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The first appearances and spread of 

Vitis genera on Earth

Origin of Vitis vinifera

The first generation of grapes, the Cissites, appeared in the
Cretan period (100 million years ago). It became extinct at the
beginning of the third period.
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Table of geologic time

Origin of Vitis vinifera

Era Period Epoch Events Millions of years

before today

Cenozoic Quaternary Holocene Rise of human civilization, beginning 
of agriculture.

0.01

Cenozoic Quaternary Pleistocene Evolution of anatomically
modern humans.

2.5

Cenozoic Quaternary Pliocene Many of the existing genera of 
mammals, and 
recent mollusks appear

5.3

Cenozoic Neogene Miocene Carpathian orogeny forms
the Carpathian 
Mountains in Central and Eastern 
Europe.

25

Cenozoic Paleogene Oligocene Himalayan orogeny 37

Cenozoic Paleogene Eocene Tropical climate. Modern plants
appear

65

Mesozoic Cretaceous Upper Earliest flowering plants 120

Nemerkényi és Sárfalvi, 2003. Általános természetföldrajz. 



Origin of Vitis vinifera

Eocene (65 million years ago) -
leaf, cane and seed prints can be 

found.

Oligocene (35 million years ago) 
and Pliocene (5 million years

ago) – Vitis teutonica A. 
BRAUN. was widely spread in

Eurasia.

Bouby L, Figueiral I, Bouchette A, Rovira N, et al. (2013) Bioarchaeological Insights into the Process of Domestication of Grapevine (Vitis vinifera L.) 
during Roman Times in Southern France. PLoS ONE 8(5): e63195. doi:10.1371/journal.pone.0063195
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0063195



„The recent story” of geography of 

our Planet

Origin of Vitis vinifera

approx. 15 M years ago:

• the Antarctic ice cap
reached its present size

• in the north seemingly "still 
nothing," but …

• Panama isthmus soon would be closed  the Golf-stream started to
move North -East, insuring the wetness in Europe

• the sea level decreased, therefore the Mediterranean sea locked
several times, salt layers form  the freezing point of the sea went

up



A few Vitis species survived after the

Ice Age in Eurasia

• V. diluviana SAP. 

• V. ausoniana GAUD et STR.

• V. vinifera subsp caucasica VAVILOV (Galet

szerint V. vinifera) 

• V. sylvestris C.C. GMEL.

Origin of Vitis vinifera



Vitis vinifera ssp. silvestris Vitis vinifera ssp. vinifera 

unisexual

male ♂ female ♀

hermaphrodite

male ♂ + female ♀

Origin of Vitis vinifera



Visualization of genetic relationships among sylvestris and vinifera

Myles S et al. PNAS 2011;108:3530-3535

©2011 by National Academy of Sciences

Origin of Vitis vinifera

Note: Visualization of genetic 

relationships among sylvestris

and vinifera. PC axis 1 (PC1) 

and PC2 were calculated from 

59 sylvestris samples, and 570 

vinifera samples were 

subsequently projected onto 

these axes. The proportion of 

the variance explained by each 

PC is shown in parentheses 

along each axis. The vinifera

samples are represented by 

circles, and their origins are 

indicated in the legend. The 

countries or regions of origin of 

the sylvestris samples are 

represented by two-letter 
codes provided in the legend.



Vitis vinifera ssp. Silvestris was widely spread

in the Mediterranean region

Zohary (1995) 

Origin of Vitis vinifera



Origin of Vitis vinifera

The Tigris and Euphrates rivers

stream in North-East Anatolia



DNA fingerprints of 136 cultured + 137 wild genotypes

were made to study the origin of Vitis vinifera

Wild grapes in

Europe Cultivated
grapes in
Europe

Wild grapes in Georgia 

and Armenia

Wild and cultivated

grapes in Turkey, 

cultivated forms from

Armenia and Georgia

Origin of Vitis vinifera



Population structure of cultivated and wild samples. (A) PCA plot based on genetic 

covariance among all individuals of wild samples (red) and cultivars (green for wine 

grapes and blue for table grapes). (B) Neighbor-joining tree across all samples, rooted 

by V. rotundifolia.

Origin of Vitis vinifera



Predomestication history

• The Eurasian wild grape (Vitis vinifera subsp. sylvestris) 
is a dioecious, perennial, forest vine that was widely 
distributed in the Near East and the northern 
Mediterranean before its domestication.

• The earliest archaeological evidence of wine 
production suggests that domestication took place in 
the Southern Caucasus between the Caspian and Black 
Seas.

• The divergence time between wild and cultivated 
samples suggests, however, that 
our sylvestris accessions probably do not represent the 
progenitor population of domesticated grapes.

Origin of Vitis vinifera



Where it started?

• Georgia – Humans produced grape wine hundreds of years earlier than previously 
believed, according to analysis of clay pottery dating back to 6,000 BC.

• Armenia – In the village of Areni, in the same cave where a stunningly preserved, 5,500-
year-old leather moccasin was recently found, archaeologists have unearthed a wine 
press for stomping grapes, fermentation and storage vessels, drinking cups and 
withered grape vines, skins and seeds.

• Turkey – Southeast Anatolia is on the list of likely birthplaces of viticulture: "We propose 
the hypothesis that it is most likely the first place of grape vine domestication," 
Vouillamoz told Wine Spectator, after he and McGovern presented their findings at the 
EWBC wine conference held Nov. 9–11 in Izmir, Turkey.

• Iran – The fame of Persian wine has been well known in Ancient times. The carvings on 
the Audience Hall, known as Apadana Palace, in Persepolis, demonstrate soldiers of 
subjected nations by the Persian Empire bringing gifts to the Persian king.

• Azerbaijan – The country has a thriving wine industry that dates back to the second 
millennium BC.[1] Azerbaijan's long history of wine production was rediscovered at 
archaeological digs of settlements in Kültəpə, Qarabağlar[2] and Galajig where 
archaeologists discovered stone fermentation and storage vessels that included residue 
and grape seeds dating back to the second millennium BC.

Origin of Vitis vinifera



Geographical location of wild, cultivated 
and archaeological grape remains

Origin of Vitis vinifera

Terral J et al. Ann Bot 2010;105:443-455



Domestication

• The domestication of the grapevine appears 
to have occurred between the seventh and 
the fourth millennia BC, in a geographical area 
between the Black Sea and Iran.

• From this area, cultivated forms were
probably spread by humans in the Near East, 
Middle East and Central Europe. As a result, 
these areas may have constituted secondary 
domestication centres.

First trace of cultivation of grape



Primary and secondary domestication centres of grape

Primary center 

of domestication

?

?

?

?

First trace of cultivation of grape



Transcaucasia: consensual centre of origin accepted by botanists, 

archaeologists, historians, etc.

Recent findings in genetics, archaeology and linguistics: SE Turkey (Taurus), between 

Tigris and Euphrates

First trace of cultivation of grape



Fertile Crescent: domestication centre of founder agricultural 

crops

Salamini et al. (2002). Genetics and Geography of wild cereal domestication in the Near East. 

Nature Reviews Genetics 3: 429-441 

First trace of cultivation of grape



Evidence of ancient winemaking

• Indirect evidence of ancient winemaking is provided by 
the discovery of significant quantities of vinification
residues (tartaric acid) with terebinth resin in clay jars, 
dating back to the end of the seventh millennium BC.

• In the Near East, numerous archaeological grape seeds 
attributed to cultivated grapevine were found in 
Chalcolithic and mid Bronze Age archaeological levels.

• From the eastern Mediterranean areas, grape 
cultivation seems to have spread gradually westwards.

Spread of viticulture in ancient time



The Role of Greek culture

• In Greece and Crete, the beginnings of 

viticulture probably started during the fifth 

millennium BC .

• Dionysus, the Greek god of fertility, wine, and 

ecstasy, was popular throughout much of the 

ancient world.

• Hesiod and Theofrastos wrote manuscripts on 

wine production and viticulture.

Spread of viticulture in ancient time



Egyptian viticulture

• Winemaking has a long tradition 
in Egypt dating back to the 3rd millennium BC.

• The industry was most likely the result of 
trade between Egypt and Canaan during the 
early Bronze Age.

• Winemaking scenes on tomb walls and the 
offering lists that accompanied them included 
wine, which was definitely produced in the 
delta vineyards.

Spread of viticulture in ancient time



Roman period

• In Italy, the most ancient evidence of grapevine 
cultivation dates back to the ninth century BC .

• The earliest influences on the viticulture of the 
Italian peninsula can be traced to 
ancient Greeks and the Etruscans.

• The culture of Roman winemaking was 
increasingly influenced by the viticultural skills 
and techniques of the regions that were 
conquered and integrated into the Roman 
Empire.

Spread of viticulture in ancient time
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Archaelogical evidence in

Transcaucasia

• Recent archaeobotanical material dating back to
the 7th-6th millenium BC confirms that the
Caucasus was the heart of grapevine production.

• The presence of grape seeds in archaeological
sites is sporadic and occasional.

• Vitis vinifera L. spp. Sativa seeds have been found
in more than 40 sites from the Early Neolithic.

• Seeds have been found in Shualvris Gora and 
Dangrueli Gora (Georgia), Shomu Tepe
(Azerbaijan) from the early farming culturemainly
from the 6th millennium BC.

Archeological evidences (Caucasia) 



A winery was found in the nearly

8000-year-old cave

Archeological evidences (Armenia) 

A year later, in that same cave, 

archaeologists found the oldest shoe in 

history. Areni is known as Armenia’s wine 

region and has been producing grapes and 

wine since the cave-winery was 

constructed 6,100 years ago



Wine was fermented and stored in 

„karas”

Archeological evidences (Armenia) 



Columns and other building parts are

decorated with grapes

Archeological evidences (Armenia) 



Egyptians’ contribution to the history

of wine are technological

Egypt - 1

Grape seeds and raisin
residues were found
in the tomb of pharao
Menes in the 3rd 
millenium BC.

• Images of Egyptian 
grape culture and 
wine-making 
technique are painted 
on the walls of a 
number of tombs.



Egypt’s oldest wines

Egypt - 2

Brian Handwerk
for National Geographic 
News
April 13, 2009

• Inside the tomb of Scorpion I, scientists 
discovered Egypt's oldest wines. It 
appears the 5,000-year-old wines were 
spiked with natural medicines—centuries 
before the practice was thought to exist 
in Egypt.

• The additives may have been flavorful, 
they were picked for their medical 
benefits. They were very aware of the 
benefits that natural additives can 
have—especially if dissolved into an 
alcoholic medium, like wine which breaks 
down plant alkaloids. 

• Papyrus records from as long ago as 1850 
B.C. detail how such medicinal tipples 
were made to treat a range of ailments. 
They used imported wines from the
Jordan river valley. 



Egypt - 3

Jar no. 115 [Hartung U, ed (2001) Umm el-Qaab II: Importkeramik aus dem Friedhof U in 

Abydos (Umm el-Qaab) und die Beziehungen ägyptens zu Vorderasien im 4. 

McGovern P E et al. PNAS 2009;106:7361-7366



Inventions by Egyptians

Egypt - 4

McGovern, P.E., Mirzoian, A., Hall, G. R. (2009): Ancient Egyptian herbal wines. PNAS, 106 (18):7361-7366.

• They invented the amphora. It is 
brilliant technology: simple, 
inexpensive, efficient. Clay is 
found almost everywhere and an 
amphora is easy to make. 

• The Egyptians also discovered 
glass as early as the second 
millennium BC.  

• Egyptian pharmacology was
based on plant additives in 
ancient alcoholic beverages. In 
particular, adding a tree resin to 
wine, principally to protect 
against wine disease. 

• Among the most probable herbal 
additives to the Abydos wine, 
coriander is the most widely
used.



Technology of ancient Egyptian wine

making

• The workers picked the grapes, which were then 
trodden by foot. 

• The must was poured into amphorae which, 
when full, were stoppered with clay. 

• Small holes in the neck allowed the carbon 
dioxide to escape during the fermentation. The 
holes were then sealed with clay and the wine 
was ready to age, often for many years. 

• Nobody knows how the Egyptian wines tasted or 
which varietals were used, but they were readily 
available to the wealthy. 

Egypt-5



Egyptian herbal wines

• Eight baskets (half a liter) of coriander mericarp in the 
tomb of Tutankhamun underline its importance in 
ancient Egyptian culture and medicine.

• The other herbal additive possibilities for the Abydos 
wine: balm, senna, germander, mint, sage, savory and 
thyme.

• The most probable herbal additives to the Abydos 
wine, based on current evidence, share another 
important feature in common: nearly all were 
domesticated or cultivated in the southern Levant in 
advance of their introduction into Egypt.

Egypt - 6



The role of the Greek civilization in 

grape cultivation

• The Greek civilization first emerged in Mycenae around 
1600 BC. 

• The earliest clay tablets already mentioned olive oil 
and wine, a combination at the heart of Greek culture.

• The cultivation of olives and grapes requires only 160 
to 180 days of work per year, allowing for leisure time, 
something still highly appreciated today by 
Mediterranean people. 

• A wide range of wines was produced throughout the 
country. Each region, each island had its own style and 
reputation after 1200 BC.

Greece-1



The first wine law

• In the mid-5th century BC, wine laws, first 

enacted on the island of Thasos, regulated the 

minimum quality of wines that could be sold.

• Later laws (~425-400BC) dealt with the 

earliest date for the grape harvest – thus 

guaranteeing that only mature grapes were 

used for winemaking.

Greece-2



Why is Dionysus important in Greek 

mythology?
• The Greeks credit Dionysus for creating wine.

• Dionysus was the god of grape harvesting, wine, 
wine production, ritual madness, religious ecstasy 
and theater. 

• Wine was a staple beverage of the Greeks.

• He is often carrying either a cup full of wine or a 
staff topped with a pine 

cone. At times, he is depicted 

either carrying or walking among

grape vines.

Greece-3

Christopher Sailus: The Greek God Dionysus: Mythology & 

Facts



What types of wines were produced?

• According to Hippocrates a few dry light wines

and numerous heavy and sweet wines with a 

high alcohol content were produced.

• A high concentration of sugar in the must was 

achieved by a variety of techniques: 

- twisting the stems of grape bunches;

- harvesting very ripe grapes and letting

them overmature on a straw bed.

Greece-4



The role of Greek settlements in the

spread of wine culture

Greece-5

• The Greek influence was concentrated along 

the coast of the Mediterranean basin.

• The Greeks exported viticulture everywhere 

they went, but they systematically colonized 

their settlements. The Greeks arrived in Sicily 

in the 8th century BC. Sicily still produces very 

interesting wines, including dessert wines such 

as Marsala or Zibbibo. 

• The Greeks moved to southern Italy (where 

Etruscan wines already existed). On the coast 

of France, the Greeks established the city of 

Massilia (Marseilles) around 600 BC. It is likely 

that local vines were already being cultivated 

there by the Celts.

• We have some evidence that the Greeks

traded deep inland along the rivers, as a Greek

style column was found in the bed of the

Danube in Hungary.



The wines were identified and marked with 

geographical names and appellations

• Ismarikos, Maronios, Mendaios, Acanthios, 
Skionios and Vivlinos were famous wines from 
the regions of ancient Macedonia and Thrace.

• The Lemnios, Lesvios, and Thassios wines were 
from the respective islands of the northern 
Aegean.

• International grape varieties were clearly
distinguished by genetic analysis from local Greek
grapevines in one of the later studies.

• Local varieties included: Nevro, Ningrigiotiko, 
Zalovitiko, Voulgaroudis etc,.

Greece-6

Georgios Merkouropoulos and Photini Mylona: Assessment of genetic diversity of Vitis 

vinifera local cultivars of northern Greece as a means for valorization of vine and wine 

territories



The Greek influence in winemaking and 

drinking during the rise of the Roman Empire

• The wines were heavy and sweet.

• The best ones were aged for decades in 

amphorae.

• The Romans considered wine an essential

drink and it was popular in all ranks of the

society.

• The consumption of wine was common and it

was available to all the ranks of the society.

Rome-1



Early wine history in the Roman Empire

Golden 
age (2nd 
century

BC)

Production and 
consumption
reached its

peak

Opimian
vintage

At the
beggining Greek
wine was more 
favoured then
Roman ones

Wine regions
emerged in 
Lombardy, 

Tuscany and 
Venice

Rome-2



Importance of Pompeii
• The city, located south of Naples is considered one of the

most notable wine centers of the ancient Roman Empire.

• There were three major factors for that:

- high production

- home of famous vineyards

- world trading center of wine.

• Pompeii was completely destroyed in 79 AD by the
eruption of Mount Vezuvius.

• In order to address the shortage of food Rome issued an 
edict in 92 AD to ban new plantings of vineyards in Roman
provinces.

Rome-3



Inventions in wine production during

the Roman period

• The Romans invented the wine press.

• The Romans also engineered the

dolium, a very large clay jar

(~300-gallon capacity).

• The Romans realized that transporting wine by 

sea often improved it.

Rome-4



Famous Roman wines

• FALERNUM. The most famous Roman wine was a fulvus white. It was best drunk aged although it 
was reputed to last no longer than 20 years.

• CALENUM. Similar to Falernum, this had a lighter taste and was apparently the patrician class’s 
favourite.

• ALBANUM. There were two types: dry and sweet. It was regarded as a quality wine that needed 15 
years to mature.

• MASSILITANUM. A smoky, cheap wine that was reputedly healthy but not very tasty.

• MOMENTANUM. Needed at least five years to be drinkable and even then it was unremarkable 
according to Martial.

• MULSUM. The aperitif of choice. Mulsum was wine combined with honey, either during or after 
fermentation. Columella recommended the addition of the honey during brewing although Pliny 
the Elder felt it should be added to a dry wine before serving.

• PASSUM. Raisin wine. Made from half dried grapes left on the vine, passum was a sweet drink.

• CONDITUM. A wine mixed with pepper, honey and seawater, (one wine drinking custom that the 
Roman’s did borrow from the Greeks.) Cato recommended the use of Apician grapes.

• LORA. The wine of slaves, Lora was made from the leftovers of grape production. Grape pulp was 
mixed with water and pressed a second or third time.

• POSCA. Not strictly a wine, this was a vinegar based drink, often popular with travellers. The 
vinegar was carried in a flask and added to water, making a reputedly refreshing beverage. The 
custom arose because of vinegar’s disinfecting properties. It was, therefore, a way of making 
unreliable water drinkable. To improve flavour it was often flavoured with spices and honey.

Rome-5



Wooden barrels

• In 58 BC, the Romans moved into regions that could 
not be accessed by ships. Goods such as wine now had 
to be transported overland. With few (or no) roads, 
amphorae were a most impractical means of 
transporting wine.

• The Celts had a solution: barrels, made of (pine) wood. 
They used them to store and transport beer, wine, oils, 
and other goods. 

• Roman barrels appeared at the turn of the millennium.

• This marks an important turning point in the history of 
wine. The material in which wines has been fermented, 
aged, and transported for over 5,500 years, clay, was 
being replaced by wood. 

Rome-6



Wine region evolution by Romans

• To eliminate the long-distance trade of wine, vineyards
were established in Bordeaux, Trier and Colchester
around 59 BC.

• Roman colonization influenced the development of 
Cordoba. Ceretanum was popular even in Rome.

• The Celts were the first to develope viticulture in Gaul. 

• Romans chose sothern hill slopes facing river beds like 
in Bordeaux, the Rhone valley, the Saone river, 
Burgundy wine region became well known for its
Augustodunum city.

• Rhineland in Germany, Middlesex in Britanny and 
Pannonia, Sirmium became well known for their wines.

Rome-7



The end of the Roman Empire
• The Roman Empire began to crumble under its own 

weight in the late 4th century.

• After the death of Theodosius I in 395, the Empire first 
split into an Eastern Empire, centered in 
Constantinople and a Western Empire, centered in 
Milan, then Ravenna. 

• Note that one aim of the Barbarians was to ‘be like the 
Romans’. After all, Rome had been the symbol of 
power, wealth, and civilization for centuries. Many 
Barbarians embraced Christianity, and developed a 
taste for wine.

• The History of wine continued.

Rome-8



The role of emperor Probus

• The emperor Marcus Aurelius Probus (276 – 282 A.D.) is 
typically regarded as the patriarch of wine culture in the 
region. In fact, he introduced legislation affecting viticulture 
that greatly eased previously existing restrictions in the 
northern and western provinces.

• Historic records show that Probus planted grape vines in 
the Roman provinces of Pannonia, Gallia Narbonensis and 
Moesia around 280 AD. This was in accordance with the 
decision issued by Emperor Probus to call off a ban 
imposed by Emperor Domitian on growing grape vine 
outside the Apennines.

• Vinum album and Vinum atrum were grown side-by-side.

Pannonia - 02



Wine in ancient Pannonia

• The Pannonians dwelt in Europe near the Danube from 
Noricus up until Misia. They were neighbours to the 
Delmatae, but lived a harsher life than any other people. 

• They had neither land or good climate, nor could oil or 
wine be grown there.

• Wine was in a small amount and poor quality.

• Probus allowed the Gauls and the Pannonians to own 
vineyards. 

• Vitrivius’ advice about special rooms for houses: „Rooms 
with the press should lie next to the kitchen as this is 
suitable to store oil, fruits, next to this should be a wine
cellar”.

Pannonia - 04



The earliest wine residue in Pannonia

• The earliest wine residue in Hungary dates 

back to 700 B.C. (at Fehérvárcsurgó), which 

places the beginnings of wine making to the

Iron Age. 

• Thus, there is evidence that both grape 

cultivation and wine making date to well 

before to the Roman period in Hungary.

Pannonia - 1 



Ancient viticulture in Pannonia

• The most important monument was discovered

at the end of 18th century on the hill of Pogan. 

This was a large altar dedicated to Liber by

Aurelius Constantinus.

• The altar is kept in the archaelogical museum in

Zagreb. 400 arpents (136.75 ha) of vineyards

were planted at the request of his son Venantius. 

• The inscription speaks of a large surface planted

with grapes in Baranja.

Pannonia - 05



Production and harvest

• Pruning knives made of iron have been found in Pannonia.

• Various other tools that were employed in working the vines, such 
as spades and double-bladed mattocks have been preserved.

• During the grape harvest, the fully ripened clusters were picked by 
hand, or cut off with a grape-knife and collected in baskets.

• They were trodden by perhaps several men with their naked feet.

• After treading and pressing, the must was decanted into plump 
fermentation vats made of clay, which were sealed with a flat lid 
with handles before being buried in the courtyard or in the cellar.

• In Pannonia, wooden casks were frequently used. 

Pannonia - 03



The harvest is documented the best

• It is possible to reconstruct almost all the

phases of the work. 

• Grapes were harvested by hand and collected

in baskets. 

• Stone presses were also used at that time.

Pannonia - 06



Grapevine growing regions

• Sirmium

• Sopianea

• Alisca

• Aquincum

• Viti-,  viniculture is already established all 

around the above-mentioned regions in the 

first half of the 4th century.

Pannonia - 07



Labour in viticulture

• Slaves trade.

Pannonia - 08



Wine trade

• Valuable goods were traded for wine.

• It was more expensive than other beverages.

• Wine prices were from 30 denarii per a sextarius
of wine of the best quality and to 8 denarii for 
ordinary wines. The price of wine increased to
107 to 128 times higher than it was at the 1st 
century.

• Because of the wars keeping values and trading 
were dangerous, therefore wine trade decreased
in the 5th century.

Pannonia - 09



After the collapse of the Roman

Empire

• The survival of viticulture depended on early

Christianity.  

• The symbolic drinking of wine as part of the

Christian Eucharist, Mass and Communion was

to play a fundamental role in influencing the

global distribution of viticulture.

• The wine itself has social and ideological

significance as well.

Pannonia - 10
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The destruction of winemaking after

the Roman Empire

• The long period of instability greatly affected 

wines. Trade was disrupted, and traveling was

difficult and risky, owning to precarious roads.

• The upscale Roman market for quality wines was 

gone, and much of the technical infrastructure 

had disappeared. In particular, amphorae were 

gone for good (except in a few southern islands 

and parts of the Middle East), and the Roman skill

of ageing wines was forgotten.

Role of religion - 1



The role of the adoptation of the

Christian religion

• The Christian religion was adopted by many 
barbarians and it not only survived but gained 
strength. 

• Constantine declared himself a Christian in 
324 and Emperor Theodosius (346-395) made 
the faith the official state religion. 

• Since wine is needed for mass,  vineyards 
were planted near churches, abbeys and 
monasteries

Role of religion - 2



The main players of wine production

around 800 AD

• By the time of the fall of Rome, vineyards had 

been established in almost all of Europe and 

the Middle East. A few belonged to the secular 

nobility, most were associated with abbeys, 

monasteries and churches. The clergy had 

land, cellars, patience and abundant 

manpower.

Role of religion - 3



The Church as the most important

player in wine culture

• The Church enjoyed the protection of kings and 
emperors who wanted good wines for themselves. 

• King Guntram, grandson of Clovis, gave a vineyard to 
the abbey of St. Benignus near Dijon in 587. In 630 the 
Duke of Lower Burgundy gave several vineyards to the 
abbey of Bèze, in the heart of Burgundy. These later
became Gevrey, Vosne, and Beaune. In 775 
Charlemagne gave the hill of Corton to the abbey of 
Saulieu. He demanded that a white varietal be planted 
there (red wine tainted his white beard). The vineyard 
became the famous ‘Corton-Charlemagne’, which 
today produces a most distinguished chardonnay. 
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The importance of location

• In 867 Charles the Bold gave land in Chablis to 
the Chapter of St. Martin de Tours. The monks 
quickly discovered that the region produces 
exceptional wines. Since the river Yonne flows 
into the river Seine, the region also has easy 
access to Paris.

• At the time, the location of vineyards was 
selected for practical reasons: they had to be 
near a large city or a major river, thus facilitating 
the sale or shipping of wines
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The role of climate

• The climate also played a role in the rapid expansion of 
vineyards throughout Europe. After a cooler period in the 
5th and 6th centuries, the ‘medieval warm epoch’ 
benefited viticulture in Europe from about 800 to 1300. 

• Since wines were produced during that period as far as
several hundred miles north of London, summers had to be 
longer and winters milder than they are today.

• In the early Middle Ages, red as well as white wines were 
produced, but wine presses were expensive and only the 
wealthy estates (larger abbeys or monasteries) were well 
equipped. Common wine was obtained by foot treading –
which probably resulted in blush-type wines. This was often 
done in open air, probably to limit carbon dioxide 
poisoning.
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The quality of the wines

• The barrels were usually left outdoors: wine 

cellars appeared only in the late Middle Ages. 

The alcohol level was often low (around 7-

8%), the acidity high, and the wine 

unstable[24]. It was not known that barrels 

must be kept full to compensate for 

evaporation and leaks. If they are not, the 

wine is continuously exposed to oxygen and 

quickly turns to vinegar. 
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Problems with barrels

• No wine survived very long: there were no 

airtight amphorae or bottles in which wine 

could age. There was no resin from the 

Terebinth tree to slow down the vinegar 

bacteria. Wooden barrels leaked and the wine 

oxidized. Documents show that the price of a 

six-months-old wine was only about half of

that of a new one and beyond a year or so, 

most wine was undrinkable. 

Role of religion - 8



Wine trade

• Trade barriers were in place everywhere to 

protect the local production, which itself could 

not reach distant markets for the same reason. 

• The wines produced along the Rhine were mostly 

shipped to England. Some wines were shipped 

from Bordeaux to Scotland and Ireland (a large 

importer). Some wines from Champagne reached 

Paris because Champagne is at the crossroads of 

major trade routes.
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Benedictines and Cistercians 

• Monastic viticulture on a grand scale began late in the 10th 
century, first with the Benedictines.

• The Cistercians (white habits) founded the monasteries of 
Molesme (1075) then Citeaux (1098), just east of Nuits-
St.George.

• It is said that Cistercians even tasted soil samples before 
deciding where to plant new vineyards. They brought the 
chardonnay grape to the region of Chablis and introduced 
the notions of terroir and cru. ‘Terroir’ refers to the soil, 
exposure, slope and other physical characteristics of a 
vineyard. ‘Cru’ relates to a wine from the grapes that grow 
in a specific geographical location. 
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The Arabs

• The year 1096 marked the beginning of the 

Crusades. These bloody expeditions had little 

impact on the history of wine, except that the 

returning crusaders were exposed to Arab 

technology. One important example is 

distillation. 

Arab contribution 1



Arab contributions

• After the Barbarian invasions, the Arabs became the 
custodians of Civilization. 

• The Arabs maintained glass-blowing skills and in the 8th

century invented distillation. ‘Alembic’ (al-anbiq) and 
‘alcohol’ (alkoh'l) are both Arabic words.

• Distillation was a technology brought back to the West 
by the Crusaders returning from the Middle East. 
Distilled alcohol first appeared in Italy in the 12th

century and quickly gained importance, mostly for its 
medicinal value as an antiseptic. 

• Alcohol also served as an additive to strengthen wine 
and stabilize it during transport by sea.
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Early variety classification

• Pinot noir and Gouais blanc were widely grown in 

north-eastern France during the Middle Ages.

• Pinot was grown in vineyards owned by the 

church and the aristocracy, while peasants grew 

Gouais.

• This is a striking conclusion, as Gouais is generally 

considered a highly inferior variety, and its 

cultivation was banned for many years in parts of 

Europe.

Use of varieties



Ampelography

• The word Ampelografie is originated from

Greek.

Use of varieties



Grape varieties grown in France

• Pinot noir replaced Gamay in Burgundy.

• Gamay cultured in Beaujolais.

• In Bordeaux red and white wine were mixed, 

called blush wine.

• Also wines light in color were produced and 

they were called ‚claret’ in England. There is a 

French white grape named Clairette, but it is 

spread in the Rhone valley.

Use of varieties



Emerging Italian varieties

• Sangiovese, Nebbiolo and Barbera became
popular from the 14th century.

• Glera, grown in ancient Rome, is the principal 
grape of the modern Prosecco sparkling wine.

• There is Cannonau, for example, Sardinia’s 
version of Spain’s Garnacha; the Nero d’Avola
from Sicily, and the Negroamaro, another grape 
from Apulia, the heel of the Italian boot, whose 
history stretches back to the Greeks and 
Phoenicians.

Use of varieties



Barrel

• The Celts are recognized as the inventors of 

the wooden barrel.

• Different woods each affected wines in their 

own way.

Improvement in wine making 1



Alcohol addition

• In the late 1600s, the English imported French oak 
barrels to the Upper Douro Valley in Portugal. These 
barrels replaced the goatskins in which the local wines 
were traditionally kept (for lack of wood for barrels and 
bottles).

• Following the Dutch methods to stabilize the wine, the 
merchants often added some brandy before shipping.

• In 1678 an English merchant reported that an abbot at 
the monastery at Lamego (south of Régua in Baixo
Corgo) added brandy to his wine before the end of the 
fermentation. The resulting wine was powerful and 
contained a lot of residual sugar: port was born.
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Sulphur

• It was known till the end of 15th century that 

the use of sulphur could lead to wine 

poisoning and was deemed a punishable 

offence.

• Stabilising wine using sulphur was legislated 

for the first time in 1487.

Improvement in wine making 1



Burgundy

• The (first) Golden Age of Burgundy lasted from 1364 to 
1477, owing to four powerful dukes, wine lovers 
dedicated to excellence. 

• In 1395  Philip the Bold (1364-1404) ordered the 
prolific but common Gamay varietal to be removed
from the region and replaced by the Pinot noir.

• Philip the Good (1419-1467) declared the flat lands 
around Dijon off-limits to the Pinot noir. None grows 
there still today.

• The Hospices de Beaune are famous for their wine 
auctions.
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Cotes du Rhone

• Between 1307 to 1377, the papacy moved from 

Rome to Avignon (southern France, along the 

river Rhône). This coincides with the 

reappearance of the wines from Côtes du Rhône, 

in particular the Château-Neuf-du-Pape. 

• Popes Clement V and John XXII were also very 

fond of the wines from Beaune, which were 

transported to Avignon at great expense to grace 

His Holiness’ taste buds. 
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Champagne

• The role of Champagne wines in the late Middle 

Ages was minor. 

• Champagne was as far north as wine could still be 

cultivated. The wine tended to be acidic and light. 

• Bubbly wine was made because of the double

fermentation: one in the fall and a second one in

the spring, because the cold yeast goes to

dormancy with the arrival of the cold in the fall.

• Sparkling wine was born here in the 1400s.
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From the past till today
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Bordeaux

• Bordeaux wines were not known in the early Middle Ages. 

• Eleanor of Aquitaine (1122-1204) married the fiery Henry 
Plantagenet, soon to become Henry II of England. This 
added the region of Aquitaine (and therefore the wine 
region of Bordeaux) to the crown of England. 

• The wine trade between Bordeaux and England increased 
enormously from 1154 to 1452. In 1226, Louis IX of France 
took La Rochelle, the most important port on the Atlantic.

• Bordeaux wines established themselves as the best in the 
world. This would not be seriously challenged until late in 
the 20th century.
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A few famous wines from Bordeaux

Wine regions 5



Italy

• Italian wines from Tuscany reached high

reputation.

• Chianti has been very popular since the 14th 

century.
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Spain

• Low-quality wines were produced all around
in Spain.

• Deep red, so called ‚black’ wines were
produced in the northern part, around the
river Douro.

• Strong, alcohol-rich wines were produced in
Jerez and Cadix.

• Sherry was exported to England, and 
traditionally called „sack”.
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Portugal

• Port wine was developed for the English market.

• Heavy red wines were produced in the Duoro

river valley.

• In the third quarter of the 14th century 

Portuguese wine was traded with the Hanseatic 

League, which took it to Germany, the 

Netherlands, Ireland and the Baltic States. Wine 

was transported in vats, casks, barriques, barrels, 

and amphorae.
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Improvement in vineyards

• Burgundy and Champagne, where the 

majority of vineyards had been planted by 

monks on church property during the Middle 

Ages.
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Improvement in wine making and 

serving

• In England, the first thick and sturdy bottles 

were made, corks and corkscrews perfected. 

• In France Pierre Dom Pérignon made the first 

quality still wines in Champagne.

• Observational science had its first major hero 

in Italy, Galileo Galilei.

• Château Haut Brion, the first recorded brand

name wine since Roman times.

Improvement in wine processing 2



Pierre Dom Perignon (1639-1715) with

Champagne
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The first brand name in the modern 

era of viticulture

Improvement in wine processing 4



The noble rot

• The beneficial role of the ‘noble rot’ (the fungus 

Botrytis Cinerea) was accidentally discovered in 

1650.

• Fearing Turkish attacks, the people of Tokaj (the 

city, some 120 miles north-east of Budapest in

Hungary) fled or remained within city walls to 

avoid being captured while working in the 

vineyards. The harvest was thusly delayed and 

noble rot developed on the grapes.

Noble rot 1



Bubbles in the wine

• During the Medieval warm epoch, making wine in 
Champagne was not particularly challenging, and 
wines were produced much further north. 

• The short growing season meant a high 
acid/sugar ratio. 

• The fermentation was rarely finished by the time 
winter arrived and the yeast would go dormant. 
In the spring, the fermentation started again, 
resulting in a wine that was bubbly (because of 
the carbon dioxide produced by the 
fermentation).

Bubbles in the wine



The role of the Dutch trading

companies

• With few natural resources, the Dutch turned to 

trade. They were very good (and aggressive) at it. 

Their fat ships (‘flyboats’) held twice as much 

cargo as English ships, their closest competitors.

• In Europe they dominated the wine trade.

• In the late 1670s, Europe's total merchant fleet 

consisted of maybe 20,000 ships, of which about 

15,000 were Dutch, and only 3,000 English and 

probably 500 French. 

Transportation 1



The discovery of sulphur

• The constant shaking and temperature fluctuations 
during transport by ship would often cause the wine to 
go bad.

• Different techniques were developed to avoid wine
spoilage: fortification, secondary fermentation to have
more alcoholic wines, blending light wines with
stronger.

• The Dutch introduced the use of sulphur to stabilize 
the wine: candles dipped in sulfur were burned inside 
barrels before they were filled with wine. 

• In French, they were called allumettes hollandaise 
(‘Dutch matches’) or ‘mèches souffrées’. 

Transportation 2



Transport regulations

• The success of the Dutch infuriated the French 

and especially the English, whose trading 

power was seriously threatened.

• This situation led to protectionist legislations 

such as Cromwell's ‘Navigation Ordinance’,

which forbade the Dutch from shipping 

between English and foreign ports. 

Regulations 1



The relationship between a shipping

war and barrel manufacturing

• In France Minister Colbert ordered the 

planting of oak forests in Limousin and 

Tronçais to provide quality wood for a future

French navy.

• These forests now provide the oak for wine 

barrels exported all over the world.
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Powdery mildew

• Mildew (or downy mildew) is one of the most 

dangerous fungal diseases of the European 

grape varieties.

• This disease hit the vineyards of England in

1834.

• It spread all across Europe. It was discovered

in France in the 1850s and it reached Hungary 

in 1853.

Diseases at the end of 19th century 1



The morphology of powdery mildew



Controlling powdery mildew in

vineyards

• Dusting leaves and berries with lime and 

sulfur was effective in the 1850’s during the 

epidemic Europe.

• Current organic agricultural practices still use 

a sulfur formulation as a treatment for 

powdery mildew.

• Typical applications of fungicides occur during 

prebloom and for 2–4 weeks post bloom.
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The downy mildew

• Downy mildew is a highly destructive disease of 
grapevines in all grape-growing areas of the 
world where there is spring and summer rainfall 
at temperatures above 10ºC (50ºF). 

• The best information available indicates that the 
downy mildew of grape is endemic in North 
America, where it was reported for the first time 
by Schweinitz in 1837.

• This disease was introduced to France in 1874 
and subsequently to other parts of Europe, 
where it had become a serious disease, by 1917.

Diseases at the end of 19th century 3



Symptoms of downy mildew infection on grape



Controlling downy mildew in vineyards

• In 1885, P.M.A. Millardet first used Bordeaux mixture 
(copper sulfate and lime) to control downy mildew in the 
vineyards of France, beginning the chemical era of disease 
control.

• Both pre-infection (protective) and post-infection (systemic 
or penetrant) fungicides are widely used for the control of 
downy mildew.

• Pre-infection fungicides include the copper-based 
fungicides.

• Currently used post-infection fungicides include
phosphonate (e.g. fosetyl-aluminum), phenylamides (e.g. 
melalaxyl), QoI (e.g. azoxystrobin), and Carboxylic acid
amides (CAA; e.g. mandipropamid). 

Diseases at the end of 19th century 4



The appearance of grape phylloxera

• Phylloxera was first noticed in 1863 in 

Southern Côtes du Rhône, France.

• It is a small, root and leaf eating aphid.

• It crawls from vine to vine, and its yearly

reproduction rate is extremely high.

Grape phylloxera 1



The spread of grape phylloxera

• The timeline of grape phylloxera spread in

Europe.

Grape phylloxera 2
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The destructive power of grape

phylloxera

• In France, phylloxera destroyed 3.1 million 

hectares of vines from 1875 to 1889 and the 

production dropped from 6.6 billion to 1 800 

million liters.

• In Hungary the production was halved, but

because of the sandy soil conditions in the

Great Plane it was saved in most growing

areas.
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Solving the phylloxera problem

• An American entomologist, Charles V. Riley, 
suggested grafting European varieties on 
American rootstock. 

• Most French growers resisted the idea of 
importing the inferior American varietals to 
Europe and feared that the quality of wines might 
be irreparably compromised.

• Some growers created American-vinifera hybrids, 
the so-called ‘French hybrids’, but these provided 
only moderate phylloxera resistance and the 
quality of the wine was definitely lower.

Grape phylloxera 4



The technology of grafting

• The grafting of vinifera varietals onto 

American rootstock began, not just in France 

but throughout the world. 

• Grape rootstock breeding was started.

• The new propagation technology was

developed and spread all across Europe.

Grape phylloxera 5



Grape rootstock and grafting

• Different North-American Vitis species were

tried and thousands of canes were imported

to Europe.

• Vitis riparia had seemed most useful at first, 

because it was easy to root and graft, however

it was not lime tolerant.

• The bench grafting technology was developed

to produce propagation materials.

Grape phylloxera 6



The parentage analysis of grape

rootstocks

• 36 rootstocks have been analysed.

• 39 % of the rootstocks originate from 3 

species/varieties.

a., Vitis berlandieri cv. Rességuier 2

b., V. rupestris cv. du Lot

c., V. riparia cv. Gloire de Montpellier

Riaz, S., Pap, D., Uretsky, J., Laucou, V., Boursiquot, J-M., Kocsis L., Walker, M.A. 2019. Genetic diversity 

and parentage analysis of grape rootstocks. Theoretical and Applied Genetics. 

https://doi.org/10.1007/s00122-019-03320-5
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Teleki’s rootstock plantation was

famous all around Europe

5 BB rootstock block

Teleki 8 B rootstock block in cultivation
Grape rootstocks and propagation 2



The process of grafting propagation

Stock plantations

Packaging, storing

Grafting Forcing

Field nursery

Rooting up

the nursery

Hot 

water

treat-

ment



The timeline of some grapevine nursery innovations

1895 1900
200019701950 1960 1980 1990 2010

Grape rootstocks and propagation 4



Rootstock stock plantation and cane production



Scion bud production and preparation

Grape rootstocks and propagation 6



Content – Part V.

• The modern era of viticulture

– Viticulture in the World – 8 slides

– Europe – 6 slides

– The Americas – 4 slides

– Asia – 4 slides

– Africa – 3 slides

– Australia and New Zealand – 5 slides



The main numbers of grape and wine

production

• The total surface area of the world’s vineyards is 
estimated at 7.4 mha, stable since 2016.

• In 2019 the world wine production, excluding juices
and musts, is estimated at 260mhl.

• The total grape production is 73.67 million tonnes. 30 
million tonnes for fresh market and raisin.

• After the slight decline in world wine consumption 
registered in 2018, the world wine consumption in 
2019 is estimated at 244 mhl, marking a +0.1% with 
respect to the previous year.

Modern era of viticulture - World viticulture
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Grape growing zones in Western and 

Southern Europe

Modern era of viticulture - Europe



The top grape producers in Europe
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Other grape producer countries in

Europe

Modern era of viticulture - Europe



Volume of wine produced in the European wine 

producing countries in 2018 (in million hectoliters)
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South –American wine production

Modern era of viticulture - America



Grape growing area in the United States from 2014 to 

2018 (in thousand hectares)
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Wine production in the United States and in 

California from 2006 to 2017 (in million gallons)
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Asian wine production (tonnes)

Modern era of viticulture - Asia

China – 1 700 000

Japan – 80 000

Kyrgyzistan – 1 752 

Uzbekistan – 35 840

Turkmenistan – 39 000



Modern era of viticulture - Africa



Australian wine industry

Modern era of viticulture – Australia and 

New Zealand



New Zealand Vineyard Register Report 2020

Modern era of viticulture – Australia and 

New Zealand



The end  

Historical bases of viticulture

Thank you for your attention!
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