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Grapes

Family Vitaceae
Genus Vitis
Species
V. vinifera European wine grape
V. labrusca  American bunch grape
V. rotundifolia American muscadine grape
French hybrids vinifera x wild American species
Over 5000 cultivars, most In vinifera




Winter hardiness

vinifera 0 °F (-20 °C)
labrusca -10 to -18 °F (-30 °C)
rotundifolia 10 °F (0 °C)
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V. vinifera

Native to south-central Asia

Susceptible to

-winter injury in north

-phylloxera (root and leaf-feeding insect

In East (now in CA)

Fruit has thick skin which clings to flesh,
IS sweet throughout

Flowers on buds 1-4 from base of shoot
Cultivars — Thompson Seedless, Flame

seedless, King rubi, Perlit, Superior,
Reisling, Pinot Noir, Merlot,
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Top 10 countries
(% of world production)

1. Italy (12) 6. Turkey (6)
2. France (11) 7. Iran (4)
3. USA (11) 8. Argentina (4)

4. Spain (9) 0. Austraia (3)
5. China (6) 10. Chile (3)

Utilization: Wine - 50% Table - 10-15% Raisins - 25-30%
Canned - < 1% Juice, jelly, etc. - 6-9%
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V. labrusca

Native to eastern U.S.
Winter hardy
Resistant to phylloxera

Fruit has thin skin which adheres loosely to
flesh, flesh Is soft, acid around seeds

Flowers on buds 5-10 from base of shoot
Cultivars — Concord, Niagara, Catawba







French-American hybrids

Attempt to get hardiness and

phylloxera resistance into vinifera type
grapes

Cultivars —Seyval, Vidal Blanc, Foch







Plant Characteristics

Woody, deciduous vine

Trunk, cordon arms, canes (1 year old),
shoots (new growth), tendrils
















Plant Characteristics

Buds compound with primary and
secondary types, opposite leaf at node

New shoots with immature inflorescences
grow for 6-8 weeks before flowering

Flowers lack petals, calyx cup falls off at
bloom, called ‘shatter’

Fruit is a berry with 2-4 seeds
Cluster shapes vary among cultivars
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A long sectional view of a grape eye revealing a primary
(center), secondary (right) and tertiary (left) bud
surrounded by bud scales.
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The fruiting shoot grows from the primary bud.







new shoots, 1/2- to 1-inch stage




The Grape Cluster
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Propagation and Rootstocks

Rooted cuttings (hardwood)
Grafting

Rootstocks of wild American species like V.
rupestris and V. riparia for phylloxera resistance
for vinifera types, saved European industry in
1800’s

Layering
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Bench grafting




¢ 2adal) 4yl o Aalaidd) sl O s (5 580 Jeal SOA4 (V. berlandieri x V. riparia) -
osall Gie 5 lagilanll 4 dlae - (555 Jal Kober 5 BB (V. berlandieri x V. riparia) -
| oS llal) 3 il Tas o sl g - adass gie 4 2
¢ 55t Jual Teleki 5C (V. berlandieri x V. riparia) -

13 el 5 | pus sllal) 5 jia e gliad) e -
aslie - il A& 5l ) 0% 58 Jual 110 Richter (V. berlandieri x V. rupestris) -
¢AAL )l asa gl 8 glia s alaall
¢ 4yl ol )M Cailia (5 530 Jual 1103 Paulsen (V. berlandieri x V. rupestris) -

Lo i ¢ )y Slall o lia Jal 140 Ru - (V. berlandieri x V. rupestris)
13 gilaill A glaall

¢ 4bass 5ie a5 (5580 Jual 41 B (V. berlandieri x V. vinifera) -

| S M8l 3 jdial adas i dAa Hdy asgliay ¢ hagilenll e aglia ¢ g5 Jual  Dogridge -
4y pall 4 il

daadd) 4y il 8 5 8 Jual ¢ 1o gilanill 4 4ls (1613 C x Dog Ridge) Freedom -

¢ gaill (5 8 Jual ¢ )y slall Ao glaal) Jas gia ¢ Ja glanill o 4las :(Salt Creek) Ramsey -

1 gilagll gl « - Champanel (V. champini)




3 -4 huds "r

Diagram 2. Grapevine Propagation from Layering
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Figure 2. Intaractions in a healthy soll

Insects
Imvertebrates

Microorganisms

Soil aggregates
Pore space

Cirganic and
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Vineyard Management

Pruning
Fertilization
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M acronutrients

Nitrogen (N)
Phosphorous (P)
Potassium (K)
Calcium (Ca)
Magnesium (Mg)

Sulfur (S)

Micronutrients

Manganese (Mn)
Iron (Fe)

Boron (B)

Copper (Cu)

Zinc (Zn)
Molybdenum (Mo)

At full bloom

1.6t02.8%
0.20t0 0.60 %
1.50 to 5.00 %
0.40to 2.50 %
0.13t0 0.40 %
No data

At full bloom

18 to 100 ppm
40 to 180 ppm
2510 50 ppm
5 to 10 ppm
20 to 100 ppm
0.2t0 0.4 ppm

A harvest

09t01.3%
0.16t0 0.29 %
1.50 to 2.50 %
1.20to 1.80 %
0.261t00.45 %
No data

A harvest

31 to 150 ppm
31 to 50 ppm
2510 50 ppm

510 15 ppm
30to 50 ppm
0.3to 1.5 ppm




Improving Grape Quality
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Cane Pruning
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Spur Pruning
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Canopy management
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Radiation
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Wind speed
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Predicting harvest for vinifera

Heat summation starting at bloom
Seasonal sum of (Daily mean T -50)=DD

Thompson Seedless table 2000 DD
raisin 3000 DD
most cultivars 1600-3500 DD
Actual days 75-120




Harvest

Hand and mechanical
Based on sugar content and acidity
Sugar Concord 17-20%

vinifera — dry wine 18-23%
- sweet wine >24%
- raisins >25%
- table grapes 15-20%
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Carbohydrates Movement
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BUD BREAK TO 4
LEAVES
There is only import
from the reserves

5 LEAVES
The first leaf starts
exporting
carbohydrates

6 - 8 LEAVES

6 - 8 LEAVES
At this stage the new
roots start to grow
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Removing the
shoot tip
eliminates the
competition
between the
growing vegetative
and the
Inflorescence,
Improving fruit set

FRUIT SET

Lateral shoots with
two or more
expanded leaves
provide
carbohydrates to
their growing tip
and export the
surplus to the main
shoot, contributing
to fruit ripening

Leaves from
lateral shoots
bearing clusters
supply the fruit
on the lateral first
and export the
surplus to the
main shoot




VERAISON
At this stage all
leaves export to the
fruit

RIPENING

AFTER HARVEST
All carbohydrates
move downward.
There is another

flush of root growth

This photos was given by Ms Vasconcelos at the 2002 MGGA Annual Megting




Pruning and Training

System selected based on type of grape
(species), trellis system used, and optimum
system for desired yield and quality.

Two primary trellis types
1-, 2-, or 3-wire type
T-trellis




Training first year

Cut to 2 buds at planting

Train up a stake to the desired top wire (maybe
not the top wire on the trellis).

Pinch lateral buds/branches as they emerge to
push growth up.

At top wire, train a branch out each direction.




Second season and after

Remove lateral shoots below (and between)
Wires.




Major pruning techniques

Cane pruning — leave long canes since flower
buds are at 5-10 on cane plus a few renewal
canes cuts back to 2 buds, called spurs. On
labrusca and Thompson Seedless.

Spur pruning — canes cut back to 5 buds spurs
for fruiting and a few 2-bud renewal spurs. On
most vinifera types.




Cane pruning systems

Kniffin — long canes from cordon arms on 1, 2,
or 3-wires. Trained horizontally, downwards, or
upwards.




Tle to bhase wire

Weave shoot
B around twine
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Figure 3.—Training in the planting year. (Short parallel lines show pruning cuts.)




Figure 4A.—Cane pruning, first winter. Wire




Figure 4B.—Cane pruning, second growing season (double
lines show pruning cuts).
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Figure 4C.—Cane pruning, second winter (double lines
ShowW pruning cuts).
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Figure 4E.—Cane pruning, third winter before pruning
(shaded canes will be retained for next season’s fruiting wood).




Fruiting cane
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Figure 4F.—Cane pruning, third winter after pruning. Fruiting cane
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s fruiting wood).
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canes will be retained for next season




Figure 4H.—Cane pruning, fourth winter
after pruning.




Spur pruning systems

Spurs on cordon arms or at head of trunk that
lacks cordon arms




Figure 5A.—Spur pruning, third winter before pruning
(shading indicates fruiting spurs that will be retained for next
season).




Figure 5B.—Spur pruning, third winter after pruning.
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Figure 5D.—Spur pruning, fourth winter after pruning.
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Balanced Pruning of Grapes

What does ‘balanced’ mean?
Vegetative growth and fruiting

Excess vegetative vigor and fruiting reduce fruit
sugar content and overall quality

Guidelines

labrusca — 30 buds for first |b of pruning, 10
more for each extra Ib or 30+10

vinifera and French hybrid — 20 +10




Example

For labrusca vine, estimate 4 Ibs of vine to be removed.
So, total buds left should be 30+10+10+10=60.

We know that the flower buds are in positions 5-10, so
10 per cane are left with heading back of cane.

How many canes should be left?

6
Plus a few 2 bud renewal spurs.







