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Disease-Resistant Foreign Grape Clones in Georgia and Their
Prospects for Use

Papuna Chikovani

PhD in Food Technology, Professor, Akaki Tsereteli State University, Kutaisi, Georgia
Manana Karchava

SD doctor of technical sciences, professor, Akaki Tsereteli State University, Kutaisi, Georgia

In recent years, Georgia has seen a growing interest in foreign disease-resistant grape clones.
These hybrids, created by crossing Vitis vinifera with wild resistant species, offer significant ecological
and economic advantages, particularly in reducing fungicide use. This article explores the potential,
challenges, and biochemical properties of these clones in Georgian viticulture, including their use in
wine and non-wine applications. The high concentration of biologically active compounds, such as po-
lyphenols and resveratrol, positions them as a promising resource for sustainable agriculture and he-
alth-focused industries. Traditional grape varieties do not possess the same level of natural disease re-
sistance. Therefore, they require regular chemical treatment to protect against fungal diseases. Dise-
ase-resistant clones, thanks to their genetic composition and defense mechanisms, are not dependent on
external intervention but rather produce the necessary protective compounds themselves.

Keywords: disease-resistant clones, grape hybrids, polyphenols, sustainable viticulture, Georgian wine

In recent decades, the research and introduction of disease-resistant grape varieties (i.e., "no-spray" or
hybrid varieties) have become increasingly relevant in the winemaking industry. The import and use of
foreign disease-resistant clones (derived from crossing traditional varieties with wild or resistant
species) in Georgia present both significant prospects and certain challenges.

The concept of disease-resistant clones is based on the following arguments:

o High Resistance: Disease-resistant clones are bred to have high resistance to common fungal
diseases and pests. This is achieved through genetic selection, often by crossing Vitis vinifera (European
grapevine) with genes from Vitis rupestris, Vitis labrusca, or Vitis amurensis (American or Asian wild
grapevines), which possess natural resistance.

. Reduced Fungicide Use: Their main advantage is a sharp reduction in the need for fungicides,
which contributes to more ecologically sustainable viticulture.

. Recent Introduction in Georgia: The introduction of disease-resistant clones in Georgia is a
relatively new phenomenon. Individual winemakers and research institutes are experimenting with
various resistant varieties of foreign origin.

. Interest from Organic Farmers: Interest in these clones is growing among farmers focused on
organic or biodynamic farming, where the use of chemical preparations is minimal or entirely
prohibited.

Prospects of Using Disease-Resistant Clones -The primary and most significant prospect of wi-
despread adoption of disease-resistant clones is the reduction of environmental impact. Less spraying
means fewer chemicals in the soil, water, and air, contributing to ecosystem health. The purchase and
application of fungicides are among the most expensive aspects of viticulture — using disease-resistant
clones significantly reduces these costs. Fewer chemicals mean a healthier product for both consumers
and vineyard workers. Wines made from disease-resistant clones can carve out a new niche in the
"sustainable" or "ecologically clean" wine market, which is particularly attractive to environmentally
conscious consumers. These varieties can simplify grapevine cultivation in regions where disease con-
trol for traditional varieties is particularly difficult and expensive (e.g., in areas with high rainfall).
Challenges of Using Disease-Resistant Clones - The biggest challenge in using disease-resistant
clones is that they often possess an aroma characteristic of American wild grape varieties (e.g., Vitis
labrusca). This aroma is undesirable in wine production and can drastically alter the wine's character.



However, modern breeders are actively working to eliminate this problem. There is a risk that wides-
pread adoption of disease-resistant clones could ultimately reduce grape genetic diversity if it occurs at
the expense of endemic varieties. Some traditional winemakers and consumers are skeptical of wines
made from disease-resistant clones, creating a marketing barrier to their popularization. Although they
are disease-resistant, their full adaptation to Georgian soil and climate (which affects wine quality) is
still under investigation.

Foreign disease-resistant clones offer interesting prospects for Georgian viticulture, especially in the
direction of sustainable winemaking. However, their widespread implementation requires careful
research, evaluation of the sensory characteristics of the varieties, and maintaining a balance with the
protection of Georgia's endemic heritage.

Terroir Effect on Foreign Grape Varieties in Georgia - The same grape variety, grown in different
geographical areas, exhibits distinct chemical compositions and yields. This phenomenon is known as
the terroir effect and is clearly demonstrated by the example of foreign grape varieties introduced in
Georgia, as they adapt to Georgian soil and ecological conditions, specifically regarding:

. Sugar and Acidity: The Georgian climate, especially in Eastern Georgia (Kakheti), is cha-
racterized by long, sunny summers. This promotes high sugar accumulation in grapes, which in turn le-
ads to high alcohol content in wine. At the same time, in some cases, high temperatures can lead to a re-
latively rapid decrease in acidity compared to the variety's natural growing region (e.g., Bordeaux). This
requires precise determination of harvest time.

. Phenolic Compounds (Anthocyanins and Tannins): Intense sunlight and warm climate
promote high concentrations of anthocyanins (pigments that give red wine its color), which is why
Cabernet Sauvignon or Merlot grown in Georgia often have a more intense color than their European
counterparts. Soil types (e.g., clay, calcareous soils) affect the quality and quantity of tannins. Foreign
red varieties grown on Georgian soil may be characterized by "softer" or "rounder" tannins, or, con-
versely, like Saperavi, quite harsh tannins, depending on the micro-region and winemaking practices.

o Aromatic Profile: The development of grape aromatic precursors is influenced by temperature,
sunlight, and soil composition. In Georgian conditions, foreign varieties may acquire distinct aromatic
nuances; for example, Cabernet Sauvignon may have more ripe fruit (blackcurrant, cherry) notes and
less "green" (pyrazinic) character than when grown in colder climates. Chardonnay, on the other hand,
may develop more tropical fruit aromas.

. Seil Fertility: Georgian soils, especially in lowlands, are often quite fertile, which contributes
to high yields. One reason for the widespread introduction of foreign varieties during the Soviet era was
precisely their high yield potential in Georgian conditions, which was essential for mass production.

. Climatic Factors: Climatic stress (drought, frost) affects yield. Georgian grapevines generally
adapt well to local conditions, but foreign varieties may require additional attention (e.g., irrigation
systems during dry summers).

. Diseases and Pests: Varying resistance to diseases such as powdery mildew and downy mildew
also affects yield, especially in the humid climate of Western Georgia.

The land and altered ecological and environmental conditions (terroir) give foreign varieties a unique
character, distinguishing them from their counterparts grown in their natural distribution areas. This is
not simply "Cabernet Sauvignon," but "Georgian Cabernet Sauvignon." This can lead to:

o Different Wine Styles: The same variety can be used to produce different styles of wine,
depending on the region, soil, and winemaking practices.

o New Market Niches: This distinction gives even foreign varieties the potential to occupy new
niches in the international market as products with a "Georgian flavor."

Prospects and Challenges of Disease-Resistant Clones for Non-Winemaking Purposes - Disease-
resistant clones (disease-resistant varieties) attract interest due to their ecological benefits. However,
their use is not limited to winemaking. They have significant problems and prospects for obtaining non-



winemaking grape raw materials, for example, for the production of table grapes, juice, or other
products, problems are:

o Taste and Aroma (""Foxy"): Although breeders are actively working on this, some disease-
resistant clones may still have an aroma that might not be desirable for consumption as table grapes or
juice. Consumers often expect traditional, neutral, or fruity aromas.

o Berry Size and Consistency: Some disease-resistant clones may not be ideal for table grapes,
as they might have relatively small berries, tough skins, or undesirable consistency.

o Seediness: Some disease-resistant varieties are seedy, which is undesirable for table grapes as
consumers prefer seedless varieties.

o Shelf Life: The shelf life of disease-resistant clones can vary, which is important for
commercial purposes of table grapes.

. Awareness and Acceptance: Consumer awareness of these varieties is low, which can impact

their market acceptance.

Prospects are:

. Healthy Product: The main advantage of disease-resistant clones is the reduction or complete
elimination of chemical spraying, which allows for the production of ecologically clean, harmless
grapes and juice. This is particularly important for products intended for children.

o Economic Benefits: As with wine grapes, disease-resistant clones reduce a farmer's operating
costs (fungicides, labor for spraying), increasing their profitability.

. Environmental Protection: Less chemical burden on the environment contributes to sustaina-
ble agriculture and biodiversity conservation.

. Diversification: The use of disease-resistant clones for non-winemaking purposes expands
farmers' production capabilities and promotes agricultural diversification.

o Future Research: Breeders are actively working on creating disease-resistant clones that will
not only have disease resistance but also desirable taste characteristics and physical properties for table
grapes and juice. Progress in this direction will significantly increase their potential.

. Pharmaceutical and Cosmetic Industry: Due to their high content of biologically active
compounds, disease-resistant clones can also be used in the pharmaceutical and cosmetic industries.

The use of disease-resistant clones for obtaining non-winemaking grape raw materials is a promising
direction, especially against the backdrop of growing demand for ecologically clean and healthy produ-
cts. Research and development and raising awareness in this field will be crucial.

Biological Role of Disease-Resistant Grape Varieties - Disease-resistant (non-winemaking) grape
varieties, which are characterized by high resistance to diseases and do not require intensive chemical
treatment, are gaining increasing attention not only for wine but also for non-winemaking purposes, par-
ticularly in the context of healthy eating and the pharmaceutical industry. These varieties play a unique
biological role in enhancing the human body's resistance to diseases.

Prospects for disease-resistant grape varieties for non-winemaking purposes:

e Ecologically Clean Table Grapes: Disease-resistant varieties can be used to produce ecologically
clean table grapes, free from pesticide residues. Consumers who lead a healthy lifestyle will prefer
such a product. It is necessary to select clones with desirable taste, berry size, and seedlessness.

o Natural Grape Juice: Discase-resistant varieties are ideal for making natural, healthy grape juice.
This juice can meet the market demand for organic and natural products.

e Rich in Antioxidants: Grape seeds and skins are rich in antioxidants and polyphenols (whose role
will be discussed below). Oils and extracts obtained from the byproducts of disease-resistant va-
rieties can be used in nutritional supplements, cosmetic products, and pharmaceutical agents.

e Culinary Products: Various culinary products can be prepared from disease-resistant grapes, ex-
panding their range of use. These directions provide farmers with additional sources of income and
reduce their dependence solely on wine production.



Problems for disease-resistant grape varieties for non-winemaking purposes:

¢ Aroma and/or Undesirable Texture: Again, aroma and/or undesirable texture (tough skin, small
berries) can be a barrier. Efforts are needed for consumer education and market development to
increase demand for disease-resistant grape products. Additional research and breeding programs
are needed to develop disease-resistant varieties that will be optimal for non-winemaking purposes.

Due to the peculiarities of their immune system, disease-resistant grape varieties are of particular
importance in terms of biologically active compounds beneficial to human health, specifically:

¢ High Concentration of Phenolic Compounds: Disease-resistant clones, which naturally resist di-
seases, often produce higher concentrations of phenolic compounds (antioxidants, polyphenols,
flavonoids, resveratrol) than chemically treated varieties. These compounds protect the grapevine
from pathogens.

¢ Anti-inflammatory Properties: Polyphenols have strong anti-inflammatory properties, which help
reduce chronic inflammatory processes in the body that underlie many diseases (cardiovascular,
cancer, diabetes).

e Cardiovascular Health: Resveratrol and other polyphenols help dilate blood vessels, regulate
cholesterol levels, and reduce the risk of clot formation.

¢ Immune System Support: Antioxidants fight free radicals that cause cell damage and reduce
immunity. Regular consumption of disease-resistant grapes helps strengthen the immune system.

e Anticancer Potential: Research indicates that some polyphenols in grapes have anticancer
properties, although further research is needed in this direction.

Based on the above, it can be concluded that disease-resistant (non-winemaking) varieties are not only
an ecologically sustainable alternative but also a potentially healthy source of raw materials, which
further enhances their role in modern agriculture and health.

How Disease-Resistant Grape Clones Maintain Health - The main distinguishing feature of disease-

resistant grape clones is their high resistance to fungal diseases (downy mildew, powdery mildew),

which means they require minimal or no chemical treatment. This phenomenon is not accidental and is
due to the grapevine's strong immune system and its ability to synthesize a powerful complex of biolo-
gically active compounds, especially antioxidants and polyphenols.

When a plant (including grapevines) is subjected to stress or infection, it begins to synthesize

protective compounds — phytoalexins. These are low-molecular-weight compounds that help the plant

stop the spread of infection. Disease-resistant clones are bred to genetically possess disease resistance
genes obtained from wild grape species (such as Vitis rupestris, Vitis aestivalis, Vitis amurensis). These
genes activate the plant's defense mechanisms as soon as a pathogen attempts to infect it.

Polyphenols are a large group of plant compounds with powerful antioxidant properties. In grapevines,

they perform several important functions:

e Protect the Plant from Pathogens: Phenolic acids, flavonoids, stilbenes (resveratrol) act as natural
pesticides and fungicides. They inhibit the growth of bacteria, fungi, and viruses. Resveratrol is one
of the most well-known stilbenes, found in particularly high concentrations in grape skins. Grapevi-
nes produce resveratrol in response to stress (e.g., fungal infection or ultraviolet radiation). Disease-
resistant varieties, which are constantly "in contact" with pathogens (though not getting sick), na-
turally produce higher levels of resveratrol to remain constantly protected.

o Neutralize Free Radicals: In plants (as in animals), metabolic processes result in the formation of
free radicals that damage cells. Antioxidants neutralize these radicals, thereby protecting the plant's
cells from damage. Disease-resistant varieties that experience environmenttal stress (intense
sunlight, dry conditions, attempted disease) produce more antioxidants to cope with this stress.

e Strengthen Cell Walls: Some polyphenols help strengthen the plant's cell walls, creating a physical
barrier for pathogen penetration.



Traditional grape varieties do not possess the same level of natural disease resistance. Therefore, they
require regular chemical treatment to protect against fungal diseases. Disease-resistant clones, thanks to
their genetic composition and defense mechanisms, are not dependent on external intervention but ra-
ther produce the necessary protective compounds themselves.

It is precisely due to this strong biochemical defense system that disease-resistant clones maintain he-
alth with minimal chemical intervention, making them particularly attractive for sustainable viticulture
and the production of healthy products.

Conclusion

Foreign disease-resistant grape clones in Georgia represent a significant ecological, economic, and
technological potential. They reduce chemical impact, promote the production of healthy products, and
are versatile in both wine and non-wine product manufacturing. Despite certain sensory and agricultural
challenges, their biochemical advantages—high polyphenol content, antioxidant activity, and immune
stability—lend them strategic importance. Under properly managed research and selection, these clones
can become a significant lever for Georgian viticulture and agribusiness on the path to sustainable
development.
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Requirements !

Journal “agroNews” is an international (ISSN2346-8467) refereed, peer-reviewed periodical publication.
Outcomes of recent researches are published in the journal. Fields: Agriculture, Humanities, Economics, Che-
mistry, Technology, Engineering, Biology and Consumers Services. It is published once a year. Articles published
in the journal are internationally recognized. The journal aims at contributing the development of science and pro-
moting scientists of different fields by immediate publication of their researches and recent findings.

Articles will be submitted either in Georgian, Russian or in English (if desired, article can be published in
original language), summaries must be in two languages (Russian, English). Number of authors is limited to five.

Length and Substance:

- Number of pages ranges between 3 and 10. (A4 ; 1,0 -spacing, fields: up 3 cm, down _ 2,5 cm, left 2,5 cm,
right - 2 cm, paragraph 1 cm, without numbering pages) Please supply the files with figures, tables, sum-
mary, bibliography and the body of article in Word format.

- Georgian version — Sylfaen, 11 pt;

- English and Russian versions — Times New Roman, 11 pt;

- Title 14 pt;

- After one line — Author (s) full name (s) 12pt ;

- After one line - Degree and place of work 12 pt;

- After two lines - Annotation 10 pt; (Number of words limited to 500);

- After one line — Body of the article;

- After one line — Bibliography at the end of the article; (author (s) surname (s) with initials — title - “publis-
her”; city; year; number of pages);

- After one line — Abstract are required to be in English, 50 % of Georgian or Russian articles. (title of the
article 14 pt; Bold; author’s (s') name and surname 12 pt; Bold; academic degree, title, affiliation, city,
country 12 pt; font 11 pt;);

- Itis recommended that you use JPEG or MBP formats to insert tables, figures.

- For mathematical formulas use Equation;

- Author (s) is responsible for the quality of the article.

- One author can submit no more than 3articles;

- The article will be peer-reviewed and published by editorial board.

Articles must be submitted both as paper version (one copy) and e-form.

Authors pay for the publication. Value of per page is 7 Gel. One copy of journal is included in the price.
Money Transfer “Tibisi” (TBC) Kutaisi
GE63TB7524336080100002
For further information contact us: 4600, Kutaisi, Shervashidze 53. Akaki Tsereteli State Unversity. XIX . Faculty
of Agrarian Studies.
Chief editor: Lortqifanidze Roza
Tel.: 599 23 64 79; 577 28 28 54
Email: Roza.lortkipanidze@atsu.edu.ge;
Academic Secretary: Santeladze Natalia
Tel.: 574 84 82 82
E-mail: natalia.santeladze@ atsu.edu.ge
Attention !!!
E-version of paid check must be attached to the article:
Be6 cTpanwma: iaa.org.ge
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K BHMMaHMIO aBTOPOB.

Kypuan «ArpoNews» 3TO CepHHOE W3IATENBCTBO, KOTOPHIM craHmapTHBI HOMep (ISSN2346-8467)
peneH3upHoe M pedeprupHOE N3AATEIBCTBO. DTOT JKypHANI II€YaTacT Pe3yibTaThl MCCICIOBAaHWHU IO arpapHbBIM,
XMUMHYECKNM, HHXECHEPHBIM M TEXHOJIOTHYECKHM HAyYHBIM OTpPAaCisM. OJTOT JKypHal M3MaéTCsl OAMH pa3 B TOA.
CraTeu TpeACTaBICHHBIE B JKypHAJe NPEACTABISIIOT — TPYAbl MEXIyHapogHoro yposHS. Llenp xyphama —
CIOCOOCTBOBATh Pa3BUTHIO HAYKH, ONIEPATUBHOE M3/IATEIbCTBO JOCTH)KEHHH CIICIIHAINCTOB, a TaK )K€ MaTepualibl
U pe3ysbTarhl HccienoBaHuid. CTaTby NPUHMMAIOTCS HA TPY3WHCKOM, aHTJIMHCCKOM, PYCCKOM si3bIKax (10
YCMOTPEHHIO aBTOPA CTaThU IEYaTaloTCsl Ha OPUTHHAILHOM si3bIKe) KosinuecTBo aBTOPOB HE JOJKHO MPEBUILATH
ISITH YEJIOBEK.

Tpe6oBanus k 0popMJIeHHIO HAYYHBIX CTATel:

* OOBIOM CTaThH HE MOJDKHO OBITH MeHBIEe 3 cTpaHu U He Ooipmie 10 cTpanun (Ha Oymare A4 gopmara, rae ¢
uaTepBasioM 1,15 monme ¢ Bepxy 3cMm. cHM3Y 2,5 cM., cieBa 2,5¢M. cmpaBa 2cM. abzar 1 cm. 0e3 Hymepamun
CTPaHWHHII ¥ TIEPEHOCOB) C YYETOM UEpTEKEH, TaOINIL, pe3FOMe U JINTEPATYPBI.

*CraThs JOJKHA OBITH BHITTOJTHEHA TEKCTOBBIM pemakTopom Word.

* JI7st Tpy3WHCKOTO TEKCTa JI0JDKHO OBITH HUCTIONB30BaH mpudT - Sylfaen ,11pt.

* s aHrymiicckoro u pycckoro tekcra mpudr - Times New Roman ,11 pt.

* HasBaHue crathy, 14pt. Bold.

*C mpoIycKOM OJHOW CTPOKH — uMsl U pamuius aBTopa (aBTopos). Bold.

*C MpOIyCKOM OJHOW CTPOKH Hay4HbIE Ka4eCcTBa U MecTo paboThl 12pt.

*C mpoIyCKOM JBYX CTpOK — aHaTomus cTatbu 10pt ( He Oombine 500 meyaTHBIX 3HAKOB)

* CHIpoIyCKOM OHOHN CTPOKH-COJECP)KaHNE CTaThH.

*C IIPOIyCKOM OJHOW CTPOKH — CITMCOK HCIIOJIb30BAaHHOM JIUTEPaTypbl, (paMUINs aBTOPOB, Ha3BaHUSA TpyAa (

W3aTEIbCTBO, TOPO, TOJI, YHCIIO CTPAHUI], MILTIOCTPALINH).

*C mpomyckoM OgHOH cTpokH, Pesrome (Abstract) Ha aHTTIMHCKOM S3BIKE,YTO JOJDKHO COCTOBISITH ITOJIOBHUHY
CTaThH IPEACTABICHHON HA I'PY3HMHCKOM M PYCCKOM s3bIKax (HasBaHHe cTaThd 14 pt Bold; ums u dammmms
aBTopa(oB) 12 pt Bold; Hay4Has creneHb, 3BaHKe, MECTO PabOThI, TOpoJ, cTpaHa 12 pt, mpudt Tekcra 12 pt);

* s 9epTeKei U WIUTIOCTpalid B cTaThe JOJDKEeH ObTh ucnonb3oBad JPEG i BMP — dopmar.

*MatemaTnueckue (POpMyIIbl JOJDKHBI OBITH HCIIONIB30BaHbl Equation pegakropom.

* ABTOp OTBETCTBEHEH 3a COIEeP)KaHHEH KaueCTBO CTAThU.

*OMHUM aBTOPOM JIOJDKHO OBITh ITPECTABICHO HE OoJiee 3 CTaThu.

*CraThs U1 MyONHUKaUN TOJDKHA OBITH MpEeICTaBlicHa Ha Oymare (OIUH SK3eMIUIIP) U B JTFOOOM 3JIEKTPOHHOM

BHUJIE.

*BBIMyCK JKypHaJa OCYIIECTBISIETCS 32 CUET aBTOPOB.

* CTOMMOCTB 0THO¥ cTpaHuIbI — 7 Japu. B 3Ty cTOMMOCTH BXOAUT OAUH IK3EMILISAP KypPHAJIA.

JeHeskHbI MepeBo] ocyliecTBasIeTcs Yepe3 Kyraucckuil puinuan TBC danka.
GE63TB7524336080100002
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I'siaBHbIi pepakrop: Joprkunanuase Posa

Ten.:599 23 64 79;577 28 28 54

E-mail: Roza.lortkipanidze@atsu.edu.ge;

Yuensiii Cexkperaps: Canrenanse Haraaus
Ten:574 84 82 82

E-mail: natalia.santeladze@ atsu.edu.ge

Baumanwue: OnadyeHHas KBUTAHIMS OTIIPABIISIETCS BMECTE CO CTaThEN


mailto:Roza.lortkipanidze@atsu.edu.ge
mailto:natalia.candle@%20atsu.edu.ge

30330939090 bOYbggEygmas s ©SJSOSE®MbYLS
bmbs 3394654y

Jomsmeols bmds 1/8
bodgko msdobo 12,5
B0OSg0

508945 “d3L. 3g@Mmsbol” Bogm.
dol| J. Jyosobo, 30LggMysbFgmmns J. N6
9. geb@Es: kvernadze_nona@yahoo.com



