


ABSTRACT

The annual growth cycle of fruiting grapevines is divided into a vegetative and a reproductive cycle.
Fruit production extends over 2 years: buds formed in the first year give rise to shoots bearing fruit in
the second year. Seasonal growth is driven by day length and temperature, and alternates with winter
dormancy. The transition from dormancy to active growth in spring is marked by bleeding of xylem
sap from pruning wounds due to root pressure. Root pressure restores xylem functionality and rehy-
drates the dormant buds. Increasing temperature then leads to budbreak and shoot growth that is
marked by apical dominance. Shoots and roots grow as long as the environment permits. The shoots
form brown periderm when the days shorten in late summer, enter dormancy, and shed their leaves in
autumn. Chilling temperatures release dormancy to resume growth in spring. Flower clusters are initi-
ated in the buds in early summer, and flowers differentiate after budbreak the following spring. Double
fertilization during bloom initiates the transition of flowers to berries. Berry growth follows a double-
sigmoid pattern of cell division and expansion, seed growth, and final cell expansion concomitant with
fruit ripening. Seedless berries have less discernible growth phases. Ripening makes berries attractive
for seed dispersers to spread a vine's genes.




CLIMATIC REQUIREMENTS
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* Almost every climatic region grows grapes

Low temperature is one environmental factor that presents significant
challenges, but also potential advantages. Cold climate viticulture is defined by
the winter low temperatures in the region, a parameter that is a major concern
of site selection.

« Cool versus cold climate locations produce different characters in the same
type of grape grown.

Grape species and cultivars differ in their adaptation to low winter temperatures

and, as one might consider cool climate viticulture being defined by summer

temperatures and frost during bloom, cold climate viticulture is directly

associated with the minimum low temperature reached in the winter dormant

period.



Plate 16. Cross-sectional cut of dormant grapevine bud following severe cold temperatures. The
primary shoot tissue has been kiled (left side of bud), but the secondary shoot tissues are still active
and should produce a shoot in the following spring (Photograph reproduced with permission,
G.0O'Rourke).
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Plate 17. Left; a vine with poor growth in early spring. Right; when the bark was cut away, it was
clear that the phloem and cambial layer had been killed (brown tissue under bark), causing the poor
shoot development.



Grape species have dormant survival ranges from a few degrees above
freezing to less than 40°F below zero (45°C)

Grapevines enter winter by gradually developing hardiness

Grapes acclimate to winter temperatures at different rates: some
harden off more rapidly than others and some lose cold hardiness in the
spring more quickly than others

Grape buds that have had time to develop hardiness generally survive lower
temperatures

As grapevines have compound buds at each node position (with primary,
secondary and tertiary buds enclosed within one set of bud scales) and the
degree of hardiness of the buds varies, the effects of some freeze events can
be overcome at pruning
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low winter temperatures damage management

» selecting a site in an area that does not become so cold

» choosing grape cultivars known to tolerate the expected low
temperatures of the region

» protect the vines from damage by the low temperatures
through avoidance

To summarize, grape production in cold climates is accomplished by
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Plate 18. Vine canes being de-hilled after a winter under the soil, which protects them from
potentially damaging cold temperatures (Photograph reproduced with permission, K.Ker).



Plate 19. Spring frost-affected grapevine shoots. One (centre), however, seemed to escape damage

and is pushing forth.
Plate 20. Yellowing of leaves caused by early season sub-lethal cold temperatures while the leaf

tissues were developing in the bud.
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The South Australian Regional Office of the Bureau of Meteorology
(Bureau) defines a heatwave as either 5 consecutive days with
maximum daily temperatures above 35°C, or 3 consecutive days
with maximum daily temperatures above 40°C. Many viticulturists in
southern Australia make vine management decisions based on this
definition.



« WATER USE

As for heat, the requirement of the vine for
water depends on Its situation. A vine can
survive on very little water, but it will not be
able to sustain a crop in doing so. Addition
of fruit into the equation means a greater
canopy area is needed to ripen it, which
requires a supply of water to allow the
stomata to be open and photosynthesis to
oCcur.
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SOILS

Grapevines can grow in many and varied soil types. There is no one soill
type that is best for grapevines (there is debate on soil issue)

Grapevines can grow and produce crop hydroponically or in sand culture.

The proportion of gravel in soil can have an effect on the root to shoot ratio,
with high-percentage gravel soils reducing shoot growth relative to root
growth. This could be an advantage in maintaining fruit exposure with less
canopy management

V. labrusca vines are known to be more tolerant to acidic soils than is V.
vinifera probably because the former species evolved in an area with soils of
lower pH



« Grapevines can be propagated from seeds, cuttings, layers,
grafts or by

« The genetic complexity of the genus Vitis assures that the vast
majority of grape vines grown from seed will be new and unique
plants. Therefore, all named varieties of grape are propagated
asexually.



Difficult-to-root cultivars can be propagated by layering

Cuttings can be made from dormant canes or green shoots,
although in practice most are from the former. If own-rooted
vines are needed, easy-to-root cultivars can be planted directly
in the vineyard.

The previously discussed methods produce own-rooted cultivars,
normally only used in phylloxera-free regions or with phylloxera-
resistant cultivars. Most vines planted in major grape-growing areas
are grafted due to the presence of a soil pest or to take advantage
of rootstock effects on scion growth







Table 5.1. Selected rootstocks and related information.?

Drought Tolerance Tolerance to Tolerance to Tolerance to

Rootstock Parentage Vigour resistance to lime Phylloxera nematodes salinity
Freedom 1613C x champini ~ Moderate-high ~ Moderate-high  na High High Moderate
Harmany 1613C x champini~ Moderate-high ~ na Moderate Moderate-high ~ Moderate-high ~ Moderate
504 berandien x riparia ~ Moderate Low Moderate Moderate-high ~ Moderate-high ~ Moderate—low
4204 berlandien  nparia~ Moderate—low ~ Low Moderate High Moderate Low
Ramsey champini High Moderate~low  Moderate Moderate-high  High High
Riparia gloire  riparia Low Low Low High Moderate-low  Moderate
44-53 riparia x (cordifolia ~ Moderate High Moderate High Moderate-high ~ na

 rupestris)
101-14 riparia x Rupestis ~ Moderate—low ~ Moderate Moderate High Moderate High
Schwartzmann ~ riparia x rupestris Moderate Moderate-low  Moderate High Moderate Moderate-high
3309 riparia x rupests Moderate-low ~ Moderate-low ~ Moderate High Moderate-low  Low
St Gearge rupestis High Poor Moderate-high ~ Moderate-high ~ Moderate—low  Moderate
1616 solonis x ripan Moderate Moderate-low  Low Moderate-high  High na
AXRI vinifera x pestris ~ Moderate-high ~ Moderate Moderate-high  Low Low na
99R berlandien » mpestris  High Moderate-high ~ Moderate-high ~ High Moderate-high ~ Moderate—low
588 berandien x riparia  Moderate Moderate-low  High High Moderate-high ~ Moderate

3Sources of information: Anon (2007); Anon (2008); Arbabzadeh and Dutt (1987); Downton, 1985; Hardie and Cirami (1988); Hoskins
et al. (2003); Lider (1958); McCarthy et al. (1997); Pouget and Delas (1989); Southy (1992); Stafne and Carroll (2006); Whiting and

Buchanan (1992); Whiting et al. (1987).
na, not available.



Pruning and Training
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Figure 5.11 The basic trellis
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Figure 5.15 Training in the first season
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Girdling
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Fruit Thinning
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DRIED GRAPES

Preservation through drying is another method of storing grapes. Many {ruits
are dried, concentrating the sugars inside and making spoilage much less
likely. Grapes can do this while on or off the vine, Raisins are any type of dried
orapes, and several cultivars are used to make these,

= ™ i

The USA is the largest producer of raisins (400,000 t, 57% of total wor
production), which takes up 25% of the US grape harvest. Turkey, China, Chile,
South Alfrica, Greece and Australia comprise most of the rest of world
production. Turkey, however, is the largest exporter of raisins in the world
(United States Department of Agriculture Foreign Agricultural Service Market

|
Il.

News Raisin Update, August 2007).
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Plate 4. Raisins drying out in between the vineyard rows (Photograph courtesy of the California
Raisin Commission).
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Raisins dried in the sun are invariably dark coloured due to the oxidation
of phenolic compounds. However, lighter-coloured raisins (often called
sultanas or sultana raisins) can also be produced. For ‘Sultana’ (the variety)
this used to be performed by dipping the fruit in hot caustic soda, which caused
tiny cracks in the cuticle of the berries, rinsing them in cool water and then
exposing them to sulphur fumes for several hours to prevent oxidation. These
golden raisins are finally dried in a dehydrator at 60— 70°C to reduce the water
content to approximately 15%. The increased rate of drying inhibits the
browning reactions (Grncarevic and Radler, 1971). More recently., cold
emulsions have been used to hasten water loss, a technigue originally used by
the Greeks and Romans, where grapes are dipped in a mixture of olive oil and
wood ash (Whiting, 1992). The drying rates of grapes so treated approximate
those of peeled berries (Grncarevic, 196 3), which in some ways is astonishing!
Therefore, the use of emulsions brings the drying time for grapes down from 20
to 8— 10 days in the sun, or in a dehydrator from 3—5 days to 24—30 h
(Grncarevic and Radler, 1971).

1kg Best Quality Golden Sultanas
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The beginnings of dried-on-vine (DoV) production of raisins were with a
technique devised to allow mechanical harvesting and laying out of grapes on
to continuous drying sheets (Studer and Olmo, 1971). Canes of vines bearing
grapes were cut and a mechanical harvester run through approximately one
week later, which allowed partial drying of the grapes such that they would be
removed from the rachis by the harvester, then conveyed on to the sheets of
paper. More modern DoV technigues perform the drying completely on the
vine, with no need to dry grapes on trays placed between rows (Peacock and
Swanson, 2005). Aside from the significant savings in production costs, this
method results in higher grades of raisins due to the different drying

environment of the grapes, though consumer preference appears to be largely
unaffected (Angulo et al., 2007).
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California raisin growers
challenged by DOV systems

harvested by a mechanical
harvester.




