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GENERAL INTRODUCTION

bulk of metabolic processes fed by photosynthesis and leading to the wide range of organic molecules of 
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volved in “Research Project on Georgian Grape and Wine Culture” for the enhancement and improvement 
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Chapter 1

THE CLIMATE OF GEORGIA
SURVEY DATA AND METHODS





INTRODUCTION

-

  

The  on the climate

2, oro-
-

Moreover, the local structure of the relief

-

-

land covers -

2 In its more classical form, the foehn is for a warm, dry, downslope wind descending the lee side of a mountain range 
Stau -



The large water mass of Black Sea

The Köppen – 
Geiger

The 

that the lower gradient is observed in the winter months due to the thermal inversions typical of the lower 

Table 1.1

Month Maximum temperature Minimum temperature
January
February
March 
April
May
June
July
August
September
October
November
December

 
Finally, hailstorms -

-

In summer



-

In intermediate seasons

In winter



CLIMATE CHANGE

1. 

2. 

3. -
-

-



Figure 1.1
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Temperature A

of an abrupt climate change for Georgia,

1987 

-

Figure 1.2

0

year

GEORGIA



SURVEY DATA AND METHODS

the following sources:

periods:

The 1994-2013 reference 

The 1974-2013 reference 

-

-

 Cfc - Warm temperature fully humid climate with a cool summer

e

-



-

Thermal-Pluviometric Features

Table 1.2

GDD
I - very cool Very early ripening grapes for fresh and fruity 

wines or sparkling wine bases
I cool Early ripening grapes for fresh and fruity wines or 

sparkling wine bases
II temperate cool 

Medium ripening grapes for white or red wines 

III temperate Medium ripening grapes for white or red wines 

IV temperate warm Late ripening grapes for white or red wines ready 

V hot 
V + very hot Very late ripening grapes for bodied red wines to 



Phenological Timing

Thermal Stress

-

-

 



-

Figure 1.3



Figure 1.4

The average yearly sum of the stress factor SF caused by water shortage in the soil, calculated for the 





Chapter 2

AGROCLIMATIC MAPS
FOR SUISTAINABLE 

VITICULTURAL MODELS





NATIONAL MAPS





AGROCLIMATIC AND 
HYDROLOGICAL MAPS OF GEORGIA

















REGIONAL MAPS





Bagnouls – Gaussen Diagram

ABKHAZETI

 

THERMO-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

early IV - V very low very low - high

early IV very low very low - high

medium II low - high very low - high

late I high very low - high

late < I very high very low - high

Risk of summer 
light - thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

very high very low - low medium high

very high very low - low medium high

very low very low - low medium high

very low very low - low medium high

very low very low - low medium high

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

low 0

low 0

medium

medium

high



Bagnouls – Gaussen Diagram

SAMEGRELO

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

early IV - V low - very low low - high

early IV - V low - very low low - high

medium III low - very low low - high

late II low - very low low - high

late I low - very low low - high

Risk of summer 
light - thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

very high very low - low medium high

very low - very high very low - low medium high

very low - very high very low - low medium high

low - very low very low - low medium high

low - very low very low - low medium high

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

low 0

low

medium

high

high 2



Bagnouls – Gaussen Diagram

GURIA

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

early IV - V very low very low - high

early III - IV low very low - high

medium III low very low - high

late I - II low very low - high

late I low very low - high

Risk of summer 
light - thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

medium very low medium - high very high

low very low medium - high very high

very low very low medium - high very high

very low very low medium - high very high

very low very low medium very high

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

low

medium

high

high 2

high 2



Bagnouls – Gaussen Diagram

ADJARA

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

early III low - very low very low - low

early III low - very low very low - low

medium II low - very low very low - high

late II low - very low very low - high

late I low - very low very low - high

Risk of summer 
light - thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

very low - low very low medium very high

very low - low very low medium very high

very low - low very low - low medium very high

very low - low very low - low medium very high

very low - low very low - low medium very high

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

medium

medium

high

high

high 2



Bagnouls – Gaussen Diagram

SVANETI

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

 -  -  -  -  - 

 -  -  -  -  - 

medium III very low - high very low - high

late II very low - high very low - high

late I very low - high very low - high

Risk of summer 
light - thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

 -  -  -  - 

 -  -  -  - 

very low medium high

very low medium high

very low medium high

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

 -  -  -  -  -  - 

 -  -  -  -  -  - 

medium

high

high 2



Bagnouls – Gaussen Diagram

LECHKHUMI

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

 -  -  -  -  - 

medium III very low low

medium III very low low

late II low - high low

late I low - high medium -  
very high

Risk of summer 
light - thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

 -  -  -  - 

high - very high very low - low medium high

high - very high very low - low medium high

very low very low - low medium high

very low very low - low medium high

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

 -  -  -  -  -  - 

medium

medium

high

high 2



Bagnouls – Gaussen Diagram

RACHA

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

- - - - -

medium II -III very low low - high

late II- III very low - 
very high

very low - 
very high

late II very low - 
very high

very low - 
very high

late I very low - very 
high

very low - very 
high

Risk of summer 
light-thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

- - - -

high - very high very low - low low - medium low

very low - low - very low - low low - medium low

very low - low - very low - low low - medium low

very low - low - very low - low low - medium low

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

- - - - - -

medium

medium

high

high 2



Bagnouls – Gaussen Diagram

IMERETI

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

early V very low very low -  
very high

early IV low very low -  
very high

medium III low very low -  
very high

late I low very low -  
very high

late I low - very high very low -  
very high

Risk of summer 
light - thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

very high very low low - medium high

high - very high very low low - medium high

very low -  
very high

very low low - medium high

very low -  
very high

very low -  
medium

low - medium high

very low very low -  
medium

low - medium high

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

low 0

low 0

medium

high 2

high 2



Bagnouls – Gaussen Diagram

MESKHETI

-

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

 -  -  -  -  - 

 -  -  -  -  - 

 -  -  -  -  - 

late I very low -  
very high

very low -  
very high

late I very low -  
very high

very low -  
very high

Risk of summer 
light - thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

 -  -  -  - 

 -  -  -  - 

 -  -  -  - 

very low - very 
high

low - medium low high

very low - very 
high

low - medium low high

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

 -  -  -  -  -  - 

 -  -  -  -  -  - 

 -  -  -  -  -  - 

high 2

high 2



Bagnouls – Gaussen Diagram

INNER KARTLI

The Inner Kartli region belongs to the sSouthern slopes of the Greater Caucasus mountain chains and to the North-

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

 -  -  -  -  - 

medium III - IV very low very low

medium II - III low very low - high

late II very low -  
high

very low - high

late I very low -  
very high

very low - high

Risk of summer 
light - thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

 -  -  -  - 

very high high - very high low high

high - very high medium low high

very low - high medium low high

very low low low high

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

 -  -  -  -  -  - 

medium 0

high 0

high 2

high 2



Bagnouls – Gaussen Diagram

The Lower Kartli region belongs to the northern slopes of the Lesser Caucasus mountain chain and the area poten-

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

 -  -  -  -  - 

medium - late IV - V very low very low

medium - late III IV very low very low - low

late I - II very low - high very low - low

late I - II very low -  
very high

very low - low

Risk of summer 
light - thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

 -  -  -  - 

very high high - very high low low

low - high medium low low

very low - high medium low low

very low medium low low

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

 -  -  -  -  -  - 

medium 0

high

high 2

high 2



Bagnouls – Gaussen Diagram

KAKHETI

 

THERMAL-PLUVIOMETRIC FEATURES



Beginning of Flowering Fruit Set 

THERMAL RESOURCES AND LIMITATIONS

Beginning of Veraison Summer Stress 

Spring Frost 





surface
Phenological Winkler Class Risk of winter 

frost
Risk of spring 

frost

early - medium V very low low - very low

medium V very low low - very low

medium - late III low - high very low - high

late II low very low - high

late I low - very high very low - high

Risk of summer 
light-thermal 

stress

Risk of summer 
water stress

Risk of spring Risk of water 
 

ripening

very high medium - high low low

very high medium - high low low

very low - high medium - high low low

very low - high low - medium low low

very low low - medium low low

Target yield Vine density Canopy 
height 

 
row 

distance

Canopy 
density 

Canopy 
density bunches 

For Guyot or Spurred Cordon

medium 0

medium 0

high

high 2

high 2



Chapter 3

CONCISE GUIDELINES
FOR SUISTAINABLE

VITICULTURAL MODELS
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The Choice of Variety
The choice of grape variety is the central aspect of the new vineyard design. In Georgia, there are some 

-

-

-

Figure 3.1 – Budeshuri tsiteli Figure 3.2 – Gorula



Table 3.1

VITICULTURAL 
AREAS

RECOMMENDED VARIETIES

COLORED

Amlakhu
Kachichi 

Chkhaveri 

Avasirkhva 
Tsolikouri

Samegrelo Ojaleshi Paneshi
Chetchipeshi

Tsolikouri

Guria

Aladasturi 
Chkhaveri 

Jani 
Mtevandidi 
Skhilatubani 

Sakmiela
Tsolikouri

Adjara
Satsuravi 
Chkhaveri 
Aladasturi Tsolikouri

Lechkhumi

Ojaleshi Orbeluri 
Usakhelouri 

Mujuretuli 
Kabistoni shavi 

Tsolikouri

Racha Mujuretuli
Kabistoni Savi

Tsolikouri

Aladasturi 
Otskhanuri sapere

Mgaloblishvili 
Rko shavi 

Krakhuna
Tsolikouri

Tsitska
Kapistoni tetri

Dondghlabi

Pinot noir Goruli mtsvane
Khikhvi

Inner Kartli

Tavkveri 
Shavkapito 

Saperavi 
Saperavi budeshuriseburi 

Danakharuli 

Chinuri
Goruli mtsvane

Gorula 

Rkatsiteli
Rkatsiteli muskaturi

Lower Kartli

Asuretuli shavi 
Tavkveri 
Saperavi 

Saperavi budeshuriseburi 

Chinuri
Goruli mtsvane

Rkatsiteli
Rkatsiteli muskaturi

Saperavi 
Saperavi budeshuriseburi 

Ikaltos tsiteli 
Tavkveri 

Rkatsiteli
Mtsvane kakhuri

Kisi
Khikhvi

Rkatsiteli muskaturi



-

Geo-morphological features 

Shape -

Slope gentle 

slopes are also prone to 

Aspect

surface waters and drainage of cold air from uplands 

 and is strictly related to soil ero-

-

Climate

-



Soil

-

The 

 will be referred to gravel -
ganic carbon -

Land clearing

Soil works: typically soil work consists of a deep plowing followed by harrowing in order to break the 
-

cause it is fundamental:

In order to obtain these results is also possible to associate a surface plowing with subsoilers that break 
 Soil leveling 

Management of water excess is carried out by means of  that have the aim of:

-



Water table can be also regulated by means of subsurface drainage.

-

The Choice of Rootstock

-

-
-

waterlogging resistance

Resistance to lime induced iron chlorosis -

-
-

Resistance to drought

-
sistance of a rootstock to drought is linked both to the development of its root system and to the water ab-

Induced vigor



-

-



Table 3.2

Rootstock Parental 
species

Vigor Resistance to
adapted to 

soils

Notes

drought lime water 
logging

 High Low Low Low Low in 

and 
shallow

Sensible to 
magnesium 

 Low Low High Good Deep and 

 High Good Good Low Deep and 
low in 

 Low Good Good Low Silt - 
clayey, well 

drained

Unsuitable for 

 High Good Good Good Clayey and 
calcareous

 Medium Low Good Good Deep and 
humid

Favor constant 
yield, hasten 

ripening

 Medium Low Low Low Deep and Sensible to 
magnesium 

 
hasten ripening

 Medium Good Good Good Low in 

and shal-
low

 More 
than 

medium

Good Good Good Clayey, 
deep and 

High resistance to 
saline soils

 High High Very 
high

Low Low in 

and deep

 
vigorous grape 

 High Good Good Good Low in 

and com-
pact

 More 
than 

medium

Good Good Good More 
adaptable 

 Low Low Low High Clayey and Hasten 
ripening

 Low Low Low Low Deep 
and well 
drained

Hasten ripening

 Low Good Very 
high

Low Highly 
calcareous

It may have 



The choice of the training system must take into account a plurality of managerial aspects especially in 

-

Notes

Guyot and spurred cordon Generally recommended

Italian Pergola and Casarsa
warmer and humid districts for late ripening and late harvested 

system lands as well as in small vineyards managed with family manual 

At vintage

GUYOT

SPURRED
CORDON

Figure 3.2



Guyot and Spurred cordon systems 

The main advantage of the spurred cordon system in respect to the Guyot system is related to the possi-

-

Vine density and distances -
-

-

Table 3.3

Distance 
between rows 0.80 0.90 1.00 1.10 1.20

2.20

2.30

2.40

Legend high density medium density low density



Comments 

Vine, trunk and canopy height

Comments

-

At vintage

PERGOLA

CASARSA

Figure 3.3

Italian (veronese) Pergola system

-

-



At vintage

Figure 3.4

Casarsa system

-

-

Georgian bush system

-

Winter pruning, carried out in the period of dormancy, is intended to maintain the training system, and to 
-

-
-

-



-

-

=
=
=
=

-

Table 3.4

bunch average  

Saperavi N

Table 3.5

Distances vines/ha Rkatsiteli B Saperavi N
Between 

rows
on the 

row
kg/vine bunches 

per vine
shoots 

per vine
buds per 

vine
kg/vine bunches 

per vine
shoots 

per vine
buds per 

vine



Thinning of the shoots

Thinning of the bunches -

Shoot trimming

-

Thinning of bunches
-

-

-



In t

plant and soil are normal, the doses of nutrients to be supplied will be determined having regard 

-

-



-

In the vineyard, in general, the need to increase soil mineral nitrogen availability is prevalent pre-
-

trogen reserves accumulated during the previous season have been consumed, and the grapevines 

-
-

-

-
pecially if the growing area is late, favors the onset of rot and decreases the resistance of the wood 

For the possible supply of phosphorus, potassium and magnesium, according to the already drawn guide-

Table 3.6 –  values  

Low High 

2O

< 2



Table 3.7 –  
 

Nutrient  

total

pruning wood and grapes grapes

Phosphorus 2O

2

Magnesium 

-

Table 3.8 – Range  

Fruit set

Veraison

Fe ppm Mn ppm B ppm Zn ppm

Fruit set

Veraison



LIST OF ACRONYMS

AWC available water capacity 
DOY day of the year

GDD growing degree days 

SF water stress factor
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-
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