
 (Vitis vinifera L. subsp. sylvestris [C.C. Gmel.] Hegi) 

:

:

,

. . .

,  2011 
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1.1.

, , -

- , ,

.  (Braudel, 1966; McGovern, 2003), 

,

 (Renfrew, 

1972),

 (Gilman, 1981). ,

 ( , 1934) 

, ,

. ,

,

- ,

, ,

,

.

,

,

 ( )

. , ,

,  (Vitis vinifera L.) 

- , ,

 (De Candolle, 1885; , 1931; , 1934; , 1946; 

., 1960; , 1988; Damania et al., 1997; Sefc et al., 2003; 

Costantini, 2004; This et al., 2006; Vouillamoz et al., 2006). ,

,
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, . . 6000-4000 . ,

, ,

.

, . . . 6000 -

 ( . , ; , 1988). 

,

, , ,

,

. . 5400-5000 -  (McGovern, 2003), ,

, . . 4000-3200 -  (Zohary, 

Spiegel-Roy, 1975; Zohary, Hopf, 2000).  

,

,

 (Grassi, 2003; Ekhvaia, Akhalkatsi, 

2010).  500- ,

 ( , 1934; .,

1960). ,

( - , 1929; , 1946; ., 1960; ,

1970; , 1989; Ekhvaia, Akhlakatsi, 2006; Ekhvaia et al., 2007). 

, .  ( , 1931) 

,

,

  - V. vinifera subsp. sylvestris [C. C. Gmel.] Hegi, 

,

.

, .  ( , 1931) 
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 (Grassi et al., 2003, 

2006, 2008; This et al., 2006; Vouillamoz et al., 2006; De Mattia et al., 2008; Ekhvaia, 

Akhalkatsi, 2010; Ekhvaia et al., 2010; Beridze et al., 2011), 

, .

,

- - ,

,

. ,

-

,

.

1.2.

,

, ,

- .

 ( , . . 357-297 .;

, . . 70-19 .; , I ; , . . 23-79 .). 

, ,

.  ( . . 200 .) ,

 ( , 1934). , ,

,  ( ),  (

). , -
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. . IX-VII 

, , . .

 (1946) 

„ “. 

,

, , ,

.

,  6.000-

,

. ,

, - ,

 500- ,

 8.3%; 

,

-20 . ,

. ,

, .

,  2.5-  (200 

), 5.5- ,  (90 ), 2,5- ,

(200 ), 3.5-  (150 ).

 1180- ,  524- ,  44,4 %-

( ., 1960). 

,

,  (Kolenati, 1846). , 1834-44 

, ,

 48 

. ,

,

,
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:  -V. vinifera subsp. anebophylla Kolen.  -V.

vinifera subsp. trichophylla Kolen. ,

,

. , .

, ,

 ( , 1988). 

 ( , 1845; ,

1855; , 1871; , 1886; , 1886; , 1889; 

, 1890; , 1891; , 1893; , 1895; , 1895;  

, 1897; , 1932; , 1929, 1938, 1939). 

 1930-

. .

 -  (1934). 

,

,

, - .

. , . .

 „ “ (1960). 

- ,

, - ,

. , , .

„ “ (1988), 

.  „

“ (1989), 

-

. ,

.

,  (1989) ,

,
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: 1. ,

, - , , ,

. ,

,

, , -

, ;

. -

 - proles pontica subproles georgica Negr.  ,

,

, , ,

 „ ,

“. ,

,   proles pontica

subproles georgica- :

1) Convar. pontica subconvar. georgica Negr. provar. tomentosae Tserts. 

,

;

2) Convar. pontica subconvar. georgica Negr. provar. araneosae Tserts. - 

.

2. - ,

,

; ; ,

- , ,

.

.  proles orientalis subproles georgica-

- .

. ,

,  ,„

,

, : ,
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,

, “.

, ,

 XIX  20- . .  (1824), 

, ,  1820 -

, ,

, .

, ,

. ,

, ,

.

,

.  (De Candolle, 1885), .  ( ,

1864) .  ( , 1901).  30-

. .  ( , 1926, 1931), .  ( ,

1946), . -  ( - , 1953), .  ( , 1968), .

 (1970), .  (1965, 1970, 1973, 1985) ,

, ,

- -

.

, .  „

“ ( , 1988), V. vinifera subsp. 

sylvestris- , , .

, .

 2 : 1) ,

.  2)  - 

.
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: 1) ,

.

-  3  - 

, ; 2) - : ) .

) . ; 3) ,

: ) , ) , ) )

 ( , ). , ,

,  ( ) ; 4) 

: ) . ; ) .

) ,  5) - , -

. . ,

3 : 1) - : ) .  (

) ) .  ( ); 2) 

,  - .  3) 

: ) ) .

,

. ,

.

,

,

. ,

, . ,

,

.
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1.3.

.

,  ( )

.

,

,

,

(Aradhya et al., 2003; Grassi et al., 2003, 2006, 2008; Ekhvaia et al., 2010). 

, . .  (Aradhya et al., 2003) 

 222  (V. vinifera)  22  (V. vinifera subsp. sylvestris)

 8 .

 94 .

 16 ,  3 

.  ( ,

1946): proles occidentalis, proles pontica  proles orientalis. ,

,

. .  ( ,

1946), , ,

V. vinifera-

.  ( , 1988), 

.

, .  (Grassi et al., 2003, 2006), 

 (V. vinifera subsp. sylvestris)  78 

, .
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,

, , ‘ ’. , -

 418 .

,

, . . , .

, ,

. , ,

.

,  (Sefc et al., 2003; Arroyo-Garcia et al., 2006; 

Vouillamoz et al., 2006; Imazio et al., 2006; This et al., 2006), ,

,

, ,

. ,

. -

(Arroyo-Garcia et al., 2006), 

-

. ,

.

 1201 

 8 :  (IBP), 

 (CEU),  (NAF), 

(ITP),  (BAP),  (EEU),  

 (NEA)    (MEA). ,

,

,

 C, D  G ,

,

.
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,

 A.

,

, ,

 (Grassi et al. 2006, 

2008; Imazio et al. 2006; Vouillamoz et al. 2006; Walker et al. 2007; Frare et al., 2010; 

Onofrio et al., 2010). , ,

, , ,

. , , , ,

,

- -  ( , 1988). 

,

, ,

.

1.4.

,

. , ,

. 2006  (EURISCO) 

-6 -

 „  -

Management and Conservation of Grapevine Genetic Recourses (GrapeGen06),  

 18 , ,

,

, . .

( , ).
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 ( .1): WP2 - 

; WP4 - , V. vinifera subsp. sylvestris-

; , WP6 - 

. , ,  WP1 

 (SSR) .

European Commission Project coordinator

WP1 : SSR Analyze 

(genetikuri

analizi)

ISMA

Italie

WP2 : Morphological

description 
(morfologiuri

aRwera)

IMIA

Spain

WP3 : Technological 

information

gathering (teqnologiuri

informaciis

Segroveba) DOPI

Italie

WP4 : Characteristic

of V. sylvestris (veluri

vazis daxasiaTeba)

EVN

Portugal

WP5 : True-to-type

idedentification
(jiSTa

identifikacia)

WP6 : Data base 
(monacemTa bazis

Seqmna)

CNR-IVV

Italie

BAZ

Germany

evrogaerTianebis  meevrogaerTianebis  me--6 CarCos program6 CarCos programa,a,

proeqti: proeqti: ““vazis genetikuri resursebisvazis genetikuri resursebis

menejmenti da konservaciamenejmenti da konservacia (GrapeGen06)(GrapeGen06).. 20062006

 1. 

GrapeGen06-  ( ,

. ).

, V. vinifera subsp. sylvestris- , ,

, ,

. ,

, ,

,

, <www.genres.de/eccdb/vitis>. , ,

, ,

.

, , ,
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 (Maghradze et al., 2009; 2010). 

, ,

. ,

,

.

 (GrapeGen06) 

 (Schaal et al., 

2010; Beridze et al., 2011), -

 - trnH-psbA rpl16 intron. 

 113 

,  40 ,

.

 AAA 

,  - ATT, GTA  ATA ,

,

.

 (Pipia et al., 2012). 

,  (Ekhvaia, 

Akhalkatsi, 2010; Ekhvaia et al., 2010, 2011; Akhalkatsi, et al., 2011) 

. ,

,

.

1.5.

,
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, .

, , V. vinifera-

.

:

1. , V. vinifera subsp. sylvestris-

,

,

.

2.

, ”GrapeGen06”-

 (SSRs) ;

3.

,

.

4. ,  (SSRs) 

,

, ,

, ,

;

5.  (outgroup) 

,  - V.

riparia, V. rupestris, V. berlandieri . ,

V. labrusca ’ ’.
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2.

2.1.

2.1.1.  (Vitis L.) 

- .

. , 1.5 .

,  ( .2A).

, ,

 -  ,

.

 2. A - ,  1.5 

. , ;  B -  ( ) ,

, . .

, ,  ( .2B)

. , ,

.  4-

5- ; - .

.
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. ,

, .

, , ,

.  1-  4- , ,

. ,

;

 - . . ,  - .

 28 ,

 18 (V. aestivalis Michx., V.

arizonica Engelm., V. berlandieri Planch., V. bicolor Lec., V. blancoissi Muns., V. bourgeana 

Planch., V. californica Benth., V. candicans Engelm.,V. caribaea DC., V. cinerea Engelm., V.

cordifolia Michx., V. coriacea Shuttlew. ex Planch., V. labrusca L., V. lincecumii Buckley, V. 

monticola Buckley, V. riparia Michx., V. rubra Michx. ex Planch., V. rupestris Scheele).

, .

 40- , -

, ,  -V.

amurensis Rupr., ,

.

, ,

.

V. 

vinifera L. subsp. vinifera, .

,

,

. , ,

. , .

;  - 

( , )  ( );

 - ;
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 - ;  - ,

, ; ,

 (Zohary, Horf, 2000).

V. vinifera-

:  - V. vinifera L. subsp. vinifera (=V. vinifera subsp.

sativa D.C.),   6000- ,  - V. vinifera 

subsp. sylvestris (C.C. Gmel.) Hegi. 

-

, , , :

,

 (FF), .

 (MF)  M ,

, ,  H ,

 F  M  (Zohary, Spiegel-

Roy, 1975).

. 3. : ) , V. vinifera subsp. sylvestris-

; ) , V.

vinifera subsp. sylvestris-

; ) , V. vinifera subsp.

vinifera-  ( )

.
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, , :

( .3 ), ,

 ( .3 ), ,

, ,

. ,

,  ( .3 )

.

, V. vinifera

,  (2n=38), 

19

(475-500 ). , , Arabidopsis-

 1/6- . ,

 (Doligez et al., 2006; 

Salmaso et al., 2008).

. .

 (Jansen et al., 2006) 

. , V. vinifera-

 160.928 -  (bp) ,

,  26.358 bp ,

,

 (10.065 bp)  (89.147 bp) .

Vitis- ,

,  (Nicotiana L.) .

 113 ,  18-

, ,  131 

.  4  30 - - ;

 7 - - - -

.  17 

- ,  15  - 

.  37.4%  GC,  62.6% AT .
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 57.55% ,  42.45% - 

, .

, .

 (Velasco et al., 2007) -  - ’ -

’ . ,

 504.6 . ,  477.1 

,  2.093  435.1 

 19 .

29.585,  96.1%  19 .

,

. ,

.  2.000.000  (

 - SNP),  1.751.176 

. ,

V. vinifera ,

.

- , .

(Wincker et al., 2007),  ’ - ’

. , -

 30.434 .

, - .

2000 Arabidopsis thaliana- - ,

 (Oryza sativa)  (Populus trichocarpa).

 45.555 ,  - 37.544  - 

27.000 . ,

, .

, , ,

, , ,

.

.
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2.1.2.

 159  (  1) 

,  3 :

1.  (CV)  V. vinifera subsp. vinifera-  21 

 10 . , 4 

 - V. vinifera subsp. vinifera, V. riparia, V. rupestris  V. 

berlandieri-  3 ,

 (  1). 

,

( , ),

, .

, .

,

 ( , );

2. (W) , V. vinifera subsp. sylvestris -

 46 . ,  38  9 

,  8 

-  (  1).

,

  1000 -

.

: 1) . , .

, - ; . , . , -

; 2) 4 . : ) .

, - ; ) .  ( . )

. , - ; ) )

- ;
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 1. . (  - 

: CV - ; W - ; VL – V. labrusca;  VR- V.

riparia. .  4 ,

. : R - ; W - 

. : W - , T - , WT - - , RTC - 

. : IHVO- ,

, , ; INRA-

, , ; MSEM-

, , ; PG- . : M- , FF-

).

- .

CV1ALDS  R W  IHVO 

CV2ALKS  R W  IHVO 

CV3ALVR Alvarelhao N R W  INRA 

CV4AVSH  R W  IHVO 

CV5CBRF Cabernet Franc N R W   INRA 

CV6CBRS Cabernet-Sauvignon N R W  INRA 

CV7CHRD Chardonnay B W W   INRA 

CV8CHKH  R W  PG 

CV9CHDI  R W  MSEM 

CV10CHVT  R W  IHVO 

CV11CDRC Couderc 3309 (Interspecific Cross: 

riparia; rupestris)

R RTC  INRA 

CV12DGND  R WT  MSEM 

CV13EGRD  W W  MSEM 

CV14FRCL Fercal (Interspecific Cross: includes 

berlandieri; vinifera)

R RTC  INRA 

CV15KCHI  R W  IHVO 

CV16KCHI  R W  PG 

CV17KMRT  W WT  MSEM 

CV18KHJS  R WT  MSEM 

CV19KLSH  R W  MSEM 

CV20KRKN  R W  PG 

CV21MLGU Malègue 44-53 (Interspecific Cross: 

cordifolia; riparia; rupestris)

R RTC  INRA 

CV22MNCN Mancin N R W  INRA 

CV23MSSP  R W  PG 

CV24MRVR Mourvèdre N R W  INRA 

CV25MJRT  R W  PG 

CV26MCBL Muscat à petits grains blancs B W WT  INRA 

CV27OJLS  R W  MSEM 

CV28PNSH  R WT  MSEM 

CV29RKTS  W W  IHVO 

CV30RMRN Romorantin B W W  INRA 

CV31SPRV  R W  IHVO 

CV32SKHS  W WT  MSEM 

CV33SHNR  R W  MSEM 

CV34TVKV  R W  IHVO 

CV35TLKI Teleki 5C ( Interspecific Cross: 

berlandieri; riparia)

R RTC  INRA 

CV36TRMN Traminer rot RG W W  INRA 

CV37UCHK  R W  IHVO 

CV38VTRG Veltliner rot RG W W  INRA 
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-

-

W1AKHL  F , - ,

-

N: 41.7465 

E: 043.2061 

894

W2AKHM 1 F . ,

- ,

N: 42.1381 

E: 045.0000 

634

W3AKHM 3 M . ,

- ,

N: 42.1196 

E: 045.0000 

646

W4ARTV 1 M , , N: 41.2494 

E: 041.7719 

266

W5ARTV 2 M , , N: 41.2494 

E: 041.7718 

264

W6ARTV 3 M , , N: 41.2494 

E: 041.7718 

264

W7ARTV 4 F , , N: 41.2494 

E: 041.7718 

264

W8ARTV 6 F , , N: 41.2490 

E: 041.7734 

258

W9ARTV 7 F , , N: 41.2490 

E: 041.7734 

258

W10ARTV 8 M , , N: 41.2490 

E: 041.7734 

258

W11ARTV 9 M , , N: 41.2490 

E: 041.7734 

258

W12BLNS  F . , - , N: 41.4469 

E: 044.3675 

904

W13BRJM 1 F . .

, - ,

-

N: 41.9442 

E: 043.4617 

823

W14BRJM 2 F . .

, - ,

-

N: 41.9367 

E: 043.3956 

825

W15BRJM 3 F . .

, - ,

-

N: 41.9003 

E: 043.3506 

827

W16BRJM 4 M . .

, - ,

-

N: 41.9058 

E: 043.3397 

855

W17DDPL -

-

1

F ,

- ,

N: 41.3598 

E: 046.5989 

173

W18DDPL 

2

F ,

- ,

N: 41.3598 

E: 046.5979 

169

W19DSHT 1 F . , - ,

-

N: 42.2364 

E: 044.9122 

747

W20DSHT 2 M . , - ,

-

N: 42.3694 

E: 044.6953 

903

W21DSHT 4 F . , - ,

-

N: 42.3694 

E: 044.6953 

903

W22DSHT 5 F . , - ,

-

N: 42.4683 

E: 044.8131 

860

W23DSHT 6 F - , - N: 42.3781 

E: 45.0114 

902

W24GRDB M - , N: 41.4148 282  
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1 - , E: 045.0570  

W25GRDB

2

M - ,

- ,

N: 41.4148 

E: 045.0570 

282

W26GRDB

3

M - ,

- ,

N: 41.3867 

E: 045.0592 

281

W27GRDB

4

F - ,

- ,

N: 41.4016 

E: 045.0608 

279

W28JNLA  F , -

, -

N: 42.5947 

E: 042.6799 

453

W29KSPI 1 F . , -

,

N: 42.0464 

E: 044.3786 

772

W30KSPI 3 F . , -

,

N: 42.0464 

E: 044.3786 

772

W31KHLO 1 M . , -

,

N: 41.7269 

E: 042.0000 

784

W32KHLO 2 F . , -

,

N: 41.7069 

E: 042.0000 

784

W33KHLO 3 F . , -

,

N: 41.7169 

E: 042.0000 

784

W34LGDI

1

M

, - ,

N: 41.7774 

E: 046.0000 

442

W35LGDI

3

M -

, - ,

N: 41.8079 

E: 046.0000 

435

W36LGDI

4

M

, - ,

N: 41.7981 

E: 046.0000 

435

W37SGRJ 1 M ,

- ,

N: 41.5250 

E: 045.8544 

368

W38SGRJ 2 M ,

- ,

N: 41.5250 

E: 045.8544 

368

W39SGRJ 3 M ,

- ,

N: 41.5186 

E: 045.8494 

360

W40SKHV  F . , - , N: 41.6054 

E: 042.2788 

607

W41TBLS 1 M  N: 42.2447 

E: 044.5836 

604

W42TBLS 2 M  N: 42.2447 

E: 044.5836 

604

W43TBLS 3 M  N: 42.2447 

E: 044.5836 

604

W44TBLS 4 M  N: 42.2447 

E: 044.5836 

604

W45TBLS 5 F  N: 42.2447 

E: 044.5836 

604

W46TSGR  F - ,

- , -

N: 42.4506 

E: 042.5790 

419

VLBR V. labrusca 

’ ’

H

 VRP V.  riparia  F . , - ,

 VRP V.  riparia  F . , - ,
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3) . : ) . , - ;

) , - )

, ; 4) . ,

, - ; 5) . , .

, - ; 6) . : ) .

, , - ; ) - ; 7) .

, - ; 8) . , ,

, - ;  9) .

, - , -  (  1).

 1.  - V. vinifera subsp. sylvestris-

.  - ,

;    - 

 (TBI).  - 

;  - .

: 11) ,

 (Populus alba, P. nigra, P. hybrida),  (Quercus pedunculiflora), 
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 (Alnus barbata),  (Pterocarya fraxinifolia),  (Elaeagnus

angustifolia),  (Hippophaë rhamnoides),  (Prunus divaricata),

(Malus orientalis), (Pyrus caucasica),  (Smilax excelsa),

(Hedera pastuchowii), (Clematis vitalba),

(Berberis vulgaris) .; 22) -  - 

(Quercus iberica),  (Carpinus caucasica),  (Fraxinus

excelsior),  (Acer campestre),  (Cornus mas), 

 (Corylus avellana),  (Crataegus pentagyna),

 (Swida australis),  (Ulmus glabra) .; 33) 

-  (Fagus orientalis),

 (Picea orientalis),  (Abies nordmanniana),

 (Taxus baccata),  (Pinus kochiana),  (Castanea sativa),

 (Tilia begoniifolia),  (Rhododendron luteum),  (R. ponticum)

. ,

.

3. ,

 6 , V. labrusca ’ ’

V. riparia (  1).

2. 2. 

2. 2. 1. 

-

.

 GrapeGen06-

 (GrapeGen06, 2007), 

, , ,

(  2). ,  10 

, 10 , 30  30 .
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, - ,

.

, ,

. , ,

. ,

,

 (OIV, 2007). 

: 11) , V. 

vinifera-  ( . 4 , ),  ,  ( . 4 )

 (V. riparia, V. rupestris)  ( . 4 );

. 4. : )  - V. vinifera subsp. vinifera ; )  - V. 

vinifera subsp. sylvestris; )  - ; )  - V. riparia.

2) , V.

vinifera-  (2 

), V. labrusca-  -  (3 

); 3) ,

 -  ( . 3 )

 ( . 3 ),

 ( . 3 ). 4) 

 (OIV, 2007), 

  ( . 5). ,

 -  (Mangafa, Kotsakis, 1996; . 6).
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,  21 

 (CV),  -V. vinifera subsp. sylvestris- , 9 

 (W), 

 2  (VL-V. labrusca, VR-V. riparia)  3 

 (UH), 

,

.

. 5.  (OIV, 2007  Irma Tomazic, Zora 

Korosec-Koruza, 2003 ): LL1– OIV601 (  N1 ); LL2–OIV602 (  N2 

); LL3–OIV603 (  N3 ); LL4–OIV604 (  N4 

); LL5–OIV066-4 (  N5 ); OOS–OIV605 (

); OOI–OIV606 (

); -OOIV607 (  N1  N2 ); -

OIV609 (  N3  N4 ); -OOIV610 (  N3  N5 ); HH1-OOIV612 

(N2 ); BB1-OOIV613 (N2 ); HH2-OOIV614 (N4 ); BB2-OOIV615 (N4 

); LLO-OIV066-5 (N3 ,  N4- ); II-

OIV79-1 ( ; / ); VVR1 (N2 

N1 ); VVR2 (N3/N1 ); VVR3 (N4/N1 ); SSUM1 (  + ); SSUM2 ((  + 

) + ).  
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. 6. : ) : L--

; LLS - ; PPCH- ,

; LLCH- ; BBCH- 

; ) : BB- ; LLF- )

,  52 : 21  31 

.  GrapeGen06  

 (OIV, 2007)  (  2). 

,

-

.

 2. 

.  ”OIV”,

 (GrapeGen06, 2007), *- . .

(Mangafa, Kotsakis, 1996)    **- .

N
1 OIV001 : : 1- ; 3- 

; 5- .

2 OIV003 :

: 1- ,

; 3- ; 5- ; 7- ; 9- 

3 OIV004 :

: 1- , ; 3- ; 5- , 7- 

; 9-    

4 OIV007 : : 1- ; 2- 

5 OIV008 : : 1- ; 2- 
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6 OIV016 : : 1-  ( ); 2- 

 (3 )

7 OIV051 : ; -4 

: 1- ; 2- , 3- , 4- 

8 OIV053 :

; -4 : 1 - 

; 3- ; 5- , 7- ; 9- 

9 OIV067 : : 1- , 2- 

, 3- , 4- , 5- 

10 OIV068 : : 1- ; 2- , 3- 

, 4- , 5- 

11 OIV070 :

: 1- ; 2- ; 3- 

, ; 4- , ; 5- 

,

12 OIV080 : : 1- 

; 3- ; 5- ; 7- ;

9- ,

13 OIV080 : : (1- U- ;

2- {- ; 3- V- )

14 OIV81-1 : :

1- ; 2- 1  2 

15 OIV81-2 :

: 1- ; 2- 

; 3- 

16 OIV83-2 :

: 1- ; 2- 

17 OIV84 :

 ( ): 1- ; 2- ;

3- ; 7- ; 9- 

18 OIV87 :

 ( ): 1- ; 2- ; 3- 

; 7- ; 9- 

19 OIV151 : : 1- 

; 2- 

; 3 - 

; 4 - 

20 ** : : 1- ; 2- ; 3- 

21 

**

: : 1- ; 2- 

; 3- 

22 OIV601 : N1

23 OIV602 : N2

24 OIV603 : N3

25 OIV604 : N4

26 OIV605 :

27 OIV606 :

28 OIV607 ; N1 N2- 

;

29 OIV609 : N3 N4 ;

30 OIV610 : N3
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N5 ;

31 OIV612 : N2

32 OIV613 : N2

33 OIV614 : N4

34 OIV615 : N4

35 OIV066-4 : N5

OIV066-5 : N3 ;

N4-

36 OIV079-1 : .

/ /

37 VR1** : N2 N1

38 VR2** : N3  N1 

39 VR3** : N4  N1 

40 SUM1** :

41 SUM2** : SUM1 

42 L * : ;

43 LS* : ;

44 PCH*  : ,

;

45 LCH* : ;

46 BCH* : ;

47 B*   : ;

48 LF*  : ;

49 LS/L** :

50 BCH/B** :

51 B/L** :

52 PCH/L** :

53 LF/L** :

54 LCH/L** :

2. 2. 2. -

,

.

, ,  (SSR), 

, ,

,

 (Grassi et al., 2006; Ibanez et al., 2003; Imazio et al., 

2006; Lopes et al., 2006; Martin et al., 2006; Santana et al., 2007;Vouillamoz et al., 2006).
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,  159 : V. vinifera subsp. vinifera-  21 

 (84 ), 10  (10 

),  4 , V. vinifera subsp. vinifera, V. riparia, V. 

rupestris  V. berlandieri-  (4 ), 3 

 (12 ),  -V. vinifera subsp. sylvestris, 46 

 (46 ) , V. labrusca V. riparia (6 

).  17 :

VrZAG21, VrZAG47, VrZAG62, VrZAG64, VrZAG79, VrZAG83 (Sefc et al., 1999); 

VVMD7, VVMD24, VVMD25, VVMD27, VVMD28, VVMD32, VVMD34 (Bowers et al., 

1996, 1999); VVS2, VVS4 (Thomas, Scott, 1993); scu04vv, scu14vv (Scott et al., 2000). 

 8  (VrZAG62, VrZAG79, VVMD7, VVMD25, VVMD27, VVMD28, 

VVMD32,  VVS2)  GrapeGen06 

 (This et al., 2004). 

 (IPK, Gatersleben, Germany) 

, . . . .

:

). - : -  Qiagen Dneasy 

Plant Mini Kit-  (Lodhi et al., 1994) 

.

-  Qiagen Dneasy Plant Mini Kit- :

 2  1-  12- ;

, 65 0 C, ;

 1.5 

 2 ;

 (Centrifuge Fast Preparation 6905R) 

 20 , 3- ;

- :  API 

( ) 400 

 (400x13 )

 RNase 4  x 13 .  10 
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 1.5  404 

;

 1.5  30 

;

 APII .

 130  10 

.  (Centrifuge 580R) 

: t=4 °C, N=6, rpm/raf=1400, time=4 minutes; 

,

.  470 

 (QIA shredder); 

 (Centriguge 15917C) 2 .

 1.5  720 

APIII .

(DNeasy Mini Splin Column); 

 (Biofuge Heraeus), 1 , 10 

;

,  AW 

(Biofuge Heraeus) 1 . ;

,

;

 1.5 

 AE  50 .

 1 

,

 5 ;

, , -

.
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).  (PCR): -

,

 (PCR). ,

.  3 

 (FAM, HEX, TAMRA). PCR 

 (PCR machine: AB Applied Biosystems, GeneAmp R, PCR System 9700) 

:

 (Denaturation) - 94 C/30 ;

 (Annealing) – 50-56 C/1 ;

;

 (Extention) - 70  C/2  40 ;

 (Final Step) - 72  C/10 

PCR-  10 :

H2O=4,65 l x 100 = 465 l

MgCl2=0,6 l x100 = 60 l

10xB=1 l x100 = 100 l

Qsol=2 l x100 = 200 l

dNTPS=0,5 l x100 = 50 l

50pmR=0,1 l x100 = 10 l

50pmF=0,1 l x100 = 10 l

Taq=0,05 l x100 = 5 l

Total 900 l : 100 = 9 l

DNA=1 l

).  PCR :

PCR  “MegaBACE model 1000” 

 (Amersham Biosciences). ,

 GENRES-081-  (2001)  GrapeGen06-  (OIV, 2007) 

 18 - ,

.
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,

( , ).

2.2.3.

2. 2. 3. 1. 

, ,

-

. 21 ,

 GrapeGen06-  (OIV, 2007) . ,

. ,  31 , ,

, .

, ,

,

,  ANOVA-

. , , F-

,

. ,

, 2

.

,

, ,

 (PCA), 

 (PCs) , ,

. ,

, .

 (DFA) ,

.
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(CVA). 

2.2.3.2. -

 17 SSR 

. ,

, , . ,

 - . , ,

. :

 (expected heterozygosity - He), 

  (observed heterozygosity - Ho), 

(probability of identity - PI; Paetkau et al., 1995) 

 (estimation of null allele frequency - no; Brookfield, 1996) 

 ”IDENTITY 1.0” (http://www.bocu.ac.at/zag/forsch/ 

MANUAL.rtf) .  (effective number of alleles - 

ne)  (Morgante et al., 1994) 

: ne = (pi2)-1,  pi

.  (discrimination power - D), 

,  2 

SSR  (Tessier et al., 1999), :

D=1–C,  C , ,  2 

 (C= pi2). 

 (polymorphism information content - 

PIC) : 1- pi2 - 2pi2pj2,   pi i  pj -

 (i+1)  (Botstein et al., 1980). 

 (AMOVA), 

 ”Arlequin”-  (Schneider et al., 2000), 

. Fst ,

,  1023 
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,

.

  (  15 , 15 )

 (0, 1), 

 - ,

. , ,

 (UPGMA) , Dice-  (Dice, 

1945) NTSYS-  (Rohlf, 2000). 
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3.

3. 1. -Vitis vinifera L. subsp. sylvestris (C. C. Gmel.) Hegi, 

 9 ,

 (  3). 

 (  2): 

 (OIV001=5) 

(OIV016=1). ,

V. vinifera- Vitis- . , V. riparia-

,  (OIV001=1) V. labrusca-

,  (OIV016=2). 

,

 (OIV004=3, 5, 7, 9), 

 (OIV068=2, 3, 4, 5), 

 (OIV070=1, 2, 3, 4, 5), 

 (OIV079=1, 2, 3, 5) 

 (OIV080=1, 2, 3). 

(OIV067) ,

, . ,

,

(OIV084=1),   (OIV084=3)  (OIV084=5) .

,

(OIV087=1),  (OIV087=3),  (OIV087=5),  (OIV087=7). 

,

, .  (MJ08,  1), 

.  (OIV151=1, 5, 

 3) 

,

. , ,

 (OIV151=3,  2).
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 , ,

(  4). 

 F- ,  (ANOVA) .

 (  11), 

 (F***).  

,  N1 (OIV601, F=13.87***)  N2 (OIV602, 

F=13.78***)  (AI01: OIV601=85.5±2.05,

OIV602=72.9±1.67; AI02: OIV601=85±1.7, OIV602=69.5±1.28)  (KK05: 

OIV601=91.1±2.52, OIV602=76.2±2.04; MJ07:OIV601=81.6±2.63, OIV602=67.1±1.65; SK08: 

OIV601=81.5±2.96, OIV602=68.3±2.16; TB09: OIV601=89.5±2.84; OIV602=77.2±2.13)

;

 (BS04: OIV601=78.6±2.24; OIV602=66.3±1.77);

  (AI03: OIV601=77.2±1.83; OIV602=57.7±1.47)  (KK06: 

OIV601=67.2±1.17; OIV602=61.3±2.05) . ,

 (AI02: OIV603=50.3±1.08, OIV604=34.6±1.48, OIV066-4=18.7±0.87,

OIV609=40.3±1.45, OIV610=65.3±1.47),  (MJ07: OIV603=50.2±1.12,

OIV604=33.8±1.02, OIV066-4=17.1±0.56, OIV609=43.2±1.12, OIV610=74.2±1.85),

(SK08: OIV603=51.2±1.73, OIV604=32.7±1.79, OIV066-4=17.4±1.24, OIV609=42.9±1.45,

OIV610=69.6±1.74)  (TB09: OIV603=54.8±1.47,

OIV604=30.8±1.48, OIV066-4=17.3±0.7, OIV609=45.7±1.35, OIV610=69.6±1.49)

, N3 (OIV603, F=7.08***), N4 (OIV604, 

F=5.91***)  N5 (OIV066-4, F=15.46***),  (OIV609, F=16.89**)  (OIV610, 

F=30.34***) . N2  N4 

(OIV612, F=19.06***; OIV615=21.76***) -  (OIV613, F=16.58***; OIV616=16.59***)  

 (KK05: OIV612=13±0.7, OIV613=11.2±0.42, OIV614=9.5±0.39,

OIV615=8.6±0.35) ;  (AI01: OIV612=8±2.61,

OIV613=8.4±0.54, OIV614=6.4±0.4, OIV615=6.4±0.27),  (AI02: 

OIV612=7.6±0.4, OIV613=7.3±0.4, OIV614=6.8±0.4, OIV615=6.9±0.41),  (BS04: 

OIV612=7.7±0.34, OIV613=8.6±0.49, OIV614=7.8±0.39, OIV615=7.3±0.36),

(MS07: OIV612=8.8±0.73, OIV613=8±0.35, OIV614=6.7±0.35, OIV615=6.9±0.26)
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(SK09: OIV612=8.3±0.64, OIV613=8.7±0.5, OIV614=5.6±0.42, OIV615=6.5±0.42)

;  (AI03: OIV612=5.5±0.48, OIV613=6.6±0.34,

OIV614=4.3±0.26, OIV615=4.7±0.19)  (KK06: OIV612=6.8±0.64,

OIV613=6.3±0.49, OIV614=4.7±0.3, OIV615=5.1±0.36) .

 (TB09)  N2  (OIV612=11.2±0.67 - 

OIV613=12±0.66) . , N4 

 (OIV614=7.3±0.41 - OIV615=7.3±0.56)

 (  4).

 (PCA)  21 

 16,  3 

 76.85%-  (  5). 

 (OIV609, OIV610), 

 (SUM1, SUM2), 

(OIV079-1)  26.41%- . ,

: 1) : N3 (OIV603), N4 (OIV604)  N5 

(OIV066-4); 2) 

 (OIV606); , 3) N2 (VR1), N3 (VR2)  N4 (VR3) 

 N1 .  25.48%- . ,

 (24.95%),  N1 (OIV601)  N2 (OIV602) 

 N2  -  (OIV612 - OIV613).

 (PCA)  16 

,

. ,  3 

: 1) ; 2)  3) 

.  4 

  88.9%, - -

 (  Wilks’***) 

 (  6). 

,
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 5.  (PC)

 - Vitis vinifera subsp. sylvestris- ,

 16 . (N=230). 

N  PC1 PC2 PC3 

1 OIV601 -0.060 -0.057 0.919* 

2 OIV602 -0.034 0.256 0.885* 

3 OIV603 0.034 0.733* 0.322 

4 OIV604 0.088 0.901* 0.258 

5 OIV066-4 0.360 0.668* 0.171 

6 OIV606 -0.018 0.627* 0.284 

7 OIV609 0.869* 0.001 0.136 

8 OIV610 0.845* 0.231 -0.038 

9 OIV612 0.106 -0.057 0.735* 

10 OIV613 0.194 -0.003 0.785* 

11 OIV079-1 0.809* 0.065 -0.098 

12 VR2 0.069 0.826* -0.286 

13 VR3 0.087 0.893* -0.311 

15 SUM1 0.846* 0.005 0.183 

16 SUM2 0.958* 0.163 0.053 

         3.96 3.82 3.74 

          (%) 26.41 25.48 24.95 

          (%) 26.41 51.90 76.85 

*

 6.  16 

 (DFA)  (*p<0.05; ** p<0.01; *** p<0.001; N=230). 

 (DF) % %

 Wilks’ 

1 2.57 41.9 41.9 0.848 0.022*** 

2 1.61 26.2 68.1 0.785 0.079*** 

3 0.85 13.8 81.9 0.678 0.205*** 

4 0.43 7.0 88.9 0.548 0.379*** 

1 1.48 55.5 55.5 0.722 0.150*** 

2 0.54 20.1 75.6 0.590 0.371*** 

3 0.33 12.3 87.9 0.496 0.570*** 

4 0.32 12.1 100.0 0.493 0.757*** 

1 0.52 54.2 54.2 0.585 0.457*** 

2 0.44 45.8 100.0 0.553 0.695*** 

OIV609, OIV612, OIV613;  -OIV066-4, OIV610, SUM2  -

OIV079-1. , ,

230  174 ,  75.7% (  7). 
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 7.  - Vitis vinifera subsp. sylvestris- ,

 16 

 (DFA) . (N=230). N (%) - 

.

-

*

 N (%) AI01 AI02 AI03 BS04 KK05 KK06 MJ07 SK08 TB09 

AI01 80 16 0 2 0 1 1 0 0 0 

AI02 65 0 13 0 2 0 0 1 4 0 

AI03 83.3 1 0 25 1 0 1 0 2 0 

BS04 86.7 0 1 1 26 0 0 2 0 0 

KK05 86.7 0 0 0 1 26 0 0 2 1 

KK06 55.0 0 0 7 0 0 11 0 2 0 

MJ07 62.5 0 4 2 2 1 0 25 5 1 

SK08 75.0 0 2 2 0 0 0 0 15 0 

TB09 85.0 0 0 0 1 0 1 1 0 17 

-

75.7    

      

  N (%) 

-

86.7 26 2 0 0 2 

66.6 6 33 2 2 7 

95.0 0 0 19 1 0 

75.5 8 13 1 83 5 

60.0 1 6 0 1 12 

75.2      

 N (%) 

86.7 26 2 2 

82.5 3 33 4 

70.6 22 25 113 

74.8    

*  3- .

 ( . 7)  (KK05) 

 (TB09) .

,  (AI01) , .

 N1, N2  N3 (OIV601, OIV602, OIV603) ,  (OIV612 - 

OIV613)  (OIV609). 
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, N4  N5 (OIV609, OIV610), ,  (OIV609) 

(OIV610)  (OIV079-1).  

,  (AI02),  (AI03),  (BS04),  (KK06), 

 (MJ07)  (SK09) ,

.

*  3- .

. 7. Vitis vinifera subsp. sylvestris-

 (DFA) 

 (N=230). 

,

:

; ,  - 

.

 N1  N2 (OIV601, OIV602)  N2 

 (OIV612 - OIV613) ,

 (  4). 

, (DFA) 

. ,  4 
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 100%- , -

 ( Wilks’***)

 (  6). ,

,  OIV609, OIV610, OIV066-4, OIV079-1, 

SUM2;  - OIV614  -OIV601, OIV602, OIV604, OIV606, OIV612, OIV613, 

VR3. ,  230  173 

,  75.2%- . . .

 95%  86.7%, , .

 75.5%, 66.6%  60% . ,

,  (  7). 

(DF1)

. , ,

 ( . 8).  (DF2), 

, ,

 - N1, N2 (OIV601, OIV602). 

,

2  100%-

 (  6).  OIV603, OIV614-

, . ,

 230  172 

(74.8%;  7).  86.7% 

82.5% , ,

 70.6% ,  22 

 25 -  ( . 9). 
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.8. Vitis vinifera subsp. sylvestris-

 (DFA) 

 (N=230). 

.9. Vitis vinifera subsp. sylvestris-

 (DFA) 

 (N=230).



3.2.

, -

.

,

, ,

 GrapeGen06-

 (GrapeGen06, 2007) 

.

-  1-

 (  1:  1, . 1-37).   

 (  8), 

V. vinifera-

 ( )  (V. labrusca, V. riparia)  3 

,  (UH) .

: OIV001 -  ( . 4) 

OIV016 - . V. vinifera- ,V.

labrusca-  (CV12DGND - ' ';

 1)  (OIV001=5;  8); V. riparia-  -  (OIV001=1; 

 8).  (CV16KCHI - ' ',

CV19KLSH - ' ';  1), 

(OIV001=3;   8). V. vinifera- , V. 

riparia- , ' '  ' '  (OIV016=1). , V. labrusca-

' '  (OIV016=2). ,

: 1)  (OIV068=2, 3, 4, 5), 

2)

(OIV070=1, 2, 3, 4, 5), 3)  (OIV079=1, 2, 3, 4, 5, 7, 9),
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4)

 (OIV084=1, 3, 5, 7, 9)  , 5) 

 (OIV087=1, 3, 5, 7, 9). , V. vinifera-

 OIV084  (  8). 

, , , ,

; , V. labrusca-

(  8) V. riparia-  - . ,

, , ,

. , V. vinifera-

 (OIV067=2, 3) , , 3, 5, 7 

7-  (OIV068=2, 3, 4, 5). ,

  (OIV067=2) 

 (OIV068=2;  8). 

 8.  19 

 - 2- :  (

) 2  (*p<0.05; ** p<0.01; *** p<0.001). CCV- 

; WW - ;  VL - V. labrusca;  VR-V. riparia; UUH - 

.  2- .

N - - CV (N=200) W (N=280) VL (N=20) VR (N=20) UH (N=30) 2/df

1 OOIV001 1 0 0 0 20 (100%) 0 309.96/2***

    3 0 0 0 0 20 (66.7%)   

    5 200 (100%) 280 (100%) 20 (100%) 0 10 (33.3%)   

2 OOIV003 1 120 (60%) 160 (57.1%) 20 (100%) 20 (100%) 30 (100%) 1651.78/2***

    3 70 (35%) 120 (42.9%) 0 0 0   

    5 10 (5%) 0 0 0 0   

3 OOIV004 1 0 0 0 20 (100%) 0 77.95/4***

3 0 20 (7.1%) 0 0 0   

5 20 (10%) 40 (14.3%) 0 0 20 (66.7%)   

7 70 (35%) 160 (57.1%) 0 0 0   

9 110 (55%) 60 (21.4%) 20 (100%) 0 10 (33.3%)   

4 OOIV007 1 50 (25%) 120 (42.9%) 20 (100%) 0 10 (33.3%) 154.55/2***

    2 90 (45%) 110 (39.3%) 0 0 20 (66.7%)   

    3 60 (30%) 50 (17.9%) 0 20 (100%) 0   

5 OOIV008 1 70 (35%) 240 (85.7%) 20 (100%) 20 (100%) 30 (100%) 1095.46/2***

    2 90 (45%) 40 (14.3%) 0 0 0   

    3 40 (20%) 0 0 0 0   

6 OOIV016 1 200 (100%) 280 (100%) 0 20 (100%) 20 (66.7%) 927.36/2***

2 0 0 20 (100%) 0 10 (33.3%)   

7 OOIV051s 1 40 (20%) 170 (60.7%) 0 0 20 (66.7%) 701.82/3***
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    2 30 (15%) 0 20 (100%) 0 0   

    3 10 (5%) 20 (7.1%) 0 0 0   

    4 120 (60%) 90 (32.1%) 0 20 (100%) 10 (33.3%)   

8 OOIV053 1 0 70 (25.0%) 0 20 (100%) 20 (66.7%) 412.81/4***

    3 40 (20%) 60 (21.4%) 0 0 0   

    5 0 60 (21.4%) 0 0 0   

    7 40 (20%) 60 (21.4%) 0 0 0   

    9 120 (60%) 30 (10.7%) 20 (100%) 0 10 (33.3%)   

9 OOIV067 2 171 (85.5%) 234 (83.6%) 20 (100%) 20 (100%) 30 (100%) 159.28/1***

3 29 (14.5%) 46 (16.4%) 0 0 0   

10 OOIV068 2 94 (47%) 131 (46.8%) 20 (100%) 20 (100%) 21 (70%) 604.49/3***

    3 50 (25%) 124 (44.3%) 0 0 9 (30%)   

    4 49 (24.5%) 24 (8.6%) 0 0 0   

    5 7 (3.5%) 1 (0.4%) 0 0 0   

11 OOIV070 1 37 (18.5%) 51 (18.2%) 20 (100%) 0 11 (36.7%) 156.45/4***

    2 16 (8%) 117 (41.8%) 0 18 (90%) 12 (40%)   

    3 79 (39.5%) 61 (21.8%) 0 2 (10%) 5 (16.7%)   

    4 67 (33.5%) 26 (9.3%) 0 0 1 (3.3%)   

    5 1 (0.5%) 25 (8.9%) 0 0 1 (3.3%)   

12 OOIV079 1 20 (10%) 74 (26.4%) 12 (60%) 20 (100%) 8 (26.7%) 15550.74/6***

    2 16 (8%) 7 (2.5%) 0 0 0   

    3 126 (63%) 192 (68.6%) 8 (40%) 0 21 (70%)   

    4 2 (1%) 0 0 0 0   

    5 22 (11%) 7 (4.5%) 0 0 1 (3.3%)   

    7 11 (5.5%) 0 0 0 0   

    9 3 (1.5%) 0 0 0 0   

13 OOIV080 1 37 (18.5%) 128 (45.7%) 0 14 (70%) 11 (36.7%) 98.51/2***

    2 90 (45%) 59 (21.1%) 18 (90%) 6 (30%) 14 (46.7%)   

    3 73 (36.5%) 93 (33.2%) 2 (10%) 0 5 (16.7%)   

14 OOIV081_1 1 76 (38%) 178 (63.6%) 8 (40%) 14 (70%) 19 (63.3%) 42.02/1***

    2 124 (62%) 102 (36.4%) 12 (40%) 6 (30%) 11 (33.7%)   

15 OOIV081_2 1 76 (28%) 4 (1.4%) 0 0 0 518.50/2***

    2 124 (62%) 4 (1.4%) 0 0 0   

    3 0 272 (97.1%) 20 (100%) 0 30 (100%)   

16 OOIV083_2 1 165 (82.5%) 260 (92.9%) 0 0 0 77.51/1***

    2 35 (17.5%)  20 (7.1%) 20 (100%) 20 (100%) 30 (100%)   

17 OOIV084 1 60 (30%) 129 (46.1%) 0 20 (100%) 20 (66.7%) 2224.38/4***

3 30 (15%) 91 (32.5%) 0 0 0   

5 70 (35%) 60 (21.4%) 0 0 0   

7 20 (10%) 0 0 0 0   

9 20 (10%) 0 20 (100%) 0 10 (33.3%)   

18 OOIV087 1 130 (65%) 220 (78.6%) 20 (100%) 0 10 (33.3%) 6125.22/4***

    3 50 (25%) 20 (7.1%) 0 0 0   

    5 0 20 (7.1%) 0 20 (100%) 20 (66.7%)   

    7 0 20 (7.1%) 0 0 0   

    9 20 (10%) 0 0 0 0   

19 OOIV151 1 0 110 (39.3%) 0 0 0 30.91/2***

    3 180 (90%) 0 20 (100%) 0 30 (100%)   

    5 20 (10%) 170 (60.7%) 0 20 (100%) 0   

*  8- . 5-  2- .
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,

 ( . 6). 

, ,

,  (  9).

 9.

 - 2- :  (

) 2  (*p<0.05; ** p<0.01; *** p<0.001). CCV- 

; WW - ;  VL - V. labrusca;  VR-V. riparia; UUH - 

. * : 1- , 22- , 33- ;

: 1- , 22- , 33- .

N -  CV (N=271) W (N=120) VL (N=30) VR (N=30) UH (N=90) 2/df

1 121 (44.6%) 52 (43.3 %) 10 (34.5%) 0 (0%) 31 (34.4%) 296.87*** 

2 120 (44.3%) 36 (30%) 20 (65.5%) 30 (100%) 25 (27.8%)   

1

*

3 30 (11.1%) 32 (26.7%) 0 (0%) 0 (0%) 34 (37.8%)   

1 50 (18.5%) 14 (11.7%) 0 (0%) 0 (40%) 19 (21.1%) 20.42*** 

2 99 (36.5%) 59 (49.2%) 11 (34.5%) 18 (60%) 42 (46.7%)   

2

-

*

3 122 (45.0%) 47 (39.2%) 19 (65.5%) 12 (40%) 29 (32.2%)   

- . ,

,

.

 F-  (ANOVA) 

. ,

 (F***) (  10;  11).

 10.  21  (16  5 )

(ANOVA):  ± , ,  - 

, F  (*p<0.05; **p<0.01;

***p<0.001). CCV- ; WW - ;  VL - V. labrusca;  VR-V. riparia;

UH - .
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N  CV (N=200) W (N=280) VL (N=20) VR (N=20) UH (N=30) F 

1 OOIV601 117.8±1.33 81.0±0.81 135.3±1.95 125.2±3.12 120.5±1.76 2218.98***

(74-165) (51-123.8) (120-144) (87-136.9) (101-140.5) 

2 OOIV602 96.3±1.11 67.9±0.68 104.3±1.99 100±2.11 98.3±1.36 1173.36***

(57.8-153) (37-102) (91-118.3) (74.5-110.9) (79-107.5) 

3 OOIV603 70±0.84 48.4±0.49 74.3±1.25 73±0.67 72.7±2.39 1167.77***

(36.3-106) (30-73.5) (64.5-82.7) (64.5-76) (53.3-107.5) 

4 OOIV604 48.3±0.73 29.7±0.42 42.3±0.63 47.5±1.39 36.5±1.00 1159.12***

(26-79) (11.5-53) (37.8-46.5) (40-61) (21-46) 

5 OOIV066-4 25.3±0.56 13.8±0.31 15.2±0.37 22.6±0.82 15.2±0.53 1106.10***

(8-44.5) (0-25.3) (12-17.6) (17.5-31.3) (10-21) 

6 OOIV605 65.4±1.23 48.5±0.68 87.1±1.85 86±1.58 70.8±2.54 999.81*** 

(26-101) (18.8-81.5) (72-99) (69.5-94.5) (41-96) 

7 OOIV606 56.7±0.88 40.4±0.43 70±1.14 65.4±0.67 55.3±1.35 1142.61***

(27-92.5) (24-62) (60-78.3) (60-70.8) (41-73) 

8 OOIV607 48.1±0.39 40.3±0.41 46.8±1.04 31.4±0.86 44.9±1.05 665.81*** 

(35-65) (25-59.8) (40-55) (22-36.8) (33-56) 

9 OOIV609 42.5±0.51 40±0.5 38.2±0.87 37.3±2.27 44.2±0.82 66.08***

(20-60) (12-67) (29-44.3) (29-44.3) (38-56) 

10 OOIV610 67.4±0.83 63.1±0.98 56.3±1.81 60.2±2.51 69.7±1.50 110.46*** 

(41-95) (40-108) (41-67) (52-93.3) (55-93) 

11 OOIV612 9.5±0.25 8.2±0.21 12.5±0.57 13.6±0.81 13.3±1.28 226.04*** 

(0.1-21) (2-22) (9-16.3) (6.5-20.7) (4-32.5) 

12 OOIV613 11.3±0.21 8.4±0.17 14.2±0.41 13.1±0.72 14.1±0.79 553.23*** 

(1-20) (3-17.5) (11.7-18.3) (6-20) (8-28) 

13 OOIV614 8.8±0.18 6.5±0.14 7.9±0.26 9.7±0.39 8.9±0.48 333.28*** 

(3-17.5) (2-16) (5.5-10.4) (6.5-12.5) (5-13.5) 

14 OOIV615 10.2±0.15 6.8±0.13 9.7±0.31 10±0.35 10.8±0.31 886.12*** 

(5-16) (2-14) (7.5-12.4) (7.5-13.7) (7-15) 

15 OOIV066-5 8.4±0.27 7.3±0.16 12±0.48 10.1±0.31 8.6±0.37 115.73*** 

(0-21.5) (2.5-18) (9.5-17) (7.5-13) (5.7-12) 

16 OOIV079-1 -12.3±1.07 -19.9±0.68 -34.4±2.55 -45.7±1.64 -19.8±2.42 442.95*** 

(-68 - 20) (-50.5 – 12.5) (-50 - -17) (-57 - -34) (-47 - 3.5) 

17 VVR1 0.82+0.01 0.84±0.01 0.77±0.01 0.80±0.01 0.80±0.01 77.11***

(0.62-1.02) (0.60-1.11) (0.68-0.84) (0.68-0.88) (0.72-0.89) 

18 VVR2 0.60±0.00 0.60±0.01 0.55±0.01 0.60±0.01 0.58±0.02 22.54* 

(0.44-0.8) (0.39-1) (0.5-0.57) (0.53-0.74) (0.5-0.8) 

19 VVR3 0.41±0.00 0.37±0.01 0.31±0.00 0.40±0.02 0.32±0.01 116.49*** 

(0.26-0.58) (0.17-0.64) (0.27-0.35) (0.33-0.61) (0.2-0.43) 

20 SSUM1 90.5±0.62 80.3±0.66 85±1.32 68.7±2.31 89±1.66 443.85*** 

(68-110.5) (45-115.5) (77-95.6) (56-96.6) (71-112) 

21 SSUM2 157.9±1.26 140.4±1.46 141.3±2.74 130.9±4.61 158.7±2.89 224.78*** 

(111-198) (61.3-223.5) (122-160.2) (118-189.9) (130-195.5) 

*  10- . 5-  2- .
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 11.  13  (7  6 

)  (ANOVA): ± ,

 - , F

 (*p<0.05; ** p<0.01; *** p<0.001). CCV- ; WW - 

;  VL - V. labrusca;  VR-V. riparia; UUH - .

N - CV (N=271) W (N=120) VL (N=30) VR (N=30) UH (N=90) F 

1 LL 6.15±0.04 4.52±0.04 7.47±0.07 4.63±0.04 6.46±0.1 2226.43***

(4.7-7.9) (3.2-5.4) (6.8-8.5) (4-5) (4.7-8.1) 

2 LLS 1.29±0.23 0.81±0.03 1.56±0.1 0.69±0.03 1.45±0.06 660.88*** 

(0.6-2.9) (0.2-1.8) (0.7-2.8) (0.4-1) (0.6-2.8) 

3 PPCH 2.90±0.04 2.35±0.05 3.67±0.05 2.2±0.04 3.47±0.07 777.99*** 

(1.2-4.4) (1.4-3.8) (3-4.1) (1.8-2.6) (2-4.9) 

4 LLCH 1.63±0.02 1.13±0.03 1.81±0.05 1.23±0.45 1.24±0.03 885.50*** 

(0.9-2.5) (0.5-1.9) (1.3-2.6) (0.8-1.7) (0.6-2.3) 

5 BBCH 1.13±0.01 0.84±0.02 1.5±0.03 0.76±0.03 1.18±0.03 666.17*** 

(0.6-2.3) (0.3-1.7) (1.2-1.8) (0.4-1.1) (0.6-2.3) 

6 BB 3.84±0.02 3.29±0.04 4.84±0.07 2.99±0.06 4.26±0.07 1125.40***

(3-5.2) (2.3-4.3) (4.2-5.8) (2.4-3.5) (2.9-5.8) 

7 LLF 3.05±0.03 2.33±0.03 4.13±0.10 2.19±0.04 3.39±0.07 1121.41***

(1.8-4.5) (1.6-3.4) (2.3-5) (1.9-2.5) (2.1-4.8) 

8 BB/L 0.63±0.00 0.73±0.00 0.65±0.01 0.65±0.13 0.66±0.1 337.10*** 

(0.46-0.86) (0.56-1) (0.54-0.79) (0.53-0.80) (0.50-0.83) 

9 LLS/L 0.21±0.00 0.18±0.00 0.21±0.01 0.15±0.00 0.22±0.00 113.16*** 

(0.1-1) (0.05-0.35) (0.09-0.36) (0.09-0.20) (0.10-0.35) 

10 PPCH/L 0.47±0.00 0.52±0.00 0.49±0.00 0.48±0.00 0.54±0.00 223.06*** 

(0.22-0.65) (0.34-0.92) (0.41-0.56) (0.38-0.56) (0.42-0.78) 

11 LLCH/L 0.27±0.00 0.25±0.00 0.24±0.00 0.27±0.00 0.19±0.00 441.41*** 

(0.14-0.41) (0.12-0.38) (0.18-0.34) (0.16-0.36) (0.13-0.30) 

12 BBCH/B 0.30±0.00 0.25±0.00 0.31±0.00 0.26±0.01 0.28±0.00 111.50*** 

(0.17-0.58) (0.10-0.45) (0.24-0.40) (0.13-0.46) (0.10-0.58) 

13 LLF/L 0.50±0.00 0.52±0.00 0.55±0.01 0.47±0.00 0.52±0.00 77.29***

    (0.31-0.85) (0.35-0.86) (0.31-0.67) (0.40-0.60) (0.41-0.68) 

* . 6-  2- .

 N1 (OIV601, F=218.98***), N2 (OIV602, F=173.36***), N3 (OIV603, 

F=167.77***)  ( . 5;  2) V. labrusca -

V. riparia-  (  10). V. vinifera-

.

.  (OIV607, F=65.81***) V. vinifera-

, V. labrusca- ;

V. riparia- V. vinifera- .

 (OIV609, F=6.08***)  (OIV610, F=10.46***) 

V. vinifera- . , V. labrusca- V.
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riparia- . , , ,

 (OIV605, F=99.81*** ), N2  (OIV612, F=26.04***) - 

(OIV613, F=53.23***), 

, . , V. vinifera-

 (  10). 

V. labrusca 

;V. vinifera-

,

; , V. vinifera- V. riparia-

 (  11).

, ,

,  (PCA), 

,

.

, 21  19, 

 3  71.4% (  12). 

 ( . 5),  1) 

: N1 (OIV601), N2 (OIV602), N3 (OIV603), N4 (OIV604), N5 (OIV066-

4), 2)  (OIV605) 

 (OIV606), 3) N2 (OIV612 - OIV613)  N4 (OIV614 - OIV615) 

- .  38.7%- .

(OIV609, OIV610; . 5),  (SUM1, SUM2), 

 (OIV079-1).  19.7%- . ,

 (12.9%), ,

N2 (VR1), N3 (VR2)  N4 (VR3)  N1 

 (  12).

 19 

, ,
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 5 : 11) CV - ,

 21  (N=210); 22) W 

– ,  (Vitis vinifera subsp. 

sylvestris) 9   (N=280); 33) VL - V.

labrusca- (N=20); 44); VR - V. riparia-  (N=20); , 55) 

UH -  3 ,

 (N=30) .

 12.  (PC)

 19  (N=560).  

N  PC1 PC2 PC3 

1 OIV601 0.908* 0.092 -0.269 

2 OIV602 0.921* 0.089 -0.011 

3 OIV603 0.927* 0.112 -0.269 

4 OIV604 0.849* 0.211 0.334 

5 OIV066-4 0.678* 0.352 0.359 

6 OIV605 0.771* -0.150 0.010 

7 OIV606 0.879* -0.045 0.124 

8 OIV609 -0.002 0.829* 0.060 

9 OIV610 0.110 0.802* 0.253 

10 OIV612 0.746* 0.041 -0.345 

11 OIV613 0.630* 0.182 -0.316 

12 OIV614 0.600* 0.110 -0.001 

13 OIV615 0.746* 0.286 -0.042 

14 OIV079-1 -0.083 0.829* 0.029 

15 VR1 -0.085 -0.022 0.690* 

16 VR2 0.023 0.035 0.856* 

17 VR3 0.197 0.193 0.854* 

18 SUM1 0.184 0.896* -0.100 

19 SUM2 0.161 0.950* 0.109 

         7.4 3.8 2.5 

          (%) 38.7 19.7 12.9 

          (%) 38.7 58.4 71.4 

*

.

 (DFA). DFA-

,

 96.6%, -

 ( Wilks’***)

 (  13). 
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,  OIV601, OIV602, 

OIV603, OIV604, OIV605, OIV606, OIV613  VR1; 

, OIV079-1  OIV066-4.  - SUM1, VR2  VR3- . ,

,  560 

474 ,  84.4%-  (  14). 

 13.  21  (N=560) 

 (DFA)  (*p<0.05; ** p<0.01; *** p<0.001). 

 (DF) % %

 Wilks’ 

1 2.06 59.9 59.9 0.82 0.114*** 

2 0.92 26.7 86.7 0.69 0.348*** 

3 0.34 9.9 96.6 0.50 0.667*** 

4 0.12 3.4 100.0 0.32 0.895*** 

 14.  21  (CCV),

Vitis vinifera subsp. sylvestris-  9  (WW), 2 

 (VVL-V. labrusca, VVR-V. riparia)  3  (UUH)

 19 

 (DFA)  (N=560). 

 (%) 

CV 

(N=210) 

W

(N=280) 

VL

(N=20) 

VR 

(N=20) 

UH

(N=30) 

CV (

)

80 170 19 3 5 13 

W ( ) 87.1 14 244 0 5 17 

VL (V. labrusca L.) 90 0 0 18 0 2 

VR (V. riparia Michx.) 100 0 0 0 20 0 

UH ( ) 73.3 3 0 4 1 22 

 84.4  

 ( . 10), V. vinifera-

 Y ;

,  X ,

. V. vinifera-

 (  10)  N1 (OIV601: CV=117±1.33;

W=81.0±0.81), N2 (OIV602: CV=96.3±1.11; W=67.9±0.68)  N3 (OIV603: CV=70.0±8.84;
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W=48.4±0.46) . ,  (OIV609: CV=42.5±0.51;

W=40.0±0.50)  (OIV610: CV=67.4±0.83; W=63.1±0.98)

. , , V.

vinifera-  (OIV607: CV=48.1±0.5;) ,

 (OIV607: W=40.3±0.41)

 (OIV079-1: CV=-12.3±1.07),

 (OIV079-1: W=-19.9±0.68).

. 10.  21  (CCV),

Vitis vinifera subsp. sylvestris-  9  (WW), 2 

 (VVL-V. labrusca, VVR-V. riparia)  3  (UUH)

 (DFA)  (N=560). 

 (V. labrusca, V. riparia)

 ( . 10) .

, V. vinifera-

. ,

 (OIV605: VL=87.1±1.85; VR=86±1.58; UH=70.8±2.54 )  N2 

 (OIV612: VL=12.5±0.57; VR=13.6±0.81; UH=13.3±1.28)/  (OIV613: 

VL=14.2±0.41; VR=13.1±0.72; UH=14.1±0.79) .

, ,  N1 (OIV601: VL=135.3±1.95;
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VR=125.2±3.12), N2 (OIV602: VL=104.3±1.99; VR=100±2.11)  N3 (OIV603: 

VL=74.3±1.25; VR=73±0.67) . ,

 (OIV601=120.5±1.76;

OIV602=98.3±1.36; OIV603=72.7±2.39). ,  (OIV609)  (OIV610) 

,  (OIV609: VL=38.2±0.87, VR=37.3±2.27;

OIV610: VL=56.3±1.81, VR=60.2±2.51) ,

(OIV609=44.2±4.49; OIV610=69.7±1.5) V. vinifera-  (OIV609: 

CV=42.5±0.51; OIV610: CV=67.4±0.83)   (  10). 

3.3.

,

 - V. vinifera subsp. vinifera- , 21  10 -

, V. vinifera subsp. sylvestrsis-  46 

, 3 , 4 -

 2  (V. labrusca, V. riparia) 17 

 (SSR). , 96 

 95 .

 (SSRs)  (bp) 

 15  15 .

 (CV)  14-  (VVS4) 3-

(scu04, scu14).  151 ,  8.89 (n), 

 4.78 (r).  (W) 

 2-  (scu14) 13-  (VrZAG21),  144 ,

 8.47 (n)  4.42-  (r) (  16).  

. 0.3-

 (  17): VrZAG21 (190 bp 

), VrZAG62 (194 bp ), VrZAG64 (143 bp 

), VrZAG79 (252 bp ), VrZAG83 
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(188 bp ), VVMD24 (210 bp 

), VVMD25 (238 bp ), VVMD28 (233 

bp ),  VVMD32 (247 bp ), 

VVMD34 (240 bp ), VVS2 (131 bp 

), VVS4 (167 bp ), scu04 (173  175 bp 

)   scu 14 (167 bp  181 bp 

).

 15 . 17  (SSR)   (bp). 

SSRN

VrZAG

21

VrZAG

47

VrZAG

62

VrZAG

64

VrZAG

79

VrZAG

83

VVMD

7

VVMD

24

VVMD

25

1 CV1ALDS 188:204 163:167 200:204 141:167 252:252 190:194 233:249 210:210 238:266 

2 CV2ALKS 190:206 157:163 190:204 143:163 238:252 188:190 247:247 214:218 238:254 

3 CV3ALVR 190:200 163:167 188:194 137:159 252:260 200:200 239:239 210:218 238:248 

4 CV4AVSH 190:206 157:163 200:204 141:159 238:244 194:194 247:253 210:210 240:266 

5 CV5CBRF 190:200 159:167 194:204 157:159 248:260 194:200 239:2262 210:210 238:254 

6 CV6CBRS 200:206 153:167 188:196 139:159 248:248 200:200 239:239 210:219 238:248 

7 CV7CHRD 200:206 159:167 188:196 159:163 244:246 188:200 239:243 210:218 238:254 

8 CV8CHKH 190:204 163:167 200:204 141:167 252:252 190:194 233:249 210:210 238:266 

9 CV9CHDI 206:206 153:163 190:200 141:143 238:252 188:194 247:253 210:210 254:266 

10 CV10CHVT 188:188 167:167 196:202 137:163 252:254 188:194 239:245 210:216 238:238 

11 CV11CDRC 204:204 163:189 180:190 153:155 256:258 186:186 245:259 208:210 236:238 

12 CV12DGND 202:206 157:157 202:204 137:139 238:248 188:190 235:249 210:210 240:248 

13 CV13EGRD 188:206 157:1165 192:194 141:167 240:240 188:188 239:253 210:214 238:254 

14 CV14FRCL 204:208 161:167 184:220 139:141 246:258 188:217 231:251 204:206 236:254 

15 CV15KCHI 188:206 163:170 194:196 143:167 238:256 188:188 239:249 210:210 238:266 

16 CV16KCHI 200:204 167:194 188:194 157:159 246:258 183:200 231:264 206:214 238:246

17 CV17KMRT 206:206 153:163 190:200 141:143 238:252 188:194 247:253 208:210 254:2264

18 CV18KHJS 190:204 153:163 202:204 141:167 252:258 190:194 233:233 208:210 248:270 

19 CV19KLSH 206:212 163:166 188:190 139:153 246:260 158:186 243:251 208:212 236:248 

20 CV20KRKN 190:198 169:179 180:200 139:1149 246:252 190:194 2237:251 210:214 236:248 

21 CV21MLGU 202:204 182:192 174:178 157:159 258:262 186:188 233:239 208:210 238:242
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22 CV22MNCN 200:204 153:167 188:194 137:163 248:252 194:200 239:239 214:216 238:254 

23 CV23MSSP 190:198 169:169 180:200 139:1149 246:252 190:194 2237:251 210:214 236:248 

24 CV24MRVR 200:204 157:167 188:204 157:159 252:262 190:200 249:249 210:219 240:2262

25 CV25MJRT 190:206 157:163 190:204 143:163 238:252 188:190 247:247 214;218 238:254 

26 CV26MCBL 206:206 157:172 186:196 141:159 252:256 188:188 233:249 214:219 240:248 

27 CV27OJLS 202:206 157:161 194:2208 141:163 252:252 188:190 239:247 210:214 238:254 

28 CV28PNSH 188:204 163:167 200:204 141:167 252:252 190:194 233:249 208:210 238:266 

29 CV29RKTS 188:206 157:159 190:200 141:159 250:260 186:188 247:253 210:210 238:266 

30 CV30RMRN 200:206 157:167 188:204 159:163 238:246 188:194 243:249 210:216 238:248 

31 CV31SPRV 188:212 167:170 1198:200 137:141 244:262 188:190 239:239 214:219 238:240 

32 CV32SKHS 188:202 163:163 186:204 159:1198 240:252 194:200 249:2255 210;214 238:254 

33 CV33SHNR 190:206 163:163 196:204 137:141 252:254 188:194 239:249 210:210 238:238 

34 CV34TVKV 190:206 163:171 190:200 139:143 252:252 196:196 239:247 208:210 238:240 

35 CV35TLKI 206:208 181:189 200:210 139:159 252:260 156:163 231:264 206:214 238:246

36 CV36TRMN 200:206 167:167 188:194 139:163 246:252 188:200 243:2257 214:218 248:248 

37 CV38UCHK 188:2214 163:167 194:196 137:151 254:254 188:190 233:239 210:210 238:238 

38 CV39VTRG 200:204 161:172 192:196 143:163 252:252 188:190 239:253 208:214 238:240 

39 W1AKHL 206:206 167:171 194:200 143:163 246:252 188:200 239:253 210:210 238:266 

40 W2AKHM 194:194 153:167 194:194 141:143 238:248 200:200 235:2263 212:212 238:270 

41 W3AKHM 194:194 157:170 196:196 137:141 250:262 200:200 233:235 210:212 248:270 

42 W4ARTV 206:206 157:161 188:202 141:143 252:254 188:190 239:239 210:216 238:254 

43 W5ARTV 190:206 163:172 200:200 137:141 250:254 194:194 249:249 210:210 240:254 

44 W6ARTV 190:206 163:172 188:194 137:141 244:244 188:194 247:249 210:210 248:254 

45 W7ARTV 190:190 157:161 194:196 137:143 250:252 188:188 239:247 212:212 266:266 

46 W8ARTV 204:206 157:167 194:196 137:143 252:254 188:200 239:249 210:214 248:248 

47 W9ARTV 200:206 157:172 196:204 137:143 252:252 188:200 247:2261 212:214 240:266 

48 W10ARTV 190:200 157:161 194:196 137:143 250:252 188:188 249:249 212:216 248:270 

49 W11ARTV 206:2218 159:167 188:196 143:143 250:252 190:190 233:239 210:216 248:270 

50 W12BLNS 188:188 157:157 194:196 159:163 252:260 190:200 235:259 236:236 238:248 

51 W13BRJM 194:206 161:163 202:204 141:167 252:260 194:200 239:247 208:212 238:248 

52 W14BRJM 194:220 161:163 196:200 143:159 238:238 186:188 251:253 210:214 248:254 

53 W15BRJM 188:198 163:167 188:196 141:143 240:262 188:190 249:251 210:214 240:254 

54 W17DDPL 190:1194 170:172 194:194 137:163 262:262 188:190 235:259 210:218 238:238 
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55 W18DDPL 190:190 161:167 194:196 143:143 262:262 190:194 235:239 210:212 238:238 

56 W19DSHT 192:206 157:170 194:204 143:157 238:252 188:188 235:247 210:214 238:248 

57 W20DSHT 192:192 157:157 192:194 139:163 250:252 190:190 235:259 210:214 238:238 

58 W21DSHT 188:1192 157:157 194:196 141:141 238:256 188:190 235:235 212:214 238:270 

59 W22DSHT 202:212 159:159 196:204 141:143 246:260 188:190 247:259 210:214 238:248 

60 W23DSHT 194:212 157:163 194:196 137:159 238:238 188:194 259:259 210:210 238:248 

61 W24GRDB 188:188 161:163 196:202 137:143 238:260 188:188 245:259 210:210 238:254 

62 W25GRDB 188:1192 157:161 194:196 143:151 252:258 200:200 235:235 210:210 238:248 

63 W26GRDB 192:206 157:167 194:196 143:143 256:258 188:188 235:239 210:214 248:254 

64 W27GRDB 188:1192 161:163 194:196 137:141 244:252 188:200 235:239 210:218 238:248 

65 W28JNLA 190:206 157:167 194:196 143:159 240:252 188:200 249:259 208:210 238:238 

66 W29KSPI 188:206 157:163 196:200 141:143 244:250 188:188 247:253 210:210 240:266 

67 W30KSPI 188:1192 157:159 194:196 1161:163 246:254 188:190 235:247 210:214 238:238 

68 W31KHLO 190:206 157:161 196:202 1145:159 240:250 190:194 239:251 210:210 238:238 

69 W32KHLO 190:1194 157:170 194:204 137:143 238:252 188:194 239:249 210:212 238:254 

70 W33KHLO 190:1194 167:170 196:204 141:143 238:254 188:194 233:239 210:236 238:248 

71 W34LGDI 190:190 167:171 194:196 137:143 252:262 188:190 245:259 210:218 238:238 

72 W35LGDI 190:190 167:169 196:196 137:139 238:244 190:200 239:245 214:216 238:254 

73 W36LGDI 190:190 167:170 194:196 137:163 252:262 188:190 235:259 212:214 238:248 

74 W37SGRJ 190:190 161:163 200:202 159:159 252:252 188:188 235:235 210:236 238:238 

75 W38SGRJ 190:190 167:167 194:196 159:163 238:262 188:190 235:2263 210:214 238:238 

76 W39SGRJ 194:212 167:167 194:196 143:159 244:256 188:194 235:235 210:236 238:240 

77 W40SKHV 190:190 157:167 196:210 137:143 240:252 190:190 233:247 210:210 240:266 

78 W41TBLS 194:216 159:161 190:194 143:159 252:260 188:190 247:259 219:219 240:248 

79 W42TBLS 190:2216 163:167 190:202 141:143 248:252 188:190 239:247 208:214 238:248 

80 W43TBLS 190:1194 159:163 190:196 137:143 256:260 190:200 247:247 214:214 248:248 

81 W44TBLS 190:190 157:167 194:202 139:163 238:238 188:194 235:247 214:214 248:254 

82 W45TBLS 190:206 163:171 190:200 139:143 252:252 194:194 239:247 208:210 238:240 

83 W46TSGR 192:194 163:167 196:210 151:163 256:256 188:200 239:247 212:2241 238:248 

84 VLBR 202:206 157:157 202:204 139:139 238:248 188:190 235:249 210:236 240:248 

85 VRPR 202:210 169:189 200:214 139:173 252:260 163:183 233:265 204:208 236:246

*V. vinifera-  (CCV)  (WW)

;  (UUH) - ; V. riparaia-
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. 15 . 17  (SSR)   (bp). 

SSRN

VVMD

27

VVMD

28

VVMD

32

VVMD

34

VVS2 VVS4 scu04 scu14 

1 CV1ALDS 182:186 233:233 245:255 224:240 131:143 167:167 173:175 181:181 

2 CV2ALKS 176:182 233:243 261:261 224:240 141:151 167:167 175:175 167:181 

3 CV3ALVR 182:186 233:257 239:255 240:240 131:149 165:165 175:175 181:181 

4 CV4AVSH 176:182 233:233 249:261 224:240 139:141 165:167 173:175 181:181 

5 CV5CBRF 178:186 227:235 239:257 240:240 137:1145 165:174 175:175 167:181 

6 CV6CBRS 172:186 233:235 239:239 240:248 137:149 167:174 175:175 167:167 

7 CV7CHRD 178:186 2216:227 239:271 240:240 135:141 167:172 173:175 167:181 

8 CV8CHKH 182:186 231:233 245:255 224:240 131:143 167:167 173:175 181:181 

9 CV9CHDI 172:182 233:243 249:271 224:240 139:141 167:174 173:175 167:181 

10 CV10CHVT 186:186 233:233 251:261 240:242 131:135 167:167 173:175 181:181 

11 CV11CDRC 182:208 239:245 236:236 242:242 120:159 184:186 173:175 169:185

12 CV12DGND 176:180 225:235 247:271 240:242 120:149 174:182 173:175 167:181 

13 CV13EGRD 176:184 235:257 2263:271 240:240 141:143 167:167 173:175 181:181 

14 CV14FRCL 180:186 218:243 243:243 242:242 141:141 174:178 171:175 185:185 

15 CV15KCHI 182:190 233:247 261:271 240:240 151:153 167:174 173:177 167:181 

16 CV16KCHI 200:208 214:251 259:259 244:244 143:147 176:186 173:175 185:185 

17 CV17KMRT 172:182 233:243 249:271 224:240 139:141 167:174 173:175 167:181 

18 CV18KHJS 172:182 231:233 255:261 240:240 131:151 167:167 173:175 181:181 

19 CV19KLSH 182:206 239:243 235:249 242:244 123:123 178:188 173:173 167:185

20 CV20KRKN 188:1198 227:251 239:239 240:242 131:149 174:174 173:175 167:1179

21 CV21MLGU 202:212 227:251 234:236 242:244 137:143 176:186 173:175 185:185 

22 CV22MNCN 172:186 247:2267 239:255 240:240 137:1155 167:172 173:175 167:181 

23 CV24MSSP 188:1198 227:251 239:239 240:242 131:149 174:174 173:175 167:1179

24 CV25MRVR 176:186 243:257 239:255 224:240 131:149 165:165 175:175 181:181 

25 CV26MJRT 176:182 233:2241 261:261 224:240 141:151 167:167 175:175 167:181 

26 CV27MCBL 176:191 245::267 263:271 240:240 131:131 167:174 173:175 181:181 

27 CV28OJLS 176:180 227:233 261:261 224:240 139:151 167:174 173:175 181:181 

28 CV29PNSH 182:186 231:233 245:255 224:240 131:143 167:167 173:175 181:181 

29 CV30RKTS 176:178 235:243 261:271 224:240 131:139 167:174 173:175 167:181 
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30 CV31RMRN 176:186 227:235 249:271 240:242 1126:131 167:172 173:175 167:181 

31 CV32SPRV 186:190 233:243 243:249 240:240 131:143 167:167 173:175 167:181 

32 CV33SKHS 180:182 243:243 251:271 240:248 131:133 167:174 173:175 181:181 

33 CV34SHNR 180:182 233:247 249:261 224:240 131:135 167:182 173:175 167:181 

34 CV35TVKV 182:190 233:257 249:271 240:248 133:143 165:165 173:175 181:181 

35 CV36TLKI 200:208 214:251 259:259 244:244 143:147 176:186 173:175 185:185 

36 CV37TRMN 186:186 233:235 239:271 240:240 149:149 167:174 173:175 167:181 

37 CV39UCHK 182:186 233:233 249:261 224:240 131:143 167:167 173:175 181:181 

38 CV40VTRG 180:191 245:2267 255:2263 240:248 128:131 167:174 173:175 181:181 

39 W1AKHL 186:190 227:257 271:271 224:242 135:139 172:174 173:175 167:181 

40 W2AKHM 172:186 247:263 247:249 240:240 1127:151 165:167 173:175 167:167 

41 W3AKHM 176:190 233:251 247:247 240:240 131:151 167:167 173:177 167:167 

42 W4ARTV 176:180 243:257 247:255 240:248 143:151 167:182 173:175 181:181 

43 W5ARTV 182:182 233:243 251:255 240:248 135:141 165:174 173:173 167:181 

44 W6ARTV 182:191 233:243 255:271 240:248 141:141 167:174 173:175 167:167 

45 W7ARTV 176:180 227:233 247:2253 240:240 135:139 167:167 173:177 167:181 

46 W8ARTV 176:186 233:257 247:257 240:248 135:153 167:167 173:175 167:181 

47 W9ARTV 176:191 235:257 247:257 240:240 143:153 167:167 173:175 181:181 

48 W10ARTV 176:180 233:233 247:257 240:242 135:139 167:167 173:175 181:181 

49 W11ARTV 178:186 227:2277 247:247 224:242 139:151 167:167 173:175 181:181 

50 W12BLNS 176:176 233:233 247:249 240:240 133:153 165:167 173:175 181:181 

51 W13BRJM 180:182 227:2271 247:249 240:248 135:139 167:174 173:175 167:181 

52 W14BRJM 180:182 235:235 243:249 240:248 149:153 167:167 175:175 167:181 

53 W15BRJM 180:186 233:235 255:271 240:240 131:133 174:174 173:175 181:181 

54 W17DDPL 188:191 247:2253 243:249 240:240 131:139 167:172 173:175 167:167 

55 W18DDPL 180:186 247:2253 247:257 240:240 139:143 172:172 173:175 181:181 

56 W19DSHT 176:190 247:2275 243:243 224:240 131:151 167:167 173:177 167:181 

57 W20DSHT 176:176 247:2275 247:247 224:240 137:139 167:167 173:175 167:181 

58 W21DSHT 176:176 247:2253 247:247 224:240 139:143 165:167 175:177 167:181 

59 W22DSHT 178:178 243:257 243:251 240:240 135:151 167:172 175:175 167:181 

60 W23DSHT 176:182 233:2253 247:261 240:240 131:139 167:167 173:175 167:167 

61 W24GRDB 180:182 2263:263 247:247 240:240 139:151 167:172 173:175 167:181 

62 W25GRDB 176:180 233:233 247:249 240:240 139:151 167:167 175:177 181:181 

63 W26GRDB 176:186 227:233 245:249 240:240 139:151 167:167 173:175 181:181 

64 W27GRDB 180:182 233:2263 239:243 240:240 133:135 167:167 173:175 167:181 
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65 W28JNLA 176:186 NA:NA 257:271 240:240 131:139 167:182 173:175 181:181 

66 W29KSPI 176:182 233:257 261:271 224:224 135:139 167:174 173:175 181:181 

67 W30KSPI 176:178 233:2253 247:247 224:224 131:135 165:167 175:175 167:181 

68 W31KHLO 176:180 2227:277 247:271 240:240 131:131 167:174 173:175 181:181 

69 W32KHLO 176:190 233:233 247:2253 240:240 131:141 167:167 173:177 167:181 

70 W33KHLO 186:190 233:2277 247:2253 224:240 131:141 174:174 173:175 167:181 

71 W34LGDI 186:190 233:2253 243:247 240:240 131:141 167:172 175:175 167:181 

72 W35LGDI 186:188 243:247 247:247 240:240 131:151 172:172 173:175 167:167 

73 W36LGDI 186:190 235:235 243:257 240:248 139:151 165:167 175:175 167:181 

74 W37SGRJ 180:182 247:247 247:247 240:240 139:141 167:167 173:177 181:181 

75 W38SGRJ 186:186 233:247 247:261 240:248 143:151 167:167 175:175 167:181 

76 W39SGRJ 186:186 233:243 245:2253 240:240 131:131 167:172 173:175 181:181 

77 W40SKHV 176:186 253:257 247:247 2218:218 135:151 167:167 173:175 181:181 

78 W41TBLS 178:180 233:247 247:257 240:248 139:143 165:165 173:175 181:181 

79 W42TBLS 182:186 233:257 247:247 240:242 139:139 165:174 173:175 181:181 

80 W43TBLS 178:182 233:257 247:261 240:242 143:151 165:167 173:175 167:181 

81 W44TBLS 176:186 233:233 247:257 240:240 133:151 167:167 173:175 167:181 

82 W45TBLS 182:190 233:257 249:271 240:248 133:143 165:165 173:175 181:181 

83 W46TSGR 182:186 227:233 247:249 240:242 131:139 167:167 173:177 167:181 

84 VLBR 176:178 225:235 247:271 240:242 120:149 174:182 173:175 167:181 

85 VRPR 188:208 213:251 259:259 242:244 139:147 176:184 173:175 185:185 

*V. vinifera-  (CCV)  (WW)

;  (UUH) - ; V. riparaia-

; V. labrusca -

,

 (  15 ,15 ). ,

: VVMD34–240 bp,  VVS4–

167bp, scu04-175bp  scu14-181bp (  17). -

 (He)  0.86-  (VrZAG64) 0.46-

(scu14),  0.73.  (Ho)  1-

(VrZAG62, VrZAG64) 0.48-  (VVS4)  0.79.  4 

(VrZAG79, VVMD7, VVMD32, VVS4), ,

 (

16).



68

 16. V. vinifera-  (CCV)  (WW)

 17  (SSSR) :  (nn);

 (HHe);  (HHo);

 (NNo);  (rr);

 (PPI);  (C);  (DD);

(PPIC)

n He Ho No r PI C D PIC 

VrZAG21 9 0.8153 0.8710 -0.0307 5.5202 0.1037 0.1812 0.8188 0.7991 

VrZAG47 12 0.8169 0.8387 -0.0120 5.7690 0.1017 0.1733 0.8267 0.8076 

VrZAG62 12 0.8652 1.0000 -0.0722 7.6134 0.0614 0.1313 0.8687 0.8618 

VrZAG64 11 0.8647 1.0000 -0.0725 7.4203 0.0611 0.1348 0.8652 0.8576 

VrZAG79 12 0.7966 0.7419 0.0304 4.6230 0.0854 0.2163 0.7837 0.7198 

VrZAG83 6 0.7581 0.7742 0.0092 4.1042 0.1805 0.2437 0.7563 0.7196 

VVMD7 12 0.8335 0.7419 0.0499 5.9535 0.0839 0.1680 0.8320 0.8131 

VVMD24 6 0.6446 0.7097 0.0395 2.9257 0.2294 0.3418 0.6582 0.4953 

VVMD25 9 0.7560 0.8387 -0.0471 4.0878 0.1414 0.2446 0.7554 0.6896 

VVMD27 11 0.8335 0.9032 -0.0380 6.3015 0.0857 0.1587 0.86413 0.8265 

VVMD28 12 0.8111 0.8387 -0.0152 5.5652 0.0842 0.1797 0.8203 0.7860 

VVMD32 10 0.8429 0.8065 0.0198 6.5431 0.0829 0.1583 0.8472 0.8375 

VVMD34 4 0.5052 0.6774 -0.1144 2.0562 0.3977 0.4863 0.5137 0.1381 

VVS2 14 0.8481 0.9033 -0.0298 6.5641 0.0641 0.1523 0.8477 0.8276 

VVS4 5 0.5926 0.4839 0.0683 2.4556 0.3142 0.4072 0.5928 0.3628 

scu04 3 0.4938 0.7742 -0.1877 1.9787 0.5773 0.5054 0.4946 0.1995 

scu14 3 0.4558 0.5316 -0.0415 1.8092 0.5316 0.5527 0.4473 -0.0121 

8.8824 0.7373 0.7901 -0.0261 4.7818 0.1874 0.2609 0.7407 0.6321 

151          

n He Ho No r PI C D PIC 

VrZAG21 13 0.8153 0.6444 0.0941 5.1691 0.0986 0.1935 0.8065 0.7801 

VrZAG47 9 0.8311 0.8667 -0.0194 5.6211 0.0911 0.1779 0.8221 0.8054 

VrZAG62 10 0.7696 0.8889 -0.0674 3.7604 0.1431 0.2659 0.7341 0.6730 

VrZAG64 11 0.8109 0.8889 -0.0431 5.0311 0.1044 0.1988 0.82012 0.7723 

VrZAG79 12 0.8635 0.7778 0.0460 6.6998 0.0547 0.1493 0.8507 0.8351 

VrZAG83 5 0.7185 0.6889 0.0172 3.2478 0.2162 0.3079 0.6921 0.6107 

VVMD7 11 0.8523 0.8000 0.0283 6.5534 0.0721 0.1526 0.8474 0.8363 

VVMD24 9 0.7425 0.6667 0.0435 3.7431 0.1533 0.2672 0.7328 0.6507 

VVMD25 6 0.7378 0.7333 0.0026 3.6852 0.1758 0.2714 0.7286 0.6561 

VVMD27 9 0.8316 0.8444 0.0070 5.7528 0.0921 0.1738 0.8262 0.8106 

VVMD28 12 0.8290 0.7727 0.0308 6.1271 0.0749 0.1632 0.8368 0.8111 

VVMD32 11 0.7635 0.7556 0.0045 4.1969 0.1059 0.2383 0.7617 0.6831 

VVMD34 5 0.4980 0.4444 0.0358 1.9834 0.3315 0.5042 0.4958 0.0447 

VVS2 11 0.8556 0.9111 -0.0299 6.7500 0.0689 0.1481 0.8519 0.8417 

VVS4 5 0.5943 0.4667 0.0801 2.6034 0.2674 0.3841 0.6159 0.3803 

scu04 3 0.5840 0.8444 -0.1645 2.3519 0.4351 0.4252 0.5748 0.3969 

scu14 2 0.4605 0.4667 -0.0042 1.8672 0.6092 0.5356 0.4644 0.1065 

8.4706 0.7387 0.7330 0.0036 4.4202 0.1820 0.2681 0.7331 0.6291 

 144                 
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 17.  (FF),

17  (SSSR) V. vinifera-  (CCV)

 (WW) .

F F F VrZAG21 

CV W 

VrZAG47 

CV W 

VrZAG62 

CV W 

188 0.156 0.111 153 0.078 0.011 180 0.031 - 

190 0.172 0.322 157 0.156 0.256 186 0.031 0.011 

192 - 0.1 159 0.063 0.067 188 0.109 0.033 

194 - 0.156 161 0.031 0.133 190 0.094 0.044 

198 0.031 0.011 163 0.266 0.167 192 0.031 0.011 

200 0.141 0.011 165 0.16 - 194 0.125 0.333 

202 0.047 0.022 167 0.25 0.233 196 0.141 0.367 

204 0.125 0.022 169 0.047 0.022 198 0.016 - 

206 0.297 0.011 170 0.031 0.067 200 0.172 0.078 

212 0.016 0.2 171 0.016 0.033 202 0.031 0.078 

214 0.016 - 172 0.031 0.044 204 0.203 0.067 

216 - 0.022 179 0.016 - 208 0.016 - 

218 - 0.022 210 - 0.022 

220 - 0.011 

F F  F  VrZAG64 

CV W 

VrZAG79 

CV W 

VrZAG83 

CV W 

137 0.094 0.189 238 0.109 0.156 186 0.016 0.022 

139 0.078 0.067 240 0.047 0.044 188 0.328 0.433 

141 0.219 0.156 244 0.063 0.067 190 0.219 0.244 

143 0.109 0.333 246 0.078 0.033 194 0.25 0.156 

145 - 0.011 248 0.063 0.022 196 0.031 -

149 0.031 - 250 0.016 0.089 200 0.156 0.189 

151 0.016 0.022 252 0.422 0.289    

157 0.031 0.011 254 0.063 0.56    

159 0.156 0.011 256 0.031 0.78    

161  0.111 258 0.016 0.022    

163 0.156 0.011 260 0.063 0.078    

167 0.094 0.1 262 0.031 0.1    

198 0.016 -      

F  F F VVMD7

CV W 

VVMD24

CV W 

VVMD25

CV W 

233 0.109 0.044 208 0.078 0.044 236 0.031 -

237 0.031 0.233 210 0.531 0.444 238 0.422 0.422 

239 0.297 0.189 212 - 0.144 240 0.094 0.089 

243 0.047 214 0.203 0.2 248 0.141 0.256 

245 0.016 0.033 216 0.047 0.044 254 0.156 0.111 

247 0.156 1.78 218 0.078 0.033 262 0.016 -

249 0.172 0.1 219 0.063 0.022 264 0.016 -

251 0.031 0.033 236 - 0.056 266 0.109 0.067 

253 0.094 0.033 241 - 0.011 270 0.016 0.056 

255 0.016 -       

257 0.016 -       

259 - 0.122       

261 - 0.011       

262 0.016 -       

263 - 0.022       
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F  F F F  VVMD

27 CV W 

VVMD

28 CV W 

VVMD

32 CV W 

VVMD

34 CV W 

172 0.078 0.011 216 0.016 - 239 0.188 0.011 218 - 0.022 

176 0.141 0.256 227 0.094 0.078 243 0.016 0.089 224 0.219 0.111 

178 0.078 0.067 231 0.047 - 245 0.047 0.022 240 0.656 0.689 

180 0.063 0.144 233 0.359 0.333 247 - 0.444 242 0.063 0.067 

182 0.234 0.156 235 0.109 0.067 249 0.125 0.1 248 0.063 0.111 

184 0.016 - 241 0.016 - 251 0.031 0.022    

186 0.25 0.222 243 0.125 0.067 253 - 0.044    

188 0.031 0.022 245 0.047 - 255 0.141 0.044    

190 0.047 0.089 247 0.047 0.122 257 0.016 0.089    

191 0.031 0.033 251 0.031 0.011 261 0.203 0.044    

198 0.031 - 253 - 0.078 263 0.047 -    

   257 0.063 0.111 271 0.188 0.089    

   263 - 0.044       

   267 0.047 -       

   271 - 0.011       

   275 - 0.022       

   277 - 0.033       

            

F F F F VVS2

CV W 

VVS4

CV W 

scu04 

CV W 

scu14 

CV W 

126 0.016 - 165 0.125 0.128 173 0.391 0.422 167 0.281 0.367 

127 - 0.011 167 0.578 0.585 175 0.594 0.489 179 0.031 - 

128 0.016 - 172 0.047 0.106 177 0.016 0.089 181 0.688 0.633 

131 0.313 0.178 174 0.234 0.117       

133 0.031 0.056 182 0.016 0.021       

135 0.047 0.122          

137 0.047 0.011          

139 0.078 0.233          

141 0.109 0.078          

143 0.190 0.089          

145 0.016 0.011          

149 0.109 0.167          

151 0.078 0.044          

153 0.016 -          

155 0.016 -          

,

 (He)  0.86-  (VrAZG79) 0.46-  (scu14) 

 0.74;  (He)  0.91-  (VVS2) 

0.44-  (VVMD34)  0.73- . , ,

 (VrZAG21, VrZAG79, 

VrZAG83, VVMD7, VVMD24, VVMD25, VVMD28, VVMD32, VVMD34, VVS4) 

, ,

 (V. vinifera subsp. sylvetris)

 (  16). 



71

 (D)  VrZAG62, VrZAG64-  (

 [CV]  0.87- ),

VrZAG79 (  [W]  0.85- ), VVMD7 (W=0.85),  

VVM27 (CV=0.86), VVMD28 (W=0.84), VVS2 (W=0.85)  scu14 

(CV=0.44, W=0.46);  D  0.74-  0.73-

 (  16), 

 (Tessier et al., 1999) 

. ,  17 

.

 F . Fst 

 99%-

 (0.03%, P***),

V. vinifera-  (V. labrusca V. riparia)

 (0.12%, P***).

(UPGMA) .

.  95  7 

, ,  0.26 

( . 11).  A .

 8 

.  A-

 A3, -

’ ’  4  ( . 11). 

’ ’,

,

 -  5;  0.97  34 

 32.  B 
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.  5 :

’ ’, ’ ’, ’ ’, ’ ’  ’ ’. B  3 

.  B1 ,

,  1,  4 

( )  6 ( - );

 0.48  0.67,  34  12. , ,

 B2  4-  ( )

 0.48- .  12- .  C 

: C1 . . ’ ’,

- .

 (V. labrusca).

 0.94-  34  30. C2 

 - ,  - 

 1 ( ),  1 ( )  2  - ’Muscat  à 

petits grains blancs B’ ( ), ’Veltiner rot RG’ ( ).

 0.42-

 9. , -

 (’Alvarenhao N’, ’Mourvedre N’, ’Cabernet Franc N’, ’Cabernet Sauvignon N’, 

’Traminer rot RG’, ’Chardonnay B’, ’Romorantin B’), 

 E .  G : 1) G1 - 

 (’ ’)  3 

 (’Couderc3309’, ’Malegue 44-53’, ’Teleki 5C’) 

 (V. riparia ); 2) G2 – ’ ’,

, -

 (’Fercal’).  ’ ’, ’Teleki 5C’- V. riparia-

0.43,  11. , ’ ’  ’Fercal’-

 0.25  8 .

, ,

 (  F; . 11):  2 

,  100%- .
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.11. V. vinifera subsp. vinifera-  21  10 - ,

 -V. vinifera subsp. sylvestris-  46 , 3 

, 4 -  2  (V. labrusca, V. riparia)

,  17  (SSR) 

,

 (UPGMA) , .
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,

(’ ’, ’ ’)  - .

 - CV15KCHI  CV16KCHI,  - 

. ,

: CV15KCHI, ,

,  B-

,  CV16KCHI  ( ) -  G- .

4.

 - V. vinifera subsp. sylvestris- , ,

,

,

. ,

.

: 1) ; 2) 

; 3) ,

V. vinifera . ,

, V. labrusca V. riparia, .

, .

,  GrapeGen06-

 SSR . ,

- ,

, .
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, . ,

, ,  (SSRs) 

,

.

, : )

- ,

,

; )

,

 (Dettweiler, 1993). 

, ,

, ,

, , ,

‘Garnacha Blanca’  ‘Garnacha Tinta’,  ‘Carinena Blanca’  ‘Carinena Tinta’ (Ortiz et al., 

2004).

.

, ,

, ,

,

, ,

.

 ( .4)

.

V. vinifera- ,

, V. riparia-  (

; .4), V. labrusca- ( ).

 3 ,
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, ,

 (CV16KCHI – ‘ ’, CV19KLSH – ‘ ’; .

: . 8 , 9 )  (CV12DGND – 

‘ ’). ,

,

,

 (Sefc et al., 2003; Cunha, 2009). 

,

 ( . 3). 

 ( .3 ).  ‘ ’, ‘ ’ ( .

 - . 5 ; . 5 )  ‘ ’, ,

, .

, ,

-  (MJ07) 

. ,

, VvmybA1, 

 (This et al., 2006). ,

,  gypsy-  Gret1 

, VvmybA1 , ,

,

 (Kobayashi et al., 2002). 

, ,  VvmybA1 .

VvmybA1 , ,

,  (This et al., 2006). 

, , .

, ,

, , , ,
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,

, ,

, - ,

 - 

, .

. .  (Kolenati, 1846) 

 - V. vinifera subsp. anebophylla Kolen. ( )

V. vinifera subsp. trichophylla Kolen. ( ). ,

. ,

: ,

,  10 ,

, . .

 ( , 1988). 

, - ,  6-7 

, . .

 ( , 1988). , ,

,

, .

,  (Kolenati, 1846; , 1988), 

,

, , ,

,

. . , ,

, ,

.
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, 17  (SSR) 

,

 (Fst= 0.03%, P***),

. ,

, in situ

. ,

. ,  5 

 - ‘ ’, ‘ ’, ‘ ’, ‘ ’  ‘ ’

 B-  ( .11), , ,

, , V. vinifera

subsp. sylvestris- .

.  (Pesly, 2007) , TvvI

,

‘ ’ V. vinifera subsp. sylvestris- . , ‘ ’

,

,

,

„ “  „ “. 

.  ( , 1872) - : - 

„ .

.  -  , ,

, ,

, ,

,

 ‘ ’ ,

“- .

 ‘ ’, ‘ ’, ‘ ’  ‘ ’,

,
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.

‘ ’,

, .

 4  (1  3 )  A3 

-  - 

 5-  (  1);  0.97-

 34  32. ‘ ’

.  ’ ’,

.  (1960) , ,

,

. ,

, ,

.

 ‘ ’  (‘ ’,

‘ ’, ‘ ’, ‘ ’,

‘ ’ )

- . ,

, ‘ ’  A3 

, ,

 ( ., 1960) ‘ ’

. ,  ‘ ’  5-

, ,

‘ ’ - . ,

. ,

 ( . 12 ),

,  ‘ ’

, ,  ( . 12 ),

. , ‘ ’
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,

. , ,

, , -

(‘Ortlieber’  ‘Orangetraube’; Ambrosi et al., 1994) 

 (‘Alvarinho’, Lopes et al., 2009).

. 12. : )  5-  (  1) ,

; ) ,

.

.

  (DFA)  ( . 10) V. vinifera-

. ,

, V. vinifera-

 (V. labrusca, V. riparia.)

 N1, N2  N3 

.

, V. vinifera-

,
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, ,
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 XX 

. ,

, .

, „ “ , ,

, , ,

, ,
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, . .

, . ,

,

 (’ ’,

’ ’, ’ ’, ’ ’ ) .   

, ,

,

. . .

‘ ’, ‘ ’ ( .

)  ‘ ’ ( , ).

‘ ’ .

 (1963) . .

(2002). . ,  ‘ ’

. , . . , „

, , ’ ’ (V. labrusca- -

) ,  „

“ “. . . ‘ ’
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,

V. labrusca. ,

( . :  1), V. labrusca- .

,

,

( . : . 3 , 3 ; . 36 , 36 ). , V. labrusca-

,  „ “ ,

 „Fox grape“  „ “.

V. labrusca- .  0.94 

34-  30 . ,

 (225 bp VVMD28- ;  15 ). ,

, , ,

 - ‘ ’

V. labrusca- -

.

‘ ’ , .  (1965); 

. , . .  (2002) 

, ,

, , . ,

, , ,

, ‘ ’ , ,

,

. ,

. , V. vinifera-

, ,

.  ‘ ’ , ,

‘ ’,  „ “- .

, ‘ ’ -

- ‘Fercal’-  ( .11), V. vinifera-  (‘Ugni Blanc’, 
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)   V. berlandieri-  ( )

. ‘ ’   ‘Fercal’-

V. berlandieri- , : 1) 

 ( . : . 9  ), 

‘Fercal’-  (Lacou et al., 2008); 2) 

 ( . : . 9 ). V.

berlandieri-  (Galet et al., 2010); 3) 

, , ,  ‘Fercal’-

-  (Galet et al., 2010). 

‘ ’, ,

 (DFA)  ( .10)

V. vinifera-  (V. labrusca V. riparia).

V. vinifera- , . ,

, N2  - 

. ,

,

 ‘ ’, ‘Fercal’- , V. vinifera- V. berlandieri-

.

, ,

.  CV15KCHI ( ,

)  CV16KCHI (

, ),

- , .

( .11), CV15KCHI  B- ,  CV16KCHI  G1- ,

 (’Couderc3309’, ’Malegue 44-53’, ’Teleki 5C’) 

 (V. riparia) . ,  CV16KCHI 

 G1- V. riparia- ,

,  (V. berlandieri, V. riparia, V. rupestris)

, ,

,
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, V. vinifera-

,  (183 bp VrZAG83- , 246 bp VVMD25- ,

208 bp VVMD27- , 259 bp VVMD32- , 244 bp VVMD34- , 147 bp VVS2- , 176 bp 

VVS4-  185 bp scu14vv- ;  15 , 15 ). ,

, CV15KCHI  CV16KCHI, 

, ,

. , : 1) 

 CV15KCHI-  (V. vinifera- ;

.4 , ). , CV16KCHI-  ( . : .

8 ). , , ’Couderc3309’  ’Teleki 5C’-

; 2) CV15KCHI-

,  ( .

: . 7 ),  CV16KCHI-  ( . : . 8 )

, V. riparia-  ( . :

. 37 ) . ,

V. riparia-

. ,

  (Galet et al., 2010); 3)  CV15KCHI-

, ,

; , CV16KCHI- ,

. , , ,

 - CV16KCHI,  -

CV15KCHI, , , , , ’Couderc3309’ 

’Teleki 5C’- ,

. ,  ‘ ’ (CV15KCHI) 

,  B-

, , , ,

.

-

, ,
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.

,  E1 :

’Alvarelhao N’ ( ), ’Mourvèdre N’ ( ), ’Traminer rot RG’ ( ),

’Cabernet Franc N’ ( ), ’Cabernet-Sauvignon N’ ( ), ’Chardonnay 

B’  ( ), ’Mancin N’ ( ), ’Romorantin B’ ( ), ( .11).

,  ’Muscat à petits grains blancs B’ 

’Veltiner rot RG’ ,  C2-

. ,

-  (Schaal et al., 2010, Beridze et al., 2011) 

. ,  ’Cabernet-Sauvignon’, ’Cabernet 

Franc’, ’Traminer rot RG’  ’ ’, ’ ’

’ ’ . ’Alvarelhao’  ’Mourvèdre’ 

 ’ ’, ’ ’, ’ ’ . ,

’Chardonnay B’  ‘Romorantin B’  ‘ ’  ‘ ’.

,

‘ ’, ‘ ’, ‘ ’

.

,

, ‘ ’  ‘ ’

.

. ,  ' '

( ., 1960).  ’ ’

 ’ ’,

. ,

,

.

 (Arroyo-Garcia et al., 2006) ,
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.  (Arroyo-Garcia et al., 2006), 

: ,

,

; , ,

,

.

,

. ,  (Schaal et al., 

2010; Ekhvaia et al., 2010, 2011; Beridze et al., 2011) 

.

, ,

 -Vitis vinifera subsp. sylvestris,

,

,

, -

.

5.

,

:

1.  -

Vitis vinifera subsp. sylvestris,
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. , , ,
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.

. ,
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, ,

, ,

,

. . ,

, ,

.

3.  17  (SSR) 

 (Fst= 0.03%, P***),

. , ,

in situ .

4. ,  5  - ‘ ’,

‘ ’, ‘ ’, ‘ ’  ‘ ’

 B  ( .11),

,

.

5.

 A3 

 ‘ ’
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. . ‘ ’, ‘ ’ ( .

)  ‘ ’ ( , )
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riparia-  V. rupestris- .

7. , ,

. , CV15KCHI ( ,

)  CV16KCHI (

, ). CV15KCHI 

 B- ,  CV16KCHI  G1- . ,  CV16KCHI 

 G1- -

V. riparia-

, ,

V. vinifera- .

,  ‘ ’ (CV15KCHI) 

,  B-
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8. , -

. ,
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(C. C. Gmel.) Hegi. 

Summary of the PhD Thesis 

9. 1. Overall description of the work 

9.1.1. Actuality. Caucasus is considered to be the primary centre of the origin of 

grapevine (V. vinifera L. subsp. sativa) where the evolution of grape had taken place since 

ancient times that is confirmed by many authors over the past two centuries (De Candolle, 

1885; Vavilov, 1931; Javakhishvili, 1934; Negrul, 1946; Ketskhoveli, 1960; Ramishvili, 1988; 

Damania et al., 1997; Sefc et al., 2003; Constantini, 2004, This at al., 2006; Vouillamoz et al., 

2006). Confirmations for domesticated grapevine in Georgia are archaeological remains of 

berries and seeds dated to be about 6000 years old (vicinity of v. Shulaveri, Southeast 

Georgia; Ramishvili 1988). Other archaeological evidences of prehistoric winemaking are 

found in near proximity of the Caucasian region in northern Iran at the Hajji Firuz Tepe site 

in the northern Zagros Mountains dated to about 5400–5000 BC (McGovern 2003) and in the 

Levant where archaeological findings are dated from 4000 BC (Zohary and Spiegel-Roy 1975; 

Zohary and Hopf 1993).

Another indicator of a possible origin of cultivated grapevine in the Caucasus region is 

high genetic and morphological diversity of both wild and cultivated grapes in this area 

(Grassi, 2006; Ekhvaia and Akhalkatsi, 2010). About 500 names of autochthonous grapevine 

varieties are known from Georgia, which are characterized by a wide range of colours and 

shapes of berries and pips (Javakhishvili 1934; Ketskhoveli et al., 1960). Moreover, these 

cultivars show great ampelometric variability and broad adaptability to different climates 

and soils (Vinogradov-Nikitin, 1929; Negrul, 1946; Ketskhoveli et al., 1960; Ramishvili, 1970; 
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Tsertsvadze, 1989; Ekhvaia, Akhlakatsi, 2006; Ekhvaia et al., 2007). On the base of these 

suggestions, Vavilov (1931) postulated this region as an evolutionary centre of grape. This 

hypothesis is confirmed as well by the existence in this region of wild grape - V. vinifera 

subsp. sylvestris (C.C.Gmel.) Hegi, which is considered as direct ancestor of cultivated 

grapevine.  However, only half of these cultivars have been conserved in some national 

collections, and today only a small number of local varieties are still cultivated 

(Chkhartishvili and Tsertsvadze 2004). This causes genetic erosion on this rich 

ampelographic heritage, involving loss of a valuable gene pool before it could be evaluated. 

Furthermore, at present, wild grapevine (V. vinifera L. subsp. sylvestris (C.C.Gmel.) 

Hegi) is an endangered species in its natural habitat. In recent years, preservation of genetic 

variability within wild grapevine populations has become a priority, mainly because of 

increased human activities and the spread of new pests (Grassi et al. 2003). Therefore it is 

necessary to conserve wild forms of the crop wild relatives for the maintenance of genetic 

variability and to avoid genetic erosion (Arnold et al. 1998). 

Nowadays, attention is paid to elucidate the diversity of the wild grapevine gene pool 

to identify the place and period of the original domestication and whether secondary 

independent domestications also occurred (Grassi et al. 2003; Sefc et al. 2003; Arroyo-Garcia 

et al. 2006). Special emphasis is given to determine the main events that enabled the 

morphological transformation from the wild V. vinifera subsp. sylvestris to cultivated 

grapevine (Aradhya et al. 2003; Vouillamoz et al. 2006; Imazio et al. 2006; This et al. 2006). 

The place and time-frame of grapevine domestication is still an open issue, as most 

investigations focused on West European cultivars and include just few autochthonous 

varieties from the Caucasus area (Grassi et al. 2006; Imazio et al. 2006; Vouillamoz et al. 

2006; Walker et al. 2007; Onofrio et al., 2010), most of which are obtained from collections 

kept abroad in Bulgaria, Russia and Germany and represent commercial modern cultivars. 

Especially little is known on genetic diversity of wild grape in Georgia. Therefore, it is of 

high importance to study aboriginal grape varieties in the place of its supposed domestication 

and to determine genetic relations among native grapevine cultivars and local wild 

populations.

In this work we use morphological and morphometric characteristics, based on the 
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descriptor list proposed by the projects GENRES081 (2001) and CrapeGen06 (OIV, 2007), 

and nuclear microsatellite (SSRs) markers as a tool for study morphological variation of 

studied material and genetic relationships among Georgian autochthonous cultivars, kept in 

the national living collections, and wild grapevine populations to shed light on the origin of 

cultivars in this region and identification of homonymy and misnames within studied 

varieties. 

9.1.2. International collaboration. The molecular systematic study has been done in 

the taxonomy laboratory of Leibniz-Institute of Plant Genetics and Crop Plant Research 

(IPK), Gatersleben, Germany under supervision of Dr. Frank Blattner. The work was 

supported by the exchange project "Collection of crop genetic resources in Georgia in 2008-

2012" between IPK Gatersleben and Institute of Botany, Ilia State University.  

The thematic was part of the EU 6th Framework Program (2007-2010), “Management 

and Conservation of Grapevine Genetic Resources (GrapeGen06).”  

9.1.3. Goals and objectives. The aim of this dissertation was to establish genetic 

relationships among aboriginal Georgian grape cultivars and local wild grape populations in 

order to confirm that Georgia represents one of the centres of grapevine domestication. 

Moreover, it should be verified the existence of possible genetic relationships among 

Georgian autochthonous and introduced V. vinifera grapevine cultivars. 

The following objectives have been determined: 

1. Study of diversity of natural populations of wild V. vinifera subsp. sylvestris

populations in Georgia and determine ecological and phytosociological characteristics 

and evaluate species status (IUCN criteria) distributed in this region and enrich existing 

information on location of wild grape using GIS system;  

2. Investigate genetic relationships among Georgian autochthonous grapevine cultivars 

and populations of wild grape V. vinifera subsp. sylvestris in Georgia using 

morphological and morphometrical characteristics, based on the descriptor list 

proposed by the projects GENRES-081 (2001) and GrapeGen06 (OIV, 2007), and 

nuclear microsatellite (SSRs) markers; 

3. Comparative analysis of morphological and genetical variability of introduced and 

Georgian aboriginal cultivars in order to detect the possible relationships among them; 
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4. Conduct comparative study of Georgian aboriginal grapes using morphological 

characteristics and molecular (SSRs) markers for identification of true-to-type varieties, 

which often are called by different common names, however, it is not yet determined 

whether they represent really separate variety, or are just homonymic of the same 

variety; 

5. As outgroup species we will select American species - V. riparia, V. rupestris, V. 

berlandieri and their hybrids, used as rootstock cultivars, and very popular in Georgia 

introduced cultivar ‘Adesa’ or ‘Isabela’ of V. labrusca.

9.1.4. Material and Methods. A total of 159 samples representing 98 accessions were 

included in this study: 21 Georgian autochthonous and 10 West European reference 

grapevine cultivars (Vitis vinifera); 46 individuals of wild V. vinifera subsp. sylvestris from 

different regions of Georgia and adjacent territory of Turkey; 3 cultivars of unknown origin; 

4 West European rootstock reference grapevine cultivars (Interspecific Cross: V. vinifera L., V.

riparia Michx., V. rupestris Scheele and V. berlandieri Planch.) and six accessions of the 

American species V. labrusca L. and V. riparia Michx. naturalized in Georgia were analyzed 

in this study.

Study was carried out in the following institutes: 

1. Ilia State University, Institute of Botany, Department of Cultivated Plants and Plant 

Reproduction, Tbilisi, Georgia (morphological and morphometrical description and 

statistical analysis) 

2. Taxonomy Laboratory of Leibniz-Institute of Plant Genetic and Crop Research (IPK), 

Gatersleben, Germany (molecular systematic study).  

The following methods have been used: 

1. Plant morphological characterization based on the descriptor list for Vitis species (OIV, 

1983) with modifications proposed by the projects GENRES-081 (2001) and 

GrapeGen06 (OIV, 2007). Finally fifty-two (21 morphological and 31 morphometrical) 

characteristics were determined including shoot, leaf, seeds morphological and 

morphometrical attributes, berry color and sex of flowers;  

2. Calculations of mean, standard deviation, minimum and maximum were performed for 

each morphological and morphometrical data set. Means for continues variables were 
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compared using a One-Way ANOVA and F-values significant difference test was used 

to assume equal variances, with P<0.05. And categorical variables were compared using 

nonparametric tests with specifying of expected frequencies with chi-square test 

options;

3. Principal components analyses (PCA), discriminant function analysis (DFA) and 

canonical variation analysis (CVA) of the morphometrical variables were performed 

using the software package SPSS v. 13.0 for Windows (SPSS Inc., 2004);  

4. Extraction of Genomic DNA with Qiagen DNeasy Plant Mini Kit according to the 

manual provided by the manufacturer or according to Lodhi et al. (1994) from silica-

dried leaves; 

5. PCR amplification of extracted DNA using 17 nuclear microsatellite (SSRs) markers;

6. Electrophoresis of the amplified products for detection of polymorphisms; 

7. Calculation of various genetic parameters for each loci: allele frequencies (FF), expected 

heterozygosity (HHe), observed heterozygosity (HHo), probability of identity (PPI),

estimation of null allele frequency from the heterozygote deficiency (nno),  the effective 

number of alleles (nne), the discrimination power (DD), probability of coincidence (CC), 

polymorphism information content (PPIC) using IDENTITY 1.0 

(http://www.bocu.ac.at/zag/forsch/MANUAL.rtf);

8. Examination of genetic structure of studied groups by analysis of molecular variance 

(AMOVA) using the Arlequin software package (Schneider et al. 2000); 

9. Similarity matrices, which were generated according to the Dice coefficient (Dice, 

1945), were used to perform cluster analyses by the Unweighted Pair Group Method 

with Arithmetic Averages (UPGMA) using the software NTSYS-pc (Rohlf, 2000). 

9.2. Morphological variation of Georgian populations of Vitis vinifera L. subsp. sylvestris

(C.C. Gmel.) Hegi 

Populations of wild grapevine - Vitis vinifera L. subsp. sylvestris (C.C. Gmel.) Hegi, 

show high genetic and morphological diversity in the Caucasus (Kolenati, 1846; Ramishvili, 

1988; Grassi et al., 2006). All five haplotypes detected by using cpDNA microsatellite 
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markers (Grassi et al., 2006) have been found in the Caucasian ecoregion suggesting this area 

as the possible centre of origin of both wild and cultivated grapevines. At present, wild 

grapevine occurs mainly in riparian forests on the territory of Georgia and reaches upper 

vegetation zones such as oak-hornbeam, beach and spruce forests up to 1000 m a.s.l. 

(Ramishvili, 1988). Although, the populations are not as abundant nowadays as it was 

described by Kolenati (1846) in the middle of XIX c. The invasion of phylloxera and

urbanization are major problems diminishing number of individuals of the wild grapevine in 

populations. These threats predominantly reduce populations of Vitis vinifera ssp. sylvestris.

In our study, we conducted detailed morphological and morphometrical study of leaf 

characters in 9 populations of wild grapevine located in five river basins (R. Ajaristskali, R. 

Alasani, R. Iori, R. Mtkvari, R. Khrami) of three geographic regions (Western, Eastern and 

Southern Georgia), and then compared using principal components analysis and multivariate 

discriminant analysis allowing the populations to be distinguished. The results of our study 

reveal high morphological diversity of wild grapevine growing in Georgia. Morphological 

characters such as shape of leaf blade, number of lobes, pubescence type, coloration of 

internodes, leaves and berry skin, leaf vein lengths and angles between them and form of 

petiole sinus show high variability both within and among populations.

The common characters for all studied populations were fully open tip of young shoot 

and distribution of tendrils on the shoot with an interval after 2 nodes. These characters are 

considered as common for V. vinifera species (Cunha et al., 2007). We used this features for 

identification of the individuals of wild grapevine to discriminate them from post cultivated, 

sub-spontaneous or spontaneous cultivars and introduced American species distributed in the 

wild in Georgia after they were introduced as rootstocks (Ramishvili, 1988, Ekhvaia and 

Akhalkatsi, 2006). The other discriminating character of wild V. vinifera ssp. sylvestris from 

the cultivars is occurrence of unisexual flowers on this dioecious climber plant. The existence 

of hermaphrodite plants is also possible in wild populations of this subspecies (Sefc et al., 

2003; Cunha, 2007). However, in our studied material all plants were dioecious possessed 

male or functionally female flowers on different individuals.  

The results have shown that very variable characters differing among individuals 

within studied populations are types of pubescence. Moreover, in difference with previous 
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authors (Kolenati, 1846, Ramishvili 1988) our data shows that within an individual genome 

each pubescence type are combined with different morphological features such as shape of 

leaf blade, number of lobes, leaf vein length and angles between them, form of petiole sinus, 

etc. As a result, we have different combinations of morphological features and consequently, 

allelic diversity shows high heterozygosity level of individuals in studied populations. We 

did not exclude possibility that pubescence type will be inherited in combination with other 

concrete features.

Principal components analyses (PCA) based on correlation matrix have shown that 

the first three PCs of the remained 16 quantitative characteristics explain 76.85% of the 

variance (Fig. 1A). The highest loadings on the 1st PCA axis correspond to characters 

OIV609, OIV610, SUM1, SUM2 and OIV079-1. This component is related with angles and 

their sums and opening/overlapping of petiole sinus. The variables with the highest loadings 

on the 2nd PCA axis are OIV603, OIV604, OIV066-4, OIV606, VR1, VR2 and VR3. These 

characters are related to the lengths of veins N3, N4, N5, to the length of petiole sinus to 

lower leaf sinus and ratios between main veins. And the highest loadings on the 3rd

component are OIV601, OIV602, OIV612, OIV613 which are related with the length of the 

veins N1, N2 and length/width of teeth N2. 

Discriminant function analysis (DFA) and canonical variation analysis (CVA) based 

on three different classification systems (1- population codes; 2- river basins and 3- 

geographic regions - West, East and South Georgia) allowed to group individuals according 

to combinations of morphological features. The first three canonical discriminant functions 

when classified by populations’ codes account for 81.9% of the variance (Fig. 1B). 

Classification results yielded 174 cases out of 230 (75.7%) assigned to the correct group when 

nine populations are considered. Discriminant function analysis based on river basin 

classification systems gave much better cumulative percentage of variance accounted to 

87.9% for the first three canonical discriminant functions (Fig. 1C). Classification results 

showed that 173 cases out of 230 (75.2%) assigned to the correct group when five river basins 

are considered. Classification systems based on geographic regions of West, East and South 

Georgia gave highest cumulative percentage of variance accounted to 100% for the first two 
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canonical discriminant functions (Fig. 1D). Classification results yielded 172 cases out of 230 

(74.8%) assigned to the correct group when three geographic regions are considered. 

Figure 1. Morphometric principal component analysis (A) and discriminant function analysis 

(B-D) of nine wild populations of Vitis vinifera ssp. sylvestris; scatterplot of the 230 samples 

of mature leaf vegetative characters are plotted against two canonical discriminant functions 

and are grouped according to different grouping variables: population codes (B); river basins 

(C) and geographic regions (D).

 Thus, we can conclude that high morphological and morphometrical variability found 

in populations of wild grapevine from different regions of Georgia might be considered as 

indicator of possible contribution of the genetic pool of these genomes in domestication 

process of grapevine.

9. 3.  Morphological variation and relationships among grapevine cultivars and wild 

 grapevine species 

 Morphological and morphometrical analysis are one of the priority approach in our 

study. For this purpose we carried out morphological and morphometrical characterization 

of Georgian autochthonous grapevine cultivars (CCV) and individuals of wild V. vinifera
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subsp. sylvestris (WW) from different regions of Georgia; 3 cultivars with unknown origin 

(UUH), which were incorrectly identified as aboriginal Georgian cultivars, and outgroup 

American species (V. labrusca (VVL), V. riparia Michx. (VVR)) naturalized in Georgia based on 

the descriptor list proposed by the projects GENRES-081 (2001) and GrapeGen06 (OIV, 

2007). Finally, fifty-two (21 morphological and 31 morphometrical) characteristics were 

determined including shoot, leaf, seeds morphological and morphometrical attributes, berry 

color and sex of flowers and analysed in this study. 

Morphological characters such as fully open tip of young shoot and distribution of 

tendrils on the shoot allowed us to distinguish cultivated and wild V. vinifera grapevines

from American species and 3 cultivars with unknown origin, which we were conditionally 

marked as unknown hybrids. In particular, cultivated and wild samples of V. vinifera are

characterized by fully open young shoot, while in V. riparia tip is closed and in two 

unknown hybrids are half-closed (CV16KCHI, CV19KLSH). Distribution of tendrils on the 

shoot in V. vinifera both groups is interrupted after two nodes, while in V. labrusca and one 

unknown hybrid (CV12DGND) – is continuous.  Morphological and morphometrical 

characters such as shape of leaf blade, number of lobes, pubescence type, coloration of 

internodes, leaves and berry skin, leaf vein lengths and angles between them and form of 

petiole sinus show high variability.  Like wild populations of V. sylvestris in all studied 

groups each pubescence type are combined with different morphological and 

morphometrical features and as a result, we have different combinations of these features 

and consequently, allelic diversity shows high heterozygosity level of individuals in studied 

material.

The characteristics of the mature leaf such as length of veins, petiole sinuses and 

teeth, angles between veins, ratios and sums of vein lengths and angles between them, were 

variable among plants of the studied groups. For example, the individuals of American 

species have the longest veins N1, N2 and N3 (OIV601, OIV602 and OIV603), while in V.

vinifera cultivated and wild groups these parameters are the shortest and in unknown 

hybrids are medium. Moreover, length petiole sinus to upper leaf sinus (OIV605) and 

length/width of teeth N2 (OIV612-OIV613) are maximum in American species and 

unknown hybrids and minimal in V. vinifera cultivars and wild accessions.    
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According to principal components analyses (PCA) the first three PCs of the remained 

19 quantitative leaf characteristics explain 71.4% of the variance. The highest loadings on the 

1st PCA axis correspond to characters such as lengths of the veins N1 (OIV601), N2 (OIV602), 

N3 (OIV603), N4 (OIV604), N5 (OIV066-4), length petiole sinus to upper (OIV605) and 

lower (OIV606) leaf sinus, length/width of teeth N2 (OIV612-OIV613), N4 (OIV614-

OIV615) and explain 38.7% of the variance. The variables with the highest loadings on the 

2nd PCA axis are OIV609, OIV610, SUM1, SUM2 and OIV079-1. This component is related 

with angles and their sums and opening/overlapping of petiole sinus and explain 19.7% of 

the variance. And the highest loadings on the 3rd component (12.9%) are ratios between 

main veins (VR1, VR2, and VR3). 

Discriminant function analysis (DFA) gave cumulative percentage of variance 

accounted to 96.6% for the first three canonical discriminant functions. Classification results 

yielded 474 cases out of 560 (88.4%) assigned to the correct group. In the scatter plot of the 

560 specimens against the first two canonical discriminant functions the cultivated (CV) and 

wild (W) groups of V. vinifera are arranged in very dense and overlapped clusters and 

according to the first axis (DF1) situated on left corner of the plot (Fig. 2). They are 

characterized by the shortest veins N1, N2, N3 and the biggest angles  (OIV609), 

(OIV610). American outgroup species (VL, VR) with unknown hybrids (UH) are confirmed 

to the space with upper and right corner of the plot and differ from V. vinifera groups by the 

maximum values for OIV 605 and OIV606. Moreover these three groups have the longest 

and widest teeth N2, which are considered as common for most of the American species, 

especially for V. riparia. 

Thus, the results of our study have shown that in spite of recent advances in 

molecular methods the examination of grapevine germplasm using morphological and 

morphometrical parameters still remains important mean for differentiation among species, 

varieties and hybrids. They still haven't lost their actuality and have been useful approach 

with DNA techniques in establishing the relationships within and among grape species and 

in solving different classification problems such as homonyms, synonyms and misnames.   
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Figure 2.  Morphometric discriminant function analysis (DFA) of Georgian autochthonous 

grapevine cultivars (CV) and individuals of wild V. vinifera subsp. sylvestris (W) from 

different regions of Georgia; 3 cultivars with unknown origin (UH) and outgroup American 

species (V. labrusca (VL), V. riparia Michx. (VR)); scatterplot of the 560 samples of mature 

leaf vegetative characters are plotted against two canonical discriminant functions. 

9.4.  Genetic variation and relationships among grapevine cultivars and wild grapevine 

 species 

 We have used 17 nuclear microsatellite (SSRs) markers to genotype cultivated (21 

Georgian aboriginal and 10 West European reference cultivars) and wild accessions (46 

individuals of V. sylvestris from different regions of Georgia and Turkey) of V. vinifera, 3 

cultivars with unknown origin, 4 West European rootstock cultivars and two American 

species (V. labrusca, V. riparia) and assessed their genetic relationships. 84 distinct genotypes 

were identified among 85 individuals or 159 accessions.  

Analysis of genetic structure of Georgian cultivated and wild grapevine using F 

statistics revealed a little level of genetic differentiation (Fst=0.03%, P***) clearly indicating 

gene flow between wild and Georgian domesticated grapevines and/or that in situ

domestication of wild germplasm took place within local populations. The fact that five 
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ancient Georgian cultivars cultivars – ‘Chvitiluri’, ‘Uchakhardani’, ‘Shonuri’, ‘Kachichi’ and 

‘Saperavi’ fall within cluster B (Fig. 3), which mainly contains wild accessions allowed us to 

suppose that these cultivars were derived from the earliest local domestication events. 

Moreover ‘Saperavi’ is a very old Georgian cultivar since, which currently is highly 

commercialized in Kakheti (Eastern Georgia) for production of the famous red wines 

“Saperavi” and “Kindzmarauli”. ‘Chvitiluri’, ‘Uchakhardani’, ‘Shonuri’ and ‘Kachichi’ are old 

aboriginal Colchic red wine cultivars, which before introduction of phylloxera and other 

pathogens from North America, were widely distributed in Samegrelo and Abkhazeti.  

Another example confirming the genetic linkage between Georgian cultivars and 

local wild grapevine is the famous Georgian red cultivar ‘Tavkveri’, which has functionally 

female flowers and with four wild accessions (three male and one female plants) from suburb 

of Tbilisi grouped in cluster A3 and especially closely related to the female wild individual – 

Tbilisi5; GS value among them is 0.97 and due to identical alleles at 32 out of 34 alleles. The 

origin of ‘Tavkveri’ is still unclear. According to Ketskhoveli (1960) it is originated in 

Georgia by natural reproduction and later its best form were selected by human and 

nowadays it is widely spread in Kartli and in Kakheti as the famous red wine cultivar. As 

mentioned above, our genetic results have shown that ‘Tavkveri’ is clustered with wild 

population from suburb of Tbilisi that means in addition to their genetic relationships they 

are also closely situated geographically which is consistent with data obtained by 

Ketskhoveli, who showed that ‘Tavkveri’ was originated in Kartli region (Eastern part of 

Georgia).  

Moreover, we compared flower morphology of ‘Tavkveri’ and wild female individual 

– Tbilisi5 (Fig. 4) in order to exclude possibility that this wild accession can be escaped 

cultivar. The comparison has shown that the flowers of these two samples are differed from 

each other. In particular, wild individual has longer style and narrower pistil, while 

‘Tavkveri’ has very short style and wide, peculiar, pitcher like form pistil, which determines 

name of this cultivar “pitch” in Georgian language. Thus, the hypothesis that this cultivar 

could have been selected from local wild grape can be considered. 
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Figure 3. Dendrogram of 21 Georgian and 10 West European cultivars of V. vinifera, 46 

Georgian wild grapevine accessions, 3 cultivars with unknown origin and two American 

species V. riparia, V. labrusca constructed by Unweighted Pair Group Method with 

Arithmetic Average cluster analysis based on Dice’s coefficient of shared SSR 

polymorphisms.
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Figure 4. The functionally female flower of grapevine: A) wild accession – Tbilisi5; B) 

Georgian red wine cultivar ‘Tavkveri’ 

Morphological, morphometrical and genotypic analysis of studied samples allowed us 

to identify three cultivars, which were identified as Georgian aboriginal cultivars and 

according to our data turned out hybrid origin. These are ‘Dghundghushi’, ‘Koloshi’ (from 

Martvili State Ethnographical Museum collection) and ‘Kachichi’ (from private ground in 

Samegrelo).

According to D. Tabidze (1963) ‘Dghundghushi’ has functionally female flowers and 

black blue berry. In contrast with Eliava and Tsotsoria (Martvili State Ethnographical 

Museum, 2002) ‘Dghundghushi’ has hermaphrodite flowers and rose berries and his wine is 

characterized astringent, pleasant taste like ‘Adesa’ (one of the cultivar’s name of V. labrusca)

and therefore it is also named “White Adesa”. We studied this sample morphologically and 

genetically and discovered some features shared with V. labrusca, which were considered as 

main characteristics for identification of this species: 1) continuity of the tendrils on the 

shoot; 2) underside of leaf blade usually completely hidden by felty tomentum with unusual 

dark shade and 3) foxy flavour, which determines the name of this species – “Fox grape”. 

Genetically results have shown that GS value between ‘Dghundghushi’ and V. labrusca is

0.94 (Fig. 3) and due to identical alleles at 30 out of 34 alleles. Thus, we can conclude that 

this cultivar is incorrectly identified as Georgian aboriginal variety and in fact represent one 

of the clones of V. labrusca.
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Another example of misnames among studied cultivars is ‘Koloshi’. According to our 

genetic results it is clustered with West European rootstock cultivar – ‘Fercal’ (Fig. 3), which 

is represent nterspecific cross between V. vinifera and V. berlandieri. Morphologically they 

have some common characteristics, such as: 1) tip of young shoot is half-opened (common 

characteristic for ‘Fercal’ (Lacou et al., 2008); 2) ribbed, soft, easily broken mature shoots 

(taxonomical feature of V. berlandieri (Galet et al., 2010)); 3) drooping, bushy growing habit 

and large numbers of lateral shoot, producing thin canes considered as one of disadvantage 

features of ‘Fercal’ (Galet et al., 2010). Hence, ‘Koloshi’ like ‘Fercal’ might be considered as 

interspecific cross between V. vinifera and V. berlandieri.

Genotypic analysis of studied samples allowed us to identify some homonyms among 

Georgian cultivars. The genotype of ‘Kachichi’ (CV15KCHI) in cluster B (Fig. 3) sampled 

from Georgian National Germplasm collection was different from the genotype of ‘Kachichi’ 

(CV16KCHI) in cluster G1 sampled directly from the private vineyards of Georgian farmers. 

The fact that CV16KCHI groups with American V. riparia and some rootstock cultivars 

(‘Couderc3309’, ‘Teleki 5C’) in a separate cluster indicates a hybrid origin of CV16KCHI that

confirmed by presence of some private alleles in contrast with V. vinifera cultivated and wild 

grapevines tested. Also they are differed morphologically and morphometricaly. In 

particular, 1)  shape of the shoot tip- in CV15KCHI it is fully opened (taxonomical feature of 

V. vinifera species) and in CV16KCHI – is half-closed (‘Couderc3309’ and ‘Teleki 5C’ also has 

half-opened shoot tips); 2) the presence of narrow, very long, pointed teeth in CV16KCHI. 

This character is genetically transmitted and enable presence of V. riparia in the complex 

hybrids to be detected (Galet et al., 2010); 3) the period of ripening - CV15KCHI is 

characterised by late period of ripening in the second decade of the October (one of the 

typical features for Georgian grapevine cultivars), while CV16KCHI is ripened in end of the 

August. Consequently, we suggested that CV16KCHI from private vineyard in Samegrelo has 

hybrid origin and accession CT15KCHI from National Germplasm collection is more likely 

true-to-type ‘Kachichi’ with Georgian origin, which is confirmed by its placement in cluster 

B with individuals of wild V. sylvestris.

Our study revealed the Georgian cultivars to be partly quite different from the 

European materials included in this study as reference cultivars with constant allele sizes. 
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Our genotypic analyses have shown that most of these cultivars were grouped in cluster E1 

(Fig. 3), with the exception of two West European cultivars, ’Muscat à petits grains blancs B’ 

from Greece and ’Veltiner rot RG’ from Italy, grouped in cluster C2 with wild accessions 

from Artvin (Turkey) and Khulo (Ajara, Georgia) and West Georgian aboriginal cultivar 

‘Egurdzuli’.  Moreover, based on chloroplast DNA sequences (Schaal et al., 2010; Beridze et 

al., 2011) the most of these cultivares show close relatioshipts with Georgian aboriginal 

cultivars.

Thus we can conclude that the admixture found among local Georgian cultivars and 

wild grapevine indicates the possibility that these cultivars are derived from ancestral 

domestication of local wild types and/or cross hybridization with native wild populations, 

thus, either supporting Georgia as one of the oldest centres of domestication of grapevine or 

at least harbouring valuable genetic resources for grape breeding.  

9.5. Conclusions 

1. Georgian cultivated and wild grapevines represent unique and interesting genetic 

resources that are characterized by a high similarity level between wild and cultivated 

grapevines. The admixture found among local Georgian cultivars and wild grapevine 

indicates the possibility that these cultivars are derived from ancestral domestication of 

local wild types and/or cross hybridization with native wild populations, thus, either 

supporting Georgia as one of the oldest centres of domestication of grapevine or at least 

harbouring valuable genetic resources for grape breeding.  

2. The results of morphological and morphometrical study have shown high level of 

morphological variation of Georgian aboriginal grapevine cultivars and local 

populations of wild V. vinifera subsp.sylvestris. The common characters for all studied 

samples were fully open tip of young shoot and distribution of tendrils on the shoot 

with an interval after 2 nodes. Morphological characters such as shape of leaf blade, 

number of lobes, pubescence type, coloration of internodes, leaves and berry skin, leaf 

vein lengths and angles between them and form of petiole sinus show high variability 

both within cultivated and wild grapevine. As a result, within an individual genome 

we have different combinations of morphological and morphometrical features and 
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consequently, allelic diversity shows high level of morphological variability in 

Georgian grapevine genetic recourses.  

3. Genotype analysis of Georgian cultivated and wild grapevines at 17 nuclear SSR loci 

showed a low level of genetic differentiation (Fst = 0,03; P**) between them, clearly 

indicating gene flow between wild and Georgian domesticated grapevines and/or that 

in situ domestication of wild germplasm took place within local populations. 

4. The fact that the five ancient Georgian cultivars – ‘Chvitiluri’, ‘Uchakhardani’, 

‘Shonuri’, ‘Kachichi’ and ‘Saperavi’ fall within cluster B (Fig. 3), which mainly contains 

wild accessions allowed us to suppose that these cultivars were derived from the 

earliest local domestication events. 

5. Another example confirming the genetic linkage between Georgian cultivars and local 

wild grapevine is placement of the famous Georgian red cultivar ‘Tavkveri’ in cluster A, 

where it is grouped with 4 wild accessions from suburb of Tbilisi and exclusively it is 

closely linked to the female wild individual – Tbilisi 5 (GS value among them is 0.97). 

This means that autochthonous Georgian grape varieties might stem from local wild 

grapevine.  

6. Morphological, morphometrical and genetical analysis of studied material allowed us to 

detect three cultivars, which are identified as Georgian aboriginal cultivars and in fact 

they have different origin. They are ‘Dghundghushi’, ‘Koloshi’ (from Martvili State 

Ethnographical Museum collection) and ‘Kachichi’ (from private ground in Samegrelo).  

The results have shown that ‘Dghundghushi’ is one of the clones of V. labrusca, while

another two cultivars are represented interspecific cross between European and some 

American species and therefore have hybrid origin. In particular, ‘Koloshi’ is a hybrid 

between V. vinifera and V. berlandieri and cultivar misnamed by local population as 

‘Kachichi’ (CT16KCHI) is a hybrid between V. berlandieri, V. riparia and V. rupestris

respectively. 

7. Genotypic analysis of studied samples allowed us to identify some homonyms among 

Georgian cultivars. The genotype of ‘Kachichi’ (CT15KCHI) in cluster B (Fig. 3) 

sampled from Georgian National Germplasm collection was different from the 

genotype of ‘Kachichi’ (CT16KCHI) in cluster G1 sampled directly from the private 
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vineyards of Georgian farmers. The fact that CT16KCHI groups with West European 

rootstock cultivars and American V. riparia in a separate cluster indicates a hybrid 

origin of CT16KCHI that confirmed by presence of some private alleles in contrast with 

V. vinifera cultivated and wild grapevines tested. We anyway suggested that accession 

CT15KCHI from National Germplasm collection is more likely true-to-type ‘Kachichi’ 

with Georgian origin, which is confirmed by its placement in cluster B with individuals 

of wild V. vinifera subsp. sylvestris.

8. Nowadays, molecular-systematic analyses have been extensively used to investigate the 

genetic diversity and relationships among cultivated and wild grapevines, as well as to 

adress the question of direct domestication of the domesticated grapevine V. vinifera

subsp. sativa from the local wild populations of V. vinifera subsp. sylvestris. However, 

our results show that classical ampelographical and ampelometrical description are still 

necessary to characterise grapevine germplasm collections since they complement 

laboratory data from molecular analyses. Therefore, we study morphological and 

genetic diversity of Georgian aboriginal grapevine cultivars and populations of wild V.

vinifera subsp. sylvestris from different regions of Georgia, based on the descriptor list 

proposed by the projects GENRES081 (2001) and CrapeGen06 (OIV, 2007), and 17 

nuclear microsatellite (SSRs) markers. Finally, fifty-two (21 morphological and 31 

morphometrical) characteristics were determined including shoot, leaf, seeds 

morphological and morphometrical attributes, berry color and sex of flowers and a total 

of 560 specimens were analysed in this study.  

9. The significant deficit of heterozygous individuals detected for both cultivated and 

especially for wild V. vinifera grapevine for the most of the studied loci clearly 

indicated the reduction of genetic resources or “genetic erosion” because of many 

factors, such as: the spread of phylloxera and other pathogens from North America; the 

growth of human population and as a result, land development; the building of water 

basins; the lining of new roads; especially, in West Georgia mass distribution of tea and 

subtropical cultures; the deforestation; the domination of some commercial modern 

cultivars (‘Saperavi’, ‘Rkatsiteli’, ‘Ojaleshi’, ‘Mtsvane’ and etc.) and etc. Especially, the 

distribution of wild grapevine has been dramatically reduced in their natural habitats 
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and therefore, needs to be conserved wild forms of the crop wild relatives for the 

maintenance of genetic variability and to avoid genetic erosion.  

9.6. Presentations of the thesis materials 

9.6.1. Approbation of the thesis materials. Presentations in a form of oral talks and 

posters are done on the scientific seminars at the Tbilisi Institute of Botany, Ilia State 

University and several international seminars and conferences: 

1. The First GrapeGen06 Workshop; Versal, France; March 2007 

2. The Seminar of Plants Biodiversity of  Leibniz Institute for Plant Genetics and Crop 

Plant  Research; Gatersleben, Germany; November 2007 

3. The Second GrapeGen06 Workshop; Department of Genetics and Plant Breeding, Szent 

Istvan University, Gödöll , Hungary; July 8-10, 2008 

4. 12th Steering Committee Meeting of CRIAR CAC, ICARDA-CAC; Tbilisi, Georgia; 

September, 2009 

5. XXXIIIrd World Congress of Vine and Wine, 8th General Assembly of the O.I.V; Tbilisi, 

Georgia; June 20-27, 2010 

6. 7th International Congress of Systematics and Evolutionary Biology (ICSEB); Berlin, 
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