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The effects of additional irrigation during berry ripening on juice and wine quality in Sauvignon blan and Chenin

blanc grapevines were investigated. In all treatmds the grapevines were irrigated when berries readd pea size
in December. One treatment received no further irrgation until after harvest. All of the remaining treatments
received a second irrigation at véraison. Except faa single treatment, which was not irrigated duringripening,

these treatments received a third irrigation either14, 21, 28 or 31 days after véraison. The six treagnts were
applied in a field trial carried out in the Stellerbosch district of the Coastal winegrowing region oSouth Africa

over consecutive seasons, between 1990 and 1993.igation during berry ripening decreased the
N concentration in the juice of both cultivars, butincreased the P and Ca concentrations in the juicéhough only

in Sauvignon blanc. In neither cultivar were the juce K and Mg concentrations affected by irrigationduring the

ripening period. The irrigation treatments did not affect sugar concentration in Sauvignon blanc grape In

contrast, sugar concentrations in Chenin blanc grapethat were irrigated 28 days after véraison wereolwer than

in grapes that were irrigated at pea size. Irrigatim applied 21 days and 28 days after véraison resati in higher

total titratable acidity in the juice of both cultivars. Irrigation applied 31 days after véraison, i.ethree days before
harvest, raised juice pH in Chenin blanc grapes reldve to grapevines that received a single irrigatio at pea size.
Although not consistent over seasons, irrigation agjed during the later stages of ripening had negatee effects on
fresh vegetative aroma (green pepper, herbaceous green cut grass flavours) and fullness of Sauvignoblanc

wines. Similarly, irrigation during the middle stages of ripening reduced the fermentation character (gava flavour)

and fullness of Chenin blanc wines, though not in hseasons. Overall, irrigation during berry ripening tended to
reduce wine quality in both cultivars.

Wine grapes in the Coastal Region of South Afrieaeither not
irrigated, or receive limited irrigation during tigeowing season.
Since rain mainly falls during winter, high levelwater stress
develop in almost all non-irrigated vineyards, gadarly during
berry ripening (Myburgh, 2005, and references th@raivater
deficits during ripening can influence grape conifg@s in more
than one way. Plant water stress resulting fronemagficits can
reduce sugar accumulation (Hardie & Considine, 19V@ter
stress can also decrease total titratable acidiiglwcan have a
negative effect on wine quality (Van Zyl, 1984a).l@oing of
Cabernet franc grapes was delayed by severe wetes §Hardie
& Considine, 1976), whereas water stress, as welumsrious
water supply, resulted in poor colouring of Barlingaapes
(Myburgh, 1996). Water relations in grapevines, paitrly the
effects of water stress indicated by low leaf watgtentials {,),
are well documented and reviewed (Smart & Coomb8&319

Williams et al, 1994). However, such information does not give

rise to the practical irrigation strategies necegstaenable wine
quality to be optimised for varying combinationsatimate, soil
type, and vineyard practice.
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*The Fruit, Vine and Wine Research Institute of Alggicultural Research Council.

Generally, the amount of irrigation water appliedvioeyards
in the Western Cape Coastal Region depends on aedéabili-
ty, and in this regard the number of irrigations gary from one
to six per season (Van Zyl & Van Huyssteen, 1988pud break,
most vineyard soils contain adequate water in ¢hen fof stored
winter rain to last until flowering (October). Hencthe first
irrigation is normally applied after this stage, asdollowed by
irrigations at pea size (November) and at vérai§tanuary).
Although the number and timing of these irrigatiorese critical
with respect to Chenin blanc yield increases, sactofs did not

have consistent effects on wine quality over seasons as compare

with dry land conditions in the Coastal Regions (\ayl &

Weber, 1977). In situations where enough water &lale to
apply more than three irrigations, uncertainty megtaegarding
the necessity for, and optimum timing of, such addai irriga-
tions. Due to the warm, dry climatic conditions thatmally pre-
vail during mid summer in the Coastal Region, Itksly that the
most benefit would be gained by applying the addéi irriga-
tion during ripening. It was shown that drip irrige applied at
fortnightly intervals during the six-week periodft¥e ripening,
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improved wine quality of Cabernet Sauvignon in cangon to a
cutback in irrigation (Hepneet al, 1985). In contrast, water
deficits induced during ripening did not reduce aviquality of
Colombar compared to continued irrigation (Van Zi984a).
Hence, depending on the specific conditions, it setaisirriga-
tion during ripening can either improve or haveeffect on wine
quality. Furthermore, it could also be that diffdremultivars
respond differently to irrigation applied duringpeining.
Unfortunately there is no scientifically based kiesge con-
cerning the effect of irrigation during ripening wime quality, or
the exact amount of water stress required in giaps\o obtain
optimum wine quality under the specific climaticjlsnd culti-
vation conditions in the Coastal Region of Southds.

The aim of this study was to determine the effe€téming of
an additional irrigation during ripening on cert@iice and wine
quality parameters in Sauvignon blanc and Cheniandl
grapevines.

MATERIALS AND METHODS
Experiment layout

The field trial was carried out in adjacent seveayold
Sauvignon blanc/99Richter and
blanc/99Richter vineyards on the Nietvoorbij expemt farm in
Stellenbosch. Myburgh (2005) presented detailsxpeemental
layout, viticultural practices, climatic conditionadasoil proper-
ties. Grapevines of all treatments were irrigateienv berries
reached pea size in December. One treatm80) ¢(eceived no
further irrigation until harvest, but all the remiaig treatments
were irrigated at véraison. Except for treatmi@t which was
not irrigated during ripening, the treatments reedia third irri-
gation at 14 daysll(4), 21 days 21), 28 days (28) or 31
days (131) days after véraison (Table 1). Grapevines infahe
treatments were irrigated once during the postdsirperiod in
March. The six irrigation treatments were appliading the

Must analyses

Berries for juice samples were collected in accocdawith the
procedure described by Myburgh (2005). Berry samplere
crushed using a pestle and mortar in such a waymbat of the
seeds remained intact. Juice samples were filtehedugh
cheesecloth. Total soluble solids (TSS), total thtoée acidity
(TTA) and pH, as well as cation concentrations, were determined
on juice samples from all replications of each ttremt using
standard Nietvoorbij methods. To determine totaljie was
digested by means of selenium acid and concentsathxhuric
acid. The total N contents of the digests were ttietermined
using an auto analyser. To determine P, K, Ca ancdigents,
juice samples were digested by adding concentratad acid to
the juice, allowing it to stand overnight and thefdiag hyper-
chloric acid. Following the nitric acid/hyperchloracid diges-
tion, total P, K, and Ca values were determined uaimgnduc-
tively coupled plasma atomic emission spectromitiberty 200
ICP AES, Varian, Australia). Since NaF was addedht juice
samples to inhibit fermentation, the Na concentraticas not
determined. Sauvignon blanc and Chenin blanc grapesior-
mally harvested at a TSS:TTA ratio of ca. 2.5. Hasvedue to

nine-year-old  Chenin qgiical limitations at the winery, it was not a@ys possible to

harvest the grapes at this ratio.

Wine quality

Wines were prepared from three replications ofratitments of
both Sauvignon blanc and Chenin blanc. Forty kgrapes were
harvested per plot. The grapes were crushed arfcetheun juice
was collected. Total SQvas adjusted to 70 mg/L. Overnight set-
tling was allowed at 14°C after adding 1.5 mg/L ABEIEX
(100x dil.). Clear juice was drawn off into 20-Lastless steel
canisters and 80 g/hL di-ammonium phosphate adhiece was
inoculated with re-hydrate8accharomyces cerevisi@éin 7) at
40 g/hL. Fermentation took place at 14°C. Winesawermented

1990/91, 1991/92 & 1992/93 seasons. For the purpose of thié0 dryness, at which point $@vas adjusted to 40 mg/L, and 50

study, ripening is defined as the period from vénaiantil har-
vest. On average, duration of the ripening period ®4 days,
which means that the third irrigation was appliedgproximate-
ly 40%, 60%, 80% & 90% of ripening fdi14, 1121, 1128 &
1131, respectively. The last irrigation of tHE81 treatment was
normally applied three days before harvest.

TABLE 1

Irrigation treatments applied during 1990/91, 1921891992/93
seasons to determine responsesws. Sauvignon blanc and
Chenin blanco irrigation during berry ripening at Nietvoorbij,
Stellenbosch. (*X” indicates irrigation).

Stage(s) at which irrigation was applied

Treatment E‘fjfé;e Véraison Days after véraison
14 21 28 31
100 X
110 X X
1114 X X X
1121 X X X
1128 X X X
1131 X X X

g/hL of bentonite was added. Wines were cold staallat 0°C
for at least one week, then racked and filtered uthofilter
sheets. Free S@vas adjusted to 30 mg/L at bottling. Wines were
stored in 750-mL bottles at 13°C until August, whbay were
sensorially evaluated by a tasting panel consistingt least 12
members. A nine-point score card system (Tromp &r&die,
1979) was used to evaluate aroma, fullness andlowena qual-
ity. In the case of Sauvignon blanc, the intensftthe fresh veg-
etative aroma (green pepper, herbaceous or greergress
flavours) was evaluated, whereas in Chenin blanddhaenta-
tion bouquet (guava flavour) was determined.

Statistical analysis

The data were subjected to an analysis of variaGtedent's t
least significant difference (LSD) values were oidted to facil-
itate comparison between treatment means. Mearchwliffered
atp < 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 ripenifig not affect
the N content of the juice of Sauvignon blanc gsapempared
with juice from grapevines that received a singlgation at pea
size (00) (Table 2). However, an additional irrigation applil4
days after véraison reduced juice N compared witlgation
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applied just before harvest. Although irrigationridg ripening
produced larger berries compared with a singlgation at pea
size (Myburgh, 2005), smaller berry size could notrdlated to
higher juice N concentrations. This ruled out tlosgibility that
dilution of the juice occurred when grapevines weigated dur-
ing ripening. In contrast, lower N concentration<inenin blanc
grapes coincided with larger berries (Myburgh, 2005gn irri-
gation was applied 14 days, 21 days and 28 days\g&taison,
respectively, compared with a single irrigation atsize. This
suggested that irrigation during ripening causéckjdilution in
Chenin blanc grapes. When Colombar grapevines inggated
at 75% plant available water (PAW) depletion durigening,
cane mass was lower and juice N higher comparddimigation
at 30% depletion (Van Zyl, 1984a). However, in spifeonsis-
tently lower cane mass, juice N concentrations weteconsis-
tently higher over seasons. Since wetter soil ¢ during
ripening did not increase cane mass (Myburgh, 200&gr juice
N levels could not have been caused by increasemitigvigour.
It was also shown that, although deficit irrigatithmoughout the
growing season reduced cane mass by ca. 50%, juz@nben-
tration in Bukkettraube grapes did not increase pamed with
grapevines that received adequate irrigation (Cdiera&
Myburgh, 2000).

Water deficits during ripening may cause amino atdumu-
lation in the juice of water stressed grapevineslligis &
Matthews, 1990). Water stress significantly increlagmline in
juice of grapevines compared with juice from coudilty irrigat-

ed grapevines (Matthews & Anderson, 1988). Hence,revhe
grapevines of thé00 and |I0treatments were subjected to high

levels of available water depletion during ripenifidyburgh,
2005), water stress could have increased prolinetwisione of
the predominating amino acids in Sauvignon blart @henin
blanc grapes (Kliewer, 1970). This could also expldie high
juice N content in Sauvignon blanc grapes ofltB4 treatment,
where grapevines were subjected to the same lefelgater

stress as th#0 treatment for most of the duration of ripening

(Myburgh, 2005). Although there is some uncertaiayput the
exact reason for the lower juice N content of gvapes that
received additional irrigation during ripening, Nnoentrations in
the juice of the grapes exposed to these treatrmasres substan-

TABLE 2

tially higher than levels of 120-140 mg/L which aeguired to
avoid stuck fermentation (Agenbach, 1977; Spetyal, 1995). It
should be noted that this does not rule out thesipiisy that
lower juice N levels caused by irrigation duringaming may
reduce the rate of fermentation (Conradie & Louw, ®00
However, under the conditions of this study, no v@aifion prob-
lems were encountered during any of the three ssaso

Juice P concentration in Sauvignon blanc grapes hglser
when a third irrigation was applied 14 days aftéraison com-
pared with grapes of the two driest treatme@O (and 110)
(Table 2). This suggested that P uptake and/oresulet translo-
cation to the berries might have been limited by sbil condi-
tions. Irrigation applied at véraison, or in comhioa with an
additional irrigation during ripening, did not affetbe P content
in Chenin blanc grapes. Irrigation applied at v&vaior during
ripening did not affect juice K content of both toedrs in com-
parison to grapevines that were only irrigatedest pize (Table
2). Likewise, juice K content in Sauvignon blancgga did not
respond to different irrigation levels during rijpem (Naoret al,
1993). In contrast, Matthews & Anderson (1988) régmore
rapid K accumulation in juice of continually irrigal Cabernet
franc grapevines compared with ones that were stagj¢o water
deficits during ripening.

Compared with grapevines that were only irrigategea size
(100), juice Ca concentration of Sauvignon blanc wabdigvhen
a second irrigation was applied at véraison folldlve a third one
21 days later (Table 2). Since the functioning pier vessels,
which is the only pathway for Ca to flow into besj normally
degenerates after véraison (Lang and During, 19%§0@tent in
berries generally remains constant during ripecmgpared with
other minerals (Schradet al, 1976; Maxaet al, 1995; Esteban
et al, 1999). However, the Ca content of berries canebleaed
during ripening by xylem back flow from berriesdther parts of
the grapevine (Lang and Thorpe, 1989). Hence, refults the
present study suggest that water stress probabiycee the Ca
content in juice of the drier treatments duringerimg, rather than
Ca accumulation due to wetter soil conditions.dntcast, it was
shown that by increasing berry transpiration aitifly, Ca accu-
mulation in berries was increased during ripening,tbat K and
Mg accumulation was almost unaffected (During argdji@Gnni,

Effect of irrigation during berry ripening on niggen, phosphorus and cation concentration in juiceyef Sauvignon blanc and Chenin

blanc measured over three seasons at NietvoorbljeBbosch.

Cultivar
Treatment Sauvignon blanc Chenin blanc
number?
N P K Ca Mg N P K Ca Mg
(mglL) (mg/L) (mgiL) (mglL) (mglL) (mg/L) (mg/L) (mgiL) (mg /L) (mglL)
100 408 aB 84 b 1366 a 29b 70 a 466 a 98 a 1575 a 41 a 75 a
110 413 ab 90 b 1383 a 31l ab 71a 417 ab 99 a 1606 a 44 a 74 a
1114 338b 105 a 1494 a 34 ab 77 a 322b 110 a 1656 a 40 a 77 a
1121 353 ab 92 ab 1439 a 38a 73 a 340 b 101 a 1532 a 40 a 80 a
1128 399 ab 95 ab 1399 a 35 ab 73 a 347 b 95a 1505 a 41 a 71a
1131 445 a 92 ab 1398 a 33 ab 72 a 371 ab 99 a 1644 a 40 a 76 a

2 Refer to Table 1 for explanation of treatments.
b Values designated by the same letter within eatimuo do not differ significantlyp(< 0.05).
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1986). Furthermore, it was found under field cowdisi that
xylem flow, although small and sometimes negative, cacur
during ripening (Greenspaat al, 1996). This suggests that wetter
soil conditions could have induced higher bermdgration rates
leading to increased Ca accumulation in compatisderries that
were subjected to water stress. The various ifdgareatments
did not affect juice Mg concentration of the twoltivars.
Similarly, juice Mg concentration of non-irrigatecempranillo
grapevines did not differ compared with ones theateadrip-irri-
gated daily (Estebaet al, 1999).

TSS, TTA & pH

Although the mean yield of Sauvignon blanc was apipnately
13 t/ha during the 1992/93 season compared witthh&®ih the
first two seasons (Myburgh, 2005), the higher yield dot
restrict the rate of berry ripening. Nagr al (1993) reported a
similar yield variation between seasons for Sausighlanc, but
concluded that sugar accumulation was lower dugegsons
when yields were in the order of 30 t/ha, comparét seasons
when yields were less that 20 t/ha. Irrigation &taison, as well
as an additional irrigation applied at any stagenduripening,
did not affect sugar accumulation in Sauvignon blgnapes
compared with those that were irrigated only at giea berries
(Table 3). As a consequence, grapes from all treasweuld be
harvested on the same day during the three sealsdgation
continued at 30% plant available water depletioninduripening
also did not affect sugar accumulation in Colompéan Zyl,
1984b) and Sultanina (Myburgh, 2003) compared with
grapevines that were subjected to water defigitsontrast, low
levels of drip irrigation during ripening, i.e. 1 naly, resulted in
lower sugar content in Sauvignon blanc grapes hgaai crop
load in excess of 17 t/ha, compared with an irriga@pplied at
a rate of 3.5 mm/day (Naat al, 1993). Irrigation applied to
Chenin blanc 28 days after véraison, i.e. one weérb harvest,
reduced TSS in comparison to juice of i@, 1114 and 1121
treatments. This effect was probably due to dilutaused by the
entry into the berries of disproportionately morgev than sugar.

Irrigation applied at véraison in combination wéth addition-
al irrigation, either applied 21 days or 28 dayemftéraison,
caused higher TTA in Sauvignon blanc and Chenindgrapes
compared with the juice of grapevines that werg amigated at

TABLE 3

Juice and Wine Quality Responses of Sauvignon ldadcChenin blanc

pea size (Table 3). This observation agrees witheedindings
that dry soil conditions lead to increased TTA BrEavn com-
pared with higher levels of soil water availabilifyan Zyl,
1984b; Myburgh, 1996). A possible dilution effect,dambina-
tion with water deficits during ripening, probablgused lower
TTA in grapes that were irrigated three days befamwest (131)
compared with thél21 and1128 treatments. In instances where
Sauvignon blanc grapevines were irrigated dailpvailrigation
level during ripening only reduced TTA in one ofittee four sea-
sons (Naoet al, 1993). Additional irrigations applied at véraison
and during ripening did not affect the TSS to TBA o of either
cultivar, compared with a single irrigation at p&gesduring any
of the seasons (Table 3). Irrigation applied atis&n and an
additional irrigation during ripening did not affebe juice pH of
Sauvignon blanc compared with a single irrigatippleed at pea
size (Table 3). The juice pH of Colombar grapevitiest were
subjected to water deficits during ripening alsmidt differ from
those that were irrigated up to harvest (Van Zyl84).
Similarly, the juice pH of drip-irrigated Sauvignbtanc was also
relatively insensitive to different irrigation legeduring ripening
(Naoret al, 1993). In contrast, the juice pH of Chenin blameatt
received irrigation three days before harvest vigisér compared
with those that were irrigated once at pea size.

Wine quality

In general, the intensity of the fresh vegetativanaa (green pep-
per, herbaceous or green cut grass flavours) ini§aonr blanc
wines did not differ between seasons (Table 4)s Tésult was to
be expected since ambient air temperature of genimng period,
which can affect the aroma intensity and flavoumposition of
Sauvignon wines (Maraist al, 1999; Bonnardogt al, 2000),
did not differ between seasons (Myburgh, 2005). Maiartem-
peratures during the ripening period were also @raige to the
long term mean of 27.9°C. Higher crop loads dutiney1992/93
season (Myburgh, 2005) did not affect the mean fuegfetative
aroma intensity compared with the first two seasdéwilitional
irrigation at véraison and during ripening did aéfect the inten-
sity of the fresh vegetative aroma compared wisiingle irriga-
tion at pea size during the first two seasons @afl In the
1992/93 season, however, irrigation applied threesdagfore
harvest [I31) resulted in a less prominent fresh vegetativenaro

Effect of irrigation during berry ripening on totsbluble solids (TSS), total titratable acids (TT&)d pH in juice of cvs. Sauvignon
blanc and Chenin blanc measured over three seasdtistvoorbij, Stellenbosch.

Cultivar

Treatment Sauvignon blanc Chenin blanc
number?

TSS TTA TSS:TTA pH TSS TTA TSS:TTA pH

(°B) (9/L) (°B) (9/L)
100 226 & 8.4b 2.7a 3.25a 22.2 ab 76b 29a 3.25b
110 23.1a 8.7 ab 2.7a 3.28 a 228 a 7.7 ab 3.0a 3.32ab
1114 23.2a 8.7 ab 2.7a 3.29a 229a 7.9 ab 29a 3.36 ab
1121 232a 9.1a 26a 3.26 a 229a 8.2a 28a 3.36 ab
1128 22.7 a 9.1a 25a 3.27 a 21.7b 8.1la 2.7 a 3.36 ab
1131 23.3a 8.3hb 28a 3.30a 22.1ab 75b 29a 3.37a

2 Refer to Table 1 for explanation of treatments.

b Values designated by the same letter within eatimuo do not differ significantlyp(< 0.05).
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compared with grapevines that received a singigaition at pea
size (00). This showed that a decreasalinfrom ca. -1 MPa to
-1.3 MPa (Myburgh, 2005) could increase the frespetetive
aroma intensity of Sauvignon blanc wine. The paksilthat the
higher yields during this particular season conted to the
effect of irrigation should not be ruled out. Altigh lower water
stress could have negative effects on this pasaicaioma, the
effect of water deficits might not be as pronounoedonsistent
as the effect of ambient temperature due to diffeze between
localities (Maraiset al, 1999) or seasons (Bonnardet al.,
2000). As in the case of Sauvignon blanc, the fetatgm bou-
quet (guava flavour) of Chenin blanc did not diffetween sea-
sons (Table 4). The response of the fermentatiargibet also
appeared to be relatively insensitive to irrigatapplied during
berry ripening and to be inconsistent over seasbms.intensity
of the Chenin blanc fermentation bouquet was anel in wine
made from grapes that received a third irrigatidndays after
véraison compared with tHE28 andII31 treatments during the
1990/91 season (Table 4).

In general, fullness of the Sauvignon blanc winesdit differ
between seasons (Table 5). During the 1990/91 seassecond
irrigation applied at pea sizellQ) resulted in less fuller
Sauvignon blanc wine compared with wine made fraapegs

TABLE 4

that received only one irrigation at pea sif¥0f (Table 5). Since
wine fullness of one of the replications of i) treatment was
exceptionally high, an error during vinification d¢dinave caused
the high mean value. In general, irrigation appliecee days
before harvestl(31) increased the fullness of the Sauvignon
blanc wines compared with those that received tmty irriga-
tions. However, according to comments by the taspiagel
members, this fullness was not typical for Sauvighlamc wine,
and caused a rather negative than positive immessi the
wines. Fullness of the Chenin blanc wines also rabtl differ
between seasons (Table 5). As in the case of Samwviglanc,
irrigation of Chenin blanc close to harvest resiiltefuller wines
compared with thél0 andll21 treatments, but this did not seem
to cause any negative impressions.

As was the case for wine character and fullnessathweine
quality did not differ between seasons in gendiale 6). Although
Y1 in Sauvignon blanc grapevines that received ondyiotgation
at pea size was lower than -1.2 MPa at harvest (kgyt 2005),
overall wine quality was not affected compared witatments
where; was higher. Furthermore, timing of an additionadation
during ripening did not affect overall wine qualdgmpared with a
single irrigation at pea size during any of thee¢hseasons. Since
wine quality tended to be reduced by irrigationimlyiripening, par-

Effect of irrigation during berry ripening on wimealtivar character of cvs. Sauvignon blanc and @hblanc measured over three sea-

sons at Nietvoorbij, Stellenbosch.

Cultivar character P

Treatmeant Sauvignon blanc Chenin blanc
number

1990/91 1991/92 1992/93 Mean 1990/91 1991/92 1992/93 Mean
100 6.2 & 53a 6.4 a 6.0 a 5.2 ab 46 a 52a 5.0a
110 39a 55a 4.9 ab 48a 5.1 ab 5.1la 5.1la 5.1la
1114 49a 5.0a 5.5 ab 5.1a 3.8b 48a 5.1a 4.6 a
1121 50a 48 a 4.6 ab 48a 4.4 ab 50a 51la 48 a
1128 5.7a 51a 4.7 ab 52a 53a 5.6a 53a 54a
1131 4.4 a 42 a 36b 41a 6.1a 53a 46 a 53a

2 Refer to Table 1 for explanation of treatments.

b Green pepper, herbaceous or green cut grass foigBamvblanc and fermentation bouquet (guava flavéarrChenin blanc.
¢ Values designated by the same letter within eatimuo do not differ significantly (g 0.05).

TABLE 5

Effect of irrigation during berry ripening on wirfellness of cvs. Sauvignon blanc and Chenin blaeasuared over three seasons at

Nietvoorbij, Stellenbosch.

Wine fullness

Treatmeant Sauvignon blanc Chenin blanc
number

1990/91 1991/92 1992/93 Mean 1990/91 1991/92 1992/93 Mean
100 6.3& 46 a 43 a 5.1ab 49 a 51a 46 a 4.9 ab
110 3.8b 5.0a 4.7 a 45b 46 a 49a 4.6 a 47b
1114 49 ab 45a 5.la 4.8 ab 53a 5.4 a 50a 5.2 ab
1121 4.1 ab 5.1a 49a 4.7 ab 4.4 a 49a 49a 4.7b
1128 5.5ab 53a 55a 5.4 ab 4.7 a 48 a 54a 5.0 ab
1131 5.6 ab 51a 6.0a 55a 6.2a 5.6a 52a 57a

2 Refer to Table 1 for explanation of treatments.

b Values designated by the same letter within eatimuw do not differ significantly (g 0.05).
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TABLE 6

Juice and Wine Quality Responses of Sauvignon ldadcChenin blanc

Effect of irrigation during berry ripening on wirggiality of cvs. Sauvignon blanc and Chenin blan@sneed over three seasons at

Nietvoorbij, Stellenbosch.

Wine quality

Treatmeant Sauvignon blanc Chenin blanc
number

1990/91 1991/92 1992/93 Mean 1990/91 1991/92 1992/93 Mean
100 53 & 4.8 a 6.2 a 5.4 a 50a 51a 53a 51la
110 4.4 a 52a 55a 50a 52a 5.2a 45 a 50a
1114 5.2a 51a 4.4 a 4.9 a 4.4 a 50a 49a 48 a
1121 4.6 a 50a 45 a 4.7 a 45 a 4.7 a 49a 4.7 a
1128 53a 52a 4.5 a 50a 53a 51a 54a 53a
1131 5.2a 4.4 a 4.4 a 4.7 a 5.6a 51a 49a 5.2a

2 Refer to Table 1 for explanation of treatments.

b Values designated by the same letter within eatimuw do not differ significantly (g 0.05).

ticularly when applied close to harvest, it couldtta a combina-
tion of the negative effects on fresh vegetativarar and atypical
fullness of the wines caused this trend. Likewis@ation applied
14 days and 21 days after véraison only tendeedaoce overall
wine quality of Chenin blanc (Table 6). The insévigy of overall
wine quality to irrigation applied during ripeniagreed with results
reported for Colombar (Van Zyl, 1984a). However,ded not rule
out the possibility that the wine quality of otheultivars, e.g.
Cabernet Sauvignon (Hepnet al, 1985), might respond more
readily to different irrigation strategies duringeming.

Timing of irrigation before harvest

Considering the levels of PAW depletion that grapes were
subjected to (Myburgh, 2005), and the risk of negagffects on
wine quality parameters caused by irrigation duripgning, as
discussed above, the last irrigation before harebstuld be
scheduled in such a way that 90% of the PAW woeldi&pleted
when the grapes are ripe. In the case of vineyamdsandy soils,
or where roots are shallower than 0.6 m, as welvlasre drip
irrigation limits root distribution, grapevines wbk less buffered
against water stress during heat waves compareld thise
having well developed, deep root systems on loangfayr soils
(Myburgh et al, 1996). Hence, it is suggested that only 80%
available water depletion should be allowed wheailalble water
in the root zone is limited. The time required $oifficient water
depletion between the last irrigation and harvastlee estimated
by the following equation:

t = (PAW x d) x (DL + 100) + (Kan X Epan) (Eq. 1)
where: t is the period before harvest (days), PAWhes plant
available water (mm/m), d is the root depth (m), BLthe soil
water depletion level (%), is the crop coefficient andp&is
the long-term mean American Class-A pan evaporgtion/day)
for the specific locality. For vineyards with weléveloped root
systems on heavier soils, where additional irrigatlaring ripen-
ing would be unlikely, k. should be 0.3 according to data pre-
sented by Van Zyl & Weber (1981) and Myburgh (2005)cases
where limited available water would require an &ddal irriga-
tion during ripening, which would increase evaposgration
(Myburgh, 2005), k.nshould be 0.5 for frequently irrigated vine-
yards, as proposed by Van Zyl & Fourie (1988).

The use of Equation 1 is demonstrated by the fafigvexam-
ples: Where a vineyard in loamy soil has a root liet0.9 m at

a locality where the long term meag.Hs 9.5 mm/day, and the
plant available water is 120 mm/m, the last irrigatshould be
applied 34 days before harvest to allow 90% PAWetem when
the grapes are picked. In practice, the lengthisfiteriod implies
that irrigation would not be necessary during ripgnFor a vine-
yard under the same conditions, but where poorcswititions
restricts the root depth to 0.6 m, the last irrigatshould be
applied 12 days before harvest to allow 80% PAWetem. For
practical purposes this means that irrigation wdddhecessary
during berry ripening. In Burgundy it was foundttla& temper-
atures above the normal advanced ripening of Pioiotby about
ten days and that lower temperatures had the dppeffiect
(Bonnardot, 1997). Coombe (1992) also showed thédtia@n in
climatic conditions between seasons affect thetarfseéraison,
as well as the rate of ripening and the time th#itripeness is
attained. Since the duration of berry ripening gary between
seasons, the timing of the last irrigation beforgeming will
depend on the climatic conditions during a spec#f@ason.
Furthermore, it would be almost impossible to pretlie climat-
ic conditions for the entire ripening period. Camsently, the
estimated timing of the last irrigation before restvshould mere-
ly be considered as a guideline to determine igation during
ripening would be necessary.

CONCLUSIONS

Under the conditions of this field trial, irrigatioduring berry
ripening did not have a consistent effect on juioeposition or
wine quality of either Sauvignon blanc or Cheniarfd. Results
showed that irrigation applied during the lateigstof ripening
could have negative effects on wine aroma or febnevhich
might increase the risk of reduced overall wine ldqua
Furthermore, it was shown that water stress in giaps, i.e.y;
values of ca. -1.5 MPa, was not detrimental to wapulity.
However, this might not be the case in vineyardsaits where
plant available water is limited due to sandy s®iture or where
root systems are either restricted by soil phydicaitations or
partial soil wetting under drip irrigation. Furthessearch is need-
ed to address these aspects.
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