PART 2: Viticulture Methods of grapevine propagation

1. Introduction

Viticulture is an agricultural activity focused on cultivating specific grape varieties to produce
fruit intended for human consumption, whether fresh, dried, or processed into food products
and beverages—most notably wine. This cultivation primarily relies on varieties of the genus
Vitis, especially Vitis vinifera, which is the main source of most cultivated varieties worldwide,
commonly known as “varieties” or “cultivars” (cépages). The scientific discipline that studies

these varieties and their characteristics is called ampelography.

Viticulture requires long-term planning, as growers must consider several influencing factors,
including soil characteristics (edaphic factors), topography (orography), climate, as well as
biological factors and the selection of appropriate rootstocks and varieties. Vineyard
management practices also involve yield control, pruning techniques, and different production
systems such as sustainable, organic, and biodynamic viticulture.

The origins of viticulture date back thousands of years. Archaeological studies indicate that the
earliest grape cultivation appeared in the Caucasus region, particularly in Georgia during the
6th millennium BCE, before spreading throughout the Mediterranean basin, Europe, and the
rest of the world. The sector underwent major transformations throughout history, especially
after the 19th-century phylloxera crisis, which led to the adoption of grafting techniques onto

resistant American rootstocks.

Today, viticulture is a global economic activity extending across warm temperate regions.
Countries such as Spain, France, Italy, and China rank among those with the largest vineyard
areas in the world, reflecting the agricultural, economic, and cultural importance of this activity
throughout history.

2. Methods of Grapevine Propagation

2.1.Sexual Propagation of Grapevines

Sexual propagation relies on the fusion of pollen (male) and ovule (female) to produce a seed.
The process involves harvesting seeds from fully ripened grapes, then subjecting them to a
cold period called stratification to break dormancy before sowing.

This method is characterized by significant genetic heterogeneity. Unlike vegetative
propagation, each plant grown from a seed is unique and genetically different from its

parents, making it a new genetic individual.
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2.2.Asexual (Vegetative) Propagation of Grapevines

Asexual propagation involves creating a new plant from a fragment of a parent plant. The
resulting plant is a clone, meaning it is genetically identical to the original. This method is

preferred in viticulture to ensure varietal fidelity and grape quality.
A. Grafting

Grafting is the most widely used method in Europe. It involves joining a scion, chosen for the
quality of its grapes, to a rootstock, selected for its resistance to soil conditions and phylloxera.
Common grafting techniques include omega grafting, cleft grafting, and English grafting. This

method produces robust plants well adapted to vineyard conditions.
B. Cutting (Bouturage)

Cutting is the most direct method to obtain a self-rooted plant (non-grafted). It involves cutting
a piece of last year’s cane containing several buds and planting it in soil or a nursery so it can
develop adventitious roots. This technique is simple and effective for rapidly multiplying plants

identical to the parent.
C. Layering (Marcottage)

Layering involves burying a long branch without detaching it from the parent plant. Once the
buried section develops roots, the layer is severed from the original plant. This method is
particularly useful for replacing a missing vine in a row or multiplying plants locally.

D. In Vitro Micropropagation

In vitro micropropagation is a laboratory technique using meristems or stem cells. The
fragments are grown on a sterile nutrient medium, allowing the production of large quantities
of virus-free, healthy plants. This modern method is used to rapidly produce high-quality,

uniform planting material.

Sexual propagation is rarely used in commercial viticulture. It is primarily applied in the
context of research and breeding, especially for creating new varieties, hybrids, or new grape

cultivars.

However, this method has major drawbacks: the time until the plant bears fruit is very long,
sometimes taking several years, and the quality of grapes produced is often lower than that of
the parent plants.
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3. Establishment of a Vineyard

Establishing a vineyard is a critical and long-term step in viticulture. A well-prepared planting
determines the health, productivity, and profitability of the vineyard for decades. It is therefore

recommended to plan and prepare at least 2 to 3 years before the actual planting.
3.1 Land Preparation
Land preparation begins well before the actual planting day.

e Soil analysis and diagnosis: Physico-chemical analysis and a soil pit study help determine
the soil texture, pH, organic matter content, and physical constraints. This information
guides the selection of amendments and suitable plant material.

e Soil resting: After uprooting, leaving the plot fallow for 18 to 24 months (or longer if soil-
borne diseases like fanleaf virus are present) improves soil structure and reduces sanitary
risks.

e Amendments and base fertilization: Correcting the pH (e.g., with calcium carbonate) and
adding organic matter promotes good root development of young vines.

e Land shaping: Drainage, leveling, and managing slopes and erosion according to

topography.
3.2. Planting Techniques
Planting involves physically installing the vines in the prepared plot.

e Plant inspection: Check received plants (grafted or potted) for label accuracy, graft and
root quality.

e Planting methods: Can be done using an auger, manual hole, or mechanized tools
depending on soil conditions and desired planting density.

e Plant positioning: Ensure the root ball is surrounded by fine soil without air pockets and

that the graft union is at the correct height to encourage rooting.
3.3 Planting Methods
The main planting methods depend on the chosen plant material:

e Grafted plants: Traditional plants grafted onto rootstocks to combine vigor and
resistance.

e Potted plants: Often used for late planting, as they tolerate immediate water stress better.
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e Mechanical or manual planting: Depending on field layout, either mechanized planters

or manual, individual planting can be used.
3.4 Care of Young Vines

Young vine care is crucial during the first years to ensure proper rooting and balanced growth:

e Irrigation: Especially after planting and during dry periods, to prevent water stress.

e Weed control and soil management: Remove weeds, perform light mechanical work, or
use mulching to reduce competition and retain soil moisture.

e Pest and disease protection: Safeguard young vines against pests and diseases during
development.

e Monitoring growth: Regularly check plant health to quickly detect stress or decline.
3.5 Training Systems
The training system determines the vine’s growth shape in the vineyard:

e Row trellising: Wires and stakes support shoots and optimize light exposure.
e High cordon or pergola: Vines trained on walls or pergolas for decorative or trellis-
based plantings.

e The choice depends on the desired wine style, vine vigor, and local cultivation practices.
3.6 Vine Pruning
Pruning is an essential annual operation to control vine growth and ensure optimal fruiting.

e Conducted during dormancy (late winter) to minimize sap loss and direct the vine
toward balanced production.

e Defines the vine structure: preserves the main framework while removing unnecessary
shoots.

e Well-managed pruning, respecting sap flow, maintains plant health and positively

affects grape quality.

4. Study of Major Grapevine Rootstocks
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A rootstock is the buried part of the vine that supports the aerial portion (the scion) of a Vitis

vinifera cultivar. It plays a crucial role in modern viticulture by providing:

Resistance to phylloxera

Adaptation to soil type

Influence on vine vigor and nutrient uptake

Tolerance to abiotic stresses (drought, excess moisture) and biotic stresses (nematodes,

soil-borne diseases)

Rootstocks are typically hybrids of different Vitis species, with the most commonly used being

Vitis riparia, Vitis rupestris, and Vitis berlandieri.

o
*

Major Rootstocks

< 101-14 MGt

Origin: Hybrid of Vitis riparia x Vitis rupestris (Millardet & Grasset)

Phylloxera resistance: Good

Soil adaptation: Deep, clayey, acidic soils

Agronomic traits: Medium vigor, adequate moisture tolerance, nematode tolerance
Use: One of the most widely planted rootstocks in France; recommended for soils where
balanced vigor is desired

110 Richter

Origin: Hybrid of Vitis berlandieri cv Rességuier n°2 x Vitis rupestris cv Martin
Drought resistance: Very good; suited for gravelly, sandy, dry soils

Vigor: Medium to high

Limitations: Less tolerant to moisture; some incompatibilities with specific cultivars
(e.g., Syrah)

Use: Common in hot, arid regions due to strong rooting capacity

3309 Couderc

Origin: Hybrid of Vitis riparia x Vitis rupestris cv Martin by Georges Couderc

Soil adaptation: Fertile, well-drained, cool soils; less suitable for heavy or compact soils
Characteristics: Moderate vigor, good moisture resistance, high tolerance to soil acidity
Use: Versatile rootstock for various cultivars and pedoclimatic conditions

Gravesac

Origin: Hybrid of 161-49 Couderc % 3309 Couderc

Adaptation: Acidic boulbéne, sandy, or sandy-gravel soils



PART 2: Viticulture Methods of grapevine propagation

e Acidity tolerance: High; suitable for challenging acidic terroirs

e Vigor and consistency: Provides steady production and high vigor in well-watered soils
< Other Notable Rootstocks

e S04 (Selection Oppenheim 4): Known for general adaptability and stress tolerance

e 1103 Paulsen, 5BB, Ruggeri 140 Ru: Common in calcareous soils or under water stress,

widely used in European vineyards
5. Study of Major Grapevine Cultivars

A grape cultivar is a variety of vine, usually belonging to the species Vitis vinifera,
characterized by the shape, color, and composition of its berries, its foliage, and technological
traits (flavor, sugar content, acidity, etc.). The cultivar largely determines the intended use of

the grapes: table grapes, wine production, or dried grapes.
5.1 Table Grape Cultivars

Table grape cultivars produce grapes intended for fresh consumption. They are valued for their

flavor, sweetness, seedlessness or low seed content, and attractive appearance.

e Sultanina (Thompson Seedless): White seedless grape, widely consumed fresh and

also used for raisins due to its high sugar content and thin skin.
o Red Globe: Large red berries, often grown for fresh consumption and export.
« Alphonse Lavallée: Purple grape appreciated for firm, aromatic berries.

e Other common table grapes: Chasselas, Italia, Cardinal—frequently sold in fresh

markets.
5.2 Wine Grape Cultivars

Wine grape cultivars are primarily grown for vinification, providing grapes suitable for
alcoholic fermentation and the production of various wine styles (red, white, rosé, dry, sweet,
sparkling).

e Cabernet Sauvignon: One of the most planted red cultivars worldwide, known for

structured, tannic red wines.

« Chardonnay: Iconic white grape, used for dry and sparkling wines (e.g., Champagne),
widely planted internationally.
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e Syrah, Merlot, Pinot Noir: Popular red cultivars for diverse wine styles.

e Sauvignon Blanc, Riesling, Chenin Blanc: White cultivars used for aromatic or

structured wines.

These cultivars are planted with consideration of climate, terroir, and desired wine style to

ensure high-quality production.
5.3 Cultivars for Drying

Drying cultivars are selected for producing raisins, requiring high sugar content, good

dehydration capacity, and often seedlessness.

« Sultanina (Thompson Seedless): Principal raisin grape, accounting for ~95% of global

raisin production due to sweet pulp, seedlessness, and uniform drying ability.

e Zante Currant (Black Corinth): Small, black seedless grape used for “currants” or

Corinth raisins, traditionally exported from Greece.

« Muscat of Alexandria: Ancient cultivar with large, sweet berries, used for some raisins

(e.g., Malaga), fresh consumption, and wine production.

These cultivars are particularly suited to hot, dry climates where natural drying of grapes is
possible.



