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Wine grapes in the Coastal Region of South Africa are either not
irrigated, or receive limited irrigation during the growing season.
Since rain mainly falls during winter, high levels of water stress
develop in almost all non-irrigated vineyards, particularly during
berry ripening (Myburgh, 2005, and references therein). Water
deficits during ripening can influence grape composition in more
than one way. Plant water stress resulting from water deficits can
reduce sugar accumulation (Hardie & Considine, 1976). Water
stress can also decrease total titratable acidity, which can have a
negative effect on wine quality (Van Zyl, 1984a). Colouring of
Cabernet franc grapes was delayed by severe water stress (Hardie
& Considine, 1976), whereas water stress, as well as luxurious
water supply, resulted in poor colouring of Barlinka grapes
(Myburgh, 1996). Water relations in grapevines, particularly the
effects of water stress indicated by low leaf water potentials (ψ1),
are well documented and reviewed (Smart & Coombe, 1983;
Williams et al., 1994). However, such information does not give
rise to the practical irrigation strategies necessary to enable wine
quality to be optimised for varying combinations of climate, soil
type, and vineyard practice.

Generally, the amount of irrigation water applied to vineyards
in the Western Cape Coastal Region depends on water availabili-
ty, and in this regard the number of irrigations can vary from one
to six per season (Van Zyl & Van Huyssteen, 1983). At bud break,
most vineyard soils contain adequate water in the form of stored
winter rain to last until flowering (October). Hence, the first 
irrigation is normally applied after this stage, and is followed by
irrigations at pea size (November) and at véraison (January).
Although the number and timing of these irrigations were critical
with respect to Chenin blanc yield increases, such factors did not
have consistent effects on wine quality over seasons as compared
with dry land conditions in the Coastal Regions (Van Zyl &
Weber, 1977). In situations where enough water is available to
apply more than three irrigations, uncertainty may exist regarding
the necessity for, and optimum timing of, such additional irriga-
tions. Due to the warm, dry climatic conditions that normally pre-
vail during mid summer in the Coastal Region, it is likely that the
most benefit would be gained by applying the additional irriga-
tion during ripening. It was shown that drip irrigation applied at
fortnightly intervals during the six-week period before ripening,
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The effects of additional irrigation during berry r ipening on juice and wine quality in Sauvignon blanc and Chenin
blanc grapevines were investigated. In all treatments the grapevines were irrigated when berries reached pea size
in December. One treatment received no further irrigation until after harvest. All of the remaining treatments
received a second irrigation at véraison. Except for a single treatment, which was not irrigated during ripening,
these treatments received a third irrigation either 14, 21, 28 or 31 days after véraison. The six treatments were
applied in a field trial carried out in the Stellenbosch district of the Coastal winegrowing region of South Africa
over consecutive seasons, between 1990 and 1993. Irrigation during berry ripening decreased the 
N concentration in the juice of both cultivars, but increased the P and Ca concentrations in the juice,though only
in Sauvignon blanc. In neither cultivar were the juice K and Mg concentrations affected by irrigation during the
ripening period. The irrigation treatments did not affect sugar concentration in Sauvignon blanc grapes. In
contrast, sugar concentrations in Chenin blanc grapes that were irrigated 28 days after véraison were lower than
in grapes that were irrigated at pea size. Irrigation applied 21 days and 28 days after véraison resulted in higher
total titratable acidity in the juice of both culti vars. Irrigation applied 31 days after véraison, i.e. three days before
harvest, raised juice pH in Chenin blanc grapes relative to grapevines that received a single irrigation at pea size.
Although not consistent over seasons, irrigation applied during the later stages of ripening had negative effects on
fresh vegetative aroma (green pepper, herbaceous or green cut grass flavours) and fullness of Sauvignon blanc
wines. Similarly, irrigation during the middle stages of ripening reduced the fermentation character (guava flavour)
and fullness of Chenin blanc wines, though not in all seasons. Overall, irrigation during berry ripening tended to
reduce wine quality in both cultivars.
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improved wine quality of Cabernet Sauvignon in comparison to a
cutback in irrigation (Hepner et al., 1985). In contrast, water
deficits induced during ripening did not reduce wine quality of
Colombar compared to continued irrigation (Van Zyl,1984a).
Hence, depending on the specific conditions, it seems that irriga-
tion during ripening can either improve or have no effect on wine
quality. Furthermore, it could also be that different cultivars
respond differently to irrigation applied during ripening.
Unfortunately there is no scientifically based knowledge con-
cerning the effect of irrigation during ripening on wine quality, or
the exact amount of water stress required in grapevines to obtain
optimum wine quality under the specific climatic, soil and culti-
vation conditions in the Coastal Region of South Africa.

The aim of this study was to determine the effects of timing of
an additional irrigation during ripening on certain juice and wine
quality parameters in Sauvignon blanc and Chenin blanc
grapevines.

MATERIALS AND METHODS

Experiment layout

The field trial was carried out in adjacent seven-year-old
Sauvignon blanc/99Richter and nine-year-old Chenin
blanc/99Richter vineyards on the Nietvoorbij experiment farm in
Stellenbosch. Myburgh (2005) presented details of experimental
layout, viticultural practices, climatic conditions and soil proper-
ties. Grapevines of all treatments were irrigated when berries
reached pea size in December. One treatment (I00) received no
further irrigation until harvest, but all the remaining treatments
were irrigated at véraison. Except for treatment II0, which was
not irrigated during ripening, the treatments received a third irri-
gation at 14 days (II14), 21 days (II21), 28 days (II28) or 31
days (II31) days after véraison (Table 1). Grapevines in all of the
treatments were irrigated once during the post harvest period in
March. The six irrigation treatments were applied during the
1990/91, 1991/92 & 1992/93 seasons. For the purpose of this
study, ripening is defined as the period from véraison until har-
vest. On average, duration of the ripening period was 34 days,
which means that the third irrigation was applied at approximate-
ly 40%, 60%, 80% & 90% of ripening for II14, II21, II28 &
II31, respectively. The last irrigation of the II31 treatment was
normally applied three days before harvest.

TABLE 1

Irrigation treatments applied during 1990/91, 1991/92 & 1992/93
seasons to determine responses of cvs. Sauvignon blanc and
Chenin blancto irrigation during berry ripening at Nietvoorbij,
Stellenbosch. (“X” indicates irrigation).

Treatment

Stage(s) at which irrigation was applied

Days after véraisonPea size
berries

Véraison

14 21 28 31

I00 X

II0 X X

II14 X X X

II21 X X X

II28 X X X

II31 X X X

Must analyses

Berries for juice samples were collected in accordance with the
procedure described by Myburgh (2005). Berry samples were
crushed using a pestle and mortar in such a way that most of the
seeds remained intact. Juice samples were filtered through
cheesecloth. Total soluble solids (TSS), total titratable acidity
(TTA) and pH, as well as cation concentrations, were determined
on juice samples from all replications of each treatment using
standard Nietvoorbij methods. To determine total N,juice was
digested by means of selenium acid and concentrated sulphuric
acid. The total N contents of the digests were then determined
using an auto analyser. To determine P, K, Ca and Mg contents,
juice samples were digested by adding concentrated nitric acid to
the juice, allowing it to stand overnight and then adding hyper-
chloric acid. Following the nitric acid/hyperchloric acid diges-
tion, total P, K, and Ca values were determined using an induc-
tively coupled plasma atomic emission spectrometer (Liberty 200
ICP AES, Varian, Australia). Since NaF was added to the juice
samples to inhibit fermentation, the Na concentration was not
determined. Sauvignon blanc and Chenin blanc grapes are nor-
mally harvested at a TSS:TTA ratio of ca. 2.5. However, due to
logistical limitations at the winery, it was not always possible to
harvest the grapes at this ratio.

Wine quality

Wines were prepared from three replications of all treatments of
both Sauvignon blanc and Chenin blanc. Forty kg of grapes were
harvested per plot. The grapes were crushed and the free run juice
was collected. Total SO2 was adjusted to 70 mg/L. Overnight set-
tling was allowed at 14°C after adding 1.5 mg/L PECTINEX
(100x dil.). Clear juice was drawn off into 20-L stainless steel
canisters and 80 g/hL di-ammonium phosphate added. Juice was
inoculated with re-hydrated Saccharomyces cerevisiae(Vin 7) at
40 g/hL. Fermentation took place at 14°C. Wines were fermented
to dryness, at which point SO2 was adjusted to 40 mg/L, and 50
g/hL of bentonite was added. Wines were cold stabilised at 0°C
for at least one week, then racked and filtered through filter
sheets. Free SO2 was adjusted to 30 mg/L at bottling. Wines were
stored in 750-mL bottles at 13°C until August, when they were
sensorially evaluated by a tasting panel consisting of at least 12
members. A nine-point score card system (Tromp & Conradie,
1979) was used to evaluate aroma, fullness and overall wine qual-
ity. In the case of Sauvignon blanc, the intensity of the fresh veg-
etative aroma (green pepper, herbaceous or green cut grass
flavours) was evaluated, whereas in Chenin blanc the fermenta-
tion bouquet (guava flavour) was determined. 

Statistical analysis

The data were subjected to an analysis of variance. Student‘s t
least significant difference (LSD) values were calculated to facil-
itate comparison between treatment means. Means which differed
at p ≤ 0.05 were considered to be significantly different. 

RESULTS AND DISCUSSION

N, P, K, Ca and Mg concentrations in the juice

Irrigations applied at véraison or during ripening did not affect
the N content of the juice of Sauvignon blanc grapes compared
with juice from grapevines that received a single irrigation at pea
size (I00) (Table 2). However, an additional irrigation applied 14
days after véraison reduced juice N compared with irrigation
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applied just before harvest. Although irrigation during ripening
produced larger berries compared with a single irrigation at pea
size (Myburgh, 2005), smaller berry size could not be related to
higher juice N concentrations. This ruled out the possibility that
dilution of the juice occurred when grapevines were irrigated dur-
ing ripening. In contrast, lower N concentrations in Chenin blanc
grapes coincided with larger berries (Myburgh, 2005) when irri-
gation was applied 14 days, 21 days and 28 days after véraison,
respectively, compared with a single irrigation at pea size. This
suggested that irrigation during ripening caused juice dilution in
Chenin blanc grapes. When Colombar grapevines were irrigated
at 75% plant available water (PAW) depletion during ripening,
cane mass was lower and juice N higher compared with irrigation
at 30% depletion (Van Zyl, 1984a). However, in spite of consis-
tently lower cane mass, juice N concentrations were not consis-
tently higher over seasons. Since wetter soil conditions during
ripening did not increase cane mass (Myburgh, 2005),lower juice
N levels could not have been caused by increased growth vigour.
It was also shown that, although deficit irrigation throughout the
growing season reduced cane mass by ca. 50%, juice N concen-
tration in Bukkettraube grapes did not increase compared with
grapevines that received adequate irrigation (Conradie &
Myburgh, 2000). 

Water deficits during ripening may cause amino acid accumu-
lation in the juice of water stressed grapevines (Williams &
Matthews, 1990). Water stress significantly increased proline in
juice of grapevines compared with juice from continually irrigat-
ed grapevines (Matthews & Anderson, 1988). Hence, where
grapevines of the I00 and II0 treatments were subjected to high
levels of available water depletion during ripening (Myburgh,
2005), water stress could have increased proline, which is one of
the predominating amino acids in Sauvignon blanc and Chenin
blanc grapes (Kliewer, 1970). This could also explain the high
juice N content in Sauvignon blanc grapes of the II31 treatment,
where grapevines were subjected to the same levels of water
stress as the II0 treatment for most of the duration of ripening
(Myburgh, 2005). Although there is some uncertainty about the
exact reason for the lower juice N content of grapevines that
received additional irrigation during ripening, N concentrations in
the juice of the grapes exposed to these treatments were substan-

tially higher than levels of 120-140 mg/L which are required to
avoid stuck fermentation (Agenbach, 1977; Spayd et al., 1995). It
should be noted that this does not rule out the possibility that
lower juice N levels caused by irrigation during ripening may
reduce the rate of fermentation (Conradie & Louw, 2000).
However, under the conditions of this study, no vinification prob-
lems were encountered during any of the three seasons. 

Juice P concentration in Sauvignon blanc grapes was higher
when a third irrigation was applied 14 days after véraison com-
pared with grapes of the two driest treatments (I00 and II0)
(Table 2). This suggested that P uptake and/or subsequent translo-
cation to the berries might have been limited by dry soil condi-
tions. Irrigation applied at véraison, or in combination with an
additional irrigation during ripening, did not affect the P content
in Chenin blanc grapes. Irrigation applied at véraison or during
ripening did not affect juice K content of both cultivars in com-
parison to grapevines that were only irrigated at pea size (Table
2). Likewise, juice K content in Sauvignon blanc grapes did not
respond to different irrigation levels during ripening (Naor et al.,
1993). In contrast, Matthews & Anderson (1988) reported more
rapid K accumulation in juice of continually irrigated Cabernet
franc grapevines compared with ones that were subjected to water
deficits during ripening.

Compared with grapevines that were only irrigated at pea size
(I00), juice Ca concentration of Sauvignon blanc was higher when
a second irrigation was applied at véraison followed by a third one
21 days later (Table 2). Since the functioning of xylem vessels,
which is the only pathway for Ca to flow into berries, normally
degenerates after véraison (Lang and Düring, 1991), Ca content in
berries generally remains constant during ripening compared with
other minerals (Schrader et al., 1976; Maxa et al., 1995; Esteban
et al., 1999). However, the Ca content of berries can be reduced
during ripening by xylem back flow from berries to other parts of
the grapevine (Lang and Thorpe, 1989). Hence, results from the
present study suggest that water stress probably reduced the Ca
content in juice of the drier treatments during ripening, rather than
Ca accumulation due to wetter soil conditions. In contrast, it was
shown that by increasing berry transpiration artificially, Ca accu-
mulation in berries was increased during ripening, but that K and
Mg accumulation was almost unaffected (Düring and Oggionni,

Cultivar

Sauvignon blanc Chenin blanc

N P K Ca Mg N P K Ca Mg
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg /L) (mg/L)

I00 408 abb 84 b 1366 a 29 b 70 a 466 a 98 a 1575 a 41 a 75 a

II0 413 ab 90 b 1383 a 31 ab 71 a 417 ab 99 a 1606 a 44 a 74 a

II14 338 b 105 a 1494 a 34 ab 77 a 322 b 110 a 1656 a 40 a 77 a

II21 353 ab 92 ab 1439 a 38 a 73 a 340 b 101 a 1532 a 40 a 80 a

II28 399 ab 95 ab 1399 a 35 ab 73 a 347 b 95 a 1505 a 41 a 71 a

II31 445 a 92 ab 1398 a 33 ab 72 a 371 ab 99 a 1644 a 40 a 76 a

Treatment
numbera

TABLE 2

Effect of irrigation during berry ripening on nitrogen, phosphorus and cation concentration in juice of cvs. Sauvignon blanc and Chenin
blanc measured over three seasons at Nietvoorbij, Stellenbosch.

a Refer to Table 1 for explanation of treatments.
b Values designated by the same letter within each column do not differ significantly (p ≤ 0.05).



S. Afr. J. Enol. Vitic., Vol. 27, No. 1, 2006

Juice and Wine Quality Responses of Sauvignon blanc and Chenin blanc4

1986). Furthermore, it was found under field conditions that
xylem flow, although small and sometimes negative, can occur
during ripening (Greenspan et al., 1996). This suggests that wetter
soil conditions could have induced higher berry transpiration rates
leading to increased Ca accumulation in comparison to berries that
were subjected to water stress. The various irrigation treatments
did not affect juice Mg concentration of the two cultivars.
Similarly, juice Mg concentration of non-irrigated Tempranillo
grapevines did not differ compared with ones that were drip-irri-
gated daily (Esteban et al., 1999).

TSS, TTA & pH

Although the mean yield of Sauvignon blanc was approximately
13 t/ha during the 1992/93 season compared with 9 t/ha in the
first two seasons (Myburgh, 2005), the higher yield did not
restrict the rate of berry ripening. Naor et al. (1993) reported a
similar yield variation between seasons for Sauvignon blanc, but
concluded that sugar accumulation was lower during seasons
when yields were in the order of 30 t/ha, compared with seasons
when yields were less that 20 t/ha. Irrigation at véraison, as well
as an additional irrigation applied at any stage during ripening,
did not affect sugar accumulation in Sauvignon blanc grapes
compared with those that were irrigated only at pea size berries
(Table 3). As a consequence, grapes from all treatments could be
harvested on the same day during the three seasons. Irrigation
continued at 30% plant available water depletion during ripening
also did not affect sugar accumulation in Colombar (Van Zyl,
1984b) and Sultanina (Myburgh, 2003) compared with
grapevines that were subjected to water deficits. In contrast, low
levels of drip irrigation during ripening, i.e. 1 mm/day, resulted in
lower sugar content in Sauvignon blanc grapes bearing a crop
load in excess of 17 t/ha, compared with an irrigation applied at
a rate of 3.5 mm/day (Naor et al., 1993). Irrigation applied to
Chenin blanc 28 days after véraison, i.e. one week before harvest,
reduced TSS in comparison to juice of the II0, II14 and II21
treatments. This effect was probably due to dilution caused by the
entry into the berries of disproportionately more water than sugar. 

Irrigation applied at véraison in combination with an addition-
al irrigation, either applied 21 days or 28 days after véraison,
caused higher TTA in Sauvignon blanc and Chenin blanc grapes
compared with the juice of grapevines that were only irrigated at

pea size (Table 3). This observation agrees with earlier findings
that dry soil conditions lead to increased TTA breakdown com-
pared with higher levels of soil water availability (Van Zyl,
1984b; Myburgh, 1996). A possible dilution effect, in combina-
tion with water deficits during ripening, probably caused lower
TTA in grapes that were irrigated three days before harvest (II31)
compared with the II21 andII28 treatments. In instances where
Sauvignon blanc grapevines were irrigated daily, a low irrigation
level during ripening only reduced TTA in one out of the four sea-
sons (Naor et al., 1993). Additional irrigations applied at véraison
and during ripening did not affect the TSS to TTA ratio of either
cultivar, compared with a single irrigation at pea size, during any
of the seasons (Table 3). Irrigation applied at véraison and an
additional irrigation during ripening did not affect the juice pH of
Sauvignon blanc compared with a single irrigation applied at pea
size (Table 3). The juice pH of Colombar grapevines that were
subjected to water deficits during ripening also did not differ from
those that were irrigated up to harvest (Van Zyl, 1984b).
Similarly, the juice pH of drip-irrigated Sauvignon blanc was also
relatively insensitive to different irrigation levels during ripening
(Naoret al., 1993). In contrast, the juice pH of Chenin blanc that
received irrigation three days before harvest was higher compared
with those that were irrigated once at pea size.

Wine quality

In general, the intensity of the fresh vegetative aroma (green pep-
per, herbaceous or green cut grass flavours) in Sauvignon blanc
wines did not differ between seasons (Table 4). This result was to
be expected since ambient air temperature of the ripening period,
which can affect the aroma intensity and flavour composition of
Sauvignon wines (Marais et al., 1999; Bonnardot et al., 2000),
did not differ between seasons (Myburgh, 2005). Mean air tem-
peratures during the ripening period were also comparable to the
long term mean of 27.9°C. Higher crop loads during the 1992/93
season (Myburgh, 2005) did not affect the mean fresh vegetative
aroma intensity compared with the first two seasons. Additional
irrigation at véraison and during ripening did not affect the inten-
sity of the fresh vegetative aroma compared with a single irriga-
tion at pea size during the first two seasons (Table 4). In the
1992/93 season, however, irrigation applied three days before
harvest (II31) resulted in a less prominent fresh vegetative aroma

Cultivar

Sauvignon blanc Chenin blanc

TSS TTA TSS : TTA pH TSS TTA TSS : TTA pH
(°B) (g/L) (°B) (g/L)

I00 22.6 ab 8.4 b 2.7 a 3.25 a 22.2 ab 7.6 b 2.9 a 3.25 b
II0 23.1 a 8.7 ab 2.7 a 3.28 a 22.8 a 7.7 ab 3.0 a 3.32 ab
II14 23.2 a 8.7 ab 2.7 a 3.29 a 22.9 a 7.9 ab 2.9 a 3.36 ab
II21 23.2 a 9.1 a 2.6 a 3.26 a 22.9 a 8.2 a 2.8 a 3.36 ab
II28 22.7 a 9.1 a 2.5 a 3.27 a 21.7 b 8.1 a 2.7 a 3.36 ab
II31 23.3 a 8.3 b 2.8 a 3.30 a 22.1 ab 7.5 b 2.9 a 3.37 a

Treatment
numbera

TABLE 3

Effect of irrigation during berry ripening on total soluble solids (TSS), total titratable acids (TTA) and pH in juice of cvs. Sauvignon
blanc and Chenin blanc measured over three seasons at Nietvoorbij, Stellenbosch.

a Refer to Table 1 for explanation of treatments.
b Values designated by the same letter within each column do not differ significantly (p ≤ 0.05).
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compared with grapevines that received a single irrigation at pea
size (I00). This showed that a decrease in ψ1 from ca. -1 MPa to
-1.3 MPa (Myburgh, 2005) could increase the fresh vegetative
aroma intensity of Sauvignon blanc wine. The possibility that the
higher yields during this particular season contributed to the
effect of irrigation should not be ruled out. Although lower water
stress could have negative effects on this particular aroma, the
effect of water deficits might not be as pronounced or consistent
as the effect of ambient temperature due to differences between
localities (Marais et al., 1999) or seasons (Bonnardot et al.,
2000). As in the case of Sauvignon blanc, the fermentation bou-
quet (guava flavour) of Chenin blanc did not differ between sea-
sons (Table 4). The response of the fermentation bouquet also
appeared to be relatively insensitive to irrigation applied during
berry ripening and to be inconsistent over seasons. The intensity
of the Chenin blanc fermentation bouquet was only lower in wine
made from grapes that received a third irrigation 14 days after
véraison compared with the II28 andII31 treatments during the
1990/91 season (Table 4).

In general, fullness of the Sauvignon blanc wines did not differ
between seasons (Table 5). During the 1990/91 season, a second
irrigation applied at pea size (II0) resulted in less fuller
Sauvignon blanc wine compared with wine made from grapes

that received only one irrigation at pea size (I00) (Table 5). Since
wine fullness of one of the replications of the I00 treatment was
exceptionally high, an error during vinification could have caused
the high mean value. In general, irrigation applied three days
before harvest (II31) increased the fullness of the Sauvignon
blanc wines compared with those that received only two irriga-
tions. However, according to comments by the tasting panel
members, this fullness was not typical for Sauvignon blanc wine,
and caused a rather negative than positive impression of the
wines. Fullness of the Chenin blanc wines also did not differ
between seasons (Table 5). As in the case of Sauvignon blanc,
irrigation of Chenin blanc close to harvest resulted in fuller wines
compared with the II0 andII21 treatments, but this did not seem
to cause any negative impressions. 

As was the case for wine character and fullness, overall wine
quality did not differ between seasons in general (Table 6). Although
ψ1 in Sauvignon blanc grapevines that received only one irrigation
at pea size was lower than -1.2 MPa at harvest (Myburgh, 2005),
overall wine quality was not affected compared with treatments
whereψ1 was higher. Furthermore, timing of an additional irrigation
during ripening did not affect overall wine quality compared with a
single irrigation at pea size during any of the three seasons. Since
wine quality tended to be reduced by irrigation during ripening, par-

Cultivar character b

Sauvignon blanc Chenin blanc

1990/91 1991/92 1992/93 Mean 1990/91 1991/92 1992/93 Mean

I00 6.2 ac 5.3 a 6.4 a 6.0 a 5.2 ab 4.6 a 5.2 a 5.0 a
II0 3.9 a 5.5 a 4.9 ab 4.8 a 5.1 ab 5.1 a 5.1 a 5.1 a
II14 4.9 a 5.0 a 5.5 ab 5.1 a 3.8 b 4.8 a 5.1 a 4.6 a
II21 5.0 a 4.8 a 4.6 ab 4.8 a 4.4 ab 5.0 a 5.1 a 4.8 a
II28 5.7 a 5.1 a 4.7 ab 5.2 a 5.3 a 5.6 a 5.3 a 5.4 a
II31 4.4 a 4.2 a 3.6 b 4.1 a 6.1 a 5.3 a 4.6 a 5.3 a

Treatment
numbera

TABLE 4

Effect of irrigation during berry ripening on wine cultivar character of cvs. Sauvignon blanc and Chenin blanc measured over three sea-
sons at Nietvoorbij, Stellenbosch.

a Refer to Table 1 for explanation of treatments.
b Green pepper, herbaceous or green cut grass for Sauvignon blanc and fermentation bouquet (guava flavour) for Chenin blanc.
c Values designated by the same letter within each column do not differ significantly (p ≤ 0.05).

Wine fullness

Sauvignon blanc Chenin blanc

1990/91 1991/92 1992/93 Mean 1990/91 1991/92 1992/93 Mean

I00 6.3 ab 4.6 a 4.3 a 5.1 ab 4.9 a 5.1 a 4.6 a 4.9 ab
II0 3.8 b 5.0 a 4.7 a 4.5 b 4.6 a 4.9 a 4.6 a 4.7 b
II14 4.9 ab 4.5 a 5.1 a 4.8 ab 5.3 a 5.4 a 5.0 a 5.2 ab
II21 4.1 ab 5.1 a 4.9 a 4.7 ab 4.4 a 4.9 a 4.9 a 4.7 b
II28 5.5 ab 5.3 a 5.5 a 5.4 ab 4.7 a 4.8 a 5.4 a 5.0 ab
II31 5.6 ab 5.1 a 6.0 a 5.5 a 6.2 a 5.6 a 5.2 a 5.7 a

Treatment
numbera

TABLE 5

Effect of irrigation during berry ripening on wine fullness of cvs. Sauvignon blanc and Chenin blanc measured over three seasons at
Nietvoorbij, Stellenbosch.

a Refer to Table 1 for explanation of treatments.
b Values designated by the same letter within each column do not differ significantly (p ≤ 0.05).
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ticularly when applied close to harvest, it could be that a combina-
tion of the negative effects on fresh vegetative aroma and atypical
fullness of the wines caused this trend. Likewise, irrigation applied
14 days and 21 days after véraison only tended to reduce overall
wine quality of Chenin blanc (Table 6). The insensitivity of overall
wine quality to irrigation applied during ripening agreed with results
reported for Colombar (Van Zyl, 1984a). However, it does not rule
out the possibility that the wine quality of other cultivars, e.g.
Cabernet Sauvignon (Hepner et al., 1985), might respond more
readily to different irrigation strategies during ripening. 

Timing of irrigation before harvest

Considering the levels of PAW depletion that grapevines were
subjected to (Myburgh, 2005), and the risk of negative effects on
wine quality parameters caused by irrigation during ripening, as
discussed above, the last irrigation before harvest should be
scheduled in such a way that 90% of the PAW would be depleted
when the grapes are ripe. In the case of vineyards on sandy soils,
or where roots are shallower than 0.6 m, as well as where drip
irrigation limits root distribution, grapevines will be less buffered
against water stress during heat waves compared with those
having well developed, deep root systems on loamy or clay soils
(Myburgh et al., 1996). Hence, it is suggested that only 80%
available water depletion should be allowed when available water
in the root zone is limited. The time required for sufficient water
depletion between the last irrigation and harvest can be estimated
by the following equation:

t = (PAW x d) x (DL ÷ 100) ÷ (kpan x Epan) (Eq. 1)

where: t is the period before harvest (days), PAW is the plant
available water (mm/m), d is the root depth (m), DL is the soil
water depletion level (%), kpan is the crop coefficient and Epan is
the long-term mean American Class-A pan evaporation (mm/day)
for the specific locality. For vineyards with well developed root
systems on heavier soils, where additional irrigation during ripen-
ing would be unlikely, kpan should be 0.3 according to data pre-
sented by Van Zyl & Weber (1981) and Myburgh (2005). In cases
where limited available water would require an additional irriga-
tion during ripening, which would increase evapotranspiration
(Myburgh, 2005), kpan should be 0.5 for frequently irrigated vine-
yards, as proposed by Van Zyl & Fourie (1988). 

The use of Equation 1 is demonstrated by the following exam-
ples: Where a vineyard in loamy soil has a root depth of 0.9 m at

a locality where the long term mean Epan is 9.5 mm/day, and the
plant available water is 120 mm/m, the last irrigation should be
applied 34 days before harvest to allow 90% PAW depletion when
the grapes are picked. In practice, the length of this period implies
that irrigation would not be necessary during ripening. For a vine-
yard under the same conditions, but where poor soil conditions
restricts the root depth to 0.6 m, the last irrigation should be
applied 12 days before harvest to allow 80% PAW depletion. For
practical purposes this means that irrigation would be necessary
during berry ripening. In Burgundy it was found that air temper-
atures above the normal advanced ripening of Pinot noir by about
ten days and that lower temperatures had the opposite effect
(Bonnardot, 1997). Coombe (1992) also showed that variation in
climatic conditions between seasons affect the onset of véraison,
as well as the rate of ripening and the time that full ripeness is
attained. Since the duration of berry ripening can vary between
seasons, the timing of the last irrigation before ripening will
depend on the climatic conditions during a specific season.
Furthermore, it would be almost impossible to predict the climat-
ic conditions for the entire ripening period. Consequently, the
estimated timing of the last irrigation before harvest should mere-
ly be considered as a guideline to determine if irrigation during
ripening would be necessary. 

CONCLUSIONS

Under the conditions of this field trial, irrigation during berry
ripening did not have a consistent effect on juice composition or
wine quality of either Sauvignon blanc or Chenin blanc. Results
showed that irrigation applied during the later stages of ripening
could have negative effects on wine aroma or fullness, which
might increase the risk of reduced overall wine quality.
Furthermore, it was shown that water stress in grapevines, i.e. ψ1

values of ca. -1.5 MPa, was not detrimental to wine quality.
However, this might not be the case in vineyards on soils where
plant available water is limited due to sandy soil texture or where
root systems are either restricted by soil physical limitations or
partial soil wetting under drip irrigation. Further research is need-
ed to address these aspects.
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