K, since changes in
K influence plant water status (Hubbard et al., 2001;
Shultz, 2003). On the other hand, the highest values
of K, and g were measured coinciding with better
vine water status asindicated by the Y ___and Y _ val-
ues (Figure 3 and 4). Therefore, there was an increase
of water transport to the shoots, ultimately increasing
stomatal conductance and shoot growth. Moreover, the
amount of functional xylem tissue in the graft and scion
can increase with rootstock vigor (Atkinson et al.,
2003). This effect could also explain the increase in
K ad vegetative vigour observed for both cultivars
grafted on IAC 572 rootstock.

The scion vigour and water status were stronger
affected by rootstock genotype than by irrigation
treatments. The rootstock IAC 572 induced more
vigour and a better water status of scion than 1103
Paulsen. Rootstocks with low vigour have more posi-
tive effects on berry development and ripening than
vigorous one (Jackson & Lombard, 1993; Dry et al.,
2001). However, before concluding that high leaf area
or production has negative impact on grape quality,
it is necessary to define the leaf area required to ma-
ture a given amount of fruit without affecting or de-
laying fruit maturation. Further analyses are being
conducted to evaluate the effect of rootstocks and
irrigation strategies on grape quality parameters. Un-

derstanding the complex interaction between scion
and grapevine rootstock, as well as vine water
relations and soil water management are essential
to optimise the yield and its quality, especially in
new wine regions like the So Francisco Valley in Bra-
zil.

Although having found a dlight decline in vine wa
ter status for both irrigation treatments, the results in-
dicate that for the region under study the vines under
PRD showed a better water status than under DI con-
ditions, probably due to high stomatal control regula-
tion shown by PRD vines. The effects of rootstocks
on water relations and scion vigour were more pro-
nounced than irrigation treatments. The scion grafted
onto rootstock IAC 572 showed high pre-dawn, leaf
and stem water potential and higher vigour than scion
grafted onto 1103 Paulsen.
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