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I find it difficult to express how thrilled I am to have created this entirely new book with co-authors as knowledgeable and gifted as Julia Harding MW and Dr José Vouillamoz.

In the mid 1980s I wrote the first consumers’ guide to wine grape varieties, Vines, Grapes & Wines, published in 1986 and still in print, an amalgamation of all that I could find out about the vines then planted for wine production around the world. At that stage all that was available were the highly academic works of French vine expert Pierre Galet of Montpellier and an American adaptation of part of them by his pupil Lucie T Morton. The French in particular regarded varietal wines, which they called vins de cépage, wines named after the grape variety from which they were made rather than after the place they were grown, as inherently inferior. It was all the more surprising then to find that the book was so sought after, not just in English and German but also in French as Le Livre des Cépages. It seemed as though not just wine consumers but also French vine growers had a distinct thirst for information about vine varieties and how they were related.

I have always been fascinated by grape varieties, especially by their extremely complex synonymy and how one vine can turn out to be identical to another with a quite different name and reputation in another country. I have paid particular attention to the grape variety entries in all three editions of The Oxford Companion to Wine and Oxford University Press even published a collection of them in pocket-book form in 1996 as Jancis Robinson’s Guide to Wine Grapes, a book I know many people still consult. But they should all throw it out immediately because this book, while hardly being pocket size, is so much more up to date and comprehensive than either of my previous works on the subject.

While the range of varieties now knowingly and deliberately used for commercial wine production has expanded enormously in this new century, our knowledge of the relationships between these varieties is infinitely greater than it has ever been. Thanks to the DNA profiling that has been applied to grapevines since 1993, specialists such as Dr José Vouillamoz (who identified the parents of Sangiovese in 2004 and two years later discovered a fascinating family relationship between Pinot and Syrah) now understand so much more about the pedigrees of the world’s plants, including grapevines.

As those who read this book will learn, a mere handful of ‘founder varieties’ (similar to ‘founder crops’) such as Pinot, Savagnin, Nebbiolo and Tribidrag are ancestors of dozens of often much more familiar grapes, and it looks increasingly as though an enormous proportion of the grapes we know today are members of a few key families, all clearly illustrated in our unique pedigree diagrams. As ever, the study of wine grapes tells us much about social history and the movement of people and conquerors.

With its detailed information on the viticultural characteristics of each variety, this book should prove a boon for growers trying to decide which vines might thrive in their particular circumstances, while its unrivalled wealth of topical detail about where each variety is grown, to what extent, and how the wines made from that variety taste, will, we feel confident, fill a significant gap in the current literature available to wine lovers.

The total number of different vine varieties is about 10,000, members of half a dozen species. In order to make this book manageable, we have decided to limit ourselves to those varieties which we know at the time of writing produce commercial quantities of wine, all 1,368 of them. But such is the current explosion of interest in lesser-known grapes that we fully acknowledge, and indeed welcome, the fact that some wines produced in 2012, and possibly some 2011s, will have been made from grape varieties not mentioned in this book. We welcome suggestions for varieties to be included in any subsequent edition, and ask that they be sent to contact@winegrapes.org.

It is worth pointing out, however, that most grape varieties travel under a wide variety of aliases. We have tried to include all correct, and the most prominent incorrect, synonyms. How to use this e-book (see below) outlines our procedure and conventions in detail.
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THE IMPORTANCE OF GRAPE VARIETIES

Until the mid twentieth century, wine consumers knew hardly anything about grape varieties. They may have encountered words such as Riesling on Germanic bottles and Verdelho on bottles of Madeira but few wine drinkers understood that these were grape names. Virtually all other wine was named after the region, village, vineyard or property where it was grown – thus Burgundy, Pommard, Chambertin or Château Haut-Brion. It was the energetic American wine writer and merchant Frank Schoonmaker who, partly out of respect for French wine, encouraged California producers to abandon borrowed generic terms such as Burgundy for their wines and to call wines after the grape varieties responsible for them.

Thus from the mid to late twentieth century, wine drinkers, particularly those outside Europe, were introduced to bottles labelled Cabernet Sauvignon and Chardonnay, the varieties, their makers were swift to point out, that were responsible respectively for the most famous red bordeaux and white burgundies. This so-called ‘varietal labelling’* is in many ways much easier to understand than the complexities of traditional geographical labelling. This was especially true in the early days of varietal labelling, when there were so relatively few varieties in general commercial circulation. In the 1980s and early 1990s, for example, it sometimes seemed as though learning the names of a handful of the most popular grape varieties – Cabernet Sauvignon, Merlot, Syrah/Shiraz, Chardonnay and Sauvignon Blanc – was enough to unlock the entire world of wine, so much did they dominate vineyards and therefore labels.

So popular had varietal labelling become by the 1990s that, indicating a significant swing in the balance of power, some producers in even the most classic European wine regions, Bordeaux and Burgundy, pleaded with the French authorities to be allowed to add grape names to their labels to make their wines as easy to identify and sell as the popular varietals from the United States and the southern hemisphere. Eventually Chardonnay and Pinot Noir were allowed on the labels of some of the less expensive burgundies, while the odd branded bordeaux was sold as a Merlot-Cabernet.

One benign effect of varietal labelling meanwhile has been dramatically to increase interest on the part of both producers and consumers in grape varieties themselves, and this has resulted in a huge increase in the number of them that are deliberately being cultivated (as opposed to growing more randomly, sometimes even unacknowledged, as part of a field blend). Perhaps partly as a reaction to boredom with such a restricted diet of grape varieties as we were threatened with in the early 1990s, we are now benefiting from a much wider array of them, and a general interest in regions’ local, indigenous varieties that is unparalleled in the history of wine. In Italy alone, where we reckon there are currently about 380 different varieties responsible for wine in commercial circulation, there are initiatives all over the country to save from extinction and recuperate historic vine varieties that until recently have been known to perhaps only one or two farmers. Earlier, similar activity in Switzerland virtually saved such autochthonous varieties as Rouge du Pays, Humagne and Himbertscha, while the Plaimont group of co-operatives in the Gers has achieved similar results in south-west France. The same sort of initiative, a sort of World Wine Life Fund, can now be seen throughout Europe, and the result is that, even in mass-market circulation, the range of varieties on offer is immeasurably wider than it was fifteen or even ten years ago.

Climate–maturity groupings based on relationships between phenological requirements and growing season average temperatures for high- to premium-quality wine production in the world’s benchmark regions for many of the world’s most common cultivars. The dashed line at the end of the bars indicates that some adjustments may occur as more data become available, but changes of more than +/- 0.2 - 0.5 °C are highly unlikely (Jones 2006). Also note that table grapes* and raisins* are grown up to 24 °C or more. The figure and the research behind it are a work in progress and are used with the permission of the author, Dr Gregory V Jones, Southern Oregon University.
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But the world of wine is extremely small and well connected nowadays. Once growers in, say, the Adelaide Hills or Santa Ynez Valley read about or taste wine made from an exciting and novel Iberian grape variety, chances are that one or two of them will want to try planting it and vinifying its grapes themselves. Within the strictures of plant quarantines, there is an international traffic in cuttings of grapevines that would have been unthinkable in the last century. This plant material typically makes its way from one of the major vine nurseries in Italy or France to a grower outside Europe but there is an increasing number of serious vine nurseries all over the world today – all of them keen to have as comprehensive a collection of different varieties as possible.

There is a real curiosity about and passion for these ‘heritage varieties’ on the part of consumers and, particularly, producers, as well as for older vines. We hope that this book can not only help answer the sort of questions that wine drinkers may have about what they are tasting but also help growers identify which variety might best be suited to their region and vineyard land.

We have tried to give as much information as possible on when each variety ripens, which pests and diseases it is particularly prey to and what sort of wine the variety produces. Although some varieties are quite adaptable to site and climate, others are much more fussy and climatically sensitive. Some need longer to ripen than others and produce their best results only when the growing season and the temperatures and available sunlight during that season closely match the needs of the variety. There is little point in planting a very early ripening variety in a hot climate as the grapes will be ripe in certain respects (enough sugar in the berries to be fermented into a respectable level of alcohol) but will not have accumulated much flavour, while a late-ripening variety planted in a cool climate will probably fail to notch up sufficient sugar levels most years. Varieties that bud early are at particular risk in regions notorious for the incidence of spring frosts. The diagram below, developed by Professor Greg Jones, illustrates the relationship between climate and grape ripening for some of the world’s most well-known varieties.

Another observable development in the wines being made today is an increase in the number of wines labelled with more than one variety. Within Europe and most wine-producing countries, a wine that is labelled with the name of a single grape variety must contain at least 85% of that variety (75% within the US). This means in practice that some of the wines in commercial circulation labelled with the name of a highly prized and expensive variety may in fact contain 15% of a cheaper or more plentiful variety or varieties.

However, there is a distinct trend towards deliberate marketing of blends of different varieties (a practice that is de rigueur in Bordeaux and the southern Rhône) with the aim of creating more interesting and complex flavours or to emphasize the region of origin rather than the varietal make-up. In our book we have tried to indicate which are the most common and successful blends: the so-called Bordeaux blend of Cabernet Sauvignon, Merlot and some of Cabernet Franc, Petit Verdot, Malbec (see the COT entry) and Carmenère for reds and Sémillon and Sauvignon Blanc for whites, for example; Grenache (see GARNACHA), Syrah and Mourvèdre (see MONASTRELL) in southern France and, increasingly, elsewhere. Cocktails of the various white wine grapes commonly grown in southern France such as Viognier, Marsanne, Roussanne and Grenache Blanc have also become increasingly common around the world of wine. And the standard Champagne recipe of blending Pinot Noir, Pinot Meunier and Chardonnay is much emulated by sparkling-wine producers everywhere. By law, a wine labelled with the names of more than one grape variety must have those names listed in descending order of their importance in the blend.

THE VINE FAMILY

Each variety described in this book is either a member of single vine species or, less commonly, a hybrid of more than one species. The wine grapevine belongs to the botanical family of woody climbing plants called Vitaceae and to the botanical genus Vitis comprising 65–70 species. Most Vitis species are indigenous to North America (eg Vitis labrusca, Vitis berlandieri and Vitis riparia) and East Asia (eg Vitis amurensis), where the grapes are sometimes vinified, but the vast majority of wines around the world are made from the only indigenous species in Eurasia: Vitis vinifera, meaning ‘wine-bearing grape’, which has consistently proved its superiority in terms of wine quality and flavour. (The full technical name is Vitis vinifera L. because the naturalist Carl von Linné was the first to name this species.) Wine made from American species, particularly Vitis labrusca, can have a very distinctive flavour – definitely an acquired taste – combining animal fur and candied fruits, often described as ‘foxy’. A similar aroma and taste are often found in the juice and jelly made from Concord grapes that are widely available in the United States.

Vitis vinifera is sometimes divided into two subspecies: vinifera (full name Vitis vinifera L. subsp. vinifera, also called subsp. sativa), the cultivated Eurasian vine; and silvestris (full botanical name Vitis vinifera L. subsp. silvestris (C. C. Gmel.) Hegi), the wild vine that is found growing naturally, often climbing up trees, from Portugal to Tajikistan as well as along the main continental rivers of Western Europe and in North Africa (Arnold et al. 1998).

However, this division is questionable since the physical characteristics of the two subspecies overlap and differences are probably the result of domestication by humans rather than evolution (Zohary and Hopf 2000). The most clear-cut distinction between wild and cultivated vines – and the difference that is extemely significant for successful cultivation – is the sex of the flowers. Silvestris vines are dioecious, which means that all the flowers on the same vine are either all male or all female, whereas vinifera vines are hermaphroditic, which means the flowers are both male and female and are therefore much easier to cultivate and more likely to be fruitful since they don’t need any other variety planted nearby to achieve pollination, as explained below. Significantly, a tiny percentage of silvestris vines are hermaphroditic and were undoubtedly the starting point of vine domestication.

GRAPE VARIETY, MUTATION AND CLONE

What is a grape variety and how does a new one spontaneously appear? These apparently straightforward questions have complex answers that allow us to distinguish between the terms variety, mutation and clone, which are often confused or misused but which enable us to make important distinctions in this book. They also help to explain the enormous genetic diversity among grape varieties in the world today that gives wine drinkers a bewildering choice of wines.

Every single grape variety is the result of a single vine grown from a single seed, and this seed is the result of sexual reproduction between two parent varieties. The following set of conditions has to be fulfilled for a new variety to be born:


–   a flower in a grape bunch is fertilized, resulting in the formation of a berry

–   the berry falls to the ground or is eaten and carried away by an animal, very often a bird

–   the grape seed from that berry falls onto the soil and germinates, producing a seedling

–   the plantlet has to survive at least three years in order to bear fruit and to be identified as an interesting grapevine.



When all these criteria are met, a new variety is born, with one father and one mother. This sequence represents the natural birth process of all varieties in the world.

Like most plants, flowers of almost all cultivated grape varieties are hermaphroditic and have both male organs (stamens that produce pollen) and a female organ (a pistil that contains the ovary to be fertilized). There are a few exceptions: functionally female varieties that require the close proximity of male plants in order to be fertilized (see, for example, LAMBRUSCO DI SORBARA).

The pollen that reaches the pistil of a grape flower, thanks to the wind or to insects such as flies, may come from the same flower, from another flower on the same plant, or from a flower of another plant of the same grape variety. In each case, this is known as self-pollination or selfing. Cross-pollination occurs when the pollen comes from a flower of another plant of another grape variety. In modern, regimented, monovarietal vineyards, self-pollination is far more common, ensuring fruitful harvests every year, and thus the economic well-being of the grape grower and wine producer.

The incredible genetic diversity among grape varieties seems to indicate that cross-fertilization is the origin of all the varieties in existence today, with the combination of distinct genomes leading to more distinctive and interesting new varieties and an ever-expanding palette for the wine producer. This cross-fertilization was common until the early twentieth century because several grape varieties were often intermixed in the vineyards, facilitating natural crossings between distinct grape varieties. A vine breeder may replicate this process by deliberately fertilizing one variety with a pollen grain from another.

However, not all new varieties are likely to increase the grape grower’s options or the wine drinker’s pleasure. If one of the countless grape seeds produced on the planet every year by self-pollination is planted, accidentally or deliberately, the seedling will represent a new and distinct variety that is highly consanguineous with the mother plant (inbreeding), resulting in plants that are usually degenerative and more susceptible to diseases.

To maintain the desirable characteristics of a particular plant of a particular variety – in terms of its behaviour in the vineyard as well as the flavour of the wine it produces – it must be vegetatively propagated by cuttings or by layering (see the glossary). However, changes cannot necessarily be avoided. At each cell division during plant growth, when the DNA is replicated, errors are likely to occur, resulting in spontaneous mutations. (Note that the word mutation may be used to refer to the natural process described below as well as the result of that process.) The vast majority of these mutations have no effect on the plant or on the wine it produces because they affect non-coding portions of DNA (see DNA profiling below).

After decades or centuries of vegetative propagation, each grapevine plant harbours hundreds of thousands of new mutations. Most of them will go unnoticed, and only those having a desired effect that is observable to the human eye – smaller berries, bigger crops, for example – will be noticed and propagated separately: these are clones. Any vine grower will tell you that there can be huge differences between different clones of the same variety. They may be genetically almost identical but some clones will ripen much more easily than others, some will be more vigorous, and the thickness and colour of the skins can vary and therefore affect the style of the wines produced. Clones are specially selected in a nursery or by growers for particular characteristics, and for some varieties there can be as many as hundreds of different clones in circulation. (See the glossary for the difference between clonal and mass selection.) We feel this book is quite long enough as it is, so have mentioned individual clones only for varieties where we feel they are a particularly integral part of their, often fascinating, story.

However spectacular the physical changes in a particular variety, the accumulation of mutations over time does not result in new grape varieties, only in clones of the original one. Therefore, a grape variety (known as a cultivar in the International Code of Nomenclature for Cultivated Plants) can be defined as a group of morphologically distinct clones originating from a single initial seed which was sexually produced by a father variety fertilizing a mother variety (Boursiquot and This 1999).

This is why we consider Pinot Noir (dark-skinned), Pinot Gris (grey- or pink-skinned) and Pinot Blanc (light-skinned) to be mutations of the single variety Pinot and not distinct varieties. They are simply skin-colour variations of the same variety produced by a particular type of mutation: the insertion of a transposon (or ‘jumping gene’) in the DNA region that regulates a gene responsible for the synthesis of anthocyans causes the loss of black berry-skin colour (This et al. 2007). Pinot Noir, Pinot Gris and Pinot Blanc are indistinguishable by standard DNA profiling (described below) and are therefore considered to be genetically one and the same variety.

The older a variety is, the more mutations it is likely to have. Since such mutations may be selected for propagation, the more mutations a vine has undergone, the more clones it is likely to have. (See Changes in vineyard composition below.) For example, Pinot has hundreds of clones simply because it is very old, not because it is naturally more prone to mutation than other varieties, as has been mistakenly suggested (see the PINOT entry).

Some ampelographers and writers have used the term ‘polyclonal’ to describe certain varieties such as Sangiovese in order to account for the significant diversity seen in the vineyard (see the SANGIOVESE entry for more details). However, this is not compatible with the definition of ‘variety’ used in this book; a vineyard population identified as ‘polyclonal’ is in fact composed of the true variety and its progenies, most of which are the result of self-pollination (see above).

VINE BREEDING

Many of the varieties described in this book have been intentionally created by breeders, usually to enhance desirable characteristics such as productivity or flavour or to overcome difficulties caused by the climate, diseases or pests. The deliberate crossing of different varieties, mimicking some of the spontaneous crosses that have occurred in the vineyard in past centuries (as described above), have given rise to many of the varieties we are familiar with today. Here and throughout the book we use the term cross to refer to a variety that is the result of crossing two varieties from the same species (also known as an intraspecific cross) and hybrid to refer to the product of crossing varieties from two different species (an interspecific cross). We use the term natural cross to describe a cross that has occurred spontaneously in the vineyard.

Grape breeding was a particularly popular activity in the early to mid twentieth century in Europe in the wake of the arrival of the mildews and phylloxera (see below), when French breeders such as Seyve, Villard, Seibel and the Bouschets presented growers with a wide array of new varieties promising greater resistance to pests and diseases and/or increased productivity. The best-known and most widely planted today is perhaps the vinifera variety Alicante Bouschet (see the ALICANTE HENRI BOUSCHET entry), but hybrids such as Villards Blanc and Noir and various others carrying the name of the hybridizer Seibel were very common in France in particular in the 1950s and 1960s. In the impoverished post-war era, high yields were much more important to most farmers than nuances of quality and a lack of non-vinifera characteristics. By the late twentieth century, however, most hybrids had been eliminated from European vineyards and they are generally barred from producing quality wine within the European Union.

The much-vaunted German Wine Law of 1971, which enshrined high sugar levels as the single most desirable element of a grape, encouraged German vine breeders to outdo each other for the sugar levels they could achieve in the varieties they created – the likes of Morio-Muskat, Optima and Siegerrebe – although it is notable that it took well over a century to elucidate the parentage of the most popular crossing of all, Müller-Thurgau, created by the Swiss-born Hermann Müller in 1882. Fortunately, these body-builder creations are well in retreat in favour of varieties that produce nobler wine in modern Germany.

Austrian grape breeders on the other hand have left a decent legacy in the likes of Blauburger, Neuburger and Zweigelt. Breeders in particularly cold climates such as those of upstate New York, Russia and Ukraine have tended to concentrate on developing varieties specifically to withstand the cold, often hybrids rather than crosses of two vinifera varieties, sometimes incorporating genes from the cold-hardy Asian vine species Vitis amurensis (see those varieties with the suffix Severny, for example).

The mid-twentieth-century grape breeders of California are remembered today via the still-substantial plantings of Ruby Cabernet around the world and the rather less noble Rubired that is today basically used to deepen the colour of red wines.

Today’s new varieties are much more likely to be bred for the quality of the resulting wine than earlier versions but there currently seems to be more interest in rediscovering old varieties than in creating new ones – despite the best efforts of breeders in the south of France who have given us, for example, Caladoc, Chasan and Portan, and those of Australia who have had reasonable success with the likes of Tarrango and Cienna. Another hotspot for modern vine breeding is the American Midwest, where cold-hardy hybrids such as Traminette and Frontenac have been developed, although many breeders here seem to be motivated as much by enthusiasm for, and the local popularity of, something home-grown as by the need to create cold-hardy and disease-resistant varieties.

Another subgroup of new varieties are those hybrids that have been bred specifically to be resistant to common vine diseases and therefore to need far fewer agrochemical inputs than most conventional varieties. Hybrids such as Regent, Rondo and Solaris can be particularly useful at the coolest, wettest limits of the wine-producing world. It is not just global warming but the emergence of vine varieties such as these that has helped to push the limits of viticulture towards the North Pole in recent years. An alternative to the complex vine-breeding programmes, often involving varieties from three or more species, that have yielded these exceptionally hardy varieties (see, for example, the entry for L’ACADIE BLANC) would be genetic modification of existing varieties, but wine consumers have so far proved as resistant to GM as are the guardians of food purity.

PESTS AND DISEASES

Pests and diseases can affect both yield and wine quality, posing a significant economic threat to grape growers and motivating vine breeders to develop resistant clones or varieties.

The European grapevine, responsible for the vast majority of the world’s wines, is prey to a wide range of pests and diseases but is particularly susceptible to fungal diseases. The introduction from North America in the nineteenth century of two of the major ones, and a fatal pest, was to have far-reaching consequences for the history of viticulture. The Victorians loved collecting botanical specimens. Once steamships could travel fast enough across the Atlantic, not only could North American plants reach Europe alive, but the organisms responsible for North American plant diseases were also accidentally imported with them. powdery mildew, or oïdium, was first identified in England in 1845 and was to spread through mainland Europe, leaving vines weakened and diseased. Applications of sulphur were observed to help combat the resulting fungal disease and they continue to this day.

In the 1860s, southern French vines began to display another, puzzling, set of symptoms whereby vines appeared weakened in summer and failed to grow the following spring. Not before the spread of this phenomenon to most of Europe was it established that thousands of hectares of vines had succumbed to a North American aphid known popularly today as phylloxera that would munch its way through the roots of Vitis vinifera vines and kill them. So devastating were phylloxera’s effects that total French wine production fell by three quarters between 1875 and 1889, and the pest was to spread gradually to virtually all major wine regions.

This pest was finally identified as being identical to one known in North America which seemed to have little effect on native vines of North American species. Eventually, after panicked experimentation with all manner of ‘cures’, it was realized that grafting European varieties onto phylloxera-resistant North American rootstocks (see below) was the solution. Only a small proportion of the world’s wine drinkers are fans of wines made from vine varieties belonging to North American species, but all of them have reason to be grateful to these phylloxera-resistant American vines (which in fact vary in their individual resistances).

In the late 1870s, the world’s European grapevine species fell prey to another fungal disease from North America, downy mildew, or peronospora. Spraying with copper sulphate, which came to be known as Bordeaux mixture (bouillie bordelaise in French), had been identified as the most effective treatment by the mid 1880s and is still widely used, leading to considerable copper toxicity in the soil – causing harm to soil microorganisms and damage to vine health – of many of the world’s damper wine regions today.

Grafting is an expensive and time-consuming business, so many growers in wine regions such as South Australia and Oregon in the United States in which phylloxera has not been rife have elected to plant European vines directly into the soil, but extreme caution is needed to keep phylloxera at bay. It is still unknown in the state of South Australia, but thanks only to extremely stringent quarantines imposed on its borders with phylloxera-infested Victoria. Phylloxera surfaced in Oregon in the 1990s and resurfaced in the Yarra Valley in the Australian state of Victoria quite recently. Phylloxera is yet to make a major impact on Chinese viticulture but it is likely that it will, not least because of the Chinese producers’ enthusiastic importation of vine cuttings from abroad. Chile is the only significant wine-producing country where phylloxera is, so far, unknown – although some producers choose to graft European vines onto American rootstocks for other reasons, eg to reduce vine vigour and divert the vine’s energy to grape ripening.

Some more recent widespread threats from vine pests and diseases have come from fungal diseases that affect vine wood specifically, such as esca and eutypa dieback, which have had serious effects in some French wine regions, and from two vine diseases for which there is so far no known cure: grapevine yellows (flavescence dorée), which has been observed in many corners of the wine world, and Pierce’s disease, which has been killing vines in the southern states of the United States and in parts of California.

Different varieties have different susceptibilities to individual pests and diseases and we have given details of these in the Viticultural characteristics section of each variety’s description. These susceptibilities can affect which variety is planted where and whether a variety is likely to produce high-quality fruit and at the same time be economically viable.

ROOTSTOCKS, GRAFTING AND FASHION

It would be quite possible to write a similar book to this exclusively about the scores of different varieties of rootstock that are currently planted by wine producers. Rootstocks may be chosen because of their tolerance of local conditions such as certain soil types or weather patterns, or because of their resistance to particularly prevalent pests, or their ability to make the vines less vigorous. But since rootstocks are of much less direct interest to wine lovers because they have a less dramatic influence on the way a wine tastes, we have concentrated solely on the hundreds of different varieties of vine that produce grapes used for wine, including those from species other than Vitis vinifera.

Because different varieties of grapevine have become so much more important in recent years, not least because of varietal labelling, and because there are fashions in the fortunes of different varieties, it is by no means uncommon for a grower to graft a different variety, one that is perceived to have more value than its predecessor, onto an established rootstock. This practice is known as top grafting. In the late 1970s and 1980s, for example, when temperature control in the winery had become de rigueur and demand for newly fresh and fruity white wines was at its peak, Chardonnay was regarded as the most desirable variety of all. Thanks to top grafting, many a workhorse variety such as Colombard or Chenin Blanc was replaced by the more glamorous Chardonnay. In the United States, the spotlight of fashion shone briefly on Merlot next, and then Pinot Noir. Top grafting enables rapid switches to be made from one variety to another (and can have a disruptive effect on statistics about the area planted to individual varieties).

VINE AGE

Most vines produce commercial quantities of wine from their third year in the ground, with the amount of wine produced reaching a plateau at approximately 6–20 years old and then decreasing steadily thereafter. The quality of wine produced is conventionally thought to increase with age, however (although the very first, necessarily small, crop can sometimes produce good-quality wine) – perhaps partly because an old vine’s root system is so extensive and the vine is by then so well acclimated to the site. For this reason, old vines carry such cachet that they are often cited on wine labels variously as Old Vines, Vieilles Vignes, Vinhas Velhas, Viñas Viejas, Alte Reben, and so on.

Because their yields are relatively low, and even though they can produce high-quality wine with apparently effortless concentration, old vines can be prime targets for uprooting, especially when, as in the European Union recently, there have been financial incentives for growers to reduce their total vineyard area. Considering how important viticulture is to Europe and that it has been so for many centuries, some observers may be surprised by how relatively few really old vines are still in production there. Burgundy has some old vines, as have the Languedoc and Roussillon, and there are pockets elsewhere throughout Europe, from the Greek islands and the Mosel to Priorat and the Douro, but, in general, European wine producers have been too pragmatic about the need to maintain yields to preserve ancient vines and most have systematically replaced their plants every 25–30 years, uprooting the old vines and replacing them with grafted plants. Less commonly, growers replace individual vines but this is generally worthwhile only when the produce of their old vines can command high enough prices to compensate for tiny yields.

The world’s most extensive plantings of really old vines are, perhaps contrary to expectations, in California. Prohibition helped preserve many a vine planted in the late nineteenth and early twentieth centuries. Because the wine industry collapsed in the 1920s, it was simply not worth the cost of replacing vines, and many were virtually abandoned. Barossa in South Australia, with its particularly dry climate and many arch-traditionalist vine growers of Silesian origin who have been reluctant to succumb to the whims of varietal fashion, is another hotspot for centenarian vines, and there are some dotted around South America and South Africa.

In this era when quality is so much more important than quantity for wine production, there is at long last a realization that many, if not most, old vines are worth preserving on the grounds of the intensity of the wine they produce. In California, the Historic Vineyards Society has been formed by a group of high-profile wine producers to preserve and record in minute detail the state’s stocks of gnarled, ancient vines, particularly from the threat of being pulled out to make way for whichever variety happens to be most fashionable. There is a similar initiative in the Barossa Valley and an increasing number of producers are proudly citing the age of the vines responsible on the back labels of their old-vine bottlings, although the term ‘old vines’ is unhelpfully relative and has as yet no internationally agreed definition.

CHANGES IN VINEYARD COMPOSITION

The phylloxera plague that hit Western European vineyards from the 1860s on, described in more detail in Pests and diseases above, drastically reduced the diversity of grape varieties. When growers had to replant their vineyards by grafting their vinifera varieties onto phylloxera-resistant American rootstocks, they tended to discard many ancient native local varieties in favour of a small number of more fashionable or easily grown ones. Today there is a growing interest in long-forgotten varieties and in the many growers who are committed to rescuing varieties on the verge of extinction (see the LIMNIONA entry, for example).

The number of clones for each variety was also severely reduced because vineyards were replanted with a small number of clones selected for their resistance to diseases or their productivity (clonal selection). However, some growers continued – and continue – to select the best vines in their old vineyards in order to maintain clonal diversity (a practice known as mass selection or séléction massale).

Cultivation practices also changed radically in the late nineteenth century. The old tradition of propagation by layering (see the glossary), a simple way to fill in gaps in the vineyard left by dead vines, was replaced by the direct planting of grafted vines, enabling vine nurseries to flourish. The corollary was the abandonment of vineyard field blends, in which white and red, late or early varieties were interplanted and often harvested together. With the exception of a minute number of pre-phylloxera vineyards which have miraculously survived and some recent experiments, modern vineyards are now generally planted to a single variety, often a single clone, which means that varieties can no longer spontaneously cross in the vineyard and generate new ones.

LABELLING AND NAMING

Single-variety vineyards are much more convenient when it comes to labelling and marketing. Grape variety names now matter. Not just producers but also consumers demand to know which varieties go into the wines they drink, whether they are stated on the front label, the back label or just in the sales pitch. Towards the end of the twentieth century, when the wine world was apparently ruled by a handful of internationally famous grape varieties, one anti-GM argument advanced even by the scientists working on genetic modification was that genetically modified varieties would need new, unfamiliar names, and that they would therefore be impossible to sell. Today’s panoply of grape names (see the index for all those mentioned in this book) shows just how much consumer taste has evolved since then.

But the naming of varieties can be highly confusing – not least because the same variety can be called so many different names, certainly in different places but sometimes even in the same place. DNA profiling (see below) has shown, for example, that the Zinfandel of California is genetically identical to the Primitivo of Puglia and also, much more recently, to an obscure Croatian variety memorably called Tribidrag. But it has taken many years for some Californians to admit that the Zinfandel so familiar to them could be one and the same as an Italian import – and, as we write, few Americans have even heard of Tribidrag. In the vineyards of Liguria around Genoa, growers and drinkers were particularly proud of two of their local white wine varieties, so good with their fine seafood, Pigato and Vermentino. It came as something of a shock therefore to be told only quite recently by DNA profilers that the two varieties are genetically identical, and also identical not just to the Vermentino of Sardegna (which they had doubted) but also to the Favorita of Piemonte and the Rolle of southern France (but not the Rollo of Liguria, which might just be Tuscan in origin).

We fervently hope that this book, with its uniquely comprehensive survey of DNA results, can help to unravel some of the mysteries of grape identification.

DNA PROFILING

The identification of grape varieties has traditionally been based on the analysis and comparison of the physical characteristics of a vine’s leaves, shoot tips, fruit bunches and berries, the area of study known as ampelography (from the Greek ampelos, meaning ‘grapevine’, and graphos, meaning ‘description’). However, classical ampelography has its limitations: morphological characteristics (see the glossary) can be modified by environmental factors and diseases; seedlings are often impossible to identify before the vine reaches the age of four or five; some closely related varieties have very similar morphology; and no ampelographer on earth, however skilful, would be able to identify all the 10,000 or so varieties that exist today.

In recent years, ampelography has been significantly complemented by DNA profiling, a method of analysis routinely used in forensics today and described in more detail below. In grape genetics, the first DNA profile was established in 1993 by M R Thomas, S Matsumoto, P Cain and N S Scott in Australia. The first successful paternity test was done in 1997, when Carole Meredith and her doctoral student John Bowers at the University of California at Davis showed that Cabernet Sauvignon, the noble Bordeaux grape variety, was probably derived from a natural cross between Cabernet Franc and Sauvignon Blanc, explaining the similarities in aromas and flavours found in the grapes and wines of parents and offspring, and showing that it was perfectly possible for a dark-skinned variety to have one light-skinned parent.

This discovery came as quite a surprise to the wine world and since then the study of the relationships between grape varieties has entered a new era, with the unveiling of several other unexpected parentages, as described in this book. When one of the parents is missing (extinct or not yet analysed), it is still possible to detect parent–offspring relationships between two varieties. However, it is not possible to determine which is the parent and which the progeny because the age of a variety is unknown. When both parents are missing, the use of a recently developed probabilistic approach can detect siblings, half-siblings, grandparents or grandchildren – see the complex pedigree of Syrah for an example.

This book provides readers with virtually every DNA result published before 31 August 2011 as well as with dozens of unpublished results and fourteen pedigree diagrams exclusive to us that reveal many new, sometimes unexpected, familial relationships.

Since some grape-variety entries in this book refer to specific DNA test results and in some instances contradict earlier conclusions, it is important to explain not only how DNA profiling works in this context but also the importance of accurately labelled examples of vine varieties in the various vine collections around the world, so-called reference samples.

DNA profiling is based on the analysis of specific regions of DNA that scientists refer to as SSRs (Simple Sequence Repeats) or ‘microsatellites’. Because microsatellite length is stable within an individual grape variety but differs greatly from one individual to another, a DNA profile based on 6–8 distinct regions is enough to discriminate almost all the varieties in the world, although more than eight regions may be required to distinguish closely related varieties.

Simple as this may sound, without accurate reference samples, vine plants can easily be misidentified, leading to the sort of confusion that recently occurred in Australia, where wines labelled Albariño, a Spanish variety with an increasingly high reputation and market value, turned out to be made from the ancient but less sought-after French variety Savagnin Blanc (see the ALVARINHO entry for more detail). Producers were forced to relabel their wines and change their marketing strategies – or replant with the ‘true’ Albariño. Mislabelling was also the cause of the long-standing error over the parentage of Müller-Thurgau (see that entry for more details).








Historical Perspective
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GRAPEVINE DOMESTICATION: WHY, WHERE AND WHEN?

Why would a Paleolithic man or woman climb a tall forest tree to reach black or dark-red berries that may be attractive to birds but offer so little food value?

Serendipitous inebriation might be the answer. This idea, christened the ‘Paleolithic hypothesis’ by oeno-archaeologist Patrick McGovern (2003), suggests that a group of early humans might have been attracted by the berries only to find they rather liked their sugary, tart taste. They would then have collected several bunches in an animal hide, a wooden container or a rock crevice and, after a few days, the juice from the berries at the bottom produced a low-alcohol wine thanks to the fermentation yeasts that occur naturally in the atmosphere. Having eaten all the grapes, they might have tasted this beverage, enjoying a pleasant euphoria and hurrying off to pick more berries. Without a proper, sealed container, this ‘Stone Age Beaujolais Nouveau’, as McGovern calls it, had to be drunk quickly before it turned to vinegar.

According to this hypothesis, things changed about 10,000–8000 BC with the transition from a nomadic existence to sedentism, the process of permanent settlement that led to the beginnings of agriculture, the development of dense populations and the long-term storage of food. The ‘Hermaphroditic hypothesis’ might be used to explain the first example of grapevine domestication at this time: to secure a sufficient grape supply and avoid the dangers associated with climbing trees, some early Mesolithic or Neolithic men or women must have started to cultivate wild grapevines, either by sowing seeds or by burying shoots (still attached to the parent vine) to produce a new plant, a method known as layering which mimics what Vitis vinifera does naturally.

If a male plant were chosen, the vine would never produce berries and would be quickly abandoned. If a female plant were chosen (see p XVI), the vine would produce berries only if a male plant was near enough for pollination, otherwise the plant would appear sterile and would also be abandoned. If a hermaphroditic plant were chosen, a grape harvest would be produced each year and the vine would be preserved.

It is therefore very likely that grapevine domestication was made from the 2–3% of hermaphroditic wild grapevines generally found in natural vine populations. The domesticated vines would then have been propagated by sowing seed or planting cuttings. Vines with larger berries, bigger bunches, higher sugar content or better aromas would then have been selected and further propagated over the centuries, leading to the 10,000 or so grape varieties in existence today.

Where was the first wine grapevine domesticated? Most ampelographers (Negrul 1938; Levadoux 1956), archaeologists (McGovern et al. 1997; Zohary and Hopf 2000), botanists (Candolle 1883; Hegi 1925; Vavilov 1926) and grape geneticists (Olmo 1995; Alleweldt 1997) agree that the origins of viniculture (ie viticulture and winemaking) are located in what might be described as the grapevine’s ‘Fertile Triangle’, a vast upland region between the Taurus mountains (eastern Turkey), the northern Zagros mountains (western Iran) and the Caucasus mountains (Georgia, Armenia and Azerbaijan). Prominent Russian botanist and geneticist Nikolai Ivanovich Vavilov (1926) suggested that the area of greatest morphological diversity usually corresponds to the centre of origin of a crop, which led his disciple Aleksandr Mikhailovich Negrul (1938; 1968) to the conclusion that Transcaucasia (the area between the Black and Caspian seas extending from the Greater Caucasus to the Turkish and Iranian borders, and comprising the Republics of Georgia, Armenia and Azerbaijan) or southern Anatolia (the Asian part of Turkey) can be considered the birthplace of the cultivated grapevine, since they are the areas showing the greatest diversity within Vitis vinifera.

A recent DNA quest to discover where and when the wild Eurasian grapevine was first domesticated was baptized the ‘Noah hypothesis’ (McGovern 2003), a parallel to the Eve hypothesis that traces humankind back to a single ancestor through mitochondrial DNA analysis, as well as a reference to the story of Noah planting the first vineyard on Mount Ararat (a volcanic cone in today’s Turkey on which Noah’s ark is said to have run aground but where neither wild nor cultivated grapevines have ever been observed). Analysis of the relatedness of the silvestris and vinifera subspecies throughout Eurasia supported the thesis that the grapevine was first domesticated in the Near East (Myles et al. 2011). A focus on the grapevine’s Fertile Triangle showed that the closest genetic relationship between local wild grapevines and traditional cultivated grape varieties from southern Anatolia, Armenia and Georgia was observed in southern Anatolia, favouring the headwaters of the Tigris and Euphrates rivers in the Taurus mountains as the possible location of the first grapevine domestication (Vouillamoz, Grando et al. 2004).

This is consistent with the fact that this area of former Mesopotamia is still home to natural populations of wild grapevines, and with McGovern’s (2003) report of abundant evidence for the presence of both wild and cultivated Vitis vinifera in archaeological sites from the Neolithic (8500–4000 BC) to the Early Bronze Age (3300–2100 BC) along the upper reaches of the Tigris and Euphrates rivers, at the foot of the Taurus mountains (in Çayönü north-west of Diyarbakır, Hacinebi, Hassek Höyük, Korucutepe, Kurban Höyük, Tepecik, etc.). This area also includes the Karacadağ region in the northern part of the Fertile Crescent that has recently been acknowledged by archaeological and genetic studies as the centre of domestication of several agricultural ‘founder crops’ (those on which systematic agriculture throughout the world is based): einkorn wheat, peas, chickpeas, lentils, emmer and rye (Salamini et al. 2002). The northern part of the Fertile Crescent, incidentally, has also been shown by glottochronology, the part of linguistics dealing with the chronological relationships between languages, to be the place of origin of all the Indo-European languages (Gray and Atkinson 2003). This suggests that the Fertile Crescent was the cradle of modern civilization and it seems that all the conditions for successful vine domestication and early winemaking were met in south-eastern Anatolia.

Although genetics, archaeology and linguistics tend to point to southern Anatolia as the possible cradle of grapevine domestication, Transcaucasia still remains a serious candidate: ancient grape remains were excavated from Neolithic sites in Chokh in Dagestan, in Shomu-Tepe in Azerbaijan as well as in Shulaveris-Gora near Tbilisi in Georgia (McGovern 2003), and chemical evidence was recently found for wine production in the Areni wine region south east of Yerevan in Armenia around 4000 BC (Barnard et al. 2011).

When was the first grapevine domesticated? We will probably never know but analysis of archaeological grape remains and jars might provide some clues. However, remains found in archaeological digs usually consist of carbonized seeds and charred wood and the carbonization process, together with the enormous variability among both wild (silvestris) and cultivated (vinifera) vines, makes it difficult to identify them as one or the other.

Carbonized pips have been excavated from numerous prehistoric archaeological digs in Europe (Greece, Bosnia and Herzegovina, Italy, Switzerland, Germany, France and Spain; Rivera Nunez and Walker 1989) and in south-west Asia (Zohary and Hopf 2000) but these ancient remains most likely came from wild grape berries that were collected long before domestication. According to Georgian ampelographer Revaz Ramishvili, six 8,000-year-old pips found in the Neolithic site in Shulaveris-Gora in the hills south of Tbilisi, one of the earliest known permanent settlements in Georgia, are pear-shaped like those more typical of vinifera and allegedly constitute evidence of seeds from the first domesticated vine (McGovern 2003) but their identification is still in doubt. For archaeobotanists Daniel Zohary and Maria Hopf (2000), grape seeds found in the Copper Age (3300–3000 BC) site in Tell esh-Shuna (northern Jordan) constitute the earliest convincing evidence of grapevine cultivation because silvestris is not found in Jordan today. However, even if it is fairly unlikely that these very dry regions were home to wild grapevines some five or six millennia ago, one could argue that they have now simply disappeared from this area.

Less arguable is the evidence found in Early Bronze Age (3400–3000 BC) sites in Jericho (Palestine), Lachish (Israel), Numeira (Dead Sea, possibly Gomorrah), Arad (Israel) and Kurban Höyük (near Urfa, southern Turkey) because archaeologists have uncovered not only carbonized seeds but also charred grapevine wood as well as whole dried berries, providing solid evidence of cultivation (Zohary and Hopf 2000). However, early grapevine cultivation must be much older than this because the earliest chemical evidence of winemaking dates back to the sixth millennium BC. Using infrared spectrometry to identify tartaric acid – a sure sign of the presence of grapes – in Neolithic jar deposits, oeno-archaeologists Patrick McGovern et al. (1996) found that wine was already produced in 5400–5000 BC in Hajji Firuz Tepe (in the Zagros mountains in northern Iran), on the periphery of the area in which wild vines are found today. These clay-stoppered jars were laid on their side, embedded in the earthen floor of the ‘kitchen’, indicating that they contained wine rather than grape juice. Terebinth tree resin was added to this retsina-like wine as a preservative. Possibly older evidence of winemaking has been found, in Shulaveris-Gora in Georgia, for example, but has not yet been verified by chemical analysis.

WESTWARD EXPANSION OF VINICULTURE

From the primary domestication site in the Near East, be it eastern Anatolia or Transcaucasia, grapevine cultivation gradually spread to Lower Mesopotamia (Zagros mountains in Iran, and in Syria and Iraq) and to the Levant (Lebanon, Palestine and Jordan) between 3500 and 3000 BC. From Palestine, wine was exported to Egypt, where wild vines have never grown, as early as 3200–2700 BC: 700 jars of resinated wine were found in Abydos in the tomb of Scorpion I, king of Egypt, around 3150 BC (McGovern 2003). Soon after, grapevine cultivation was introduced to Egypt, as evidenced by hieroglyph signs showing that viniculture was already far advanced in Egypt some five millennia ago: under the reign of Den, fourth king of the First Dynasty (c.3100–2900 BC), jar stoppers specified the names of the pharaoh, the vineyard and the winery where the wine was made – the earliest ‘wine label’ in history; in Pharaoh Khasekhemwy’s tomb (Second Dynasty, c.2900–2696 BC), a jar stopper showed a grapevine growing on a trellis; on tomb walls of the Third Dynasty (c.2660–2585 BC), grape-harvest as well as winemaking scenes appeared (McGovern et al. 1997).

A few centuries later, grapevine cultivation spread around the Mediterranean and reached Crete, southern Greece, Cyprus and the southern Balkans by about 2200–2000 BC (Kroll 1991; Valamoti et al. 2007). In Italy, the earliest testimonies date back to around 900 BC, while viniculture is said to have been introduced around 600 BC to Spain and the Maghreb by the Phoenicians and to France by the Greek Phocaeans, via the foundation of Marseille (Massalia) (Terral et al. 2010). The general spread of viniculture throughout Western Europe is closely linked with the expansion of the Roman Empire (44 BC to AD 1453) and Christianity (AD 380 to the present), following the main trade routes, notably along rivers such as the Rhine, Rhône, Danube and Garonne. At the same time, the spread of Islam to North Africa, Spain and the Middle East had a powerful impact on grapevine cultivation by favouring table grapes over wine grapes. The introduction of viniculture to the New World took place much later, from the sixteenth century on, mainly by missionaries who introduced varieties as seeds (see, for example, the CRIOLLA entry) or by early settlers to America, South Africa, Australia, and so on, who took cuttings with them.

The general assumption that the grapevine spread westward then northward is based on archaeological and historical data and presupposes a single centre of grapevine domestication. However, recent studies of chloroplast DNA (ie non-nuclear DNA found in chloroplasts, the photosynthesis subunits of plant cells) suggest the possible existence of secondary domestication centres from silvestris populations in the Iberian Peninsula (Arroyo-García et al. 2006) and on Sardinia (Grassi et al. 2003), which would account for the enormous genetic diversity among grape varieties today (This et al. 2006). However, the existence of secondary domestication centres is still disputed because (a) some of the so-called dioecious wild grapevines might be crossings between real wild grapevines and feral cultivated varieties, or hybrids between Vitis vinifera and naturalized non-European Vitis species (Arrigo and Arnold 2007) and (b) the majority of recent nuclear-DNA-based studies of western germplasms have rejected any genetic relationship between wild and cultivated grapevines in Western Europe (This et al. 2006).

AMPELOGRAPHIC GROUPS

During the westward expansion of viniculture, grapevines were transplanted by cuttings or by seeds, leading to the 10,000 or so grape varieties in existence today. As explained above (see p XVI), vegetative propagation using cuttings ensures the preservation of a vine’s desired characteristics (with the exception of mutations acquired later), while sexual propagation by seeds generates a new variety each time. Given the huge genetic diversity among modern varieties, it seems that sexual reproduction by seeds has played the major role in human-driven grapevine evolution, as shown by the parentages recently discovered for varieties such as Cabernet Sauvignon (Bowers and Meredith 1997), Chardonnay (Bowers et al. 1999), Syrah (Bowers et al. 2000), Sangiovese (Vouillamoz et al. 2007) and Merlot (Boursiquot et al. 2009).

A more recent global study has shown that 384 varieties in the US Department of Agriculture’s grape germplasm collection are interconnected by a series of first-degree relationships (parent–offspring or siblings; Myles et al. 2011). Such interconnections are also found in our reconstruction of a ground-breaking pedigree of 156 Western European varieties that are related by natural crossings (see PINOT entry). This suggests that the diversity of Western European grape varieties derives from a limited number of founder varieties, possibly ancestors of Pinot, Gouais Blanc, Savagnin, Cabernet Franc, Mondeuse Noire, etc.

Long before modern molecular studies, Spanish ampelographer Simón de Rojas Clemente y Rubio (1807) first classified grape varieties from Andalucía into natural groups. Comte Alexandre-Pierre Odart (1845) attempted to do the same for French varieties, as did Russian ampelographer Andrasovsky (1933) for Hungarian varieties. Russian botanist and ampelographer Aleksandr Mikhailovich Negrul (1938; 1946) was the first to propose a large-scale classification of Vitis vinifera grape varieties, dividing them into three main groups according to their morphology, ecology and geographic origins: Proles occidentalis, Proles pontica and Proles orientalis.

Large-scale classification of major grape varieties into eco-geographic groups (proles) as proposed by Negrul (1938; 1946), Levadoux (1956) and Bisson (2009). Note that recent DNA studies challenge the classification of those marked with this symbol *.




	Proles occidentalis Negr.
	Proles pontica Negr.
	Proles orientalis Negr.



	Western Europe
	Balkans, Bulgaria, Georgia, Greece, Hungary, Asia Minor, Moldova, Romania
	Afghanistan, Armenia, Azerbaijan, Caspian Basin, Iran, Middle Asia



	Aleatico, Aligoté, Cabernet Franc, Cabernet Sauvignon, Chardonnay, Folle Blanche, Gamay Noir, Graciano, Monastrell, Muscadelle, Petit Verdot, Pinot, Riesling, Sauvignon Blanc, Sémillon, Sercial, Touriga Nacional, Traminer, Verdelho
	Alvarna, Çavuş, Clairette, Dodrelaby, Furmint, Hárslevelű, Kokur Bely, Korinthiaki, Mtsvane Kakhuri, Plavaï, Rkatsiteli, Saperavi, Vermentino *
	Charas, Chasselas *, Cinsaut *, Cornichon Blanc, Katta Kurgan, Khalili, Muscat Blanc à Petits Grains *, Muscat of Alexandria *, Ohanes, Rish Baba, Sultaniye





Proles pontica are grape varieties from Transcaucasia and Anatolia considered to comprise the oldest group. Western European Proles occidentalis, exclusively wine-grape varieties, and Proles orientalis in the Near East, are derived from Proles pontica. The outline of this classification has recently been confirmed by DNA analysis (Aradhya et al. 2003; Arroyo-García et al. 2006; Myles et al. 2011) and it is pretty safe to assume that all the 156 grape varieties included in the Pinot pedigree (see that entry) belong to the Proles occidentalis. However, Vermentino, Chasselas, Cinsaut, Muscat Blanc à Petits Grains and Muscat of Alexandria (marked with * in the table above) should probably be placed in the Proles occidentalis group.

Ampelographer Louis Levadoux (1948; 1956) and later his disciple Jean Bisson (1999; 2009) proposed a detailed classification of French Proles occidentalis into groups called eco-geogroups or sorto-types, as shown on the map below and in the table opposite. Some of the varieties listed in the table do not appear in our book because their wines are no longer commercially available.

Geographic distribution of the eco-geogroups (or sorto-types) of French grape varieties as proposed by Levadoux (1956) and Bisson (2009), adapted from Bisson (2009).
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Composition of the eco-geogroups (or sorto-types) of French grape varieties proposed by Levadoux (1948; 1956) and Bisson (1999; 2009). Grape variety names have been amended where necessary to match the prime names used in the rest of this book (see p IX) and colour variations have been omitted.




	Eco-geogroup
	Representative variety
	Other varieties in the group



	Calitor
	Calitor Noir
	Braquet Noir, Ribier Noir



	Carmenet (old synonym for Cabernet Franc)
	Cabernet Franc
	Arrouya, Arrufiac, Cabernet Sauvignon, Carmenère, Castets, Fer, Gros Cabernet, Gros Verdot, Lercat, Merlot, Merlot Blanc, Hondarribi Beltza, Pardotte, Petit Verdot



	Claret
	Clairette
	Barbaroux, Bourboulenc, Bouteillan Noir, Brun Fourca, Calitor Blanc, Colombaud, Grec Rouge, Mauzac Noir(?), Pascal Blanc, Plant Droit, Téoulier Noir



	Cot
	Cot
	Abondance, Duras, Gascon, Gibert, Grapput, Lignage, Malpé, Mérille, Négrette, Noual, Prunelard, Romorantin*, Saint-Macaire, Valdiguié



	Courbu
	Courbu Blanc
	Baroque, Crouchen, Lauzet, Manseng Noir, Petit Courbu, Tannat



	Folle
	Folle Blanche
	Balzac Blanc, Bouillet, Fuella Nera, Jurançon Blanc, Jurançon Noir, Montils, Ondenc, Roublot*, Sacy*, Sémillon



	Gras
	Graisse
	Ardounet, Blanc Dame, Blancart, Camaraou Blanc, Claverie, Guillemot, Mouyssaguès, Raffiat de Moncade



	Gouais
	Gouais Blanc
	Aligoté, Enfariné Noir, Gueuche Noir, Muscadelle, Saint-Pierre Doré



	Mansien
	Petit Manseng
	Ahumat, Camaralet de Lasseube, Camaraou Noir, Courbu Noir, Gros Manseng, Mancin



	Messile
	Gros Meslier
	Béquignol Noir, Chany Gris, Chenin Blanc, Colombard, Menu Pineau, Meslier Saint-François, Mézy, Petit Meslier, Pineau d’Aunis, Plant Vert, Sauvignon Blanc, Sauvignonasse



	Noirien (old synonym for Pinot)
	Pinot Noir
	Auxerrois, Chardonnay, Franc Noir de la Haute Saône, Gamay Noir, Gamay Teinturier de Bouze, Genouillet, Gouget Noir, Melon, Troyen



	Pelorsien (named after Peloursin)
	Durif
	Béclan, Bia Blanc, Dureza, Exbrayat, Jacquère, Joubertin, Mondeuse Blanche, Peloursin, Servanin, Verdesse



	Piquepoul
	Piquepoul Noir
	Aubun, Bourrisquou, Cinsaut, Counoise, Picardan, Rivairenc, Terret, Tibouren



	Salvanien
	Savagnin
	Aubin Vert*, Bargine, Gringet**, Knipperlé, Persagne, Trousseau



	Sérine (old synonym for Syrah)
	Syrah
	Brun Argenté, Chatus, Chichaud, Douce Noire, Etraire de l’Aduï, Marsanne, Mondeuse Noire, Muscardin, Persan, Pougnet, Roussanne, Roussette d’Ayze, Viognier



	Tressot
	Tressot
	Arbane, Bachet Noir*, Peurion





* These are natural Pinot × Gouais Blanc crosses and their assignment to these ampelographic groups might therefore need to be revised.

** Recent DNA profiling has shown that Gringet (see the entry) is not genetically related to Savagnin, which might challenge its membership of this ampelographic group.

In the text we refer where useful to the relevant groups, and would expect further work to group non-French varieties.








Pedigree Diagrams
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BRIANNA

CABERNET SAUVIGNON

CAYETANA BLANCA

COMPLETER

GARGANEGA

MUSCAT

NEBBIOLO

PINOT

PRIÉ

PRIOR

REFOSCO DAL PEDUNCOLO ROSSO

SCHIAVA GROSSA

SYRAH

TRIBIDRAG









Varieties by Country of Origin
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Countries are listed in descending order of the number of varieties included in this book. Where the origin is particularly uncertain, alternatives are given in brackets.

ITALY

377 varieties

Abbuoto

Abrusco

Acitana

Addoraca

Aglianico

Aglianicone

Albana

Albanella

Albanello

Albaranzeuli Bianco

Albaranzeuli Nero

Albarola

Albarossa

Aleatico

Alionza

Ancellotta

Arilla

Arneis

Arvesiniadu

Avanà

Avarengo

Baratuciat

Barbarossa

Barbera

Barbera Bianca

Barbera del Sannio

Barbera Sarda

Bariadorgia

Barsaglina

Bellone

Besgano Bianco

Biancame

Bianchetta Trevigiana

Bianco d’Alessano

Biancolella

Biancone di Portoferraio

Bigolona

Blatterle

Bombino Bianco

Bombino Nero

Bonamico

Bonarda Piemontese

Bonda

Bosco

Bracciola Nera

Brachetto del Piemonte

Brugnola

Brustiano Bianco

Bubbierasco

Bussanello

Cacamosca

Caddiu

Calabrese di Montenuovo

Caloria

Canaiolo Nero

Cannamela

Caprettone

Cargarello

Carica l’Asino

Carricante

Casavecchia

Cascarolo Bianco

Casetta

Castagnara

Castiglione

Catalanesca

Catanese Nero

Catarratto Bianco

Cavrara

Centesimino

Cerreto

Cesanese

Cianorie

Ciliegiolo

Ciurlese

Cividin

Cococciola

Coda di Cavallo Bianca

Coda di Pecora

Coda di Volpe Bianca

Colombana Nera

Colorino del Valdarno

Cordenossa

Cornalin

Cornarea

Cortese

Corva

Corvina Veronese

Corvinone

Croatina

Crovassa

Damaschino (or Mediterranean coast?)

Dindarella

Dolcetto

Dolciame

Dorona di Venezia

Doux d’Henry

Drupeggio

Durella

Enantio

Erbaluce

Erbamat

Ervi

Falanghina Beneventana

Falanghina Flegrea

Fenile

Fertilia

Fiano

Flavis

Fogarina

Foglia Tonda

Forastera

Forgiarin

Forsellina

Fortana

Francavidda

Frappato

Fraueler

Freisa

Fubiano

Fumin

Gaglioppo

Galatena

Gallioppo delle Marche

Gallizzone

Gamba di Pernice

Garganega

Ginestra

Girò

Grapariol

Grechetto di Orvieto

Greco

Greco Bianco

Greco Nero

Greco Nero di Sibari

Greco Nero di Verbicaro

Grignolino

Grillo

Grisa Nera

Groppello di Mocasina

Groppello di Revò

Groppello Gentile

Gruaja

Guardavalle

Impigno

Incrocio Bianco Fedit 51

Incrocio Bruni 54

Incrocio Manzoni 2.15

Incrocio Terzi 1

Invernenga

Inzolia

Italia

Italica

Lacrima di Morro d’Alba

Lagarino Bianco

Lagrein

Lambrusca di Alessandria

Lambrusca Vittona

Lambruschetto

Lambrusco Barghi

Lambrusco di Fiorano

Lambrusco di Sorbara

Lambrusco Grasparossa

Lambrusco Maestri

Lambrusco Marani

Lambrusco Montericco

Lambrusco Oliva

Lambrusco Salamino

Lambrusco Viadanese

Lanzesa

Luglienga

Lumassina

Maceratino

Magliocco Canino

Magliocco Dolce

Maiolica

Maiolina

Malbo Gentile

Maligia

Malvasia Bianca di Basilicata

Malvasia Bianca di Candia

Malvasia Bianca di Piemonte

Malvasia Bianca Lunga

Malvasia del Lazio

Malvasia di Candia Aromatica

Malvasia di Casorzo

Malvasia di Lipari

Malvasia di Schierano

Malvasia Nera di Basilicata

Malvasia Nera di Brindisi

Malvasia Nera Lunga

Mammolo

Mantonico Bianco

Manzoni Bianco

Manzoni Moscato

Manzoni Rosa

Marchione

Maruggio

Marzemina Bianca

Marzemino

Mayolet

Mazzese

Melara

Minella Bianca

Minutolo

Molinara

Monica Nera

Montepulciano

Montonico Bianco

Montù

Moradella

Morone

Moscatello Selvatico

Moscato di Scanzo

Moscato di Terracina

Moscato Giallo

Moscato Rosa del Trentino

Mostosa

Muscat Blanc à Petits Grains (or Greece?)

Nascetta

Nasco

Nebbiera

Nebbiolo

Nebbiolo Rosé

Negrara Trentina

Negrara Veronese

Negretto

Negroamaro

Ner d’Ala

Nerello Cappuccio

Nerello Mascalese

Neret di Saint-Vincent

Neretta Cuneese

Neretto di Bairo

Neretto Duro

Neretto Gentile

Neretto Nostrano

Nero Buono di Cori

Nero d’Avola

Nero di Troia

Nieddera

Nigra

Nocera

Nosiola

Notardomenico

Nuragus

Ortrugo

Oseleta

Pallagrello Bianco

Pallagrello Nero

Pampanuto

Paolina

Pascale

Passau

Passerina

Pavana

Pecorino

Pelaverga

Pelaverga Piccolo

Pepella

Perera

Perricone

Petit Rouge

Piccola Nera

Picolit

Piculit Neri

Piedirosso

Pignola Valtellinese

Pignoletto

Pignolo

Pinella

Plassa

Pollera Nera

Prié

Primetta

Prodest

Prosecco

Prosecco Lungo

Prunesta

Pugnitello

Quagliano

Raboso Piave

Raboso Veronese

Raspirosso

Rastajola

Rebo

Recantina

Refosco dal Peduncolo Rosso

Refosco di Faedis

Retagliado Bianco

Ribolla Gialla

Ripolo

Rollo

Rondinella

Rossara Trentina

Rossese Bianco

Rossese Bianco di Monforte

Rossese Bianco di San Biagio

Rossese di Campochiesa

Rossetto

Rossignola

Rossola Nera

Rossolino Nero

Roussin

Rovello Bianco

Ruchè

Ruggine

Ruzzese

Sabato

Sagrantino

San Giuseppe Nero

San Lunardo

San Martino

San Michele

San Pietro

Sangiovese

Sant’Antonio

Santa Maria

Santa Sofia

Schiava Gentile

Schiava Grigia

Schiava Grossa

Schiava Lombarda

Schioppettino

Sciaglìn

Sciascinoso

Scimiscià

Semidano

Sgavetta

Soperga

Sorbigno

Spergola

Suppezza

Susumaniello

Tamurro

Tazzelenghe

Termarina Rossa

Teroldego

Terrano

Tignolino

Timorasso

Tintilia del Molise

Tintore di Tramonti

Torbato

Trebbiano d’Abruzzo

Trebbiano Giallo

Trebbiano Modenese

Trebbiano Romagnolo

Trebbiano Spoletino

Trebbiano Toscano

Trevisana Nera

Tronto

Ucelùt

Uva della Cascina

Uva Longanesi

Uva Rara

Uva Tosca

Uvalino

Valentino Nero

Vega

Verdea

Verdeca

Verdello

Verdicchio Bianco

Verdiso

Verduzzo Friulano

Verduzzo Trevigiano

Vermentino

Vermentino Nero

Vernaccia di Oristano

Vernaccia di San Gimignano

Versoaln

Vespaiola

Vespolina

Vien de Nus

Vitovska (or Slovenia?)

Vuillermin

Petit Courbu

Petit Manseng

Petit Meslier

Petit Verdot

Picardan

Pineau d’Aunis

Pinot

Piquepoul

Plant Droit

Plantet

Portan

Poulsard

Précoce de Malingre

Prunelard

Raffiat de Moncade

Ravat Blanc

Rayon d’Or

Rivairenc

Romorantin

Rosé du Var

Rosette

Roussanne

Roussette d’Ayze

Sacy

Saint-Macaire

Salvador

Sauvignon Blanc

Sauvignonasse

Savagnin

Segalin

Seibel 10868

Sémillon

Servant

Seyval Blanc

Seyval Noir

Syrah

Tannat

Teinturier

Téoulier Noir

Terret

Tibouren

Tressot

Triomphe

Trousseau

Valdiguié

Verdesse

Vidal

Vignoles

Villard Blanc

Viognier

FRANCE

204 varieties

Abouriou

Ahumat

Alicante Henri Bouschet

Aligoté

Altesse

Aramon Noir

Aranel

Arbane

Arinarnoa

Arriloba

Arrouya

Arrufiac

Aspiran Bouschet

Aubin Blanc

Aubin Vert

Aubun

Aurore

Auxerrois

Bachet Noir

Baco Blanc

Baco Noir

Balzac Blanc

Barbaroux

Baroque

Beaunoir

Béclan

Béquignol Noir

Berdomenel

Biancu Gentile

Blanc Dame

Blanqueiro

Bouchalès

Bourboulenc

Bourrisquou

Bouteillan Noir

Braquet Noir

Brun Argenté

Brun Fourca

Cabernet Sauvignon

Cacaboué

Caladoc

Calitor Noir

Camaralet de Lasseube

Camaraou Noir

Canari Noir

Carmenère

Cascade

Castets

César

Chambourcin

Chancellor

Chardonnay

Chasan

Chatus

Chelois

Chenanson

Chenin Blanc

Chichaud

Chouchillon

Cinsaut

Clairette

Claverie

Codivarta

Colobel

Colombard

Colombaud

Cot

Couderc Noir

Counoise

Courbu Blanc

Courbu Noir

Crouchen

De Chaunac

Douce Noire

Duras

Dureza

Durif

Ederena

Egiodola

Ekigaïna

Enfariné Noir

Etraire de l’Aduï

Fer

Florental

Folignan

Folle Blanche

Fuella Nera

Gamay Noir

Gamay Teinturier de Bouze

Ganson

Gascon

Genouillet

Goldriesling

Gouais Blanc (or Germany?)

Gouget Noir

Graisse

Gramon

Grand Noir

Gringet

Grolleau Noir

Gros Manseng

Gros Verdot

Gueuche Noir

Jacquère

Jurançon Blanc

Jurançon Noir

Knipperlé

Landal

Landot Noir

Lauzet

Len de l’El

Léon Millot

Liliorila

Lucie Kuhlmann

Madeleine Angevine

Mandrègue

Manseng Noir

Maréchal Foch

Marsanne

Marselan

Mauzac Blanc

Mauzac Noir

Mècle de Bourgoin

Melon

Menu Pineau

Mérille

Merlot

Meslier Saint-François

Mézy

Milgranet

Molette

Mollard

Monbadon

Mondeuse Blanche

Mondeuse Noire

Monerac

Montils

Mornen Noir

Morrastel Bouschet

Mouyssaguès

Muscadelle

Muscardin

Muscat Fleur d’Oranger (?)

Muscat Ottonel

Négret de Banhars

Négrette

Noir Fleurien

Oeillade Noire

Onchette

Ondenc

Pascal Blanc

Peloursin

Persan

Petit Bouschet

SPAIN

84 varieties

Airén

Alarije

Albarín Blanco

Albillo de Albacete

Albillo Mayor

Albillo Real

Alcañón

Beba
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