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d9qLogoemo
1.1. 399 @O0 35Bob Ho®m3mdmds s dolo 360369 mds

3500 Mb0o3oMH0s, M5 FoOEHM 0doFM™I, Mmd ol AbmyEromdo gOHM-9OH”
96003690356 LobmREm-L53gMOHbgm 3 EGHMOL FoMdmoaqbl, sMsdg 0dol dodmg,
GMmd AL qooBbos  Mdzgwglo  olEGMMoMEo 3930060  55F0sbol  (30300BsEOOL
396300560935 b. (36mdoros (Braudel, 1966; McGovern, 2003), Gm3d d939bsbgmdols o
9903069md0L 49630056905l Moo 3603369 Mds  2o5Bbs BGOBX ML bsbob,
Mmgbs3 030606 06@9bLowWEMBs Ho0rdmgdsd Loxzdz9wo Borysers 35FMMAL s bgwo
3999090 0bgmOo oL YRIB30M9MJOMWO MIBILIDBMYIMGOgdOL Fo@TmJdbsls (Renfrew,
1972), ©m0gdlsg d99dwomom demdol d9bgxdgbGo s 0b3ql@oEogdol Bswgds o3
©Mdo (Gilman, 1981). LodoOmggemdo, 03060l gdudm®EL  dgBmdge J399b9ddo
500 3dmbs ©9d39wglo OMOEIL (xs35b0dz0o0, 1934) s J39ybol Mm3m3sEool
O™, 533YOHMIYOOL IbOOIL 3965H900L oBgB30L F0BBL HomBmoYgbs, LMy
9439460l 93mbmBozol  ©od390mgds  @s  Fgdmbsgerol  F9d306mgds.  sdoBma, 35Bol
9m80bommgdol  Logombo  FoMdmoygbl dgabogdmo  33wg30L  FoGom  139gdGOU,
MHM39wo3  30m@H9603MM-bolEgdsGHozmemo 33cg30L  A9M©s IMoEI3L  SMJIMEPMYOME,
35¢gMbEGHMMyom® ©s oLGHMMOMWOo 33¢g30L F0TSMMIGIGOL @, Mo MJds by,
wMRO® 9@ 5JGHIOMmdL FoBgdl A3gbl JogH s®RgM 09853H035L, Mo Jos@mmwo
35Pob  x0d900 93 FBGMOZ  AoBLHIMNIOYPOME  YMMOHEOIOSL  0dLsbEMOL  AbMBEOM
3ol odom.

3M0EGHMONWo 35Dl FoMImImdoL Lygzombo ©®IIg ©OLZMLOOL  Logsbos,
306500506 X960 300093 9O 5MOL  Y3609H Wi  IBMBGHIOMO, ) Lo s
599X 96 (9MMNbgw vy M035¢X M) Brmbs 35Hol IMTobsrmMgds 39w Mo [obsd®mol
393639 gd0l  Bbgoolibgs sMgodo. dmerm dmbs3gdgdol mobsbds, 39335L05, o
3969dM@, B5JoMMNZ9EM A56OLOWGds 3MEEHWEIMEo 35Dob ( Vitis vinifera L.) jo68mdmdols
90m-9600 306039 (396G, LYW, 39DOL g3MEM30s F0IPOBIMYMIPS MLMZGMO
©OMosb (De Candolle, 1885; Basmmos, 1931; xs3sbodgoo, 1934; Herpyns, 1946;
396bm3go s Ubg., 1960; Msdodzoo, 1988; Damania et al., 1997; Sefc et al., 2003;
Costantini, 2004; This et al., 2006; Vouillamoz et al., 2006). 53 dmbs3gdgd0l msbsbdso,

993969bgmdols s 3903069mdol Fgdbmenmaos Bsobobs LimGg LsdbMgm 353350500,
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B350 M, d3. §. 6000-4000 . 590l 9909y, INWEGHWOWWO 35DO FOZOMEFILOS
bdge5399s B30l 99Hd0, 0Josb sbwMm 5©IMBOgw gm0, LsdmEwmmE 30 IMb3zs

5d96M035d0.

Lododnggemdo dobo bsba®dmogo 399303060900l  ©o3salEGMMgE  Bog@L
Do6M08m596L gLl gdol stdgmemyom®mo boeBgbgdo, MHmAwgdoi d3. §. asb. 6000 §-
000 M3M0MEYds (LM, FMEszMol JoEsdmgdo, J9399m JoOmero; Msdodzowo, 1988).
LS0BEIMYLMS, MM 59539 39MH0MPOL MA3ggbo  SMJJMEMAONOO Foboews Bodmzgbos
L5doGm39eML IMBSBOZOMY BIOO0EGHMO00DY, 390dm, FOOMmgm 005680, BogMmbol
809030 508MmBIB00s 3M90LEAEHMMOE0 3060L HoMBMgdol sOEGHIRSJEHYO0, HMIWgdo3
056MH0©Yds dg. §. 5400-5000 §H-00o (McGovern, 2003), bmm sbeom s03mbogzugomdo,
9356300, bs3mzbo ™mgbengdo IMIMOMgdMwos dg. §. 4000-3200 §-oo (Zohary,
Spiegel-Roy, 1975; Zohary, Hopf, 2000).

9969  0b03oGHMMs©, MmI LM 39335008  Ggyombo  Fomdmowygbl

390EGHMOMOo 35H0L HoMmdmdmdol 30Mm39ws© 39bGHML, Fgladwgdgmos Asbzobowmm

50 96095olm30L  oTsbolinsmMYOIE0  3MNWAEHMOMWO S 3JWYOHO  35DOL OO
3OHBMEMR0MO0 © 3969303900 IM035¢xgMMm3gb9ds (Grassi, 2003; Ekhvaia, Akhalkatsi,

2010). ULodoomgzgemdo s0fgmowos 35Bob  500-Bg dgBo  9yoemdMogzo  x0do,
OMIwgdo3 399momBgzs bogmxzol 5gMol Fsdmm 13gdBHMom s FoME3gdoLs
09900l BMOToms FMO35RIMOM369000 (xog3sbodz0wmo, 1934; 39:3bm3zgwo s bbg.,
1960). 505bm9b6, 35BoL  JoOmwo x08gdo 5390036908 O  5339EMIgEHOE
96535 x39MM360058 O BoODM Tgagdsls obLb3390 30085BHMb s BosoYMIb
(Bunorpazmos-Huxkurun, 1929; Herpyns, 1946; 393bmggeo s bbg., 1960; Hsdodzowo,
1970; 39633599, 1989; Ekhvaia, Akhlakatsi, 2006; Ekhvaia et al., 2007). ogo
InORMWMR0MOH0 M35 RIMM36900L Loxgwdzguw by, b. 3930¢mgo (Basmmos, 1931)
39335800l M920mbL 3560bows3s 35BOL g3MmE30H 395GHM, HMIwol 3093 9O
©305@LGNOIOIX  BogAL  FoOTmo©pgbl o  393OEIWYONwo I Oo  3abo,
MmEGz5Pob - V. vinifera subsp. sylvestris [C. C. Gmel.] Hegi, 96s35¢c0®o3bmgsbo

3m3)530900L  9MLYIMBS, OMIJWOoE  FNWGHVIOMOo  35Bol  Wdmswm  [obsdMo

3obobogds.
UHmOgo, 6. 393000m30L (BaBumos, 1931) 53 0oL 9ymHbMds 3ME@GHwermeo
350l FomIMIMdOL s Msbsdgm™Mzg 35HoL  X009d0lL  g9bgE03m0o 353006900l
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503960l doBbom gobbmO309gd Mo MsbsdgMmgg 3393900 (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), oo 959m3w0bgls
396940300 35300600  99d39wgl  9YOWMOM0Z  x0dgOLS S 39mOo  35Bob
3329 53090L FMMOL, B3 9LEHYIMGOL 35DOL FMT0bsIMYOOL SEFOWOL SGBGIMOS.

Lododmgguom,  Gmdgeroi gobobowgds 35Bol  ZmEmTomfoddmddbol o
993965b9md5-89003069mdoL 2563000560900l gHo-9gmH0 M30M39egl 39605, HomdMoy9bl
136033693569l ggmy®msxg0mw sMgols Abgoglo 33¢93900L BoLOEHIMGOS®, 5353
605 9500bML 53 IMLsHBMYdOL Loxgdzwgdo 89EbogMeo 3319308 MBIdgmM3Y
9900mEq00L  godmygbgdom. sdoBmd, Bzgbo 33e0g35 FoBbo oLobogl  sY0bwgl
IORMWMR0IO0 s 296930379600 35380600 35BoL JoMmme s3EHMJNMbMO x0Tdgdls o
UodoMmM39eml  BHIM0EGHMM05Hg  dnDsGEO 390G 35HBol 0603000l  TmGOl

ImORMIgGHOoNwo @S IM93906-LolGHdsGH03MM0 33930l 8goMmEgdoL
399myqbgdom, 5353 b ISILEAVIOML 35DoL JsMeo x0dgdol FomdMIMdS

390960 35D0L SEYOWMOM030 30353090 6.

1.2. 350l omdgli¢ozsgool 33¢09g30L oG Mmoo

oLEGHMMHO0MEo 095693056 0633939, (OIuYs! 35%ob d9LHogwom
©o0bAYOILIdNDo 093bgh, X960 30093, dZgwo OMOL  dYbYdOLIYGHY3IWIdO ©d
3OMbMI-Gowmbmambigdo. gl Lsgombo  asblozmm®mgdom  960d3bgermgzsbo  ogm
LodgMdbgmbs @s dzgwo  GMIol  0339MH0sdo  (MgMEELEGY, d3. §. 357-297 (F.;
3003000bo, d3. §. 70-19 §.; 3mewdgams, I Lomzmby; dewobombo, B3.§. 23-79 §F.).
3b™dgd0 dzgen Lodo®mzgemdo sGLGdIMo 3060l HoMdMgdol oo JMEEHMMIHY
9m03m3905  3mIgOHMboL,  93MmEMmb  OHMmEMmbgwol,  JugbmambEgl s  LEMdMbOL
65§o63mq098d0. JugbmxzmbEBHgls s BEGHMSBMbOU (3. §. 200 §f.) bmdom, Lods@rmzgwmdo
393965bgmds s 99030b69mds  39MR5 0gm Q9630509 MEo s ©030bml 393030
0b5bs3wgb (xo35b0830¢0, 1934). o039 (36Mdom, 3500 396sbgdo ogm Js@onerdo,

3obgmdo, 39Mgmdo  (®9396gmo  Lboobyowm), s sdBgMTo  (®93s6go
3BgMd0x900). DBMPso, d93965bgmds  ghmM-gMHMo  dz9wglo  IMYos LMol



9d9m0bgmdsdo s d3. §. IX-VII 1549399699030 15305G0LS© 9GRS 0gm ob3056MGdMwo
98303390, SLMO9gmNdo, 3oglEGobsby s dzgwo bmxgwoml bbgs J3994b9gddo. .
693090l (1946) dmboiggdgdol msbsbds d93965bgmds ©8M300090ws® 2ob30m5M©.
»3LO3gm s 5IMBOgEgm boJoMMN39MT0 S SBHYMB0XBOL BMYogMo MosombIo®.
dobogg  9mbszgdgdol  msbobdo,  893965bgmds  LogoMM3gEM©IL  gog3MEgX©s
Lod9gMd69 0, doen 35690l Bobgzs6396dmwByg, 909y 30 BMITo, LoEgowosls s bbgs
J309690do.

oL 256M99mgds, M3 EEILEOIMdom bMmgBwomdo Ebmdowos 35Hol 6.000-by
390 %000, 393965b9mdoL 2963050900l M539b0dg 396EGH®OL sOLYGdMdOL L35G M
33943 09. 535096, 3MEGHMOME0o 35Dol HomdmImdoLs s 903069Mmd0L gobgzomatmgdols
dbcog, gohom-gbmo d600369emzsbo (396G oym o 9MOL  Lods@mzgwrm, Loss
Bodmyse0ds 500-Bg dg@0 950a0mdM030 X080, 5699 Jbmxzromdo oz (39egdIo
x00d900L 8.3%; x08900L gl Momgbmds MHOL oLEGHMOMOoM FosMbredo Fo6IMIMdOEO
X00900 ©o 965 mobsdgdmzg Lgwrgdiool F9gae®  B00gdMEo, Mo3  OEO
50 9bMd0m 0dbs HoMdmgdemo 39-20 Lom3mbols dgmMg bsbgzs6do. s0lsbodbsgos, M3
4mx30o BsdFMmS 35380600l MHgL3YdE039080 Fo3ME3ILYdIO K0TdgdOL MMM
SO0l JoOHOMEO  BHMOIQOEOWO X030 S 3500 30dMHOEODI300L  FJIYI©
199306 LOYYMYOTo godmY3560w0 MbsFYPMMZg X0TJ00. BOJGOIMS, SOG GO
93994965L 565 5943l 35BoL 08gbo s3EHMJNMbMMHO X080, M53gbog LodsOm3zgEmU.
3B™dOE05, H®MI LooMN39gEmdo 35BoL x0do 2.5-x9M I9EH0s 300MY sDYMd0X 60 (200
x00d0), 5.5-%96 9930, 3000609 bLemdbgmdo (90 x0do), 2,5-x96 9GO, 30O T sHBosdO
(200 x0d0), 3.5-x9M 9EH0s 3000M9 IVILEH6T0 (150 ¥080). ymxow LsdFmoms 3s3doMTo
3bmdowo ogm 1180-0g %000, 5§96 Jo®orwo xo0do 524-0s, Mo3 44,4 %-b Jgop9bls
(393b™39¢0 s bbg., 1960).

306390 933w93560, MHMIgeoa  LsdbGMgm 39335600l  3sBom  FgbogH e
©Mbgbg ©06FIMIL©s, 0Ym FOOPOODL 3megbs@o (Kolenati, 1846). 056, 1834-44
Pgddo, 00mybomGs LogoOmzgeml d9396obgMmdoL Mga0Mmbgddo, 35Hol Y3530 MdOLY
5 LBodHogxzgol 39MH0MEAT0 S 5T3JLWMYMIBOISE SVHIOS 48 >EPOWMIMN030 X0Tdo ©
39005  JMBIMEO 35BoL  FMHZ50 335305, 5dob  LygMdz9gw by, LodbeMgo
3533000580 3d3MEILIONWO INWAHNOYWO ©d 39 IOO 35Bol yzgws dmOBmAH030,
gmool 99030l 06EH9blogMdol dobgzom, GoJumbmdom@mo MG  J3qLsbgmdoc
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0g6s oymazowo: 8973mLsgo - V. vinifera subsp. anebophylla Kolen. s 9991Lbwmewo - V.
vinifera subsp. trichophylla Kolen. 53539 ©o®mU, 356 8mobobs sqommd®mogzo x0dgdol
3ologg03530s  9BH93b0L,  FoMmE30L @S BMMEEOL  FmOHRMEMyom®o  5odbgdol
dobgzom. 030l Jobgs35, MMI G. 3mgbs@Gol doge x0dgdol Lobgufmoadgdo
©535b0bx gm0, B3 1965990MM39 LobgmEdgd™b 0 YbEH0B0 3530l 53bgErgdL,
659630 5839w myMsi300L 36093690 m3z560 d9bsdgbos (Pamumsriu, 1988).

03039 o 9mdY3bm 3gMoml F093mm3b90s  JoMomme  35Bol  x009dby
3990939469090 93069 5339w myMon0v9wo 663393900 (I'arermeiicrep, 1845; ITaxomos,
1855; xmGxsdg, 1871; bozsdody, 1886; Tumodees, 1886; {obsddpgmodzowo, 1889;
yoxosbo, 1890; Annponukos, 1891; Ilonarkosckuii, 1893; 43560560, 1895; Narnmypos, 1895;
Kangpypanos, 1897; Asepkun, 1932; bmgomygsdgoero, 1929, 1938, 1939). d939bsbgmdols o
35P0L X0dm593mbgMdoL Lozombgdol Logwydzwrosbo Fgbfiogams dbmermeo 1930-s60

09006 oofiym. 5339WmyGmsxz0Mmo 33¢g30L B0sMmMIgdom 5B dBsZ05 ©.
X93560330¢0L LRIz 0sbo b5IOMT0 - 93mbmIoMEo oLEBHMMool Igmeg foabo (1934).

boSE3,  @obazoLEMMO  33¢0930L  LOxRMIzgDHg  Bm3gdwos  LodsMmgguwrmdo
393639930 35HBoL 58MMH0Yg6wo ¥0d9d0L FoMmBMTMOOL, 253MEIEGOOL 5goEIOls
Q5 dOMHOMIO, JMOBMEMY0E-93mbmIomEo dsh39690¢gdol Jodmbogs. Js®mweo
5039w M55300L6 OO dMbs3M35605 3MgmM3g b. 393bM3gobl, 3. Hsdodz0wol s .
G500dol d0gM 259mg39969d90 ,L5JoMMN39w ML 58390 MYMg305“ (1960). o BoOMMOSS
3obboemo  Lodo®omggwmlb  9939bsbgmds-8903069mdol  obEmMomwo  Fombyero,
M50Mbgds,  256900-93mbM03 MM  RoJBHMOMS  obslosMYds, 35POlL K 0TMOMOZ0
090500296mds  ©@s bbg. s0bsbodbsgos, s36M9m39, 6. 5800300l IMbMYGMsB0s
»JoOMMo  35Boly @S 3060l oLbEHMMos“  (1988), MmIgEoz  JOMOMIWIW
539969005 93G™MMOL  d0ge  dMm3M390E  AMO35¢MHOEbM3b  FolosBg o
5049gmEmaom®  dmbs39890bg s b. 39M(339d0L ,LodoMMZIWML 3MEEGHMOMEo 35Bob
30035300 (1989), ®mIgwdos oAb  Johmeo ool x0dgdol
93MMPOMM-39MYMIBOO  XAMBOL oGy gddo  IMOBMEMA0E  Bodsbms o
0MmWMP0)H M30L905m  3530060900. 5LMSD, IBMBEBHIOMs JorPMEo 35Bol
X00900L 300503035305 35BTo T93ob0o LEMIBIM 3MMgEH037900m.

50600g5, (390335doL  (1989) 9mbs399900L  MsbsbTso, JoOomeo  35Bob

3MGHMOHo  X0dgdol  3sbsdgmmgg 49bmxumbo oymxzs ™mE o, 8339005
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3o6lb3o300 xamgo: 1. ©sbegErge  Logsmmzggermls xR0,  MHmIgewdogs
399600569005  0d9Mgm0L, M0F5-gRbToL, BsBgyMIWML, FMOOOL, FoMOL o

sg3bsBgmol 3sBol x0dgoo. olobo d09g3mm3690056 Mmdzgargl, JMEEGHWOMEo 35Bob
X00900L  BMOT>0FoMIMIIboL 3mebgmol 396l s boLOsMYB06 MB0BI6E GO
60dbgdom, MMmAMmMOEss dog F9dLlmeo s LYLEGHIE 96 LsdMsEMmE s6s330wo
ROOMEO, 939G JLus LBsdMswm Dmdol 993960, LsTMsEm BMIoL s IMIMYZSEM-
35060, 56 3mIMy350m 360560 FoM335¢0; gmE@dbol Bog3056Mm s dEroge Logz3056m
Lodfoxol 39MHomo. 98 XFMBoL 35BoL  x0dgd0 3093903690056  g3MEMYOME-
39MaM5x0Mw X¥anL - proles pontica subproles georgica Negr. mwd3s, 99 XyM30L
«360036g9wm  bsfoeml  sbsboosmgdls Mgggbogewo  60dbgdoE, BMAMOOES
50530 LYIMSE F9OMLMO BMMMEO, M3 390 (335d0L SBOOm, J0MPOMYOL 035Dy,
Omd gl ,90A0WMOM030  SOMOOYIOMo  X¥08gd0, UBodsMm39wml  BHgMoEMMH0sBY
d080bsty  IM535b3Mbm3sbo  BMOIsMFoMTmgIbol  dBMmEdBHos .  sdoGmd,
JoO®ME0 35BoL X¥0d900L 3eol0G0 39300l IBNMLEJdOL JoBbom, 356 proles pontica
subproles georgica-ly X380 Y™ MG J39XAIRO©:
1) Convar. pontica subconvar. georgica Negr. provar. tomentosae Tserts. 53 x3v95do
3959000569305 ¥08900, OMIGWMSE  SHILOIMGdIM  dogd  Jgholigdd TgdMLo
BOOHd0;
2) Convar. pontica subconvar. georgica Negr. provar. araneosae Tserts. - x00900
5085839 0LJIM S FJOMO FMOMEOO.
2. 508mbogErgm LodoMmmzgEml XeMBO - IMo33L 3obgmobs s JoGool x0dgdl,
MMIwado3 bobosmYds LMLEHI® ©d 08300Mm5@ dwoge IO, LGNS MO
56533000 MO gdom; LsdMorm s oo  HBmdol 93Hg36900m; Lodmorm,
9MIMY350M-M350YMH0, 96 M35 mMo 360560, Dmaxg® 3653 Mbs FoGE3egdom ©o
Lodfoxol LsdMsEm 39M0MEPOm. INORMWMRO0OHO B0Ibgdoms ©S doMmEMYO0MEOO
30090900 3093903690006 5. bga@emol proles orientalis subproles georgica-ls
930 MPO0MM-39MYM530) ¥R, 0bobo JosMNMwo SdMO0Yg6Mwo K08gd0s ©o
0963 FMI0W0 50056 5esBBOL 396500. 50TMBOZEPYM LOJsOMZIEXML X YMB0, OMIJE03
boLOsMEYOS 49dM3gbowo MgEglomwro 60dbgdom, 39M335d0L SHBEHOM ,,BTMYSePOBdP
LO3OEMIM030 0HBMWHE00L F9IRS®, MI0BIBEHMO gbms 3mb396EGSE00L S6gsEols
396089MH05Dg, 93Mm300L  BogGHMOYOOL: (335 gdsEMdOL,  399330EMIMIOLS O
8



390560930l 293w gbom, 3MWEHMOWWoO  x00dgdol  g9bgbolido  AsMgMo  35Bob
Lobg8g 3300, LG s 939 BMMNE0560 BMMOToL Imbsfowrgmdom®.

LodbGmgo 39339b00L Y, 39MAM, LodsMmMz9wMl 390Ms© FMHIMPO Z5HOL
399m33g3s XIX Low3mbol 20-0560 (argdosb ofjggds. 3. @odds (1824), gMsbyo
dmaBoMM0 5 3939600, Log®Msbygmols 3mblwmwo ™mdowolido, MmIgwdssg 1820 §-UL
BodoMmM39emdo 0dMaBIMES, 3560H0HT0 godmdz9ybgdme b5dOMIdo faMmws, GMA 3obgmols
3Y99080 ImgBsOHMO0L OOML Y39asb bggdms bgbg d9dmbggme 39emMo 35Bols
05b690l, MHMIGms  bogmz30Ib  5AO0WMdM030 TMbobergmds ©30bml  599bgdos.
0050, 5L 439eoBg F9BHOE 5M (390, MM y®dbol 360d3bgemzsb0 bsfowo bggdby
9360953530 MBJIMs. 3900 FMDBIOE F5DMb gOHM, MHMIGELsEg FMZEs 5O
L5 F0OMYdM©s, 3608369eM3z560 BoMMMdO M EHMOME BsGRoMdIL 93935, MMIgEoz
1599399LM FMBO3056MBOM s V3060l FoLoo bamolbom godmoMBgms.

3369m39, 393395600L 39WIMSE IMDBIMEO 35DoL  3eslogMl 833¢g350IMNSQ6
990dgds bbbyl 5. g 396merg (De Candolle, 1885), 3. Gw3GMgb@o (Pympex,
1864) o 3. Moy (Pamme, 1901). dgmag Lowm3zmbol 30-0560 fiergdosh Lsdbmgom
39335B00L 350l 496930300 MHglyELYOdOL 33Wg30Ls©d0 0bGIMgLo 3093 WRO™
0DMm9gds. J39969gds 6. 3530¢mgzol (Basmios, 1926, 1931), 6. gemygbosbol (Eprecss,
1946), 3. d96OBs3-5065dmg0bol (bypuak-Abpamosud, 1953), 9. Bodoqwysl (Hamarya, 1968), 0.
5d0d300b (1970), . Gododgzowob (1965, 1970, 1973, 1985) s bbgoms d0mdgd0, Bos
QbLOIMPIMWOS (3503990 J399bol, Ggaombol, JMmbol mv) bgmdol 39wwEs©
InBsMO 350l FMORMEMY0ME-bsdgM@bgm Bosb-m30l909d0 s Jm3gdMos 53
9396560l LoLEBHYISBH03MO SOHGMS.

53 dbMm0g, 9gBHo Loob@gMglbms 6. ®sdodzools bsdMmdo 5809635335000
3909 dmbsmo 35P0" (Pamumsuau, 1988), Loss gobobowgds V. vinifera subsp.
sylvestris-ol Lgrgdool, LobEGgdaGozol, Bowmygbools s g3meErwy3o0lL Lazombgdo.
39O 350l BowMmaq693BH03MM0  IMbs399900L  9bsE0BOLS @S 2IgMEIXGOOL
06@9bL03MdoL Boywdzgu by, . MH330d30ol JogH LsdbMgm 35335b00L (396G MGO
@5 L39O bsffoeo sogm  BMmOIsmfoMdmddbols 2 39Mo: 1) sgrsBbol 39609,
HM39dog 399M056989w0s d00sbs@ 9dmMbsgergom Lods®mggwm s Lmdbgmols
@5 5HgMB50x% 60l FMbOBOZMY GHIMHOGHMM0gd0. s 2) 3MmEbgmols 39600 - alsgEgm
Logom3gem s 9530 B30L Bobs3oMmM BMEo. 5¢EsBBOL 390530 35DOl o3M(3gEgdols
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06@&9bbogmdols dobgz00 godmoym d9dgao sMgogdo: 1) bsobyogrm, HmIgedogs
d90L 5HgMB0KBOL BHIM0EMM05YDg F@. SesBbOL J39ws F9bs3500900L bgmdgdo s
5e5BboL 3900l LodbEMJM-50FMBsggmo Bofloro 3 5EToboliEMmo30mwo Msomboo -
09094960, Bomogs s 39b0; 2) 5ErsBob-03M0OL 5MJoEo: 5) 3. SesBBOL HBgws s F4Ys
99653500900l bgmdgdo s 8) 9. 03M0OL w95 s J390s 996535009005 3) g3gdm oMo,
M™d9o3 8mo3o3L 30bstmgqdol: 5) bMHsol, d) SEgmob, ) 85953901 s ©) YdgOL
bgmdgdL  (wmEo, bemIbgMOo). gb MY  59M05BIdL  ETSBOLOL, MMM MU,
dmboliols, dosMbgreols s 5¢o39M©OL (LML) 5ET0BOLEHMIFOME MooMmbydl; 4)
Jobmnwo: 5) 9. 933300l 925 59Bol bsfowo sBgMHdS0KBOL LoB3MT©Y; 0) .
5653308 bgmds s ) Mdoobol Fgdmyscmgbo, s 5) LodEbg-xo3sbgmo, MMIgEos-
dm0@3o3L 9. 333300l Bgs 9965350090L. Gro3 F99bgds 3mebgmol 3gesl, o asdmoymas
3 o6gowo: 1) @MFo-ggBbmBo: o) 9. ®ombol bgs Tgbszoadom  (Mmbol s
53¥OMEMMOL M50mbgd0) s d) d. 3bgbobfywol s sgbo (wghbwydo); 2) Bgdm
00960900, ®MIgeo3 - dm0Es3L . Y30Mm0sl bgmdsl s 3) g0 bm3zolL Lsbsdomm
Be00: 5) SBHBIBIMO 5 O) 5F560.

Lododmggemdo  fodlmedo  Bos@Go®gdmeo 33093900,  29bLs3mmmEmdom
96039369c™m3s605  35Bol  Johommawo  x0dgd0l  5339emaGexgowo  8mbsigdgdols
035LYBOOLOM. 53MJM39, 39EMM0 35DOL 3330 9d0L 93039 gdOl s FomO
InORMWMR0MOH0  IM635¢xRgMHM36900L oAbl  3mmbom.  Fgbogems  FogM
SOP9M0W0 3NEGHMOME0 X0d900L S 39¢MO 35DoL Fosero FMOZ5¢BIOHM369ds
LogoOM3gml  BHIM0GHMM05DY,  Loxgmdzgwl  Jobolb  Jdgdymdo  33¢0939d0L
BoLOGIMPIWO©, BOMd OIPYOBEIL 3MWEHMOWM ¥0Tdgdls s 39WE 35DL JmOoL
5OBYdIMOo IMOBMEMYP0OHO S 39693H03M0  353806M900. ©EYIEY, 530l Tglobgd
dmbsBM9Ydgdo  dbmwmE  303mmgHBol  ™byBgy  godmmddmwo s 9B SMHOL
53LEGMMOME0 3936090, M65FgOM3g FgMGdOL godmygbgdoom. s80E™I,
5330009090 0ym d99amdo 33¢93900L BoGo®mqds 350l MmIgl¢o3sEool Syool
399mbo3egbs, ®oboE ®IoLsmM3z0L 9dmabgds AMsz3sewo dg3bogMols 33eg3s dogeo
ALbmREomb dsBTEHd000 s 3500 FMOOL LBods@mN39w™dog.
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1.3. 350l gomygbg@03MMmo 33eg35 MobsdgMmgzg dg;36096M9ds80

9909 ©RI69w0s  3MWEHMOMWOo 35Bol  FoMmBmImdol Lszombo. x9gH
300093 96 56MH0L IBMVEJOMWO, M) Lo S M3EIEX IO (9Bmbge Mg FMOZ5¢XRIM)
dmbos 350l ImobomEqds 39w Mo §obadMol 93M(39wgdol bbgoolibgs s0godo.
©OoLOM30L,  3NWGHMOMO  35DoL  MIGLHOIIE00L  SYPOEOL @S MMOL
©oL>ERIPIR  OEO  YIOOEEds  99303>  39WPO  33bob  dgbmzmbool

96535x9MM36900L  330935L,  MoYbs3 2969BH03MOO  3930060L  ©oqbs
5006090  %0dgdLs S SPOWMIMO30  39IMH0  35BOL  4gbmEGH0390L  FmMol

3obObo©  5@IBEGHMOGOL 35Dol HomBMIMdOL 306M39wso  396GMOL  sOLYdIMdIL 0
39MaM5x0Mw  M9ga0mbdo, Bososg sbgmo  BomgbomGo 3530060900  459Mm3w0bgds
(Aradhya et al., 2003; Grassi et al., 2003, 2006, 2008; Ekhvaia et al., 2010).

05390m, 3. 3. 9M5Q05LS S bbgsms dog® (Aradhya et al., 2003) d9Lfsgerowo
0g6s 222 39mEmOero (V. vinifera) s 22 3geom®o (V. vinifera subsp. sylvestris) 3ol
6odxmdo 8 303MMLyEIOoGHOHO wm3MLom. 33930l gy dgbfsgwroe 60ddgdL
dmMob  009bGH0R0E0MGPMwo  odbs 94 sergro.  FMEEGH035M0530Eds B0 BIs
3990530065 16 996930300 X3ROl sOBYGOIMDS, MMIJWOE 499MM05bEs 3 JWsLiBHYMHTo
Q5 399L0d539ds 5. Byl 3sLOIMM 93MYIMYMIR0ME 3¢oll0g0 35309l (Herpys,
1946): proles occidentalis, proles pontica @S proles orientalis. boerm, dglfogerowo
6033900l 29693H03M9M0  ©OxRgIM6E0Mgd0L  bollosmo  JoPomgdL 085Dy, BT
3MOGHMOHMWo 350l ggMI3sBds oMo gbl gM®0sb  396mambl s dolo
LAHOMIBHMOS  2B30OMIGPOME0s  bobaMdwogo  bgwmgbm@o  Lgwrgdzoom o
393939309IO0 353053 gd0m. gl 999 J00 J0sbbIgds 5. Bga®Meol mgm®osls (Herpyrs,
1946), ®mIgwo3 ©sxdbgdmos B96MEH03E 3560589 MdsDY, HMIWOl Msbsbds,
3b5@GHM05 s LEALOY 35335L00 FoMTMoYIBL IM35WRgMHM3BgdOL (396GOL V. vinifera-
b x08900Lm30L. EY356go IMbs39d9d0l dobgzom (Msdodzowro, 1988), dswswo
39693031600 36535 x39gOM36905 LHMMgE 59 sMOL bsdmzgbo.

5369039, Bs0bEHgMgLMs 53 FbM0O3 . aMslol 33arggs (Grassi et al., 2003, 2006),
OmIgeog  9moEo3s 3900 35%ob (V. vinifera subsp. sylvestris) 78 3m3w9ao3gool
3b65¢r0BL bdgewmsdms De30l Mga0mbosb, 3oty sHBool s 39335001 sdsEHIO0m.

11



099939, LdJoOMZgWMEsb Fbmwm ghomo bodmdo odbs dglfogwrowo ©s obog 6o
390OH0 35D0, 5039 39BMMHO X0d0, ‘Jolo’. LodMEMME, JEMOM3slEMMo ©b3-ob
3b65¢r0Bol Logydzqgebg dglfsgeroe odbs 39wGmo 35%ol 418 Bodmdo. 999agdds
5B396s, M y39wsBg 9B 39693H03MO0 3560509wMds bs3mgbo 0dbs 393395L0580 o
0&d50o0ol  39bGHMIME Mga0mbgddo, g.0. yzgws, bmmogg 3s3wm@odol B3z969d00m.
5056056, 353MmEGH03900L gobsfowgdols bollosmo 35335800l MYy0mbol 3m3wmws30gddo,
q. Mool sBOHOom, FoNDOomMGOL 005D, GMI LHmOgE  39335L05  FoMdmowygbl
3MGHOHI00 350l EMIGLEH035300L LBogs®msmm 396GHOU.

099939, 9OLYOMOL JmboBOYds (Sefc et al., 2003; Arroyo-Garcia et al., 2006;
Vouillamoz et al., 2006; Imazio et al., 2006; This et al., 2006), ®®38 {o03mdmdol 3960,
d9Lsderms, 0ymb M399bodg s gl BoJBHOE 3930060 JdS SYOWMIMO0Z0 39X IMO
35B0bL 296mRMmbolL godmygbgdsl Lgwgd3o® Boddosbmdsdo, GmEaLsg 9339 SOLYdM,
56 999mEobo 3w GG x0db 0% 35609096 5YOWMOdM0Z 3906 35Db. 3 TbGOg,
93O Ls0bEgMgbm BodMMAL FomdMoEAIBL M. sMMOM-25OBosLS s Lbgsms 33wz
(Arroyo-Garcia et al.,, 2006), Lodsg go9mmJdmeos 35050 N EGHVOIo 35Dob
Do0mIMdOlL 39350 396GEOL  sOLYdMBOL  Tgbobgd  JEMmOHMIESLEGHMOO  ©b3-ol
3008mOHBoHBIOL  Loxwdzgwby. 93GHMOMs  sHM0m, FMOBMWMYONGOO  LbzsmdOL
5OLgdMds  BsdgEMmM3g  93M9BoMo  35DOL  293MEIXJO0L LG O
50dmbogegom  bsfoergdls  dmGol  dommomgdl  39IMHo  35Bol  2o3mEgEXgooL
56959006 fawowol  Fg@obsl  ©mIglBozsool  3MmiEgldo. 98  303mmgbHol
d9Ls0M(0gds dmbs 1201 39gGO s IMNWEGHOMEO  3DBoL  gbmEGHo3gdols
399Bse0Bgds 8 4gMmaMOBOME0  56MJo0Esb:  306MH0bgol  bobgzs®3Mbdmeo  (IBP),
396@®smEo 930m3s (CEU), BOHowmgom s36mo3s (NAF), 5396060l Bobgge®3mbdmemo
(ITP), 35¢n35690m0L bobgzs6396dmwo (BAP), s0dmlsgwgo g3em3s (EEU),  sbeom
50dmbsgagmo (NEA) s 8995 500mbsgemgomo (MEA). 8909399035 563965, M s®Lgdmdls
30EGHMOWo 35Hol ImIobsm®qdol dobodmd mMo 3bodzbgwmgsbo 39b@®Mo, ghmo
b 5©0dMbogwgmdo, MHMIgEoE 9bsmglioggds SHEM s 95 5BMbIZ3EgmOL 39O
35B0L  3m3MWo3090L s bolosmgds Jormdm@Godgdom C, D ©@s G s Igmey,
b3 5805B30L  Mgaomboli  sLsgergm  bsfoerdo, MMAoLYsbs3 Imyz056900m

0o00m03d35 ©Y356go slvggm 93MM3MWo K0dgdOlL MIMOZEGLMDs. 0go sbemls
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5ol 3060690l bsbgz563996dMol, 396G MMmHo 9g3M™m30l s POOWMIo SBOOZOL
39000 35D0L 332 53090Msb s bolosMYdS JwmOHmEGodom A.

B90mm 50b0dbME0sb BB, MHMI 33093900L MIMIZEXGLMDS  BoESMYINOS
5b53Eg 93OM30L oboEsDY @O MBS 8Mby3gTYd0s 35335L0IM, FoblsIMMMGOOm,
JoOm 500969 0890 s 39 MO 35DBOL 3m3Es309dbg (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). sbgomo Go30L 33¢93900, JOMOMOPI, 2BbMEMEF0GEGdos
RBIOOMP 293039090 ¥0d90DY, MHMYMOM0ES LBoggMoz0, Mdsfiomgwo, myswqgdo s
Ubg. 09939, Lodo®mzgwm, sd dbGm0g, dg@o© 9603369cm356 Mmd0gdBHL FoMdmaoabL,
306500056, ol 5oEM™maabgHBMOO  M35LIBOOLOM ZoBOL  BMEOTsNHoMTIMJAbol o
9939b65b9m0d5-3903069Md0l 9M0-gHD0 1306039 glo 396 (Medodgzowo, 1988). LmGmg
5003™d, 35Hol  GoErmab9gBH03MOO 3319308 OML  YMmoE®gds Mbs  dogdsql

15330930 M3099dGHoL LHmGs 99MHRg35L s 29693H039M0 3530060 SAOLWMOMOZ 39X wY6)
359056, Igloderms, sR0bal FbMmEm© OO obEMMool dJmbg 08539 Mgaombols

5006096 350l ¥ 0390msb.

1.4. 3930 534G OHMdS

OoLsM30L, OO YIMsEYds 933930 39BOL x0d9d0l g9gbgB03wMo MLMMLYdOL
3MbLgemz5305L. 58 FBEMOZ, goblozmmcmgdom dob0d3zbgermgzsbos dzgero, 0dz305m0 ©d
33Gmdoombmmo  xo0dgdo. 2006 (gl 93Om30L  49bdsb3zol  (EURISCO) oo
9360My596000056900L  99-6  BIOBM-3OMYMTOL  BIMREJOF0  ©IB0bIBLS  3OMgd@o
Lobgfimgdom ,35P0L g9693H03mM0 MHglOLYOdOL 3MmbLYMZs30s s F9bgxdgbGo -
Management and Conservation of Grapevine Genetic Recourses (GrapeGen06), ®»mdgcdog
9mbsfoegmdl 18 J3995bs, dsm Fm®oL, sGol  owosl Lobgwdfoxzm Mbogzg®Lo@gdol
0mAobozol  0bLEBHOEGHWMGHOL 33930000  X3MBO, Mol  Jmbsflowgz 9GOl 53
LoMgd@mOm bsdmmdols d9aLMHIgdgwo, 3. 9b3s0s5. 3MMYJBHL 3MMEOsbsE0L MF93L
LoggMobygol LBl  JguMEbgmdol  Lobgedfoxzm  33wg30m0  0bLEGHOGWMEOL
390EGHMOM 939650900 d0MIM350xgMHM3bgdoLy S 5IZGSE0JO0L  AobYMBOEIdS
(8mb39ger0g, Log®sbyaqomo). B3gbo xamx0l sdmiEsbss 3MHmgdEHol ®sdwpgbody Lsdmdsm

13



3539G0L d9oLiermegds (be.1): WP2 - doGoramo 3@ mdombméo 35%olb x0dgdolb sofigs
3063950 5 3JMMPO EIB3M03EHMMYOO0L 459mYygbgdom s LEBOEIOIWO LEsGHLOL
39bLobE3Ms; WP4 -ggamm®o 35%ob, V. vinifera subsp. sylvestris-ob 3m3w9ams30900L
063963900b5305 5 965¢0B0; s, WP6 - 9000560 LogHmsdm®olic dmbsizgdoms dsBbol
d94965. 999980, B396 Tg35bOgo Lodwdom, GMIgoi gbgds WP1 339Gl o
dm0353L 35D0oL J03MMLIEHIoEwE (SSR) 496930316 5b5¢0BUL.

ﬁct coordinator ~European Commission % Agriculture and environment
' INRA
93O MASJON05bgdol g6 HoOHHML 3G Ma®ods,
3 ™9d®0: “gobol 2969B039®0 AgLydLgdol
dgbgxdgbdo wo gmblLgmgsios (GrapeGen06). 2006

WP1 : SSR Analyze ISMA WPS5 : True-to-type — CNR-IVV
(39690390 Italie idedentification Italie
>bogmobo) (z0Bms Consiglio Nazionale
o 6EB0R0GSGOS) delie Ricerche )
WP2 : Morphological R3560803°G
description WP4 : Characteristic f ———| EVN
(Beoégmammzoyg@o of V. sylvestris (g3gsogco \,I\ Portugal
>@{g®o) 35bol @sbsbosmyds) —————2
]
- WP6 : Data base R BAZ
WP3 : Technological " (8mB5358ms dsbols Germany
information i 91496
2d36>)
gathering (@ gJbmanmaoycdo ;
obgm®mdsizool
VG m™3z9ds) DOPI
Italie

LEsmo 1. 0osl Lobgardfonm MbogzgmLoGYEOL dmEsbozol 0bbEHoGMEOL  dmbsfogmds
GrapeGen06-ol 30mgd@do (Hoomgmwo 539000 s50b0dbmwos ol bsdwmdsm 3539¢9d0, M™Igedos

MBO0M© IMbsHowgmdl dm@Esbo30L 0bLEHOEHMEHOL XFMBO S #. GH3500).

360m9dBHob doBsbos 93M™30L  J3996900L  3MWEHMOMWO 35Bol x0dgdols o
390 350U, V. vinifera subsp. sylvestris-ob, 395930329600 GHlm®LYdOL 300b6LgMZ5309,
dmboBmmobao ©@s sfgMs  IMORMWMY0MMHO, saMMmbmdonmo, Lsbo@sG o s
9 9399H0 ©9LIO03EGHMMGOOL 259MYgbadom. 50939, X0 0IBEHORB0ISE0S
396930300 3930060930l ©oAIbs I, LIdMWMM, 9gHMsbo  LogMHmMITIMOOLM
dmboizgdms  dsBol  Jgdabs, MHMIgoE  obmMIgzbgds  3OHM9JBHOL  MBOEOSH

300239609, <www.genres.de/eccdb/vitis>. Lodo®mggerm, 3 dbG03, o 0bEgMgLl
0f1393L, 30650056 9odmoMmbgzs MHMYMOE 39 EHMOO, 0lg 39WMO 35DoL OO
396930300 5 IMOARMWMAO0NOHO  FM535¢RgMHM369d0m s 35Bol  IMmTobsmEmgdol
©1d39w9gLo oLEGHMMO0m.

59 3Mm9dBHol  Bobyangddo, LodoGmggarmdo, 99ds0gmds, 893965bgmdol o
9903069md0L 0bLEGHOGMEGHT0 TGOS 35HBOL JoMo X0dgdol s 39WwMO 35Bob
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33995309008 oo™ B3gdB®ol  Tgbfogams  FozMmMUsGgod o 33¢0g30L
Lboywdzgedg (Maghradze et al, 2009; 2010). do@gdoeo 899900  5@ILEGHVIMIOL

JoOmmwo 35Bob  ggMd3sBIol g9bg@03Me IM35RgMHM36YdL, MBEs, 33w930L
9mb5(3999005 56 259530 0bs SBWMBsMGLIMEO 2993030 39530060 93EHMJNMbMO

X03d90Ld> @S 39WOHO 35BoL 3M3MWS3098L FMMOL. S3MM39, d0WYdMo T9EIRJOO
d0MmomgoL, GMI 35Dol  JoOomwo x0dgdo 96 98500369096 353806l  g3MMIM
X00990m56 5 Fo6dMo9b96 29693)03M9®© 0BMEOMHGdME 903 SBASL.

03039 36m9ddHol  (GrapeGen06) GoMwgddo LodoOmzgumlb domdodool s
00m39d6memaool 0bLEHO0EMGHOL X3ROl Boge Tgueregdmeros dGmds (Schaal et al.,
2010; Beridze et al, 2011), ULossg dJwrmd™m3wsbGHmOo ©bd-ob  ULyd3z9blyeo
965350 n39MMm3690s5 Fgbfogerowos mem Modsbdo - trnH-psbA ©s rpll6 intron. 330930l

™309dBHos  Bbgoolibgs  4gmyMoxzomo  Mgyombgdol 113 3mw@Gwemeo  xodol
06000300900, ®MmIgerms dncmol 40 JsGomwo s3GHMmdmnmbr®o x0dos, sbs®Bgbo 30

©obO3Eg O SMAMBIZEG  G3OM3No.  sdm3wgbowo mmbo  3slGHoYIGO
353wm@H0306 ghmo AAA  Bmwosbs  Jodommwo  x089dolmzgol Mol
535bsL0sMYOg0, IbsMRgbo Lsdo - ATT, GTA ©@s ATA Bsbsbo 0dbs, GmamOs
Joome oby 93OMm3Me x00d9ddo, Moz dsm ImEOOL sOLYdIM 49693036 39538060
d0wmomgdL. 02039 39593H039O0 IM535¢79MHM309ds 63bsH0OS 353395L00L 93mMHg0MmbTJo
393039090990 39O 35DOL 3m3Ms30gddo (Pipia et al., 2012).

B396L Foge, 03039 3MM9JBHOL BMAWgddo dglerergdemo bsdwdsm (Ekhvaia,
Akhalkatsi, 2010; Ekhvaia et al, 2010, 2011; Akhalkatsi, et al., 2011) 53L&l
FoOOMo  3NWEHWMOWWOo  X0dgdoLs S 39WIMO  35HBoL  FMOHBMEMYPOMEG  ©d
306900306 35350 BIOMZBIBL. @ 53MIZ),  393T0OL  FoODY  INWAHNOY
X00d90Ls s LyJoOMZgerMTo 4930 (39IWJOMWO 390 MO F5DOL 3M3MEs309dL TMEOU,
653 8000mYOL JoOMNMWO 53MMH0R90MWo X0dgdOL SHOWMDMH0Z3 MIGLEH035(305DY
5 Ho6mIMYgbL 53 LoEOLYOHESEOM BIIOMAOL JOMOMS M.

1.5. 339306 oBsbo s $3m 356900

330930l doMomMso  JoBsbos g9b9BH03MMO  3930060L YIS 3oBol  dzgwn
FoOOME %0d90Ls 5 39IMHO  F5DBOL SHOWMIM0Z 33530908 TMOOL, MOmd
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LGOI, O LodosOmzgurm FoMmdmoagbl 35HBol MIGLEH035300L  (396GOL.
5056096, Mbs F9dmfdgl, sOBYOMBIL vy 55 a9bg@ozmeo Abgoglgds V. vinifera-ls

FoOOM 53¢MJOMbME S 0bEHOMEME0MGdIM X0dgdl FmMob.
50  90Bbol  2oblobmMmE0gwgdws©  sagadoo  0dbs  Fgdgao  sdmEsbgdols

d9LOegdo:

1. bodoOmzgrmdo  sOLYOMEO 390 35Pol, V. vinifera subsp. sylvestris-ob
3399530900 96535 xR9M™36900L d9LHoges, 93 MYOMOHO Qo
3BoGHMLMEOMWMAO0MMO 33935,  LsgMmboll  ©mbggdols  AoblsbEzms o
39m0bx3m®ds309o  LolEgdol Imbs3gdms d3Bol F9ddbs Fsmo  gogM3gergdols
dqLobgd.

2. 29693037960 35380600L 459m3w9bs 35Bol JoMmmme s3GHMJMbMG }x0Tdgdls o
LogdoMmMz39mdo  2o3MEIXIONIE  39¢0M  35BL dmeMob, “GrapeGen06”-ol dog®
390005359900 IMOARMWMAO0MNOH0 @ INORMIGEGHO0MWo  LogHDSTMGOHOLM
©9L36H03GHMMYd0L s B9z Mo (SSRs) Jo61396M900L godmygbgdom;

3. 9mOARMWMA0MOH0 ©S 3969303700 3935 gMHM369008 FgsM9gdomo sbserobo
35B0ob  MEbmME  3MEEH035090Ls s JoOMmME x0dgdl ImEOL, oo TGOl
3OL90E0 dqlsderm 353306M0L godmgzargbols Jobboo.

4. ©9L3MO3GHMOIOOL s MY NOHO FoM39M9d0L, 3960dmE doMmzmwo (SSRs)
0563960900L  g58mygbgdom 35PoL dzgwo  JoMoImo  x08gdol  F9gIMGdS
0096303035309, HMIWIOLSE 2oblbgs390 Lobgergdl MfHm©gdgb ©s 3093 o6
560L 256339790, obobo Lobsdz0wgdo (oMmBmoYgbgb 3ow39mw x0Tgdl, mv
960 xodl, MmIgwbsg Lb3oslbgs sa0WwmMdmogo Lobgmgdom dmobligbogdqb,
09053 ©©IIEg 9O SMOL LEdMWMME  IAIB0O  FgLsdsdolbmds  xodols
5QA0WMOM03 LEHYiEYISLS s Job 2969303796 0IBEHMOMBSL FmMoU;

5. 3309306 ©@OML  smmy30L  (outgroup) ULoboom dgMbgmeo  0dbgds  3oBob
5096003290 bobgMdgdo, OHMIWgdoa Lodsemzgwrmdo gsdmoygbgds LsdoMgo - V.
riparia, V. rupestris, V. berlandieri @5 3500 3006000900. 5309m39, LogoOmzgemdo

RIODNMO 3930 3IJIY0 06GHOHMO30090Mw0 39w EH03500 V. labrusca’sqqLs’.
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2. sloems s G90MEO3S

2.1. 3309300 Mmd0g9dGo
2.1.1. goBob a396m0b ( Vitis L.) Moo ©sbsliosmgds

3500 9hHM-9OHMo  MA39gbo  BIOYMILErm3sbo  IzgbsGgs. dobo  30MH39wo
Do0mBo9begdo 39630l 3g9Mom©do  20dmPEbgb s  BIgwgomol  doosh
A9IO0GHMMH05Dg 0943696 293039 g0bo. obFoMbgdmwo, 1.5 do. ol 3sBob
RmoOMEo, bsdmgbos dgbbgmdo (bM.2A). F5@GHgM030L ©bsfowgdol d9dgy 35Bol
393633990l 50950 3909439300 90IMBBES @I, 995585, 0go L JMM6gOLY6
QO30 GIM 3965305 dmd3gMo - BOOWM 539003, 50dMbIgEgm sHBOME ©d
9365%ovendo.

bIM3000 2. A - Igbbgomol GHGMoEMM0sbg Bsdmzbo 3900 35BoL BmomMo, 3563sMbgdMwo 1.5
do. farob {job, sbogaobols badbs@gm dbgmdo; B - 39em@o 35%0 (MLurMH35Ho) dglbgmdo,
Lergbol 3obol BobEwmdwms, 3. 3B33GM0L Lubsdommby.

335600, d0MOMOs©, §oMmImEygbowos dgmdbosbo osbgdom  (bLM.2B) s
530w  (36Mds@Os  BMOWOL  INORMEMAO0 @5 3f3ogdol  sOLYIMOO
93003069 dbsMgl. 43530900 35BS DmAolss, MmOULJglosbo 6 gomLgglosbo,
HIW9d0E 09300930000 1oy3gMOE SM0L T930M9d00. 3EH3M0bsms MOMEYbMds 4-
5-00099 65330 MOMIMPOLBos MEO-MOHO  MYLEIZOOGHOM. 330603060l  RBWEOEEYdO
bmmdogoos dgBOowo s J399msb  oblbgds. xodol  gmommens3gdo
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3961300056093 9w0s. sHIBOsMGO® Bb3sILBZS LOWOOL, BMIOL s b330 MdOL
ROOWYd0,  OHMIgdos  dg0Lbgol  0bGglogmdomss  goblibgs3wgd0sh.  FsGEzswo
Ubgoolibgs  99x39MHO0MdOL, RO, LooEol, 3mblolEIbEool s 2q0mgbwmemo
30L90900bss. H03(gd0l MomEabmds 56(335¢0 1-sb 4-80g FgMYygmdL, 96, LogOomme
56 M0l 296305090 o. Fodfigdo  9MmBsbgmolash goblbgezwgdosb Loowom,
RMOHI00 S §9839M00MI0M; EMOLIG FHBIOGHY 9300 296305M9d o bbgoslibgs
9y3560@md0ol Bo©®353905 - 9. . Joesds, bemgwm 39639 mMo IBOOIH - MGO sMo.

Beomm  5d9M03meo 3900 (omdmygbowos 28 Lobgmdom, MHMIgarmogsh
390GHMOMo x0d900Lm30L 360d3690mds 593l 18 Lobgmdsl (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).
5390030 Lobgmdgdol  »aMog3erglmds 99303 gdMwos  BOowm  5396M030L
50dMbogwgo bsfowdo, dgdlozosb 35bssdg.

50dMbsgegom SHOYIM0 3960 5900056901 40-Bg 9@ LobgMdL, 03935 LobimeErm-
LodgObgm 360d369cMds 5J3l TbMmErMmE Mo Fomsbl, 3gMdme, s3MGOL 5Bl - V.
amurensis Rupr.,, ©GmIgwoi §om3moagbl do®oms Loligwrgdgom dobosl, sbowo
gobgogoddemg  x03d900L  JoLO®YdSE. 0g0 FBIMOMPSS  JO3M(3IWGOIMO TGO
5©0dMbo3wgmdo, Laboerobol babgzs®396dwmw by, POHOMgm Bobgmbs s POHOMgm
053bosdo.

93605Bomwo 39605 Fomdmaqbowos Fbmemmo gemo 93Mm3mwo bsbgmdoom V.
vinifera L. subsp. vinifera, 03g9cog boliosmgds 2obbs329mMq0mwo 3meodm®aobdom.
bbgo  Lobgmdgdmsb  go®gdom, oo  IgBHo  Oowo  GHogumbmdowGo
0905002960Mmd0Lss, G090 dsbdo  35Bol  FMOZsWOOEbMZB0  FMEOTs s Koo
39900056930. ®IoLLM30L, J3MM3MEO 3MNWEHMOMEO 35D0 0DBOHEIdS Y3910,
ALbmREomb B30 s BHHM3039w M90Mbgdd0 s 35dM0Yghgds J0MHOMII© V3060l
Do6m8mgdsdo. spMgm3g, 15339050 by dEYMT>MGMd5To s LogdoddodgE. 93M™35d0 0RO
9myo30m 396GHMIME s LsdbOmgm Mgau0mbgddo; sHosdo - iLLZW g, Mgy0mbyddo
(009960490, 39335005 5 F995 5©TMBOZE)00) O TN 50dMbsgergmdo (Bobgmo);
58603500 - bdgemsdgs B30l LEbs3oMMEb  LsdbMHgm  vx36M0350©Y; BPOHLOE™
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5396003500 - 35oxmMbosdo s  d9Juozsdo;  LsdbMgem  s39gMmo3sdo -  Bowrgdo,
56396306530, MMHMA350Ls S dMIHBOW050; M3, 030 FMYs3m 53LEMIOsLS
sboew HBgwsbosdo (Zohary, Horf, 2000).

V. vinifera-b 6O  J3qLobgmds  msbss®LYOMDBL  93mbosly s  BOOWMgm
5836M03530: 3MGHWOwo J3qbobgmds - V. vinifera L. subsp. vinifera (=V. vinifera subsp.
sativa D.C.), ®m3gwog 6000-00g x0dl dmo3o3L, o 39e0Mo Jdgqglobgmds - V. vinifera
subsp. sylvestris (C.C. Gmel.) Hegi. gl obGH™®0Mo ©oymxys ©sx3dbgdreos oo
dmOHBMEWMRoME®  30wodm®xobdby  ©s  ghom-ghom  3603369cm3sb  bbgomdols
DoM0mogbL yzs30eol bdgbo, GMIgEoE, LogsMIMEME, 0dsMMYds LsTo sEgEwom:
9009MMB0M0 060003000900 3MIMY5TJEHYIMJOO0 505D, OlObO 5BIMGOID 3MIMBoYMEHMG
Moo 296m@odlb  (FF), 6mdgwoi  ocymbogl  9@360056900L  Foedmdabsl.
3596300 060003000900 39¢JOMR5TYEHMJd0 50056 (MF) md0bsbEmMo M sergom,
bem, M3 999b90s 396355360Mm0G0DAL, 0l 0dsMmgds dglsdg H semgwom, H™Igeoa
©M30bsbEHMEm0s F sqrgeroliogol s MH939bomwos M segwobomgols (Zohary, Spiegel-
Roy, 1975).

L. 3. 35Bol yzs30e0: 5) 390 35Dol, V. vinifera subsp. sylvestris-ols gGH»LJgbosbo
3596 Md0MO 435300 b569dBHMJJO0M s J9B30MaMYOMEO IBH3M056dOM; B) g Eo 35Bob, V.
vinifera subsp. sylvestris-ol gO®LbJglbosbo  FmbJzomborMo  IIPOMIOMO  Y35300
396300000900 39330 S PoILOOEO FBZMH06Id0M; ) 3N GO, V. vinifera subsp.
vinifera-lb  mOLJgbosbo  (39MToBOMPOGM0)  Y35300  3630MMPPWMWO  dMFHIMMO
933M0sbgd0m.
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0909250, 3906 35D sbsLOsMGAL, 9GOHPLIgLosbo  Y3930¢gd0:  FoTOMOOMO
LmE.3s), aMdgwo  9GH3M0569d00 ©s BIOEGHOWMOO  FE3MOL  FoME3II0m, S
531bJ30Mmboser Mo dgEOMmdomo  (1v)M.38), 35MR9 63050 39BN,

053650,  ©IRBIJAHMO0,  FoIBOOWO  IBHZ3M056gd0m s  LGHgHowMo  IBH3GoL
333w gdom. 35806,  OmELLs  3MWEHWOWWwo  3dBol  MIMZglmdoLbm3oL

535bsB0sMYOG0s  39MT>ROMPOGHYI0, MmMOLJgbosbo yzsgowgdo (b6.33) 39MYO®
396300006900 933600569000 S B)3HIMO.
396m3MMH0  035¢LsBOOLom, V. vinifera 300D039w M009dBHL Fodmowyagbl
993990 33009390030, MoEbE O O3 ™MOEOS (2n=38), 9Ygds FbMEME
19 46Hm3mbMmBobsb s 4o9Bbos b3y 339bscgqdmsb 9otmgdom 35@s6s BmAol ygbmdo
(475-500 9999399). 00, BEMIBdOM, MMbX GO 5©0gdsEqds Arabidopsis-obs 396mdL o
9503 m3bgdol ggbmdol  1/6-0b  Gmeros. ©@EgoLsmzol,  39Bol  JmErosbo
J@mOH™M3slEGMOHO ©s d0OMZMEo 396mdo Mol g33960609dwo (Doligez et al., 2006;
Salmaso et al., 2008).
395G MOH0 BEMOHOoEOL MbogzgMLoGgEHol dgEboghHms xaM3ds 6.3. X9bLYbOL
bgwddmgzsbgermdoom (Jansen et al., 2006) dmobobs 350l JurmOHMIWslG«OO 296maols
LMo 593396060935, 90929035 5B39bs, OMA V. vinifera-s JoomEOM3WILEGHMOO 29bmdols
Loa®dg 160.928 gdg-fyz0eol (bp) GHMeros, 6oz Fggbodedgds Lbgs gzs30emgzgsbo
9396569900L 496moL BMAsl, 00 IMoEsgL 26.358 bp LogMdol, d9dEgzow 9bTgMEdo®
05600000930M05m5 {y30mlb, HMIgdoE 9OHmTsbgmoligsb s8oxbmwos mbozserm®o
0560080930 ™Mdgd0L dzomg (10.065 bp) s oo (89.147 bp) «9dbgdom. 96900l
390(3390Md5 S 39bsaqds 4356 Vitis-8o 0QgbE M0 39360 »dsqbo d39bstol, oo
dmO0b, 05085dmb (Nicotiana L.) Juom®m3molG«yeo 496maol. 35D0L Jurm®m3maliGwemo
396m30 90303l 113 603500 496L, GMIgErmogsb 18-0b ©M3E035305 500bodbgds
39939350 296396 9ds 56300 Y3MMd5d0, bmem, by 0IbEH0B0EOMYdIMWwos 131
3960. 35Bob 496mdo Fgo3o3L 4 ModMLMIM s 30 goblbgeggdme &-MB3-ob 96U;
5d9096 7 &-6Mb3-0l g9gbol s Y3zgws M-M63-0l ggbol M3E035305 bM®ME0WEYds
3993939000 35639MM9d50  3960d©Y3MMdOL  Foaboom. 35Bol  29bmal  gosbbos 17
06@Mm™b-99933390 3960, MMIgEMseb 15 TFgosogl gMom 0bBHOMBL s MmO - ™G
0bGHOMbL. 350l 29bmdol 37.4% Tgoiogt GC, bmeom 62.6% AT bwv3wgm@EGH0gdl.
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396m3ob 57.55% (o®mdmoagbl 30©0Mgds w9dsbl, bmerm 42.45% - 5(53Mm©OMYO©
m056l, OG0 dmo393L 0bEGHMMbYdL s 0bEHIMA9EME L3golgMgdl.

0Mgm39, M. 39olzmb  bgeddegsbgermdom  o@owogwds s 939M039wds
99360969dds (Velasco et al., 2007) 2565bm6M309cgl 9bHm-96m0 35Hol xodob - '3obm-
649560l d30OMZME0 496maol 1593396060905, oYgbow 0dbs, HMA 53 x0dol ggbmdol
BMds 9950096 504.6 9955399d9L. 29bmImEo 19339bL9gd0, HMIgdoE dgglodsdgds 477.1
993983999, gobsfogdmw odbs 2.093 dg03mbEogdo s 435.1 89953999 530dLoMGdI
0gdbs 19 4Omdmbmdsdo. §obsbfio®r asbLsDBO3OImo g9bgd0l MromMm©gbmdsd Jdgoy0bs
29.585, ®mIgerms 96.1% 0530mymH00s 19 JOmImLmdsdo. os3@mOms dmbsggdgool
0bobdo, 98 296900l Bsffoo  gobs30mMBdgOL 03060l  bBsGOLLL  IgmEoo
3d9BHodom@qools  99d39mdom. bmem, 496930l bBosfloero 353006090 os  35Bols
350M96900L J0doMm IMI6MOYMBILMB. 50dMBgboe 0dbs 2.000.000 963 (9Mongmeo
6930 9mEGH0©MO0 30odmOB0DI0 - SNP), 585056 1.751.176 ©©935380691 256339090
JOHMIMBMAYOL. IG535¢0 Tgx 53900 3mbE0goL IMbs3)dgd0l Bog3md39w By 5©0dMmBb.,
Omd 3@ memeo V. vinifera  393H960mboam@GHmos,  Lssg  3mblgblvy®o
05680000936000900 Ho6MHIMYg600s MO0 oITRIMZ0 353EXMEH030M.

9969 BOIBYM-0@50HTS 3006LMEE0Y3Ts, 3. 306d9Mol bgerddmgzsbgermdom
(Wincker et al., 2007), 8msb@0bs '3060m-611560l" 3mmbogym@eo i3m®mdol dmerosbo
006MH™M3Mo  29bmdol 1339606905, s©gbo  odbs,  MMI  30bm-bBmsGol
3mImBogmGHMOHo g9bmdo d903o3L 30.434 3000l F53MmEOMGdGE 390L. 350 dgmmby
4353003560 93965695, G®MIol b3-ol 119339606 gds FobbMEMF0gEs. Fmymegdwo
2000 Gerosb sygbowr odbs Arabidopsis thaliana-ly ©63-0l 30639050 LEHOYIEHOY,
9300690000 30 0M0bx0LS (Oryza sativa) s 5¢30L bob (Populus trichocarpa). s¢o30b
bl 2958605 45.555 (3000l 53m©0Mm9dgE0 3960, 3GObXL - 37.544 s 5®5d0EMBLOLL -
27.000 29b60. 3064960L Xm0l doge 1193396L9dOL Lordzguby oYgbow 0dbs, M3
3905 dG106x% 0L, Bodogg 839bscg 39JLodwrmol Foedmoygbl.

50009650, 350 Ls3dom® 3969 TgUHogwrowo Mmd0gdBHos, TMOTMEMYO0MGO,
GOAMWMPONGO,  9gIdMOMEMAOMOO S 93MWMAONNOO  JNYDbom,  5xMgMN3Y,
dm9399H0 FGOMPIO0m. M53 Log3MAzgel 35de93L dolo dMegzsedbM0z0 33erg30l
BobO@OMJOWS.
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2.1.2. 533930 Lo
LoobgM@Gogom  659Omddo  3sBol  bmyew 159 bodwdo (sbGowo 1) odbs

d9LHogroo, HMIWIdOE I0gM 3 JOMOMIQ K YMBIW:
1. 3@ MOHmEo xamBo (CV) 99yqds V. vinifera subsp. vinifera-ly 21 JsGormwo

50M6M09bmo @y 10 sLOZEgm 93OM3Mo  X0dolYsb. s3M9m3g, 4 L3
936Om3Mwo Lobsdygbg - V. wvinifera subsp. vinifera, V. riparia, V. rupestris s V.
berlandieri-ob 90@sLobgMdM030 300M0EJOOL s 3 Mbmdo [oMmBMIMdOL X 0doliysb,
MHMIgdoE sOLHMEM Lobgwgdl 53oM9gdgb o LsgsMsM©OME 300MH0EWEo (o®dmImdols
560056 (bOowo 1). Js@mmwo s0mM0yg69wo x0dgdol «dMoz3wglmds 500 0dbs
0d0olol d9d509Mmdol, 89396sbgMdol s 3g03069mdol 0bLEHOGMEGHOL 3Mmegd300b
(00300obo, Lodo®mgzggerm), dzgwo  Jmwbwm@mo  x0d900  53009m Q030  J0s3sL
Lobgermdol  9Hmzbmeo  INHBMdol 30300096, FoMEGHZ0@0l  Msombo.  39MIM
3965593096 509dMW0s 5EYOWMIM030 K0Tdgd0 LGOI MTo, sFoMsdo s dglbgomdo.
bem, Fobos slsgmgm 93MM3e x0d9dBg dma3sfim@s Log®msbygmol Lrmgwols
dgm@bgmdol  Lobgwdfoxgm  33wg3000  0bLEGHOEGHWGHOL  3MWEHWOWo  I3gbsegms
00MIMO35¢0 YN M36900Ls O 503(B9(30900L gobymMmaR0egdsd (Amb3geroy, LsgzMobygmo);

2. 3960 X3MR30 (W) 5960005690 390060 35Bob, V. vinifera subsp. sylvestris -
ol 46 0b6o030©L. 9J9sb, 3gwOo 35Pol 38 o0bogzoo sYgdMw odbs 9
3309530006 LodommM3gwml Lbgosabbgs Mgaombdo, bawm sbs@Bgbo 8 obogowo
- 09O J900L BHIO0GHMO00L (Bm3s 1).

99b39030gd0L 99 gdds  3boym, MHMI Lods@mzgwmdo 3gwmo  35HBolb
330)530900L 253039900l Bgs LBoBE3sM0 DBE3zoL Mmbosb 1000 - 56
509953 905. 0lbobo AgMAMIBOMIWSEO WM IIO0DHYOO 505D dobstgms smHgddo
Bogdomm3gamlb bgoalibgs Hgyombdo: 1) 8¢. $3500LHyeols smBo, bmy. amEysdggdol
obEmds©, brmeml M-60; s bemg. 3353H05bmsb, 8. Lbsemols bgmddo, dmsbgzols G-
60; 2) 4 50a0wdgdsegmds . dB33M0L sMBdo: 5) bLmx. Fmdolbggls s @o3sbL
dm60b, dmOxmdol -6d0; 8) 3. gbwmEsls bgmdsdo (8g. 333600l dstibgbs d9bszoo)
bma3. Lo3MOObPEMbMSD, 3oL3ol M-630; @) MdOWOLOL FgaMsMgbdo s ©) PoMdBOL
AY9-3960380 5DgMd50% 560l LoBZIOMB;
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3b®oo 1. 3MwGHMOHMWo s 390 350l Fglfozerowo boddgdol Los. (3O - 3003900 MMO Sbm
399L5050905 XAMRBL s 603bsgL: CV - 3MWwEHMEOHWWo x0d0; W - 3gew®o gsbo; VL — V. labrusca; VR- V.

riparia. 99599 5 dgmobg 0BMO SLsbogl Bodxmdol bmdgMl. demgrm 4 sbm sbobogl xodol bobgwl, b6
390O0 35BoL  3M3MEOE00L 5RO GOIMGMdL. JoM3wol ggMo: R - fomguwym®dbosbo; W -
090MYHdB0s60 35Bol x0do. 3s8mygbgds: W - Lowgoby, T - byx®mol, WT - boswgoby-buyg@ol, RTC -
Lobsdyghg. BodmMmdol smgdol figo®em: IHVO-mdowolol 99ds0gmdol, 99396sbgmdol s 8903069mdol
0bLEHOEGHMBHOL 3mEgd30s, MBOEOLO, bods®mzgwm; INRA-Lmgwol dgmmbymdol ghmgbryemo 33wgzomo
0bbGoGMG0, dmb3gwog, Log®msbygmo; MSEM-056@30¢0l 2030 gwosgsl  bobgwmdol  goHhmgbmwmo
31930l 3megdEos, FsMEH30w0, Lodo®mggwm; PG-39Mdm ggbsbgdo. gzsgowol Lgglo: M-0sd6mdooo, F-
9009MMB0MO obMHOWO 833MH0s6gd0m).

3OLOYOIWO X3IBO
300 X080 o33 | godmygg- | Fom3mImds 60980 o.
ob 3960 | Bgdo fgsrer
CV1ALDS 5@5©LGYIOHO R W LodoMomggem IHVO
CV2AIKS 3e9dbobGmmwo R AW Logomromnggem IHVO
CV3ALVR Alvarelhao N R \ 9L3sbgmo INRA
CV4AVSH 93800 R W Logomoggem IHVO
CV5CBRF Cabernet Franc N R W LoggMobagmo INRA
CV6CBRS Cabernet-Sauvignon N R AW LoggMsbagomo INRA
CV7CHRD Chardonnay B AW AW LoggMobagmo INRA
CV8CHKH Bbsggto R W LodoMomgzgerm PG
CV9CHDI Fmo R AW LogdsMmnggem MSEM
CV10CHVT 33030wMHo R W Logds®mnggem IHVO
CV11CDRC Couderc 3309 (Interspecific Cross: | R RTC Logg®sbygomo INRA
riparia; rupestris)
CV12DGND ©obo®wdo WT Logomromggerm MSEM
CV13EGRD 939900 W W Logds®mnggem MSEM
CV14FRCL Fercal (Interspecific Cross: includes R RTC LoggMsbagomo INRA
berlandieri; vinifera)
CV15KCHI JoFo3o R W Logomomggem IHVO
CV16KCHI 303030 R w m3bmdo PG
CV17KMRT 3509960 0gMOO W WT Lodo@omggerm MSEM
CV18KH]JS boxodomeo R WT Lodo@mggem MSEM
CV19KLSH 3memdo R AW Lodo@omggem MSEM
CV20KRKN 3603065 R W LogdsMmggem PG
CV21IMLGU Malégue 44-53 (Interspecific Cross: | R RTC Log®sbygmo INRA
cordifolia; riparia; rupestris)
CV22MNCN Mancin N R AW LoggMsbagomo INRA
CV23MSSP I9LbM0 LExgMmsz0 R AW Logomromnggem PG
CV24MRVR Mourvedre N R w 9L3sbgmo INRA
CV25MJRT 099x9HIOIO R W Logomomggem PG
CV26MCBL Muscat a petits grains blancs B w WT Lodg®Ibgoo INRA
CV270]JLS mxowgdo R w Lodo@omggem MSEM
CV28PNSH 356980 R WT Lodo@mggem MSEM
CV29RKTS Odsfoomgao W AW Lodo@omggem IHVO
CV30RMRN Romorantin B w W Log®sbygmo INRA
CV31SPRV L5g39M530 R W Logds®mnggem IHVO
CV32SKHS dbmBgdo W WT Logds®mnggem MSEM
CV33SHNR 9mbmeo R w Lodo®omnggem MSEM
CV34TVKV 05333960 R \ Lodo®mnggem IHVO
CV35TLKI Teleki 5C ( Interspecific Cross: R RTC mba®gmo INRA
berlandieri; riparia)
CV36TRMN Traminer rot RG AW \ 0GP0 INRA
CV37UCHK mBobaMsbo R \ Lodo®mnggem IHVO
CV38VIRG Veltliner rot RG AW \ 0GP0 INRA
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30060 X3IBO

300 obeogoo | gzs30 | dobstol 9000 3gdIMYMDS 30060bs- | Lodsmeng
ol bymds &gdo 9 Begzob
bgglo ©6-¢036

WI1AKHL sbagoby F 9333560 Lengbsls 30bg,sbsgrobol ®-6o, | N: 41.7465 894

LodEbg-x9z39bgmo E: 043.2061

W2AKHM sbdg@ol F 3esbsbo bma3. boewsfobo, sbdg@ob N: 42.1381 634

©-60, 3o0bgmo E: 045.0000
W3AKHM obdgEHe3 M 2060 bmg. bogsffabo, sbHdg@ol N: 42.1196 646
©-60, 3obgmo E: 045.0000
W4ARTV smgzobol M FmOmbo sOm3060L 390, s6M3060, N: 41.2494 266
09000 E: 041.7719
WS5ARTV sHmM30602 M JodHmbo s®MmM30b0b 3gbo, smgobo, N: 41.2494 264
06 Jgoo E: 041.7718
W6ARTV sOHmM30603 M JOmbo sMHmM3060L 3gbo, shmgobo, N: 41.2494 264
0MJyoo E: 041.7718
W7ARTV sOmgzobo4 F FmOmbo 3Om3060L 390, s6M3060, N: 41.2494 264
06HJgoo E: 041.7718
WBS8ARTV sOm»30606 F Fmbmbo 3O®3060L 390, s6M3060, N: 41.2490 258
0)MHJg00 E: 041.7734
W9ARTV sOm30607 F JoOmbo sMHmM3060L 3gbo, shmgobo, N: 41.2490 258
06 Jgoo E: 041.7734
WI10ARTV sMHmM30608 M Jmembo sMmM3060L 3gbo, shmgobo, N: 41.2490 258
06HJg00 E: 041.7734
WI11ARTV 3O®»30609 M FmOmbo 3Om3060L 390, s6M3060, N: 41.2490 258
06 Jgoo E: 041.7734
W12BLNS dmebolio F b®sdo bmg. $obdos, dmwbolob G-bo, | N: 41.4469 904
d390m Jodoo E: 044.3675
W13BRJM dmMyxmdol | F 9333500 bmg. sfymeLS s bmg. @o3sbl | N: 41.9442 823
FmOob, dmOxmIol O-bo, E: 043.4617
L533bY-X939bgMO
W14BRJM dmMxmdo2 | F 9333900 bmg. sfym®dbs s bmgg. o3sbl | N: 41.9367 825
JmOHob, dmOHxmIol M-bo, E: 043.3956
Lod3bg-X939bgMO
W15BRJM dmMxmdo3 | F 9333900 bmg. sfymObs s bmgg. o3sbl | N: 41.9003 827
dme0U, dmOx ™ol O-bo, E: 043.3506
Lod3bY-X939bgMO
W16BRJM dmMyxmdo4 | M 9333500 bmg. sfymObS s bmgg. 03sbl | N: 41.9058 855
dme0b, dmOR Mol O-bo, E: 043.3397
Lodbg-x935bgm0
W17DDPL ©IOMG- F 3eobsbo X995l gmEgL bo3Mdswo, N: 41.3598 173
@obfiys- ©9OMBoLHYgsOH™L M-bo, E: 046.5989
6l 3obgmo
W18DDPL ©ongwo | F 3esbsbo X995l gmEgL bogMdsero, N: 41.3598 169
Lbfygotm2 ©9OMBoLHYsOH™L M-bo, E: 046.5979
3obgomo

W19DSHT ©dgool F 90530 bmg. 506350, dgmol ®-bo, | N: 42.2364 747

93b9ms-000056gm0o E: 044.9122

W20DSHT 0990002 M 20530 bmg. 56569960, dgmol ®-bo, | N: 42.3694 903

93bgm9-0m0sbgmo E: 044.6953
W21DSHT ©Mdgmo4 F 365330 bmg. 56569960, dgmol ®-bo, | N: 42.3694 903
93bg09-00006gm0 E: 044.6953
W22DSHT ©39005 F 365330 bmas. dgbglim, dgmol M-bo, N: 42.4683 860
9I3bgmo-00sbgmo E: 044.8131
W23DSHT ©3g0006 F 30530 056900l M-bo, dzbgme- N: 42.3781 902
d005bgmo E: 45.0114
W24GRDB 30000560 | M 933560 39M0bOL Byg-35630, N: 41.4148 282
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1 239600060l M-bo, §390m E: 045.0570
Joerowo
W25GRDB 39Mods60 | M 9333560 390060l Byg-35630, N: 41.4148 282
2 239M00bol M-bo, §390m E: 045.0570
Joerowo
W26GRDB 39M0ds60 | M 9333560 3905060l Byg-35630, N: 41.3867 281
3 23900060l M-bo, §390m E: 045.0592
Joerowo
W27GRDB 23905060 033500 239M0bOL BYyg-35M30, N: 41.4016 279
4 239Mo0bol M-bo, §390m E: 045.0608
Joerowo
W28JNLA X by X b X0bmsl bgmds, 3o3gMolL ®- | N: 42.5947 453
6o, ®oFo-grghbmdo E: 042.6799
W29KSPI 3ob3ol 9333560 bmgg. bogm@oboem, 3030L G- | N: 42.0464 772
B0, Gos Jotromwo E: 044.3786
‘W30KSPI 39U303 9333560 b3, Ls3mOObomEm, 35U30L M- | N: 42.0464 772
6o, Gos Jotromwo E: 044.3786
W31KHLO boeml M > FaM0Lfgoco bmg3. 4MEY5dg9d0, bryanmls G- N: 41.7269 784
6o, 53560 E: 042.0000
W32KHLO boyem2 5 Fo60Lfgoco LM, 4539900, byeml G- N: 41.7069 784
6o, 5356 E: 042.0000
W33KHLO bwyanm3 sFsGobfgsero bma3. 4MmEY537900, byeml G- N: 41.7169 784
6o, 53560 E: 042.0000
W34LGDI wsymEgbo | M 2o sbo WH3MmEgbob Labgwdfonm N: 41.7774 442
1 B53Mdowo, wogmgbol ®-6o, E: 046.0000
3obgomo
W35LGDI wospmogbo | M 3esBsbo @M gbol Labgar-0foxm N: 41.8079 435
3 Bo3™dseo, oampgbol M-bo, E: 046.0000
3obgomo
W36LGDI wsymEgbo | M 2o sbo WH3MmEgbob Labgwdfonm N: 41.7981 435
4 B53Mdoeo, wogmgbol ®-6o, E: 046.0000
3obgomo
W37SGR] Logotgxml | M 0M60 03600L bobgwdform bogMdseo, | N: 41.5250 368
LogMgx ML M-bo, 30bgmo E: 045.8544
W38SGR] Logotgxm2 | M 0MO0 03600L bobgwdfonm bogMdseo, | N: 41.5250 368
LogoMgx ™l ®-bo, 3obgmo E: 045.8544
W39SGRJ bogotgxm3 | M 00M0 036M0L Lobgdfogm bszmdseo, | N: 41.5186 360
LogoMgxmb ®-bo, 3obgmo E: 045.8494
W40SKHV dosbggo Lbbogooms bma3. 335309, 8v99bg30L M-bo, N: 41.6054 607
3 FoMd E: 042.2788
W41TBLS mdowobol | M 9333900 d0¢obob 9gdmysmgbo N: 42.2447 604
E: 044.5836
W42TBLS mdowolbo2 | M 933560 30¢olob 9gdmysmgbo N: 42.2447 604
E: 044.5836
W43TBLS odowobo3 | M 033500 30¢olol 99dmysmgbo N: 42.2447 604
E: 044.5836
W44TBLS mdoobod | M 9()33560 ®d0olol 9gdmasmgbo N: 42.2447 604
E: 044.5836
W45TBLS ®d0E0obo5 9333900 d0¢olob 9gdmystgbo N: 42.2447 604
E: 044.5836
W46TSGR 393960 3bgboLfgsco 09oe@mdm-353960L bo, N: 42.4506 419
(3999600b ©-b0o, MoFo-cafbmdo | E: 042.5790
5039300 X3IBO
300 Lsbgmdos bgglo 5000000 g05MYDS
VLBR V. labrusca H 030wolo
“sqoqby’
VRP V. riparia F bmg3. JoM G300, FoOGH30ol M-bo, LsdgaMmgwm
VRP V. riparia F bma3. LozmMobmEMbmMsb, 3sb3oL G-6o, dos JosMmeo

25




3) Lodo 5QOELETYMBIO 3. SEsBOOL sMBdo: 5) Lmg. boesffobmsb, sbHdgEol ®-6d0;
0) X95L gMMHgL OIEME BHIMO0EGHMM05DY, IPMBOLHYsOML M-6d0 s @) WsymEgbol
Lobgwdfoxm 6530dsedo, sHgMmds0x60L Lsbrzs®msb sbarml; 4) 8. 0g3Mol smHdo,
03600l Lobgwdffogm bs3mdogdo, Logs@gxml 6-bo; 5) 9. BOSToL bgmds, Lme.
G96dosbmsb, dmbolol ®-6d0; 6) MO sEYOWLHTYMGBIo 8. 553306 57Bdo: 5) bLemy.
406350096, 5656m®56 s dgbglimbmsb, mdgmol ®-6d0; 8) dzbgmol M-6do; 7) .
X6mM@sl bgmdsdo, 3s3gmol ®-6d0; 8) 0. FMGMbOL bgmds, sOM3060L Gsombo,
0v16Og40000, oLEGHMOOMEO  GHOM-3WsMRINOL  GHIM0GHMM0s; ©s 9) 9. 3bgbolfiywol
b9md530, 9o B dMm-3939M0L BBy, 3939M0L M-63o (FbGowo 1).

Elevation

6m3s 1. 390mco 350l - V. vinifera subsp. sylvestris-ols 3m3w9530900L 253039 gdol

500930 bgoM™M39wMTo. Yz0mMIWo BJMHOL FoM39MH0 - 3M3YWs30900, BosE JJudgoiEool
©OML  JgMH™M390e05  Bobowns; WORO BYO0L JoM3900 - dmGIbozol 0bLEGoGHMEOL

39605601990l dmbszgdgdo (TBI). LsdzMmbs GmEOIOL JoM39M0 - M0Mmbol sEdobolE®msomwo
396@&®0; 390133530 -YEIJoTsdo MBdOEOLO.

B39bL o9 Tglfogwowo 39O 35HBol 3M3MEs309d0 FEYdsMmYIMOES Lsd

39bbbgog3gdme  35d0@sGTdo: 1) Fogrol Gyg, OGmIgog HoMdmoygbowos 39Mbzol
Lobgmdgdom (Populus alba, P. nigra, P. hybrida), 35¢ools dmboo (Quercus pedunculiflora),
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4530 dmeygsboo (Alnus barbata), wsxnboow (Pterocarya fraxinifolia), Q0s@Goo (Elaeagnus
angustifolia), §>3300 (Hippophaé rhamnoides), &y4gdgroo (Prunus divaricata), 95550MmMO
(Malus orientalis), 356&o00 (Pyrus caucasica), §35¢0mo3om (Smilax excelsa), LrIHM™MO
(Hedera pastuchowil), 35&0560©@sm0 (Clematis vitalba), B39/wgdcoz0 3mfodbmGomn
(Berberis vulgaris) @5 bg.; 2) 99090 Imbbst-mEbombsto @yg - JosOmmwo dmbom
(Quercus iberica), 353350960 GEbowoo (Carpinus caucasica), o®boo (Fraxinus
excelsior), B39Mwgdm030 bg390BRbwom (Acer campestre), 930boo (Cornus mas),
B39 9d6M030 ombowoom (Corylus avellana), 8530 3Mbgewoom (Crataegus pentagyna),
90bsbfemomo  (Swida australis), ogwwoom (Ulmus glabra) s ULbg.; 3) 9dgbhgmeo
BoOOBMm@m3sb-Hofizmzsbo  Gyg s0dmbsgwco  foxnwoo (Fagus orientalis),
s©dmbogerm®mo bsdgom (Picea orientalis), 3533560900 LmFoom (Abies nordmanniana),
wmOnbdgwom (7Zaxus baccata), goFzom (Pinus kochiana), (jodeooo (Castanea sativa),
goabgom (T7ilia begoniifolia), ogwroo (Rhododendron luteum), 8dg6om (R. ponticum) Qo
bbg. 39wmMo 35Bol yzgers dglfsgerowo 0bogzowo 0wIbEHOR0E0MGdMwo 0dbs,
OMaMOE mOLIHBW0BO F39bsM9d0 BsIOMIOMO S FEPIPOMIOMO Y3530 JI0.

3. 530l xR0, HMIdoE FoMImgboos 539MH03wo Lobgmdgdols
Logdo@mggemdo 0bEH®HMEw30MH0vIo 6 60dmdom, Mmam®mogss V. labrusca’sgby’ ©d
V. riparia (3b6ogro 1).

2. 2. 3900m@©03d

2. 2. 1. 36HRMEma079M0 ©S mORMIgGOOMEo 33¢0935

065900905609 LoobYMHEHIE0M BsdOMMAOL gMHo-9mH 3MH0MOOGIAL HoMBdmoygbl
390GHMOY0 S 390wIO0 35Dl IMORMEMYO0MHO S MORMIYEHMOICO 33¢939. 53
d0Bbom godmygbgd e 04bs GrapeGen06-ol doge 990Mmm535H9dME0 IMORMEMAO0IOO
5 3ORMIYGHO0MWO BIMHMSTMMOLM EYU3M03GHMEOd0 (GrapeGen06, 2007), GMmIgEms
99939m00ms3 Bootms 35D0lL ywmdEHol, 3momwol, Mg30MmYIJ30Meo Mmemsbmgdol,
950330l s fodhol IMORMWMP0MOHO s INORMIGEHOoMwo Bodbgdols Jglfoges
(35600 2). 53 30Bbom, M0MMYMo 06E030©0EIH 5090w 0dbs 10 sbogsbMs
4m®o, 10 BOHEILOWWo Gmommeo Bsdwswm 056MMLosb, 30 JoM335¢0 s 30 Hosdfs.
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dsbogol  sgds  bgdms  0360Ldo, Yyz530emdol s 1YdE9ddgH-md@madgOJo,
Bogmamdols oMHmb.

30Lsb0dbs300, 93MgmM39, MMI EOIOLLMZ0L  Lods®m3zgwmdo  gog3M(39egdwIo
390 3o Lo3dom@  dbgwo  aobaMbBgz0s  BdMBgdMO35 3930 (39X YOME0
3939IOHGOMYO  3MGHMOo  3oBol  x00gdol s sdgMozmeo  bsdodg
LobgmdgdoLgsh. 93Mm3g, 30d3M0IdOLAD, GMIgdo3z GHYgdo s HMEIOIWYO
509030 0HBMHYdS s 3580GH O d5e05b 353l MBME@ZSBL. Foo JolacBRY350, B396
299m304gbgm  Jgbsdsdolo  BmOHBMmemyom®o  Bodbgdo, OHMIgeems  39dz39MmdoM3
bgdm©s 390 350l 0IbGH0R03s30s (OIV, 2007). sbgomo dmOHBMmEmaommo
60369%005: 1) 396560 3306HE0L BmGMTs, HMIGEoE MBOZBLS S 3MEHMOME V.
vinifera-8o obbboos (LwM. 4 5, B), 30060YdT0, bsbgzMsE Poblbowo (Lw®. 4p) s

53960329 Lobgmdgddo (V. riparia, V. rupestris) ©sbm®eo (bv)6. 400);

L. 4. 396(6mwo 3306E0L Bm@Ts: 5) goblbowo - V. vinifera subsp. vinifera ; d) qoblbowo - V.
vinifera subsp. sylvestris, 3) bsbgzMo 005 - MEbmdo 300MH00; ©) IbMGWWoO - V. riparia.

2) 3f3o0g00b benspgds grm®Gby, Gmdgwog YLYOZBLY ©s FNWHYOYw V.
vinifera-8o {y393H0wos 31bemsdmmolgdol dobgwzom (2 96 bszargdo dbemsdm®olo
30300l 969d95), begwm 539003 V. labrusca-8o - §39963Mdmdomo 6 MHgy3z9@o (3
56 9930 3B msIMMOLO 3§35¢900009); 3) 435300l Lgglo, MLIMH35Bo MOLIBEosbo
939boMgs  @o  9bsLosMYOL  (39bidglosbo  gzsg0gdo - FsdMM@domo (e, 35) ©o
dgmmdomo  (bne. 30), bmwm JMEHMOME  35BL  doM0MIEI©  MMLIglosbo
396058OMEOGMWo  Y43s30e9d0 543b (LYG. 3p). 4) Fmoeol sboeoBo Bo@oMEs
dgbsdsdolbo  JmORMIGEHMOoMo  35MsdgBHMgdom  (OIV,  2007), GmI9dos
Domdmagboos 1idqgdsdg (Lwy®. 5). 53609039, BoEGHIMS IMORBMIGEHMOMwo sbscrobo
Hodfol mMog9 - EMOLIH s 396@O MG Fbodgbg (Mangafa, Kotsakis, 1996; byé. 6).
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332930L  899pe@, F3gbl dogd dglfagwrowr odbs IO ool 21
JoOnwo 5dmOm096wo xodo (CV), 39emGo 35%0L - V. vinifera subsp. sylvestris-ols, 9

3035300 BodoMmz9wml bbgoolibgs MH9a0mbosb (W), Lodo@mzgwrmdo x3sG0m
3936039 gdMwo 2 53900390 bobgmds (VL-V. labrusca, VR-V. riparia) s 3 v93bmdo
om0mdmdol  xodo (UH), Gmdgdos Bggbo  sBMom MmO  sM0oL
096@0x8030MGOME0, MMAMOF JoODMEo X0dgd0 ©S 1o35MIMOME 303M0 YO
Do0mIMdOLsS.

L. 5. nomEby gobmdowo FmmrmIgEmomwo 3s0sdgdmgdo (OIV, 2007 s Irma Tomazic, Zora
Korosec-Koruza, 2003 dobggom): L1- OIV601 (gmomeol N1 dsdogol bog®dg); L2-0IV602 (gmmerol N2
35630l Log™dg); L3-0IV603 (3moerol N3 dodezol Loa®dg); L4-0IV604 (gmmeol N4 ds®ogol
Loga®dg); L5-0IV066-4 (BbMHolitreo gmmerol N5 ds®m3ol Loa®mdg); OS-OIVE05 (3s6dowo g3mmeol
gobHol 59mbs339000@6 RBMmMEIOL ByEs 5mbs33909dY); OI-OIV606 (3sbdoro gmmeols gmbfol
00Mb5339000096 BmNEob J3gos 59mbs339med©Y); a-OIVE07 (3mbg N1 s N2 dohp3gol dmMob); B-
OIV609 (3mombg N3 s N4 o390l dmMob); y-OIV610 (3mmbg N3 s N5 domrpnggdls dméob); H1-0IV612
(N2 3d0¢ob bogMdg); B1-OIV613 (N2 3d0¢ol boysbg); H2-0IV614 (N4 3d0wol bogMdg); B2-OIV615 (N4
3000l bogsbg); LO-OIV066-5 (N3 dsr030, 3mmeol gbfol 5s8mbs3390m0l bog®dg dswgo N4-olszgb); I-
OIV79-1 (4mbfHol 53mb53390008 YOHM0IOHMYIIRM3Z; 05/d5bLbormds); VRI (N2 dst30l 395356000905
N1 do®rr3msb); VR2 (N3/N1 dotreagmsb); VR3 (N4/N1 dotregomsb); SUMI (a 3mobg + B 3mombyg); SUM2 ((o +
P) +y 3mby).
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L. 6. 035D 1Moo IORMIGEHMOMO 3560539GJd0: ) EMOLIEMO dbsmg: L-fodfol
Lsgbom bog®dg; LS - fodhol bolzodm@Eol Log®dg; PCH- Josgsdol 3mboios, sbvy dsbdowo
Joesdol gdosb fodfiol bobsd@Eob 3gemdg; LCH- doarsdol Loa®dg; BCH- doewsdols
L069; ) 396G GO Fboyg: B- Fodfiol LogOmm bogsby; LF-0stmob bog®dy)

Lodmemm, B396  903(gmgom 52 60dsbo: 21  dmOHBmemyom@o s 31
dnORMIgEOowo. dgbogwrow 60dMIms INORMEMYO0MOHO ILILOSMYdS GrapeGen06
©9L3M03EHMMYd0L (OIV, 2007) g00mygbgdom dm399wos 3bGOowol Lsboo (sbMowo 2).
ROOEGd0L, FoME3WgdoL s MILEGOoL TMORBMEMAOMNOHO ©S IMORMIYEHOO0YWO
3965993900 990amddo ©o3Ts3s JOHM- S M350 E3wEO0B0  BEsEHOLEGH03OL
d9OMPOOZOM.

GbGowo 2. 3303580 p00my BRM@o  BMORMM@EonGo  ©  306RMIGEHHOMMmO
©9U3603EH0GIROL bos. Lsbgmwfmogds Lsfgobo 1330 sbmmo "OIV”, 560l bsghmsdmmobe

©9L3M03GHMMYd0 (GrapeGen06, 2007), *-om [oMIm©Ygboeros 8. Fsbaoxsls @s 3. 3mGHLs3oLob
(Mangafa, Kotsakis, 1996) @o **-00 6396l d0g6 9990000 ©gb3M03EHmMm9do.

N | babgefimgds 603560

1 | O1voo1 3boEgsbMEs  Ywm®mGHo: bBOEOL  3mbmlol Bm®Ts: 1-  EsbyOMo; 3-
BobgzM5 ©0d; 5- Moo.
2 | O1V003 oboErgobMEs ywmd@o:  obdmbdmmo  dLbgdol  sbomEosbydo

398960@MdoL 06GHBLOZMds BOEOL 3Mblbg: 1- 8g9dmLsego, 96 dowosb
0030500; 3- 0830000; 5- DMT0gho; 7- b8oMo; 9- doerosb bdo®o

3 | OIV004 oboEgebBMEs  YwrmOHGHo:  obembImo  dMLligdol  bLobdoMg  BHEOL
3mbMlby: 1- Jgmdmlogo, 9B doerosh 08300m0; 3- 08305m0; 5- Dmdogho, 7-
bdo60; 9- doeosb bdoMo

4 | OIV007 4m®@o: 3mbemodm®olol 9gigmomds bwmeaol dbstgby: 1- df3069; 2-
303969 Hoogwo bmegdom
5 | OIV008 94wm®@o: 39bemodm®olbol 995390H0@mds Mol dbo@gbg:  1- df3069; 2-
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(3969 foomgmo Bmwgdom

6 | OIVO016 303owo:  aobofowgds  ywmdGHby: 1- Fy3gBowo (mMo 6 bsgamgdo); 2-
J39396203dmdomo 56 MFgy39@0 (3 56 39¢)0)

7 | OIV051 aboEeHMEs  BMMMEWO:  Bemwol  bBgs  dbsGol  Jgrgmowmds;  dg-4
5300 : 1- 3§3969; 2- yg3009e0, 3- 0GOb) MG MO, 4- Lo gbdolgg®o

8 | OIV053 3boasHM©s  BMMMEo:  J9bOMbIMmo  3LLgdol Lobdomg  do39dL
3oL BMoEOoL Jggos IbsMgby; 99-4 gmomeo: 1 - Ggmdmlbogo b doerosb
0030500; 3- 0830000; 5- DMd0gho, 7- b8oMo; 9- dogrosb bdo®o

9 | OIV067 DOHEILOWWO  GMOMEO: B0OROGHOL MO 1- Mol gm®dob, 2-
LeEolgd©O, 3- brM3MobyEO, 4- IMAZ5¢0, 5- 10M38¢olb B3MmMIol

10 | OIV068 BOHOILOWWO BMOMWO: 553300900L HoMEgbmds: 1- ©sbs33me30; 2- Lsdo, 3-
b0, 4- 830000, 5- 93009 dgB0

11 | OIV070 DOHLOWMWO BMOMEO: J0935600 dsMP30L  BMMEoBMMO F9zgHoMds
30OR0GHOL bBgs TboMgbg: 1- o6 sMobl; 2- ymbHol FadGowo Foomgwos; 3-
foomgwo, 30039 20633MmgdsdY; 4- fomgwo, dgmeo 4o6dEMgdsdY; 5-
0090, 89mEoo 396dF™gdol 990y

12 | OIV080 DOHEILOWWO BMOOMOo: YMbHol 50mbs3zmol BmEmTs: 1- dowosh gsGomm
23obLbo0; 3- bobg3Mo ©00s; 5- b OHME0; 7- 65HowMdMOZ 4oWRIOMWO;
9- dw0g6 EbYYOHNIE0, YoIGBIMVIEXO

13 | OIV080 BOHOILOWWO BMmMEo: 4bfiol 53mbszzgmol gwmdol Bm®Mds: (1- U-gm&mdol;
2- {-30mMdol; 3- V-gm®dols)

14 | OIV81-1 DOHEILOWWO FnoMEo: YIHBOL SOBYOMBS BMMEOL ymbHol sdmbs3zzaoby:
1- 56 560U; 2- 1 56 2 B0 5MLJOMBL B0l 5dMb33900%bY

15 | OIV81-2 BOHOIVBOWO BOOOEO: gmbGol 58mbs3390000 35O©39800
9900bsBOOWMds: 1- 56 960l; 2- a3bgds gbfiol sdmbszggmols gMom
dbomaby; 3- 23bgds g9bfob 53mbso3zgmol mMogg Fbatgby

16 | OIV83-2 BOHIVBOWO BMOMEO: JBOGOOL sGBYdMBS FMmEol Byws 5dmbBs3z9moL
033d9d0: 1- 56 56Hol; 2- b8oMao a3bgds

17 | OIVg&4 DOHEILOWWO  BOOMWOo:  ABOMbINWo  dMLMLGdOL  bLobdoMg  F0Oz56M
o6 0398L 0L (3900 TBsGY): 1- 56 5GOL 96 JoE0sb 08305005 2- 0830500;
3- LodMoEM; 7- bAoMO; 9- doerosb bJoMo

18 | OIV&7 DOHEILOWWO  gmomo:  Limmdamdo  dbmbgdol  Lobdomg  Fmsgz0M
doMm390bg (439005 TboMg): 1- o6 560L 96 doenosb 0830sm0; 2- 08305000; 3-
Lo3w9oeM; 7- bdoM0; 9- dognosb bdoto

19 | OIVIs1 Y3930¢9080: 435300l Ldgbo: 1- LOMos 35630msM9dM@o dE3M0s69d0m
©5 dBH3Mb 3960989 2- LEWMWOosE  630mMYdMwo  IB3M0sBIdo
M90ME0MHIPRMWO dEIMM0; 3 - LEWWOLE b30MMdMo IF3M0s6gdOM
5 3933000; 4 - FoobMHOWO 3F3M05690000 s LOWWOLE FobzoMsMYOO
03300

20 | Jognodol gm®do™ fodho: Joawodol g3m®ds: 1- BsbbgJogro; 2- 3G EHYgwo; 3- 59mbBbgdowo

21 | Jogwodol fodho: Jowosdol 4obg30m0Mgds: 1- dwogl gobgomsmgdmwo; 2- Lsdwsem

2396300569d5™ 39630056900; 3- LliGo gobgomamgdmwo

22 | OIV601 BOHOIBOMO Gnomemwo: N1 ds®ogzol Logmdy

23 | OIV602 BOHOIBOMO Gnomemwo: N2 ds®ogzol Logmdy

24 | OIV603 DOHILOWWO goommo: N3 dsGgzol bogMdg

25 | OIV604 BOHOIVBOWO Gnmemeo: N4 ds®o3zol Logmdg

26 | OIV605 DOHEILOWWO BMOMEo: 5600 BmmeErol gbfol sdmbs3z9m0sb
53mmol Bgs 59mbs33900599

27 | OIV606 BOHEILONO  BmmmEo:  336dowo  Gmomwol  gmbHol  s9mb5339m0s6
RB0NE0oL 3905 50Mbs339059Y

28 | OIV607 BOHILOWO GomEo; 37mbg N1 s N2- 3060l go%mdowwo 30639
2968@™gd50¢09; O

29 | OIV609 DOHEILOYWO BMoMEo: 399mbg N3 s N4 do®pggdls dmeob; B

30 | OIV610 BOHIVBOWO FoMo: 37mbg N3 @ gmm@ob g«g6fols dodsg®gdols
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0305 s N5 3000l {j3gmol dbgdl dmeoly; v

31 | OIV612 BOHOIVBOWO FGromemwo: N2 380¢gd0l bog®dg

32 | OIV613 BOHOIVBOWO Foemeo: N2 3830@gdol boasby

33 | OIVeél4 BOHOILOMO Gmemo: N4 3830¢gd0l boa®dg

34 | OIV615 BOHOILOMO Foemeo: N4 380¢gdol boashy

35 | OIV066-4 BOLEHMO Gemnmeo: N5 ds6og0l Log®dg

OIV066-5 BOHILOWO Gomemeo: N3 ds®30; 3momeob gobfol s8mbszggmol bog®ady

do® 30 N4-0l3qb

36 | OIV079-1 BOHOIVBOMO GnoMEo: g96fFol 59mB339m0L  YHMOIOMNYSWIGIMZS. ©OS
/35bLbogMds/

37 | VR1™ DOHOILOWO Bmomeo: N2 ds®gob 9993560900 N1 do®o03mab

38 | VR2™ DOHOILOWWO BMomeo: N3 do®g0ob 993560900 N1 do®03mab

39 | VR3™ DOHOILOWWO BMomeo: N4 ds®gob 9935600905 N1 do®@3mab

40 | SUM1™ DOHOILOWWO GMoOMMO: 8 s B 399mbggdol xsdo

41 | SUM2* DOHOILOWWOo gmommo: SUMI s v 37ombggdol xsdo

42 | L 09beo: BogMom Loy®dy;

43 | LS 09be0o: 6ob3sOEHOL bLoa®dyg;

44 | PCH* 09LE0: Joersdol 3mbo30s, 56w Fsbdoro Joersdol Bw9dosb mgligrols
6ol 3omE0b §139605009;

45 | LCH* 09beo: Joewsdol LogMdy;

46 | BCH” 09be0: Joersdol Logoby;

47 | B mgLbo: LsghHomm Loysby;

48 | LF~ 09Lo: WMol Loa®mdy;

49 | LS/L* 09L0: MgLEoL BoligsMEGolb Log®madol 89535MYds Mgl LsgMom
Log®dglomsb

50 | BCH/B* 09Le0: Joersdol bogabol Fga306Hgds 0glgol bagHmm Lo sbalicsb

51 | B/L*™ 09L¢00: M9gliEol LogMom ogsbol 89x35Mmgds Mglieol bygMom LogMdglicsb

52 | PCH/L*™ 09Le0: Joesdol 3mboEool 9958350 gds Mglicrol LogMmm ogMdglosb

53 | LF/L* 09Le00: oMol Loa®MAol F9a35MHEPIds 1gLEoL Loghmem LoaMAglosb

54 | LCH/L* 09Lbo: Joesdol LogMdol 95356905 MLEPOL LygMmM LoaMAglosb

2. 2. 2. 393 ®-olE9ds@03mo 336935

dmwm frgddo, dmeg3MEm@o 9503960900L bgedobs3mamdsd dglsdwrgdgeo
39D 3MWEHMOWWO S 39WOHO  35DolL 9693030 3953906M00L  Tgbfiogas.
396Jdm, 9030mbOGHI0E900, 56w 5MGH030 2s639mMgdso B0 Y3MMdgdo (SSR),
H0Igdo3  5003Mmodn®OmRer  doM39M90L  FoMImoybab  0bogzowswm®o

wm3IMNLgdobomzol,  sxMgm3zg,  Fomo  30E®AobsbGHMMmo  3993300OJMIOLS o
303963500509 Mmd0L  go8m,  FoMOME  399M0Ygbgd056  29b9BH03MG  33w9390d0
00MHM3ME 5 MOYRBIEgdol Mgy (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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3909250, B396L B0ge godm3zcgeo 0dbs 159 bodmdo: V. vinifera subsp. vinifera-ls 21
JoOm0o 53mMH0y Mo 350l x0do (84 60dmTo), 10 sLLgEgm 9g3OM3wyero xodo (10
609930), 4 Lsbsdygby oLogwgm 930™M3Mwo, V. vinifera subsp. vinifera, V. riparia, V.
rupestris s> V. berlandieri-ols 90@sLobgmdM030 300M0©gdo (4 60dmdo), 3 3bmdo
HomdmImdol xo0do (12 bodwxdo), 39wrm@o gsBol -V. vinifera subsp. sylvestris, 46
0603000 (46 603do) s MO0 599M03Mwo Lobgmds, V. labrusca s V. riparia (6
608x380). 33w93s 2obbmOE0gw©s 17  J03OMLIGIWOGHIE  dOOM3N)  m3MLdo:
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, scul4vv (Scott et al., 2000).
5J0sb 8 Domasbo (VrZAG62, VrZAG79, VVMD7, VVMD25, VVMD27, VVMD28,
VVMD32, VVS2) 80939m3690> GrapeGen06 36Mmgd@olb doge dgmbBgmen 3563900
3690l (This et al., 2004). Lodmdocm OIS Ws00boEoL J3gbstgms g9bgGHozMeO
G9LELYOOL 33wg30m0 0bLEBHOGNMGOUL (IPK, Gatersleben, Germany) 9Judg®qd9b@sww®o
GdJbMbMTool WHdMESBHMM0530, 3MIMG. ©MIF. B. dWsEbIMOL bywddmzsbgmwmdoom.

993910 565¢00B0o IM0E53Ws 890009 9B939dL:

5). ©63-0l 2o0mygmRBs: 9bmIMMo ©HI-ob Jodmygmags gsbbm®Eoguws Qiagen Dneasy
Plant Mini Kit-ob 3Gm@H™m3meol 5699 @moob (Lodhi et al, 1994) dobgogzom
Lo 0354900 458BASMO 35HBOL SHHEIYIBOES B GOOLYS.

©b63-0b godmygmaol 3hmEmzmero Qiagen Dneasy Plant Mini Kit-ols dobggoom:

* 30090000, 2 3 9396MOHROL LobY sMGOL s 3bMIMSg3EOm 1-0sb 12-3¢Y;

o [obolifod 30530000 MgMIMTodugml, 65°C, bMs dOHMEDY;

e oMM 1.5 9396mmxzoL LobxsMsdo 3505309000 35Bol  QodbToG
RMNEGOL s 2 ©3060L 39OHMIEL;

e Lobx oMol 35m53L9dom 396GM0BMAsdo (Centrifuge Fast Preparation 6905R)
Q5 300530m 20 36¢b6BY, 3-x9O;

e ©63-0l sdwol JoBbom 359H5IOO0M dYRIOL: 300gdEom API dmaggMls
(Hobsbfot 35369 gdom dozMmEdgedo) 400 3¢ mEIBMBIOT POMOMYNEO
LobxsMOLM30L (400x13 LObx MDY 561 MVMOTGEHO S JOMO LIMOIMOYM)
@5 RNase 4 9¢» x 13 Lobyxs65bg. 3990930000 10 I GHowddo 3m6mEgJudy o
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3965fowgdom 1.5 9396mMHzol Lobxs®sdo sxdzbowo dsbsgroo 404 de»
M96Md00 MOHMYJo;

50 1.5 3¢ 9396@mmR0L GH0mdgdl 399M93000 3mOEgJuby s 30 ool
39685303580 350053900 MYHIMIodlgMHdo;

09dpmddo  30ygbgdoo  APII  dmg3ghl.  oommgmmo  939bmmHxzol
Lobxoologol 130 G @5 3505309dom  gobmedo 10 ool
396853wMd580. LobxsMGOL 35303L9d0m (396G M0RMYsdo (Centrifuge 580R)
999930 36MaM30L odmyqbgdoo: t=4°C, N=6, rpm/raf=1400, time=4 minutes;
ROOLOWI© 300900  LobxsMgdL, 306506  A330MmPIOdMEs DY
RM5J305. 303930 300900 DBgs BOsJ30oL 470 I mEgbmdom s
35Ub53000 LObK9MGOT0 COLGIMHO MoglobwMmoo (QIA shredder);
35053U900m LobxsMIOL 39bGHMORMAsdo (Centriguge 15917C) 2 fuooom.
00LRIO BOWEHOL 353090 LObXIMOIB s WODsGL Boergdol gocndy
3965owgdom 1.5 3w 939bmOHRoL LobxsMgddo s 350539dEoo 720 dew
APIII d1x390L. 39960930000 3039300 s 35Ubs30m MIN®  Lobyx s6gddo
(DNeasy Mini Splin Column);

59 BobBY 99Ol Zomo3LIdOM (39bGHMOgBYAsdo (Biofuge Heraeus), 1 fyomom, 10
06HMbom;

RBoWEHMIOL 0gMo BobxsMO0IB 35053U9dom IbMIMO 939bMMTBOL
LobxsM90d0, 309g3bs3OmM AW 39539MH00 S 35393900 395EHMOTRMAST0
(Biofuge Heraeus) 1 {fmomom. gl 36390605 mOX 96 39060H©09dM©s;
39693bg0l 3900md 35395309390 Om 96 »bg, ls[ONGY
9 M3569Md5d0;

ROWEHMIOL  35mo3Lgdom 1.5 g 9396MOROL Lobxsegddo  Lsdmemm
Bbmdmgdom s mOXGO 35053900 AE dmagml 50 I Momgbmdoo.
306390 Bsbdol  d90mbggzsdo  35395GHM0xnMRd©om 1 ool
39605303580, bmwm dgmeg Rslbdol d90mbgzg3zsdo 3BHM3900m Mmmsbols
A99396M53 M5B9 5 §9m0m s 093 35396GHMO0RMYJOOM;

LOOME MM, BOEEHMIOIOLYD Moz30LRs LObKSMYGOU, Q5dMYMBOEro HI-0m
350531900 d5:3035030.
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8). 3m0dgMsbBol xs33mM0o MY5dgos (PCR): godmymazowo ©bd-ob goM33gwero
00539963900l 3m6396GGs300L, 96wy 5830xz0E30MYOOL  JoBbom  Fobbmeogws
30dgmsHol xs33Mm0 Mgodios (PCR). 89303900l godmMoibzol dobbom, ymggwo
60830l 533w0n0E0Mds  dmbEs  d0bodMd  MmOxgH. Bs639Mm9d0  dmobodbs 3
REMOMLEIOGHMEo  Lomgdsgoo  (FAM, HEX, TAMRA). PCR gobbmédisogeos
593w0x035G™M3do (PCR machine: AB Applied Biosystems, GeneAmp R, PCR System 9700)
5 9990092 939390L dM0(35300:

o b5 G30s (Denaturation) - 94C/30 {jodo;

e 259mf3s (Annealing) — 50-56C/1 {moo; 993903 nOs  39bolabmzmgdms
36509960L dobg3z0m;

e 9gormbysigos (Extention) - 70 C/2 oo 40 303¢00;

o Lodmeomm g@sdo (Final Step) - 72 C/10 oo

PCR-ol 10 d¢» blbsto 899090 999500396 mdom dBs0gdms:

H20=4,65ul x 100 = 465 pl

MgClI2=0,6pul x100 = 60 ul

10xB=1 pl x100 = 100 pl

Qsol=2 ul x100 = 200 ul

dNTPS=0,5 pl x100 =50 pl

50pmR=0,1 pl x100 = 10 pl

50pmF=0,1 pl x100 = 10 pl

Taq=0,05 ul x100 =5 pl

Total 900 pl: 100 =9 pl

DNA=1 pul

). 30¢0dgMsbol Hgsdzoom domgdmmo PCR 36Gm©vyd@gdol 9ergd@omgmmgbo:
PCR 360993900l 909dGHOmammqBo 2sbbmMiogwos “MegaBACE model 1000” ©bd
19339690 (Amersham Biosciences). 9950930l doBbom, yzgwrs Jgdmbgggzsdo hgz9b
3o0mg09ygbgo>  GENRES-081-obs (2001) o GrapeGen06-ob (OIV, 2007) 8096
09000535H90o 18 @sbogwgm-930m3Mwo  x0do,  OHMmymeE  LBEGHBIOEHMEOo
6033900 3MBLEHBEHMO sergms BMIgoom. obogrs 3bMds© ¥08gdBg dmagzshMm©s
LOg3MBAgOL LMool  Jgm@bgmdol  Lobgerdfomm  33emg30m0  0bLEGOGHEGHOL
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390G 339650900 d0MIMSZ5eTBIMHM3b9BOLS O 5I3ESE0JO0L 2obYyMa30EdHT,
(8mb39gen0g, LogMmsbagmO).

2.2.3. 3mbs3980s LGHsGHOLEGHO3ZMMO Sbogrobo
2 2. 3. 1. Bea5gaememg ooy s 023950 sgem 8eabsggdors sbs¢mnobo

3bo DM YarmedEHol, Bmomol, 36 33wol s Hodfioll ImOHBMEMA0MOHO ©s
AnORMIYHOONWOo 350539 HMGd0  ©FMTs3s ghm- s BMO35M(33505b0
LEAHOGHOLEHOIOL FgOMPYdom. 21 FMOBMEMPOME, 56w bsHolbmdMog 60dsbls dogboFs
309d0 GrapeGen06-ob ©glgMO3GHMO®s Loob (OIV, 2007) dobgzom. 89dwgy, o0
6036930l 53853905 FMbs BEBSGHOLEGH0ZMNMO BB 35@JeMOOMWO (33WHEIOOL
Lobom. bmem, Moz d9gbgds 31 FmOHBMIGEHOO, 6v) HomEgbmdMog dsB3969dwgdL,
9530 565¢0D0 QoBbMM 309, OHMYMEOE Y3930 (33Xo©IO0L.

X3IB9o0L  dogbom,  mommgMmo  ImORMIGEGHOOMWo  356539EHMOLMZ0L,
39b0lsBE3gMs  B0bodsemo s doduodo®o  FsB396gdgdo,  SHOMIYEH03IMWO
LSFMPWM 5 BEBHBIOEBHMWO Q9BEY, JON(33WoE0sbo LESGHOLEH030L ANOVA-I
Lodmoegdom. o0  60dbgdoLbmzol, osaMgmgg, @obolsbEgms obogzomowmo -
95639690 9gd0, MOHmameE  Lofilygobo  dgom@o  mommgmwo  MfyzgBHo  3sb39690ol
P3ool 2obLsBO3MOLM30L X FMBPNSTMOOL ORYIMOYIEE0MYd580. brnwm, G55 Tggbgds
39393060 35639690 gdL, o0 MO XYMBMS QORIMIOE0MJOS0 Q560LIBMZs X2
LESGHOLEHO30L A5TMYgbgdom.

dmboggdms 5BGguG300L dobbom, My MHMIgwo bodsbo dmy3:390s XyIBIOOL
153909L8M ORIMIBEFOMGOOL LBTSEGdSL, B39b Asb35bMEM309W g0 Bod@EHmermero, 564y
3606303 3m33mbgbGHms sbsewobo (PCA), G@dwwol 89939mdom bpgdms obgmo
BodBHmMgdol  (PCs) dmdogds, MHmIwwgdos, Mg 090dwgds  53mdfrMogs  blboos
3359l FmMob sOLYIME 39380MHGOL. bmeMm, MOMMG 0 BoJ@MMO FoMdmowqbos
0lgmO (335 J00L 3MA3¢gdlgdL, MHMIGOOE dWOIe 3MMHYOMGOS JHNTBYb.
bbgo@olbgs 30sl0x0353090Dg IBRMABYdIMW XMR3gOL dogbom s XFMBIOL TGO
0xRIM9b306M90s d9i39L90E 0dbs OLIM0T0bIBEH IO sbserobols (DFA) Lsdwsegdom,
6MMdgwo3 939993690Mm©S ©ITMY30009090 (331G bobmdM0Z 301330653098l o
MBOHM639YmBOS XA MBRJOOL  Lym3gmgbm  ORGMHIBE0MGESL. 3G 3s300L

36



305830310 ©9309H96@ 9300 bgdms 396Mmbo3zmMo ©ob3M0dobsbdmwo sbsewobom
(CVA).

2.2.3.2. dmmg3e9cmegtr-bolihgdsdozo90 dmbsggdadols sbsernobo

B39b godm30m35¢g0 Bbgoalbgs 3969@03M0 3565393 M0 dgbfogerowo 17 SSR
30360mbs3HJ0GOLm30L.  g9bm@GHodl,  MMIgElsg  gembsoGo  sargwgdo  3dmbs
00mMGM @™39530, 39630b0Wws30m, HMAMOE 3IMDoIMGHNO gbm@Hodl. bmem,
MO0 obsbgze390Wo Sergwom - 39BgOMBoYMEHOL. IM3Eowo 0dbs, SMgMN3Y,
SIS s 39bmGH03900L  LobToMy. Asdmmzwowo 0dbs dgdgao  dmbsizgdgdo:
dmboermbgwo  393gHmbBogmEGemds (expected heterozygosity - He), x35d@om6o
39¢9OmboymGHMmds  (observed heterozygosity - Ho), 0©9b@GvOH™MdolL sqds0mds
(probability of identity - PI; Paetkau et al., 1995) ©@5 69ermgs60 segaegdols dgg3sLgd0l
bobdo6y (estimation of null allele frequency - no; Brookfield, 1996) U3g30oww&oO
303309BHgOero  3Omamsdols  "IDENTITY 1.0 (http://www.bocu.ac.at/zag/forsch/

MANUAL.rtf) a59mygqbgdom. 95399@Gw960 sergangdols Moigbgo (effective number of alleles -
ne) d9xobs InMsbEgls (Morgante et al., 1994) dog® 8900mm535D90ME0 FMEIMEOl
dobggom: ne = Y (pA7, Losg pi 9M0L  obLbgs390M0  99bmBEH03gdol Lobdomy
dm3999wo m3MLbobmzol. oxgMgbaoMgdol dsws (discrimination power - D), sb6vy
5ad5mMd5 0doby, HMI 2 F9dmnbzg300 5MBgMo 60ddols oblbgeggds dgbodegdgeros
SSR 956396930l 35B39693c9d00 (Tessier et al., 1999), as0mm3zwow 0dbs gmOIMwom:
D=1-C, Lo@sg C 56MH0L ©sdmbzq30ol 5¢dsm™ds, 9699 5edsmmds odoby, Mmd 2
d90mbggzom  s®BgMo bodwdo ImEgdmwo wm3mLoLm3ol 0IbEGmos (C=YpA).
30086 BoHIol 860d3zbgemdol 0bgm®dsos (polymorphism information content -
PIC) 899565 3m&M3meoo: 1- Yp2 ->>2pp?, bLosg p:i 9ol LobdoMg 7 5¢gwols s p)-
Lobdo®g (#+1) sengerols (Botstein et al., 1980).

I3 H0 350056LSL 965¢P0BOl Lodswgdom (AMOVA), LEs@GobE03Memo
36maM5dol "Arlequin”-ob godmyggbgdom (Schneider et al., 2000), as5bserobgdmer odbs
dgLfogrowro x3Bgool  3369GH03NM0 LEHOIIOY®S. Fx 3M9BOEOIPHO, OMRMOS
3NWLGHIOYWO ©d 9O 35BoL XJBIOL 8ol 3969H03HO ©OoBIOIBE0sEEOL
LOBMAo,  @odmmzwow  0dbs  EOLEBEOME  TosBHMoEsdg 1023 Fgdmbgzgzomo
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3900565331 gd0m, MHMIGEoE #odmoyggbgds 3mEMgEsE0ol 3m9303096(3Jd0L brermgsbo
39b5fogd0l g9bgmHocmgdoLIm3Z0U.

365¢r0Boll 9990 dogdmen Imbsgdms Fo@mogs  (gbMowo 155, 150)
30b390:GH0M90M 0dbs mMbodbs ds@Gmogs (0, 1), MG™Iglsg LERMIZWI© WIJO™
4m39w039 M3 5ol sOBYIMBS - 56 sOBYIMdS oMM bodmdolmgol,
gzgws  dgbfogero  m3mldo. 53 doGHMoEol  godmygbgdom, Tgdgy,  dgogdbo
©96MOMAM535 5(0MTYGH03ME0  BsFMSEMb eGP o SBswoBol oldgMLvye
D9y30mms xamxzol (UPGMA) dgom@ob 359mygbgdom, Dice-ob 3mgx03096¢0m (Dice,
1945) NTSYS-ob 30383099396 3GmyMsdsdo (Rohlf, 2000).
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3. 8900939%0

3. 1. ggemeo 350l - Vitis vinifera L. subsp. sylvestris (C. C. Gmel.) Hegi,
JoH0r0o 3319530900l IMMmRMEMY0IMHO FMO350RIMM3DgdS

39060 35H0L IgLHogwrowo 9 3m3MEsEoolm3zol, ImMRMEMA0mHo Bodbgdol
090569050  298Mogw0bs  LogMomm  oboliosmgdgdol  s®lgdmds  (gbMowo 3). b
©9L3M03EGHMOMo 60dbgdos (bMOEEo 2): sHsERIBOS YermdEHOL BOEOL 3mbmlol
3oblbowo gm®ds (OIV001=5) s 3f35¢qdol  §9y39dowo  asbsforgds gwm®EHby
(OIV016=1). gb b0dbgdo FoMdMmoagbgb doMomo@ dobolinsmgdgdl, OHMIC0MS3
bgdms V. vinifera-ls qo®Bggs Vitis-ols 335600 bgs Lobgmdgdoligsb. 390dme, V. riparia-
L56, MMIGELoE SHoLOsMYOL obMHo BEMEOL 3mbmlo (OIV001=1) s V. labrusca-
Uob, OMIgEoE FodmomBg3zs 3)3ogdol MHg39@o Pobwoggdoom (OIV016=2). 39wmeo
35D0L 3m3ws30990L yzges dglfogerow 0bo300d0, Aoy (335¢9dso 60dbgdo
50dmBbs 496MMbIMEo dmlivligdol LobdoMy 396HO yam®Ebg (OIV004=3, 5, 7, 9),
BOHOLOWWO Mool 553300900l Mom©gbmds (OIV068=2, 3, 4, 5), 3mmeol 803560
dsm30L $B6MM3056mM0 F9n9M0EMds BoMTBOEHOL Bgws dbsMgbg (OIV070=1, 2, 3, 4, 5),
Mool gmbfol sdmbs3zzgmol gm®mds (OIV079=1, 2, 3, 5) s BHILOYo gmomeol
gm6Hol 59mbs339m0l gmdol gmds (OIV080=1, 2, 3). BMslmvwwo Mmool g3m®Is
(OIV067) b53e0gds0  35606MHgdL,  doMomso©  ab3zgds  Lemeolbgdmdo  gm®Iolb
BOOWYd0, 00300005 bymzmmbs. Mo dggbgds,  BmmEoL  J3gs  FbocmyBy
396OObIMwo  dLbgdol  LobdotMgl  dsG390L  dmGob, 363090000  JgdMLog
(OIV084=1), 0830500 (OIV084=3) 6 ULodmoerme dmdmbzoe (OIV084=5) x3momergdbl.
bowam, 9;mogsc dsM39dbg LHmMIymdo dmlmbgdol LobdotMg dserosdh 0dzosmo
(OIV087=1), odgosmo (OIV087=3), ULsdsoem (OIV087=5), s6 bdotos (OIV087=7).
330)5305Ms MIM3egLmdsdo FoM(33¢gd0 0gm 8530 139M0L, odMmbs3wolios dbmem
90 30319309, 3. 33H330M0L 3BoIb (MJ08, sbMoro 1), HMIgeros 39dmomBgMmOs
MO0 0903563300560 06030000l  sOLYIMdOM. yzs30eol Ldgbo (OIV151=1, 5,
gb®oo  3)  yz9gws  3m3Mws30sdo  oym  3sIOMI0MO o Bb30Mmbor Mo
909MOMB0MO, Gomsg bgdms 39bg 39WmH0  35HBoL  qoMBg3s  3MEEGHWOHMEO
X00900L956. Jom MIMSZEGLMBOL, BrMYMOE FgLo, sboliosmMgdL MOLJglosbo yzs30agdols
3OLgdmds (OIV151=3, sbMoero 2).
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00MMJM)0 3M3YWH300LM30L gobolsbEg®s ImMRMIgEMmOMwo Jmbszgdgdol
LMo , LBEGHBPIOEHMEo Fg3mds, dobodoer®o s dsduodsymo dsB3969dwqd0
(EBO0wo 4). BEAIGHOLEGH03MOO Foblbgzs3gds F om0 Lsdmswrm 35B39698gdL JmMob
998565  F-3003gmhomdom, 9omd(j3360030560 sbsewobols (ANOVA)  Lodmsrgdoo.
090003900 oBhg39gbs  (sbGowo 11), M3 g3zgws  IMORMIGEHOOMWO  356(599EHOO
960036903650 296LH353009ds X239l Mol (F**).

ROOEOL 635600 dom39d0L Loa®™dg, N1 (OIV601, F=13.87"*) s N2 (OIV602,
F=13.78") @53m0oMbhg3s domocro 09583969000  s¢sbbol (AIOl: OIV601=85.5%2.05,
OIV602=72.9+1.67; AI02: OIV601=85*1.7, OIV602=69.5+1.28) s 9333¢olL (KKO05:
OIV601=91.1+2.52, OIV602=76.2+2.04; M]J07:0IV601=81.6%+2.63, OIV602=67.1+1.65; SKO08:
OIV601=81.5+2.96, OIV602=68.3+2.16; TB09: OIV601=89.5+2.84; OIV602=77.2+2.13)
90bsmgms  99Bob  3Mm3Mo309dd0o;  LYFMowm  BsB39690wgd0s  5FoMOLFYwOl
303ms300do (BS04: OIV601=78.6+2.24; OIV602=66.3+1.77); 83069 bLoa®mdg sHoL0s0gOL
036M0bd> (AI0O3: OIV601=77.2+1.83; OIV602=57.7+1.47) o> bMsdolb (KKO6:
OIV601=67.2+1.17; OIV602=61.3+2.05) 80bs6rgms s9HBol  3m3mams3090L.  sgMgmgo,
sbdgBol  (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), dmOxmdolb  (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), 35L30l
(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+x1.74) @5 o»dogrobolb  dgdmastgbol  (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)
303530900 4580MB3056 Mool do®mgzqdol, N3 (OIV603, F=7.08"*), N4 (OIV604,
F=5.91"*) s N5 (OIV066-4, F=15.46"*), s B (OIV609, F=16.89"*) o y (OIV610,
F=30.34"*) 390bgqdol dodbodsgrm@mo d5B39690eqdom. N2 s N4 3d0gdols bogMdg
(OIV612, F=19.06"™*; OIV615=21.76"") - Logsbg (OIV613, F=16.58""; OIV616=16.59"")
3ogdLodocm™MOos Q9MEdboL (KK05: OIV612=13+0.7, OIV613=11.2+0.42, OIV614=9.5+0.39,
OIV615=8.6%0.35) 3m3Mo30s5d0;  Lodmoms  sbdg@ob  (AIO1:  OIV612=8+2.61,
OIV613=8.4+0.54, OIV614=6.4+0.4, OIV615=6.4+0.27), W3O gbolL (AIO2:
OIV612=7.620.4, OIV613=7.3+0.4, OIV614=6.8+0.4, OIV615=6.9+0.41), 53560l (BS04:
OIV612=7.7+0.34, OIV613=8.6+0.49, OIV614=7.8+0.39, OIV615=7.3+0.36), 0mGxmdol
(MS07: OIV612=8.8+0.73, OIV613=8+0.35, OIV614=6.7+0.35, OIV615=6.9£0.26) @5 35L30L
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(SK09:  OIV612-8.3+0.64, 0OIV613=8.7+0.5, OIV614=5.6+0.42, OIV615=6.5+0.42)
3399 53090d0; d0b0doe Moo Logo®gxmlb (AI03: OIV612=5.5+0.48, OIV613=6.610.34,
OIV614=4.3+0.26, OIV615=4.740.19) 5 dmwbobol (KKO06: OIV612=6.8+0.64,
OIV613=6.3+0.49, OIV614=4.7+0.3, OIV615=5.1£0.36) 3m3Ms(309000. MdOWOLOL
999mg06m960L (TB09) 3m3mesosdo N2 3000l bog®mdg s Logsbg (OIV612=11.2+0.67 -
OIV613=12+0.66) 05JL0BscMH0S F5MIVBOL 0b03z0Egdol  ALYs3Los. bmerm, N4
3oool  (OIV614=7.3+0.41 - OIV615=7.3+0.56) gl 9609369 ™dgd0  LHTNSM
3963969093l 5093l (FbOowo 4).

3600b303Mwo  3003mbgb3gdol  sbsewobol (PCA) Tggao 21 g9Bmdogo
3565993050 g58m3wobs 16, HMIgdoa Igbodsdols@ 9Hm0sbgds 3 Bog@mMdo s
blbol 3960539 HMdOL  76.85%-b  (gbMowo 5). 306390  3md3mbybEo dwoged
3900l 093500 doM3900L  3Mmbggdmsb (OIV609, OIV610), 53 3mobggdol
X506 (SUM1, SUM2), gmomeol gmbHol 59mbs3z0000L “9mmog@mysegs®@zoliosb
(OIV079-1) s 9ol 26.41%-b. dgmeg 3m33mbgb@Tdo, 25960569d0mw0s 89090
35659930M900: 1) 83500 dom39d0l LogMdg: N3 (OIV603), N4 (OIV604) s N5
(OIV066-4); 2) 8sbdoewo gmomeol  gmbiol sdmbs3zgmosb  Bmmwol  J3gos
50mbs339medqg (OIV606); s, 3) N2 (VR1), N3 (VR2) cos N4 (VR3) dom3gd0l bogdol
398560905 N1 do6r030056. 0llobo blbosb 3500509 ™doL 25.48%-15. bogom, Mog d99bgds
dgLody 3m33mbgbEL (24.95%), BsLTo Qo9MM0sbgdmwos N1 (OIV6E01) s N2 (OIV602)
3053500 ds63900L Log®mdg s N2 3000l Log®mdg - Loasbg (OIV612 - OIV613).

36006303 3m33mbgbE ™S 5b5¢r0Bol (PCA) 99mgas© dg@Bgmeo gmomeol 16
AmORMIGGHOONWOo  3560599BHM0, 099amddo  sdmygbgdme  odbs g9wmmo  35Bol
3035309008 OLORAMBIIWS. MOLM30LSE, B396 A9dm3094gbgo 3 4sblbls39do
3000035309 1) 3m3mws309d0L; 2) dobsdgms s79Bgdol s 3) ggmyMOz30mEo
930mbgdoL dobgzom.  3Mm3Mo3Eogdol  dobgzom  JoGmzgwo 4 3Gobgodwmwo
3™33mbgbGHo bLBoL 3500589 OMdOL  88.9%, Molsg 9ILEGHMMIOL  30¢Jl-30¢Ju-
5305l 36033b69cmdol Lobm mby (A Wilks™™™) s 3s6mbozmdo 3mEgwsizools
3093303096@ g0l domaoeo 85839690 gdo 53 BMbdiE0gdoLsm3zol (gbGMowo 6). 3oMH3gwo
0L 3MH0d0bs6E MO 73mbd0s 30MHI0MOL OlGm 350539EMIOMB, MMYMOOEFS
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gbMogo 5. 306390 bsdo 360bEo3Mwo 30m33mbybEoL (PC) 36083690mdgd0 LodsGmzgermdo
39303900 3900 35Bolb - Vitis  vinifera subsp. sylvestris-ol, 3m3w)530900L
DOHEILOMO BMOOOL 16 InORMIGEHO0wo bodbolimgol. (N=230).

N | ©gb3®o3d@meo PC1 PC2 PC3
1 OIVé601 -0.060 -0.057 0.919*
2 0OIV602 -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 | OIVé13 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
9600369amds 3.96 3.82 3.74
3560560 (%) 26.41 25.48 24.95
X900960 (%) 26.41 51.90 76.85

*300L3o3000 dmbodbmro 9sh3969dmgdo 3603369 m3bs  3MMgwoE®gdl dglisdsdol 3MobiEodman
3M330b9gbEHM6

3bOoo 6. gmmEol 16 INORMIGGHOOMWOo 356M5dgBHMOL  ©oLIM0T0bsbEHMwo Bmbdsool
9bseobols (DFA) ggagdo (*p<0.05; ** p<0.01; ** p<0.001; N=230).

©ol3H0dobsbEmmo xbdzool 39605BLOL | xsFHO 3obmbozmmo A Wilks’
5369305 (DF) 3609369mdos % % 30695300
3065399900 3m3vms30gdoL dobgozom
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
dmbogdgdo dobamgms s9Hgdol dobgzom

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*

9mb5399990 39MmaM983019o Mgaombgdols Jobggzom

0.52 54.2 54.2 0.585 0.457**
2 0.44 45.8 100.0 0.553 0.695**

OIV609, OIV612, OIV613; 9gmeg x3w9bdg0s -OIV066-4, OIV610, SUM2 o 9dgbsdyg -
OIV079-1. bomgom, Goi d99bgds 5088900l 3eslorozo®gdol 99wgaqdL, dglfsgwrowo
230 609998056 174 LMY sOOL 2obsfogd o, Mg 999Lsds3gds 75.7% (b0 7).
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3000 7. LJoMmM39MmTo Q93MEIWIIMEO 39O 35Dob - Vitis vinifera subsp. sylvestris-ob,

3315309000

3ol0gG039(300

ROl

16

ImOx™IgEHO0MEo

356539& 0l

0L 3MH0d0bsbEHMo FMbdzool sbserobols (DFA) bogmdzqgu®yg. (N=230). N (%) - 3m6gd@mmso
3slog0E30MdYmo 60dmIgdol MHomgbmdol 3hmi3gbdo.

9065398900 30353090l dobggzom
30309- N (%) AIO1 AIO2 | AIO3 | BSO4 | KKO5 | KKO6 | MJO7 | SKO8 | TB09
@30S
AIO1 80 16 0 2 0 1 1 0 0 0
AT102 65 0 13 2 0 0 1 4 0
AIO3 83.3 1 0 25 1 0 1 0 2 0
BS04 86.7 0 1 1 26 0 0 2 0 0
KKO05 86.7 0 0 0 1 26 0 0 2 1
KK06 55.0 0 0 7 0 0 11 0 2 0
MJjo7 62.5 0 4 2 2 1 0 25 5 1
SKO08 75.0 0 2 2 0 0 0 0 15 0
TB09 85.0 0 0 0 1 0 1 0 17
LsgOom
©oM©Y-
Bmds 75.7
8mb53999080 30bsGYMS 57Bgdol Gobggom
9d0bs®ols 3Fo60l-
smbo N (%) Pgseo 5en5bBsbo | omMo 93)33°00 | bGsdo
sFs®olfigsemo 86.7 26 2 0 0 2
3gndBsbo 66.6 6 33 2 2 7
om®0o 95.0 0 19 1 0
933300 75.5 8 13 1 83 5
b6odo 60.0 1 0 1 12
LogOorm
©5mgbmds 75.2
9mbs3g9900 390MM393019e0 MHga0mbgdols dobggzom
239MaM5BOWEO ©3b3Ego LsdbMgo 300mbsgEgod
M9a0mbo N (%) Lodo@mmggenem Lodo@omgganem Lado®mggerm
LY
LodoMmggerm 86.7 26 2 2
LodboHgomn
Lodotroggem 82.5 3 33 4
500mbsgamgom
Lagdo®mnggem 70.6 22 25 113
LagPom
6om9bmdd 74.8

*3Mm3530900L 30530 obowgm 3bGow 3-Jo.

650313930 gobsfogdols osa®sdsdo (L. 7) ocmsdbol (KK05) s omdoeoliols

399056960L (TB09) 30399530900 Bgs do6rx396s 399nbgdo 96056 oxami3gdwbo.

borm, sbdg@ob (AI01) 3m3wmwsEos, J3gs dodEbgbs  3Mmbgdos dmmogligdmero.

39MOdBOL s MB0OoLOL  FJIMQIMIBOL 3330900  398M0MBI3056 439wy

aMdgwo N1, N2 s N3 (OIV601, OIV602, OIV603) dsmrzgdom, 300gdoom (OIV612 -

OIV613) s B gmoboo (OIVE09). sbdgEHol 3m3es3os mog30l dbGmog 4sdmomBggzs
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do0©3900L, N4 s N5 (OIV609, OIV610), dobodscrm@o Log@dom, B (OIV609) s y
(OIV610) 3mbggdom s y39wsHg gosemg goblbboo gmmgdom (OIV079-1). Gos
d99b90s, oamogbol (AI02), Logs@gxml (AI03), sFocol (BS04), dmemboliols (KKO06),
dmOY Mol (M]J07) o 35b30L (SK09) 3m3mo30gdL, olobo 8Foem 3¢sli@gdl Jobosb
@5 39mMg 303306963 0L Jobg300 HBgdmm 56056 3mbEgbEHMmoMmgdmwo.

NdIBOL
GIESAHMNL0

DF2 (26.2%)

-4 -2 "] 2 4 6
DF1 (41.9%)

*3Mm390530900L 300580 obowgm bGo 3-do.

by, 7. Logdo®mggermdo 493M3EIwgdwo 39eo 35bob  Vitis vinifera subsp. sylvestris-ols
60393900  ©OoL3IM0T0bBEH Mo  FmbJgool  sbseoBol (DFA) @oogsds  3m39e0s309d0b
dobgzom (N=230).

0939, 30603900  3mA3mbgbBol dobggzom Tgodmgds dsmo  dgEbozwgds
396350393905 0300l s dMEbolol 3m3Mws30gdo MBOM Jobgbs FbsGIYL 506
©WM350D9g0bo; dOHx ™oL, ogm©gboll s 35L30L 3MMs30gd0 - Fox3603 o
5350l 33M)o30s  396GGOMOH  3MmBOEosL  035390L.  FgLodsdolo  03MOL o
dmboliols 339530900 459m0MmBY3056 N1 oo N2 (OIV601, OIV602) dotrz900L s N2
30oob (OIV612 - OIV613) 80608serm&mo Looggdom, bmwm 5F5M0L 3m3mws30s
000030l yz9ws 35601599GHOTo Fmoegr® 35639690090l 50f9g3L (bMowo 4).

90b5m9ms 3MmBHgdol Jobg3z0m, OLIMO0T06IBEHO GMbd00L sbseroBo (DFA)

39009L 99009390l 539bL. 39Mdm©, 3060390 4 36MH0b3odwo 3mA3MbgbEo bLbol
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3560058900l 100%-b, MLz 9sLEGHYMGOL 30eJl-sddsl 3603369 mdoL Lsbom
©mbg  (AWilks™) s  396mbozmMo  3mGgwsEool  3m9530309563H00L  dowowo
95639690 gd0  (gbGowo  6). 306MH39wo  EOoL3M0T0bBEGH Mo  BbJ305,  dwogH
3MO906M90L 0bYm 356539 EHMJIMD, HmamMoiss OIV609, OIV610, OIV066-4, OIV079-1,
SUM2; dgmbyg - OIV614 s d9gbsdg -OIVE01, OIV602, OIV604, OIV6E06, OIV612, OIV613,
VR3. 3050803060700L 0sbsbds, dglfogerowo 230 60dxdosb 173 LHmMgo s6Gob
3obsfogdmwo, o3 dggLodsdgds 75.2%-b. 9. 03GM0OL  ©s  dE. 5F9MOLHYwol
3M37)o30900L  95% s  86.7%, Tglodsdolo, ULHMMgE 9GOl ©oxdvRgOIro.
0600300900l 75.5%, 66.6% @5 60% 89gLs0509ds 9. IBIZO0L, 5wsBsbol s BESTob
30353090L, Tgbododobs (gbGowo 7). 30639¢0  ©ob3ModobsbEmwo Bwbjsos
(DF1) 5350393908 0360l @5 9333008 3m3meo3090L s olobo  ©IbEMMAMT>BY
330030609 3mMlgdbg 900D, bmeom, bEMsAol, SesBbol s  9F9MOLFywol
303530900 85d0s dmgdigero (. 8). dgmeg obzModobsbdmwmo gwmbdisos (DF2),
39dmygmal 9M03565)moLAE bMHdol, 5ersBbol s 5FoMmOLHYWwOL 303MEs3090L, MBS
2565306HMdGOL ogz56M0 ds®39d0L Loa®mdggdo - N1, N2 (OIV601, OIV602).
39M3M3x30ME M90mbxdbY IxdbgdMEo JslogolsE0ol LobEgds, 30M39Wo
2 ©obL3MH0d0bsbEH Mo FMbdi00L Jobgz00 Wdswgl Bodbl s©figgl s 100%-b
MEGHMEEI0s (Moo 6). 3003900 BMbJzos 3mEmgwomgols OIVE03, OIV614-msb o
39m69 BMbJEos, 439w @sbsMRI6 3560539@M™B. 300803300l Tg9agdds 5B39bs,
6md 230 d9LHogwrowo 6039d0sb 172 60dMdo 3MEOJGHMIWI MOl IR YIBIOIIO
(74.8%; gbMowo 7). ©sbsgmrgom s LsdbMgm LodsGmzgwml 0bogzoqdol 86.7% o
82.5% L{imGmg 560L 3eslLoBOE0MIOIO S, IBMWME, 50IMLIZgm BodsMmz9wmls

060003000900l 70.6% 0mbgs (39¢039 X39500, Lyss 22 BodMdo 3wsbOoBOEFOMPYdS
51530 - 25 - LMY, LodsBrmgzgemdo (LmE. 9).
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A SESMGEDILTHMT0

0O SE2A8HASE0

& (M0

O b&aaa)
33550
NAHIBOL

GG ESMDE0

DF2 (20.1%)

DF1 (55.5%)

bm.8. LodoOmM39wmdo o339 gdo 390 35Bolb  Vitis vinifera subsp. sylvestris-ols
6098900 ©oL3M0d0bs6EHMWo BMbI300L  bsEobol (DFA) 0sgMsds deobstgms sHgdol

dobgz0m (N=230).

DFZ [45.8%)

-3 -2 - o 1 F 3 4
DF1 (54.2%)

b.9. Lodo®m3zgermTo go3M 39w gdwIo 3gew®o 0ol Vitis vinifera subsp. sylvestris-ob
60398900l ©ol3M00bs6EMEo BMbdE00l b5e0Bol (DFA) 056535 gma®sg0wo

M930mb9d0l dobggom (N=230).
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3.2. 350l 3MWwEHNOWMEo  x0dgdoL  ©s  39mo  Lobgmdgdol
AmORMEMa0MH0 3M935¢RIMM3bgds s MMN0gMmN 533000

OmymeE  bgdmnm  530bodbgm, B3zgbo 3330l gB-9MHm  3HOMOmOGHYEL
Do0m596L IMOBMEMA0MOHO s FMOBMIGEHM0MEo Sbsewobo. 53 doBbom bgz9b
39635bmGmE09wgm  35H0L 3 GO ¥0Tgd0L s 39 OO LobgMdIBdOL YarmeMEHo,
RO, HI3OMEOYYJ30M0 MOYBMYdOL, JoME3w0oL s HodHol dmOBMWMYyoMEO ©s
dnORMIgB®owo  6odbgool  dgufogems  GrapeGen06-ol dog®  99dm935H9dwo
L59MIMMHOLM EILIO03EHMMGdOL (GrapeGen06, 2007) 258mygbgdoo s dmgzsbobgom
dom0 990099000  Sbseobo  Godumbgdl Mol  s®LYOMEO YOO GOHISZ3TOMOL
300mbog3mgbs@.  3MWEAHWOWWo  x0dgd0l  ©d  39wGo  35HBol  0bo3z0gdol
AORMEMY0IM-5339myMoi0meo  dmbs3gdgdo  Homdmygboos  @sbsto  1-do
3HM0900L S BMAEHMBMOIMGdOL Lobom (sbsmo 1: sbMowo 1, bme. 1-37).

393939301600 m6Oobmgdol F9s69d0mTs IMORMEWMY0MHTd> 5b5¢r0Bds 5B39bs
obgmo  60dbgool  s®LYdIMdS  (bMogro  8),  M®MIgdoE  LEFMOEIgdIL  0dEg3s
39b30bogegmon V. vinifera-ly 3me@GmOHMwo ©s 39)OH0o 600MIgd0 XAMROL oo
90030 (579MM»Y30L) BobgmdgdoLYsb (V. labrusca, V. riparia) ©s 3 «)3bmdo {o®dmTmodol
X0d0bgsb, HMIgdLs3 B396 30MMdOMI© MEbmdo 30dGMogoo (UH) gnfmogm. gu
60369gd0s: OIVO01 - 5boenasb®@s ywmd@GHol Bemol 3mbmlol gm®éds (L. 4) ©o
OIV016 - 3(35¢900l 2565(0gds yarm®m@bg. BOHEOL 3mbylol 3m®ds V. vinifera-8o, V.
labrusca-8o0 @5 9O®» 3bmdo Fo®dmImdol xoddo (CVI2ZDGND - 'oowbowwydo'’;
3b®owo 1) 4oblboeros (OIV001=5; sbGogwo 8); V. riparia-8o - @sbOwwos (OIV001=1;
3500 8). bogwem Gog 999bgds sbs®bgb mM mEbmd 30dMol (CV16KCHI - '353030',
CVI9KLSH - '3mmdo’; 3bMogoo 1), dsm goshbosm bobgzdo ©os bMHol 3mbmlio
(OIV001=3; gbGowo 8). 3{35egd0lb gsbsfowgds yomm®d @by Hyzgdowos V. vinifera-s, V.
riparia-bs, '353030bs' s '3memdol’ dgdmbggzsdo (OIV016=1). boewm, V. labrusca-8o s
'©00bemddo’ 030 hyzgdos (OIV016=2). gzgms dqufogwoe 60dmddo, doosh
339029050 6036900 503MBbEs: 1) Zmomol 653309008 Mom©9gbmds (OIV068=2, 3, 4, 5),
2) 3ol 0935600 dsMO30L sbMME056MMO F9i39M0eMmds BoMBOEHOL Bgs Fbstgbg
(OIV070=1, 2, 3, 4, 5), 3) 3m»0ob gv)dolb sdmbs3zqgomol gmmds (OIV079=1, 2, 3, 4,5,7,9),



4) ROl BoORoEOL J3gs Fbosmgl bOMLIMEo dMLLgdol Lobdotg Fmogz5M
o390l dmmol (OIV084=1, 3, 5,7, 9) s, 5) bm®dymdo xoaMgdol Lobdotmg dmsz3s6
do6m390%bg (OIV087=1, 3, 5, 7, 9). 59 353500050, b396L dogH dglfogwroe V. vinifera-ly
3MWGHMOM © 39O xando bodsbo OIV084 dogrosh 3560m06MmgdL (3bGowo 8).
39035 9godengds 0ymb dogr0sb 033050, 0830500, LBsdMsm, b3oMo, 6 dseosh
bdoto; 05906, GmEqbsg V. labrusca-8o Q56OHOHLIMO  dMLmlgdo  doerosh bdoMos
(EbGowo 8) s V. rparia-8o - doerosh 08305m0. bmwm, o3 9ggbgds 3bmdo
Hom3MIMdOL 3006MH0EIBL, FgdLgs 93 Ggdmbgzg3z5d0, b dog0sh 0dg300m05, 96 dog0sb
bdoMo. ROl FmOIoLy S B33 MdoL dobggom, V. vinifera-l xy~zdo
36309000 LEEOLYIME b bmMMbs Bl (OIV067=2, 3) 9, 536M9m39, 3, 5, 7 ©d
7-%9 99¢) 653300056 Bmmwgdl (OIV068=2, 3, 4, 5). bmwm, 5896032900 Lsbgmdgdo s
»36Mmd0 Ho®mdMIMdOL 30000©gd0 Ho®dm®gbowos Lmeobgdmemo gm®mdol (OIV067=2)
5 30M0055© 1536533000560 BmMEgdom (OIV068=2; sbMHowo 8).

gb®owo 8. dglfsgerowo 603990l BOHLOMWO BmmEol 19 InOBMwmaoM®o 6odbol
9B 0B0 505350599 BHOM0 GHgbBHOL - x2-0b odmmzom:  LobdoMmggdo (HOEbMIMOZS® ©s
30m396GHMe©) ©d X2 GHobBob 360dzbgwrmdgdo  (*p<0.05; ** p<0.01; *** p<0.001). CV-
3MGHMOMwo ¥3M30; W - 3900960 xymi0; VL - V. labrusca; VR-V. riparia; UH - «36mdo

300600900. EILIOO3GHMMYOOL Qo356MEJdd0 obowgm bMoen 2-do.

N | ©gb3®o3- | 3m- | CV (N=200) | W (N=280) | VL (N=20) | VR(N=20) | UH(N=30) | x¥df
AMOo QO

1 | OIV001 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 | O1IV003 1 120 (60%) 160 (57.1%) | 20 (100%) | 20 (100%) 30 (100%) 1651.78/>
3 70 (35%) 120 (42.9%) | 0 0 0
5 10 (5%) 0 0 0 0

3 | OIV004 1 0 0 0 20 (100%) 0 77.954
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 | O1V007 1 50 (25%) 120 (42.9%) | 20 (100%) | O 10 (33.3%) | 154.55>*
2 90 (45%) 110 (39.3%) | 0 0 20 (66.7%)
3 60 (30%) 50 (17.9%) |0 20 (100%) |0

5 | OIV008 1 70 (35%) 240 (85.7%) | 20 (100%) | 20 (100%) 30 (100%) 1095.46/>
2 90 (45%) 40 (14.3%) |0 0 0
3 40 (20%) 0 0 0 0

6 | OIV016 1 200 (100%) | 280 (100%) | O 20 (100%) 20 (66.7%) | 927.36/**
2 0 0 20 (100%) |0 10 (33.3%)

7 | OIVO51s |1 40 (20%) 170 (60.7%) | 0 0 20 (66.7%) | 701.82/>
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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 |ovosa |1 |o 70 (25.0%) |0 20 (100%) | 20 (66.7%) | 412.81/
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 |ovoe7 |2 | 171 (85.5%) | 234 (83.6%) | 20 (100%) | 20 (100%) | 30 (100%) | 159.28/*
3 [ 29(145%) |46 (16.4%) |0 0 0

10 | OIV068 |2 | 94 (47%) 131 (46.8%) | 20 (100%) | 20 (100%) | 21 (70%) 604.4953
3 |50 (25%) 124 (44.3%) | 0 0 9 (30%)
4 | 49(245%) |24(86%) |0 0 0
5 | 7(35%) 1 (0.4%) 0 0 0

11| 0Iv0o70 |1 |[37(185%) |51(182%) |20(100%) |0 11 (36.7%) | 156.45/*
2 |16 (8%) 117 (41.8%) | 0 18 (90%) 12 (40%)
3 [79(395%) |61(21.8%) |0 2 (10%) 5 (16.7%)
4 | 67(335%) |26(9.3%) |0 0 1 (3.3%)
5 | 1(05%) 25(89%) |0 0 1 (3.3%)

12| 0vo79 |1 | 20(10%) 74 (26.4%) | 12 (60%) 20 (100%) | 8 (26.7%) | 15550.74/*
2 | 16 (8%) 7 (2.5%) 0 0 0
3 | 126(63%) | 192 (68.6%) | 8 (40%) 0 21 (70%)
4 [201%) 0 0 0 0
5 | 22(11%) 7 (4.5%) 0 0 1 (3.3%)
7 |11665%) |0 0 0 0
9 |3(1.5%) 0 0 0 0

13| OIvoso |1 [37(185%) | 128(45.7%) |0 14 (70%) 11 (36.7%) | 98.512*
2 | 90 (45%) 59 (21.1%) | 18 (90%) 6 (30%) 14 (46.7%)
3 | 73(365%) |93(33.2%) | 2 (10%) 0 5 (16.7%)

14 | OIVO81_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 | OIV081_2 |1 | 76 (28%) 4 (1.4%) 0 0 0 518.502
2 [ 124(62%) | 4 (1.4%) 0 0 0
3 |o 272 (97.1%) | 20 (100%) |0 30 (100%)

16 | OTV083_2 | 1 | 165 (82.5%) | 260 (92.9%) | 0 0 0 7751/
2 | 35(175%) |20(7.1%) | 20(100%) | 20 (100%) | 30 (100%)

17 | orvos4 |1 | 60 (30%) 129 (46.1%) | 0 20 (100%) | 20 (66.7%) | 2224.38/+*
3 | 30(15%) 91 (325%) |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 | OIV087 |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 |o 20(7.1%) |0 0 0
9 | 20(10%) 0 0 0 0

19|0vist |1 |o 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

*3b®oo 8-80 dmyg3s600 ©gLIM03GHMMYIOL Fo6BsMEHJOgd0 oborgm L. 5-Bg s bMow 2-Jo.
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§039900 893505609 MO0 IMOBMEMA0OH0 60dbom, OHMYMOOESS  Jogrsdols

R}MOIS 5 3963000009008 Lodwoghg (LwE. 6). obobo dwogh 35MHOMIOL  Y3zges

d9LHogwoe b60dmddo, dgodergds ogmb RsBbgjoro, dMEHYgwo 56 s3mBbgjoeo s

de096, L5FMSEME 56 LYLEHOE Q9630MMGOMEO (bW 9).

gbdowo 9. Ggbfsgwowo  60dNdgdol  Fodfol  ImOHBMMY0M©HO
X2-0L  250mm300:

365356539G M0

AbBHoL -

60dbgd0l

3bserobo
Lobdo®mggdo  (MoEbmdMHO350  ©
30m396GHMe©) © X2 GHobGob 360dzbgwmdgdo (*p<0.05; ** p<0.01; *** p<0.001). CV-
3MGHMOMo ¥3M30; W - 3909960 xymi30; VL - V. labrusca; VR-V. riparia; UH - v36mdo
300600©900. *Joesdol gm®s: 1- Bsbbgjowo, 2- dHGEHYgwo, 3- 59mBbgdoro; Jsewsdol
39630056905: 1- de0gM0, 2- LTS M, 3- LMUEIE JobgzoMsMYOMWO.

N | ©gbz®od- | 3meo | CV (N=271) | W (N=120) | VL (N=30) VR (N=30) | UH (N=90) | x¥df
&Moo
1 | Jogwsdols | 1 121 (44.6%) | 52 (43.3%) | 10 (34.5%) | 0 (0%) 31 (34.4%) | 296.87**
gm@ds*
2 120 (44.3%) | 36 (30%) 20 (65.5%) | 30 (100%) | 25 (27.8%)
3 30 (11.1%) | 32 (26.7%) | 0 (0%) 0 (0%) 34 (37.8%)
2 | Jomsdols | 1 50 (18.5%) | 14 (11.7%) | 0 (0%) 0 (40%) 19 (21.1%) | 20.42*
256300%-
6" 2 99 (36.5%) | 59 (49.2%) | 11 (34.5%) | 18 (60%) 42 (46.7%)
3 122 (45.0%) | 47 (39.2%) | 19 (65.5%) | 12 (40%) 29 (32.2%)

3 gdol s Fodhol ImmOxzmIgEMmomwo dmbs399900 999amddo ©s8v)ds3s

9Om- 5 M35 (3315060  LGHIGHOLEH0300. POoMMGMEo  dJmbs3gdol  Lyd s,

UGH9bIOEHMEo Tg30ms, d0b0ToMO s FodbodogrmEmo dsbz9b90gdo dm39d99)os
99om9 s IggemdgBg 3bOowdo. LEGHSGOLEGHOIMMO oblbgsgzgds F)8FsM0E Lodwowm

356396900093l d®ol G935 F-30039gM0mdom germafj33¢030960 sbscrobol (ANOVA)

Lodmogdom.  9900990ds

shg9bs,

03 g3gws

ImORMIgGHOowo  356589EHM0

360093690 m3bs 49B6Lb35390s X MBgOL FmEol (F**) (gbMowo 10; gbMogro 11).

3gb®oo 10. gemwobl 21 3mn6OxzmdgE@morwo 6odbol (16 4sb5Bmdol s 5 0bgdlol) sbsewrobo

(ANOVA):

Lodmoem 358396909 0ElEobsdEHwMwo dg3mds, gMRbowgddo, dobodserdo -

dodbodorMo  Fsbgz9bgdgdo, s F  3Mo@gmhomdol 860dgbgarmdgdo  (*p<0.05; **p<0.01;
***p<0.001). CV- 3990@MOmwo x3930; W - 390099600 x3mx30; VL - V. labrusca; VR-V. riparia
UH - 936md0 3086:00900.
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N | oglz®odpmeo | CV (N=200) | W (N=280) | VL (N=20) | VR(N=20) |UH(N=30) |F

1 | o1véo1 117.8x1.33 | 81.0:0.81 1353+1.95 | 125.2:3.12 | 120.5:1.76 | 218.98**
(74-165) (51-1238) | (120-144) | (87-136.9) | (101-140.5)

2 | o1ve02 96.3:1.11 | 67.9+0.68 104.3:1.99 | 100+2.11 98.3+1.36 173.36"*
(57.8-153) | (37-102) (91-118.3) | (74.5-110.9) | (79-107.5)

3 | oIveo3 70+0.84 48.4+0.49 743+1.25 | 73:0.67 72.7+2.39 167.77*
(36.3-106) | (30-73.5) (64.5-82.7) | (64.5-76) (53.3-107.5)

4 | OIV604 48.3:0.73 | 29.7+0.42 423:0.63 | 47.5+1.39 36.5+1.00 159.12**
(26-79) (11.5-53) (37.8-46.5) | (40-61) (21-46)

5 | OIV066-4 25.3:056 | 13.8+0.31 15.2:0.37 | 22.6+0.82 15.2+0.53 106.10*
(8-44.5) (0-25.3) (12-17.6) | (17.5-31.3) | (10-21)

6 | OIV605 65.4:123 | 48.5:0.68 87.1:1.85 | 86+1.58 70.8+2.54 99.81*
(26-101) (18.8-815) | (72-99) (69.5-94.5) | (41-96)

7 | oIveo6 56.7:0.88 | 40.4+0.43 70+1.14 65.4:0.67 55.3+1.35 142,61
(27-92.5) (24-62) (60-78.3) | (60-70.8) (41-73)

8 | o1ve607 48.1:039 | 40.3:0.41 46.8:1.04 | 31.4:0.86 44.9+1.05 65.81*
(35-65) (25-59.8) (40-55) (22-36.8) (33-56)

9 | OIV609 425:051 | 40+0.5 38.2:0.87 | 37.3+2.27 44.2+0.82 6.08"
(20-60) (12-67) (29-443) | (29-44.3) (38-56)

10 | OIV610 67.4:0.83 | 63.1:0.98 56.3:1.81 | 60.2:2.51 69.7+1.50 10.46™*
(41-95) (40-108) (41-67) (52-93.3) (55-93)

11 | OIV612 9.5:0.25 8.2+0.21 12.5:057 | 13.6:0.81 13.3:1.28 26.04*
(0.1-21) (2-22) (9-16.3) (6.5-20.7) (4-32.5)

12 | oIv613 113021 | 8.4:0.17 142041 | 13.120.72 14.10.79 53.23**
(1-20) (3-17.5) (11.7-18.3) | (6-20) (8-28)

13 | OIvV614 8.8+0.18 6.5+0.14 79:026 | 9.7+0.39 8.9:0.48 33.28*
(3-17.5) (2-16) (5.5-10.4) | (6.5-12.5) (5-13.5)

14 | O1V615 10.2:0.15 | 6.8:0.13 9.7+0.31 10+0.35 10.8+0.31 86.12**
(5-16) (2-14) (75-12.4) | (7.5-13.7) (7-15)

15 | OIV066-5 8.4:0.27 7.3:0.16 12:0.48 10.1:0.31 8.6:0.37 15.73*
(0-21.5) (2.5-18) (9.5-17) (7.5-13) (5.7-12)

16 | OIV079-1 -12.3+1.07 | -19.9+0.68 | -34.4+2.55 | -45.7+1.64 | -19.8+2.42 | 42.95"
(-68-20) | (-50.5-125) | (-50--17) | (-57--34) | (-47-35)

17 | VR1 0.82+0.01 | 0.84+0.01 0.77:0.01 | 0.80:0.01 0.80:0.01 7.11
(0.62-1.02) | (0.60-1.11) | (0.68-0.84) | (0.68-0.88) | (0.72-0.89)

18 | VR2 0.60:0.00 | 0.60+0.01 055:0.01 | 0.60+0.01 0.58+0.02 2.54*
(0.44-0.8) | (0.39-1) (05-057) | (0.53-0.74) | (0.5-0.8)

19 | VR3 0.41:0.00 | 0.37+0.01 0.31:0.00 | 0.40+0.02 0.32:0.01 16.49"*
(0.26-0.58) | (0.17-0.64) | (0.27-0.35) | (0.33-0.61) | (0.2-0.43)

20 | SUM1 90.5:0.62 | 80.3+0.66 85+1.32 68.7+2.31 89+1.66 43.85**
(68-1105) | (45-1155) | (77-95.6) | (56-96.6) (71-112)

21 | SUM2 157.9+1.26 | 140.4+1.46 | 141.3:2.74 | 130.9+4.61 | 158.7+2.89 | 24.78"*
(111-198) | (61.3-223.5) | (122-160.2) | (118-189.9) | (130-195.5)

*3bOogn 10-do dmyzs60¢0 ©gb3MHodEMmgdoL 4obdsMEHqd9d0 obowgom by, 5-Bg s gbMowr 2-8o.
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gbMoo 11. 9gLFs3wowo 60393gdol FodHol 13 InmxmdgE®mowewo 6odbol (7 3s6sbmIol s 6
0b@gdubol)  sbsewoBo  (ANOVA):  bsdomoerm  35B396909w0tlGobod@vmwo 99300,
a@Pbogddo  dobodsgrm@mo - Todbodoewydo  dsBg9bgdegdom, s F 300o@gmowdol

36093690 mdgd0 (*p<0.05; ** p<0.01; *** p<0.001). CV- 3M0GHWOMwo x¥380; W - 3900160
X31%R0; VL - V. labrusca; VR- V. riparia; UH - ¢)36md0 300600900.

N | ©gbz@o3- | CV(N=271) | W (N=120) | VL (N=30) | VR (N=30) | UH (N=90) F
&m0

1 L 6.15+0.04 4.52+0.04 7.47+0.07 | 4.63+0.04 6.4620.1 226.43**
(4.7-7.9) (3.2-5.4) (6.8-8.5) (4-5) (4.7-8.1)

2 LS 1.29+0.23 0.81+0.03 1.56=0.1 0.69+0.03 1.45+0.06 60.88"**
(0.6-2.9) (0.2-1.8) (0.7-2.8) (0.4-1) (0.6-2.8)

3 PCH 2.90+0.04 2.35+0.05 3.67+0.05 | 2.2+0.04 3.47+0.07 77.99**
(1.2-4.4) (1.4-3.8) (3-4.1) (1.8-2.6) (2-4.9)

4 LCH 1.63+0.02 1.13+0.03 1.81+0.05 | 1.23+0.45 1.24+0.03 85.50**
(0.9-2.5) (0.5-1.9) (1.3-2.6) (0.8-1.7) (0.6-2.3)

5 BCH 1.13+0.01 0.84+0.02 1.5+0.03 0.760.03 1.18+0.03 66.17"
(0.6-2.3) (0.3-1.7) (1.2-1.8) (0.4-1.1) (0.6-2.3)

6 B 3.84+0.02 3.29+0.04 4.84:0.07 | 2.99+0.06 4.26+0.07 125.40**
(3-5.2) (2.3-4.3) (4.2-5.8) (2.4-35) (2.9-5.8)

7 LF 3.05+0.03 2.33+0.03 4.13£0.10 | 2.19+0.04 3.39+0.07 121.41*
(1.8-4.5) (1.6-3.4) (2.3-5) (1.9-2.5) (2.1-4.8)

8 B/L 0.63+0.00 0.73+0.00 0.65+0.01 | 0.65+0.13 0.66+0.1 37.10**
(0.46-0.86) | (0.56-1) (0.54-0.79) | (0.53-0.80) | (0.50-0.83)

9 LS/L 0.21+0.00 0.18+0.00 0.21+0.01 | 0.15+0.00 0.22+0.00 13.16"*
(0.1-1) (0.05-0.35) | (0.09-0.36) | (0.09-0.20) | (0.10-0.35)

10 | PCH/L 0.47+0.00 0.52+0.00 0.49+0.00 | 0.48+0.00 0.54+0.00 23.06**
(0.22-0.65) | (0.34-0.92) | (0.41-0.56) | (0.38-0.56) | (0.42-0.78)

11 | LCH/L 0.27+0.00 0.25+0.00 0.24+0.00 | 0.27+0.00 0.19+0.00 41.41*
(0.14-0.41) | (0.12-0.38) | (0.18-0.34) | (0.16-0.36) | (0.13-0.30)

12 | BCH/B 0.30+0.00 0.25+0.00 0.31+0.00 | 0.26+0.01 0.28+0.00 11.50**
(0.17-0.58) | (0.10-0.45) | (0.24-0.40) | (0.13-0.46) | (0.10-0.58)

13 | LF/L 0.50+0.00 0.52+0.00 0.55+0.01 | 0.47+0.00 0.52+0.00 7.29"
(0.31-0.85) | (0.35-0.86) | (0.31-0.67) | (0.40-0.60) | (0.41-0.68)

*©9L3M03GHMMYOOL A96ds6EHJOIO0 obomgom bime. 6-Bg s b 2-Jo.

gmowolb N1 (0IV601, F=218.98"), N2 (OIV602, F=173.36"*), N3 (OIV603,
F=167.77"") 0053560 ds03900 (LwYH. 5; 3bGOWoO 2) y39esbg dMdgwos V. labrusca -do
s V. riparia-9o (gbGogro 10). gb 35659939d0 y439wsbg dmzwrgs V. vinifera-ly 39¢0m®
O 3MNWEAHMON XaMido. MEbmdo (oMmdmdmdol 3006MH0gddo olbobo FewgM®
953969893l 50f9396. 3mobg a (OIV607, F=65.81""") yzgwsbg oos V. vinifera-ls
30EGMOM xXyMx5do, V. labrusca-8o s w)3bmdo Fo6H3mImdol 30d60qddo; yz9wsby
355605 V. riparia-8o s 8woegmcos V. vinifera-l 39c06 Jaqlobgmdsdo. 3mmbggdo
B (OIV609, F=6.08"") o y (OIV610, F=10.46"") doduodoc@os wi3bmdo (o®dmdmdols

30060H09ddo s V. vinifera-l m®0o3q x3x8do. 35306, MmqLss V. labrusca-ls s V.

56



riparia-0o0 90b03s¢omos. bmwm, 6og dggbgds, olgo dmORMIgEmoM Bodbgdl,
MOMamO03s  3sbdogo  gmowol  gmbHiol  $8mbs339m0Ib  BmmEol  J39s
50mbs339m98cg (OIV605, F=99.81*** ), N2 3000l Log®mdg (OIV612, F=26.04") - Logsbg
(OIV613, F=53.23""), 5momgM<930L 53960039 Lobgmdgddo s wEbmdo Fo6dmImdol
30060@gddo, obobo ToduodoMos. beeom, V. wviniferaly ™Mogzg Jagbobgmdsdo
9d0b60dse®0s (sbMogoo 10).

0030900l dmOHRMIgEHOmomo bodbgdols dobggzoom V. labrusca sdmoBg3s
dogduodocmMo 3603369 mdgd0m  g3zgewrs 356009 BHE™MTo; V. vinifera-l 3w GHMGMEO
X3MINBO 5 3bmdo  [oMmIMIMdOL 3030000  FMoegEMos, 53 339690 gdol
dobgzom; bmgoe, V. vinifera-l 39e0m6 439Lobgmdsl o V. riparia-b sH5LosMYIL d3069
Bmdol fodfgdo (gbMHowo 11).

965350330005060  BLEGHOGHOLEOIOL  FJNMPOM,  MO3I30M3gws©,  B39b
39635bmEmE09wgm  BodBHmOMwo, b 3M0bEodMe 3mA3MbgbEms sbsgrobo (PCA),
6Mmdol doBsbo ogm obgmo  3mI3WYJuIOo  BodBHMOYOOL  dmdogds, MHMIYdOE3
50mA[65350 sblB0sD FMMEOl 356M599EBHEMYOL MOl sOLGdME 353806093L. SBsewrobols
0909250, 21 2oBmIoo 35605393HM0L 450m3wobs 19, MMIwgdoz dglsdsdobs
9600056935 3 GodBHm®do s blBoL 35(1050gmG™MdOL 71.4% (3bMowo 12). 3039w
539dBHMOT0 4590005693905 0lgmo 356539BHMgd0 (LE. 5), GMAMOOESS 1) F;oz356M0
doM 3900l Log®mdg: N1 (OIV601), N2 (OIV602), N3 (OIV603), N4 (OIV604), N5 (OIV066-
4), 2) 9s6d0o FmmEol gmbfol s9mbs3390000b6 BmmEol Bgws (OIVE05) s J39s
50mbs339m98g (OIV606), 3) N2 (OIV612 - OIV613) oo N4 (OIV614 - OIV615) 300¢gd0l
LogaM3dg-Losbg. obobo bLb0sD 35605dgEMMMdOL 38.7%-U.

dgmeg 3m33mbgb@o dwogh 3mEMmgEoMgdl 093500 doM39d0L  3mbggdmMsb
(OIV609, OIV610; bLy®. 5), 58 3mmbggdol xsdmsb (SUMI1, SUM2), gmool g«bHol
50mb5339000L MOMOYONYRMZoLMSE (OIV079-1). 0g0 19.7%-0b GHeenos. boem, Mo
d99bgds AgLsdg 3m33MBIBEHL (12.9%), Aslido Q99005693 0s F9BIM©Ydgd0, 39MHdMm©
N2 (VR1), N3 (VR2) s N4 (VR3) dom3900L 856396900l 99x356q0q0s N1 dsrezol
LoaMIGLMB (FbOOEo 12).

360b303Mwo  3m33mbgb3gool sbsgroBol Fggys IgMHBgMEo Fmoeol 19
dmORMIgGHOoMwo 356599360, 890ymddo,  s9mygbgdme  o0dbs  dqlfogwrowo
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609993900l ©ox3MRBJOOLMZ0L 5 JoMoMIE XaBs©: 1) CV - 3mwEMOHMEo X330,
OIgeoa Fo0dmagbowos 35Dol 21 s3¢mdmmbm@mo Jomwyo xodoo (N=210); 2) W

— 390MM0 X3RN0, Boog 399MH0sbgdm0s 39wwGmo 35Bol (Vitis vinifera subsp.
sylvestris) 9 33990305 LodoMmM3germlb bbgs s bbgs Mgaombosb (N=280); 3) VL - V.
labrusca-lb m®o 0bogzoo (N=20); 4); VR - V. riparia-b m®o obogowo (N=20); s, 5)
UH - 93bmdo §o6rdmdmdol x089d0lb 3 060300, H™mIwgdlsg B3gh doMmdomso
»3bmd0 30000900 (N=30) 39fim©gom.

gb®owo 12. 306390 Lsdo 360bEodwwo 3m33mbybEol (PC) 3603369cmdgdo dglfsgaroo
650839008 BOHILOWWO BnmErol 19 dmOEMIgEOmomwo bodbobmgzgol (N=560).

N | ©gbz®hod@mto PC1 PC2 PC3
1 OIVé601 0.908* 0.092 -0.269
2 0OIV602 0.921* 0.089 -0.011
3 0OIV603 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
9609369¢mds 7.4 3.8 25
356056L5 (%) 38.7 19.7 12.9
X539960 (%) 38.7 58.4 71.4

*350Mb3s3000  dmbodbmmo  8sB3969dwado 8608369 mgbs  3MEgwomgdl  Fglodsdol  3GM0bEodmen
3003m696309b.

50 30Bbom godm3094gbgm oLIM0T0bIBEH Mo BbJ300l sbserobo (DFA). DFA-
ol 990939005 5B396s, MHMA 306M39w0 Lsdo OLIM0T0BBEGHMWO FMbzos SLsbogl
356005090 OHMIOL 96.6%, MLOE 5LEIOIOL 30edl-esddEsL 860369 MmdoL Lobom
©mbg  (AWilks™) o  35bmbozmMmo  3mGgwsgool  3m953030963900L  dowawo

95639690930 53 §Mb30980LsM30L (EbMowo 13). 3063900 ©oLZM0d0bIbEHWwO
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53Mbd30s 09 3:mMHYoMHgOL 0bgm 3565F9BHMYOMB, Mmamemogss OIV601, OIV602,
OIV603, OIV604, OIV605, OIV6E06, OIV613 s VRI; dgmMg 896J300 300609000690l
©9L3M03EGHMMGOMB, OIV079-1 s OIV066-4. dgbsdg - SUM1, VR2 05 VR3-bosb. bmewm,
M3 999bgds 60ddqdol 3esllogoEoMgdol d9gagdl, od dgufsgzerowo 560 bodmdowsb
474 LY sOOL QobsHowgdo, Go 99Ls0539ds 84.4%-1 (bMogro 14).

3b®0o 13. gmmEob 21 Im6RMIGEGHM0MEo 3565d9EHM0L (N=560) ol3z0d0bsbEmwo
2bJ300L sbs¢eoBbol (DFA) dggaqdo (*p<0.05; ™ p<0.01; ** p<0.001).

©ol3M0dobsbEmmo avbdizool 35M0oBLOL | xsBM@o 3obmbozmeo A Wilks’
avbdgos (DF) 36093bg¢nmds % % 3309

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***

3bowo 14. 37EHMOHY@o 3s%Bob 21 JsOHMWo sBMO0RIEMwo x0dol (CV), bads®mggewmb
Lbgoobbgs M9a0mb0sb 390G 350l Vitis vinifera subsp. sylvestris-ol 9 3m3mwszool (W), 2
5096030 bobgmdol (VL-V. labrusca, VR- V. riparia) @5 3 ©36mdo 3006H0owo xodol (UH)
3ob0x035305 BMMOoL 19 ImORMIGEHMOMEo 356M599EGHMOL OoLZM0T0bsbEMwo gMbdizool
3b65¢obol (DFA) bygmdzgebg (N=560).

X3MIBO 30MH9JBHMES© Ccv W VL VR UH
3wsogogomgdmeo | (N=210) | (N=280) | (N=20) | (N=20) (N=30)
6033900l
©5m96mds (%)

CV @ mehveo 80 170 19 3 5 13

X&0B0)

W (3000960 X380) 87.1 14 244 0 5 17

VL (V. labruscal.) 90 0 0 18 0

VR (V. ripariaMichx.) 100 0 0 0 20 0

UH (m36mdo 30d6H0o@gdo) 73.3 3 0 4 1 22

L59MNM HoMmEIbMdS 84.4

6033900l A565H0E g0l osa®Mmsdsdo (bw®. 10), V. vinifera-l 379 EGHIOICO S
3900MM0 X3MNBO  9OMTBINL  BofomdMOg 39©eRIM396 s 30M3geo 3600l
dobg30m Y ©0gmdol dombgbs dbotgl 56056 gobsfowgdmwbo; dgmeg 3ma3mbgb@ol
90bgEg0m, FNWAHYUONWO X3IB0 X ©IOoL YBOM J39©s, bowwm 39O X3BO
MROm Bgos Lbogmgdos dmdsgmeo. V. viniferall 6039 X¥MIBO  ©bsMBgbO
X3MIBJO0LYD  4oblbgeggds  (gbMowo 10) gmomeol N1 (OIV601: CV=117+1.33;
W=81.0+£0.81), N2 (OIV602: CV=96.3%+1.11; W=67.9£0.68) o> N3 (OIV603: CV=70.0+8.84;
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W=48.4+0.46) do30L d0b0dser®o Loa®mdggdom. saMgmgy, B (OIV609: CV=42.5+0.51;
W=40.0£0.50) s y (OIV610: CV=67.4+0.83; W=63.1+0.98) 3mmbgqdol dogdlodscrmdo
L0O0YJd0M. bmwm, o3 Fg9bgds 2oblbgs39dgdL 53 M J3qLlobgmdgdl dmGol, V.
vinifera-ls 37w@MOM xamxdo 3mmbg a (OIVE07: CV=48.110.5;) MxzOm gs®omo,
300009 39O xamxdo (OIV607: W=40.3+0.41) 5 B3mmwgdo 3Mw@®oye x0dgddo
Bogengds  qoblbogros  (OIV079-1:  CV=-12.3%1.07), 306y 390<xGH0  35Hob
3m3o3090do (OIV079-1: W=-19.9+0.68).

CV (AT e TN AT
W (0D AT

VL (V. labrusca L.

VR (V. riparia Michx.)

UH [0 SO0
WDTII0L QRS0

DF2 (26. 7%)

DF1 (59. 9%)

L. 10. 3MNWEHMOWYWo 35BoL 21 JoOmwo s0mMH0y oo xodol (CV), LodsGomgzguml
Lbgoobbgs Mga0mbosb 390G 350l Vitis vinifera subsp. sylvestris-ol 9 3m3mwszool (W), 2
5096030 Lobgmdol (VL-V. labrusca, VR-V. riparia) ©s 3 «)3bmdo 30d3Gomeo xodol (UH)
©0oL3M0d0b6EH™MWo Bbd300L Sbse0Bol (DFA) oogy®sds (N=560).

5396003790 Lobgmdgdo (V. labrusca, V. riparia) ©)36md0 {o®dm3mdol x0dgdmsb
9OMIQO ©OsYMT5BY (LwyE. 10) Bgs FoMx 3965 3MMbgdo G056 3mb396EMOMGdMroO.
099939, Mbmdo  30d06MH0EId0 boffowmd®mog ob®Mgdosh V. wvinifera-ly 3mw@OHO
X35B0L396. Bsdogzg xamxdo, dsbdowo FmmEol ymbHiol s9mbs3z39m0sb Fmomeol
J39®s 98mbs3zgzgmoedg (OIV6E05: VI=87.1+1.85; VR=86+1.58; UH=70.8+2.54 ) o N2
3000l Log®dg (OIV612: VL=12.5+0.57; VR=13.6+0.81; UH=13.3+1.28)/b0os69 (OIV613:
VL=14.240.41; VR=13.1+0.72; UH=14.1£0.79) 50006Bg3056 domseo 8s839690wgd0m.

™mM039 9990030  Lobgmds, 9xMgm3zg, dodmodbgzs 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) s N3 (OIV603:
VL=74.3%1.25; VR=73%0.67) do®:¢03900L d5db0odoeemo LogMdggdoom. 35306, Gmogbsg gu
3565993900 3b™d 3006»0©9ddo 3509 M0s (OIV601=120.5%1.76;
0OIV602=98.3+1.36; OIV603=72.7£2.39). G535 T9ggbgds, P (OIVE09) s> y (OIV610)
39bgqdl, obobo 9390030 Lobgmdgdolyshb (OIV609: VLI=38.2+0.87, VR=37.3%+2.27;
OIV610: VL=56.3%1.81, VR=60.2+2.51) @asbbbgoggoom, mEbmd  30dM0qddo
(OIV609=44.2+4.49; OIV610=69.7£1.5) oo V. vinifera-l 37 GHMOHM x0dgddo (OIV6E09:
CV=42.5+0.51; OIV610: CV=67.4+0.83) d5Jb0ds¢6m0 Looobss (gbowo 10).

3.3. 350l 39W@GOHMEo %0300l s 39O obymdgdolL 4969EH03MM0
9653508903690 s MMHPOYMHM 330600

3969303600 3530060L oY boL Jobbom, 396 499Mm3033W0gm JMEEGHMEGMEO
300l - V. vinifera subsp. vinifera-, 21 Jo®mweo 50mOOybMwo s 10 sbisgego-

936O™3wo  xodo, 39mo gsBol V. vinifera subsp. sylvestrsisb 46 0bo3000
LogdoMmz9wmlb Lbgoslbgs M9ga0mbgd0sb, 3 »3bmdo Fo®dmTmdol x0do, 4 slsgegm-
9360m3Mwo Bsbsdygbg x0do s 2 5d9M03Mwo Lobgmds (V. labrusca, V. riparia) 17

00MO™M3M J03OMLIGI0GO wm3mldo (SSR). 33w930L 99990, 96 0bwogowdo
09630803000 0odbs 95 aobbbgzegado  a9bm@Godo.  dqLfegwroo
060003000900Lm30L  doOm™M3Meo (SSRs) segwgdol Bmdgdo ®wdg fyzowgddo (bp)
dm 3999905 3bGowdo 155 s 15d.

30EGHMOM x¥39Rdo (CV) segwgdol Mogbgo dgemyqgmdl 14-sb (VVS4) 3-09
(scu04, scul4). bLoyew 151 sEgEP0 OBOJLOMES, o LodwysEMmE Fgoy)bL 8.89 (n),

bowe 9839JHUO0 S@wIwgdol Oogbzo YGMwERs 4.78 (r). 39O X3Bdo (W)
5egangdol Mosbgo 350009l 2-sb (scul4) 13-cog (VrZAG21), Lyyen 144 seogenos,
Lodwmowm 8.47 (n) s 9B9JGHMO0 5¢ggdol MHoEbzo molb 4.42-1 (r) (bGowo 16).
™m6039 X3MYBOLM3Z0L  SEgEms LobdoMggdo 56 MOl 3MmImygbm®o. 0.3-Bg dg@o
Lobdoyg 6583969005 89990 wm3mligdobmzol (3bGowo 17): VIZAG21 (190 bp g3gwwm®
060030009030), VrZAG62 (194 bp 3906 0b030090d0), VIZAG64 (143 bp 39¢06H

060030009030), VIrZAG79 (252 bp 3990@HMOHMImo xama3ol oboogzogddo), VIZAGS3
61



(188 bp 39WGHMOME ©s 3906 06030 dd0), VVMD24 (210 bp m6039 X330
06©0300903d0), VVMD25 (238 bp sbg3g m6H039 X290 0bozowgddo), VVMD28 (233

bp 2939 3DWLAHVOV ©s 3ICNO XdBI080), VVMD32 (247 bp 39e®o xa5880),
VVMD34 (240 bp 31e0@vémee s 390096 0bo30090d0), VVS2 (131 bp 3vwm@merogem

X03d903d0), VVS4 (167 bp m6039 X350l 0600030009030), scu04 (173 s 175 bp sbggg

6039 X2930L 060003009080) ©s scu 14 (167 bp 3gw® ©s 181 bp mM039 X3MzoL

0600300903d0).

3b®oo 155. 17 3036:mLsGICo@GMO0 wm3wlbolb (SSR) sergems Bmdgdo gmdg fyzowgddo (bp).

N | 3m@o SSR gomzubo
VIZAG | VIZAG | VIZAG | VrZAG | VIZAG | VrZAG | VVMD | VVMD | VVMD
21 47 62 64 79 83 7 24 25

1 | CVIALDS 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 | CVBALVR | 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 | 239:262 | 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 | CVBCHKH | 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 | CVIOCHVT | 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 | CVI3EGRD | 188:206 | 157:165 | 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 | 204206 | 236:254
15 | CVI5KCHI | 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 | 183200 | 231:264 | 206:214 | 238:246
17 | CV17KMRT | 206:206 | 153:163 | 190:200 | 141:143 | 238:252 | 188:194 | 247:253 | 208:210 | 254:264
18 | CVI8KH]JS | 190:204 | 153:163 | 202:204 | 141:167 | 252:258 | 190:194 | 233:233 | 208:210 | 248:270
19 | CVI9KLSH | 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 | 139:149 | 246:252 | 190:194 | 237:251 | 210:214 | 236:248
21 | CV2IMLGU | 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 | 139:149 | 246:252 | 190:194 | 237:251 | 210:214 | 236:248
24 | CV24MRVR | 200:204 | 157:167 | 188:204 | 157:159 | 252:262 | 190:200 | 249:249 | 210:219 | 240:262
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 | CV270]JLS 202:206 | 157:161 | 194:208 | 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 | 198:200 | 137:141 | 244:262 | 188:190 | 239:239 | 214:219 | 238:240
32 | CV32SKHS | 188:202 | 163:163 | 186:204 | 159:198 | 240:252 | 194:200 | 249:255 | 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 | 243:257 | 214:218 | 248:248
37 | CV38UCHK | 188:214 | 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 | 235:263 | 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 | W8SARTV 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 | 247:261 | 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 | 206:218 | 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 | W14BR]M 194:220 | 161:163 | 196:200 | 143:159 | 238:238 | 186:188 | 251:253 | 210:214 | 248:254
53 | W15BR]M 188:198 | 163:167 | 188:196 | 141:143 | 240:262 | 188:190 | 249:251 | 210:214 | 240:254
54 | W17DDPL 190:194 | 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 188:192 | 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 | 188:192 | 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 | 188:192 | 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 188:192 | 157:159 | 194:196 | 161:163 | 246:254 | 188:190 | 235:247 | 210:214 | 238:238
68 | W31KHLO | 190:206 | 157:161 | 196:202 | 145:159 | 240:250 | 190:194 | 239:251 | 210:210 | 238:238
69 | W32KHLO | 190:194 | 157:170 | 194:204 | 137:143 | 238:252 | 188:194 | 239:249 | 210:212 | 238:254
70 | W33KHLO | 190:194 | 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 | 235:263 | 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 190:216 | 163:167 | 190:202 | 141:143 | 248:252 | 188:190 | 239:247 | 208:214 | 238:248
80 | W43TBLS 190:194 | 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 | 212:241 | 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-b 3=eo@meoeo (CV) ©s 3909960 (W) Xa9530L5m30L 3g0LembsgrrmMo sergergdo dmEgdveos
39990 IO0xEHOom; WEbmdo 300M0Egdolbmzgol (UH) - dvdo ©s fomgwo dGog®om; V. riparaials dw9do s

QBOHOEOo IH0REH0m
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3b6. 153. 17 30360:mLsG9gwo@Imo wm3mbol (SSR) sergaroms Bmdgdo gw9dg fyzowgddo (bp).

N | 3meo SSR gwm3muo
VVMD | VVMD |VVMD |VVMD | VVS2 VVSs4 scu04 scul4
27 28 32 34

1 | CV1ALDS 182:186 | 233:233 | 245:255 | 224:240 | 131:143 | 167:167 | 173:175 | 181:181
2 | CV2AILKS 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 | 137:145 | 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 | 216:227 | 239:271 | 240:240 | 135:141 | 167:172 | 173:175 | 167:181
8 | CVSCHKH 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 | CVIOCHVT | 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 | 263:271 | 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 | CVISKCHI | 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 | 176186 | 173:175 | 185:185
17 | CV17KMRT | 172:182 | 233:243 | 249:271 | 224:240 | 139:141 | 167:174 | 173:175 | 167:181
18 | CV18KH]JS 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 | 188:198 | 227:251 | 239:239 | 240:242 | 131:149 | 174:174 | 173:175 | 167:179
21 | CV2IMLGU | 202:212 | 227:251 | 234:236 | 242:244 | 137:143 | 176186 | 173:175 | 185:185
22 | CV22MNCN | 172:186 | 247:267 | 239:255 | 240:240 | 137:155 | 167:172 | 173:175 | 167:181
23 | CV24MSSP | 188:198 | 227:251 | 239:239 | 240:242 | 131:149 | 174:174 | 173:175 | 167:179
24 | CV25MRVR | 176:186 | 243:257 | 239:255 | 224:240 | 131:149 | 165:165 | 175:175 | 181:181
25 | CV26MJRT | 176:182 | 233:241 | 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 | CV280OJLS 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 | 126:131 167:172 | 173:175 | 167:181
31 | CV325PRV 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 | 244244 | 143:147 | 176186 | 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 | CVAOVTRG | 180:191 | 245:267 | 255:263 | 240:248 | 128:131 167:174 | 173:175 | 181:181
39 | WI1IAKHL 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 | 127:151 165:167 | 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 | 247:253 | 240:240 | 135:139 | 167:167 | 173:177 | 167:181
46 | WSARTV 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 | 227:277 | 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 | 227:271 | 247:249 | 240:248 | 135:139 | 167:174 | 173:175 | 167:181
52 | W14BR]M 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 | 247:253 | 243:249 | 240:240 | 131:139 | 167:172 | 173:175 | 167:167
55 | W18DDPL 180:186 | 247:253 | 247:257 | 240:240 | 139:143 | 172:172 | 173:175 | 181:181
56 | W19DSHT 176:190 | 247:275 | 243:243 | 224:240 | 131:151 167:167 | 173:177 | 167:181
57 | W20DSHT 176:176 | 247:275 | 247:247 | 224:240 | 137:139 | 167:167 | 173:175 | 167:181
58 | W21DSHT 176:176 | 247:253 | 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 | 233:253 | 247:261 | 240:240 | 131:139 | 167:167 | 173:175 | 167:167
61 | W24GRDB 180:182 | 263:263 | 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 | 233:263 | 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 | 233:253 | 247:247 | 224:224 | 131:135 | 165:167 | 175:175 | 167:181

68 | W31KHLO 176:180 | 227:277 | 247:271 | 240:240 | 131:131 167:174 | 173:175 | 181:181

69 | W32KHLO 176:190 | 233:233 | 247:253 | 240:240 | 131:141 167:167 | 173:177 | 167:181

70 | W33KHLO 186:190 | 233:277 | 247:253 | 224:240 | 131:141 174:174 | 173:175 | 167:181

71 | W34LGDI 186:190 | 233:253 | 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 | 245:253 | 240:240 | 131:131 167:172 | 173:175 | 181:181

77 | W40SKHV 176:186 | 253:257 | 247:247 | 218:218 | 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 | 213251 | 259:259 | 242:244 | 139:147 | 176:184 | 173:175 | 185:185

*V. vinifera-b 37eo@ oo (CV) ©s 3909960 (W) Xa9530L5030L 3g0LembsgrmMo sergergdo dmEgdvaos
d99do dO0xE0m; MEbmdo 30dMogdobsmgol (UH) - dmdo ©s fomgao 80ogEom; V. riparaials 9mdo s

bMHowo Ihon@om; V. labrusca -l 3do ©s HR0 IOHORGHOM

30EGHMOWO 5 39JIO0 XYMBO 5350536900 Lb3omdsL sergargdls dmGol, Mog
3990m0bs@gds  3gOLMbIMEOO  5EgEgdol sMLgdMdSTdo (bGowo 155,150). DmAs©I,

060003009330 oo LobdoMom FoMdmygboos sergwgdo: VVMD34-240 bp, VVS4-
167bp, scu04-175bp o scul4-181bp (gbGoero 17). dmboermobyero  39@g6m-
Dogm@HMmds (He) 3Me@mdoen xamido 3000090L 0.86-s6 (VrZAG64) 0.46-0009
(scul4d), LSIMoms 0.73. FogdBoMo 39@BHgMmboym@GHmwwmds (Ho) dgMyggmdl 1-csb
(VIZAG62, VrZAG64) 0.48-0c0g (VVS4) o Lodwseoms 0.79. dso dmMob 4 ¢om3zmlbos
(VIZAG79, VVMD7, VVMD32, VVS$4), 6mdwqgdos 563969096, 6Hm3  x35d@omco
393960mD0YMEGHMWMOS B53wgd0s dmbowmEbye 3939HmMBogmEGHMEmdsby (3bGowo
16).
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gb®owo 16. V. vinifera-ly 31w@EH=Omeo (CV) ©s 3909600 (W) x3930L BEsGoLEGH03w6m0
9mbs398900 17 d0OmmM3Me0 3030MLsGHI0GYIM0 (SSR) wm3zmlobmzol: segwgdol Mogbo (n);
dmbowmbywo
Bmewmgzsbo  s@gwgdol Gogbgzo (No); 9839dGHWMOO  5wgwgdol Mogbgzo (I); 0©IbEHWOMdOL
5¢d500Mds (PI); ©©odmbgzgzol s¢emdsmmds (C); oxgggbzo®mgdol dsens (D); 3meodm®maobdol

393960mBodMEGHMEMds

(He);

BoJHoNMO

39396OmBodMEGHMEMds

(Ho);

3993339 ™ds(PIC)
3L HIOPWO XIBO
Q’("B‘C)bo n He Ho No Pl 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
scul4 3 0.4558 0.5316 -0.0415 | 1.8092 0.5316 0.5527 0.4473 -0.0121
Lsodwoemm | 8.8824 | 0.7373 0.7901 -0.0261 | 4.7818 | 0.1874 | 0.2609 0.7407 0.6321
X590 151
30260 X3IBO

@m3nbo | 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
VrZAGS83 | 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 09111 -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
Lodwoeme | 8.4706 | 0.7387 0.7330 0.0036 4.4202 0.1820 0.2681 0.7331 0.6291
x50 144
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3bMowo 17. 36530965 LogMdggdo 63w gmEH0EMs {fy30egddo s sSEgms bobdoMggodo (F),
V. wvinifera-s 3meo@edgmo (CV) oo

17 doMHmzmer doz30mbs@gwod«é (SSR) wmzmlido

390m0 (W) x39953900bm300.

VrZAG21 F VrZAG47 F VrZAG62

cv w cv w 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

VrZAG64 F VrZAG79 F VrZAG83 F

cv w cv w 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 -

VVMD7 F VVMD24 F VVMD25

cv w cv w 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 24 - 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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VVMD F VVMD F VVMD F VVMD F
27 cv W 28 cv w 32 cv w 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
186 025 | 0222 | 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 | 27 0.188 | 0.089

263 - 0.044

267 0.047 | -

271 - 0.011

275 - 0.022

277 - 0.033
VVS2 F VVS4 F scu04 F scul4 F

cv W cv w cv W cv w

126 0.016 | - 165 0.125 | 0.128 | 173 0.391 | 0.422 | 167 0.281 0.367
127 - 0.011 | 167 0578 | 0.585 | 175 0594 | 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

653 d99b9ds 39060 X3999330L 06030090, dmbogrmbgo
393960mDoymEGHwmds (He) 356006090L 0.86-0sb (VrAZG79) 0.46-d0g (scul4) oo
L5 560U 0.74; B5JEH0MO0 393gOMBoyMGHImds (He) d9mygqmdl 0.91-sb (VVS2)
0.44-0c09 (VVMD34) s Lsdvomm 0.73-0b Gmewos. bogom, ob 3sgd@o, Gmd 39wo)6o
X3R0 dgbHogwomo m3mligdol »dmsgzeglimdol dobgwgom (VIZAG21, VrZAG79,
VrZAG83, VVMD7, VVMD24, VVMD25, VVMD28, VVMD32, VVMD34, VVS4)
399066935 3939MHMBoYMEHME0 060003000900 LsMIBMdO VIROEOEGH0M, F0INOMIIL,
Lodoomggermdo  3gwdo  35%ol (V.  vinifera subsp. sylvetris) 3cm3wys309d0l

0BME5305H9 s 06E03009d0L M3l F9d;30609d5%Dg (bMowo 16).
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0xR9M9b30M900L doems (D) y39ws®g domowos VIZAG62, VIZAG64-do (6039
wm3mbol dgdmbggzsdo  3M@GHOHymo xaMx3obomzol [CV] ogo dgsopqbl 0.87-U),
VIZAG79 (3900760 x2930L 060003000900Lm30L [W] ¢odol 0.85-1s), VVMD7 (W=0.85),
VVM27 (CV=0.86), VVMD28 (W=0.84), VVS2 (W=0.85) s 439wsbg sd5¢00s scul4
(CV=0.44, W=0.46); Ls8serm© D Gmeos 0.74-0L 399w@Emémeo ©s 0.73-0b 39am®o
X380 06003009030 (gbGowo 16), Gog Tggbodsdgds o  3ME0IMOHRW
3650996090L  (Tessier et al, 1999) ©o 80woMgdL 296mBGH03900L  9x839JGHMO

©0x9M9b3060905Bg B396L Fogc BsGHoMGdIMe  33¢g35d0. 93MOPs©, dgMbBgmwo 17
356 39600L 30330653006 359mygb9000 JlodEgdgE0s BPZIMOL Q530G 3w EWIOH¥EO
Q5 3900 X 2R30L oMo gberrgdl ImEob.

3NLHIOYWo s 39O XyIBoL  3gbgHo3nco  LHOYIHYOS 53MINZ)
39965¢00Hg0M 0465 F LGodobdogol d9d39mdoom. Fst 35539690¢0q00 3990 @v6ven ©s
39006 35BL  JmOob  LobMmMdOL  99%-0l  Mbyby  MGHMWEIds  2969E 03O0
QOBIMI630MJO0L  doer0sh  odor  mbgl  (0.03%, P*), 85306 Gmqlsg dobo
9sb39690eo V. wvinifera-lbl s 539603 Lobgmdqdl (V. labrusca V. riparia) dc6ol
50550536901 Lb35mdol BMIoge mbgls (0.12%, P***).

aAbasgLgdol  oBMO3gd0  YGHIWIMsE  dgufsgerow  0dbs  sHOMIYEH03IMO
LodMoml  3sbBHYOIO  5b5EOBOl  OL3GOLWME  Fyz0Wwms KaRoL  Fgomol
(UPGMA) 80b930m. ©9bMmy®530L 52900L5L B396 s@Bg3560 8935896900 @s0LOL
3295303096¢ 9. 99090 95 oblbzeggdmmwo ggbmEHodo 259Mm0sbs 7 doMoms
3sbGgedo, 5699 oxaR9d5d0, Abgogligdol mbol 0.26 356396909 BY IyHbMdOM
(Lwe. 11). 3asbGgho A ogmgs Lsd J39XaMBo©. o 3o9OHm0sbs  Jobomnyero
30MmM0y9bmwo  x0dgodols  MIMOZErgbmds s 39yMOL  35%Bol 8  obwogzoo
UodoMmggeml  bbgoalbgs  M9a0mbosb. o 0b@Egehgll Jdbols 3wsbidgd A-do
3OLYdME0 OXYMBJOS A3, OHMIgEog FoMdmygboos Mdzgwglio JoMmmeEo xX0dom-
‘533390000 s 4 39O 0603000000 MdOErOLOL  Jgamyscmgbosb (Lvy®. 11).
'5333960°, OH™IgLsg B39Mwgdmog sbslbosmgdl RwWbJaombiwms 9gEOHMBOMO
439300930, SHErm Booglo® 393006l 93egbl 39Mmo 35BobL sbY3g IILOMIOM
060003006 - ®mdowobo 5; Abgogligdol mbg 0.97 s 34 9Lfegroo 5EgE0EH Jom

LogPMm 50dMIBBbEIm 32. 3WsLBHIMO B doM0mO©s© ©53MIgdEHgdIEos 3900
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0600309000m. o0 JmMHoLb Mol 5 Mdzgglo JoMmwo  sdMEOOYIbMo  xodo:
’3303H0OM0’, "MBobo®sbo’, "dmbm®0’, *39F030” s LoxgMego’. B 3ansli@gho oymas 3
393X 3BO©. 306039000 mombo xodo dmbggMowos Bl J3gsbsymado, olbobo
X3IBPOId056 0lgo 39MH 0bE0300Y0MB, OMYMOOES oMPIOBO 1, JoMds6o 4
(9399 JoGomo) s ©dgmo 6 (I3bgmoe-0m0569gm0); Abs3LgdoL Mby Fglisdsdols
560b 0.48 s 0.67, beagom 34 5¢09e0sh Loghoms 12. bmwm, Mog 999bgds LogqgMogl,
090 9mbgz9Mowos B2 4390sbsymado s dbigogligdol mbg wogymgb 4-0sb (35b900)
MAHMwgds  0.48-L.  Loghom  sgrgergdol  Mogbgo  12-0o.  3eobBgdo C mGo
939X 3130L5356 F9aq0s: C1 Homdmagbowos 9.§. 'umbowmdon’, Mdmdgwoag bggbo
SBMHOM 56M5doMmM0 FoMTMIMBOBLS s GOH-9H® 36Md 308GOEL HoMmBMYgbl. 0o
SbEm Bomglor® 3530061 3wgbl 5390039 Lobgmdabmeb (V. labrusca). dbgsglgdols
©MbYg 59 MmO Fogdumbl dmMol 0.94-05 s 34 5¢9gE0sb Log®omms 30. C2 J39sbsymado
399600569305 9OMO JoOMMEo X0do - 9aIMHdNwo, MmO 390G 0bEoz0o -
50Hm306 1 (006 J00), brem 1 (6F565) s 2 LvgWgm9ztm3meo xodo - 'Muscat a
petits grains blancs B’ (Lsdg®dbgomo), Veltiner rot RG’ (o@owoys). dbasglgdol ombg
©5bO3Eg 93MM3M K0dgOLs S JohmMew [oMBMBoA9beqgdl dmGol 0.42-05 o
BogOHmM 5egEgdol ®oEbgzos 9. bmwm, Mg 99gbgds obsMBgb olsgwgm-93MMm3men
x00d90L ('Alvarenhao N’, 'Mourvedre N’, ’Cabernet Franc N’, ’Cabernet Sauvignon N,
"Traminer rot RG’, ’Chardonnay B’, ’'Romorantin B’), obobo gbhmo 56056
39590005693 wo  E  xamxado. 3wsbdg® G oymgs M  dJ3gxangee: 1) Gl -
Po@dmpgbowos  ghomo  MEbmdo  (o®dmdmdol  30dMoom  ((30F0Fo) ©s 3
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9336056900m; B) 053339600l 960bdgbosbo,  BMbJg0MMs©  IIOOMBOMO  Y3530¢0
396300000900 8933000 S L0 IFHZMH067d0m.

JoOmmEo  93@GMJmbmMo  x0dgd0l  FoMmdmTmds  S@YOEMIMOZ0 39 YIOHO

35DolYob  BmOBMIGHOOMs3  ILGHMMEYds.  ©OL3IMOT0BBGHMo  BMbdio0l
3b65¢0Boll  (DFA) ©0ogs8s%g (b®. 10) V. vinifera-ly 3meo@G@meo s 3909600

X3IBO  9OMAbIDL bofformdm0g gooxs6s396. 90990, B3960 FmOBMIgEMOMwo
9mbs39dgdol  mobobdo, V. winifera-ll 3MWGHMGWMWO ©S 39WIMHo  0bE030©YdO
5396003790  Lobgmdqdobasb (V. labrusca, V. riparia) ©s Ebmdo 30d60©qd0Ls6
3obUb303W0gd056 Bmmol N1, N2 s N3 0ms3500 dom3900Lb  dobodseryMo

LOAMJIYJIOM S B WS Y 3MMbggdol FoduBosIMHO LOWOIIOOM.
ol godBHo, O V. vinifera-l mM039 X3RO 3959M0MBg3s 393 9MMBoYMEHWO
060030900l LogMdbmodo ©qno30GH0m, Tgufagerowo @m3MLgdols »IMszEglicmdols
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dobgzom, dommomgdl 4969¢03MM0 OILMOLYdOL F9dzoMmgdol 3GMEgLdDY, 96wy
»3909303M6O  9gOMmDosHg”, 3065096, 5Bl 396MmRMbEIs OO 393930 DIGOO
3960355 50M535OEM LodsMmM39wMo, 9®5dg Il AbmGeromdo. 2sblozmm®mgdom gl
36Mm39L900 XX Bs)3mbol F95bs6gd0IL 45d0gMHS WS MBI MO BsLosMO FooM™
L™ 303560 ©H350JOGOOLS O BoMdLgMOL 4930939 gdol 999Y. HoMLmedo, 3obgmbs
5 3mbgomol  $gggodo  39wImo  35Ho  2obMLIBOZIMIO  MHOMEIbMdOm  0ym
DoM0mp9boo, 5855850 30 oo MoMmEYbmds 3603369em3bs F9830M9dI0s. QoM
©55350090900L5,  ,39693H03MM0  9OHMDBos  2ob30MHMBYOMW0s,  sMgm3g,  obgmo
3394 BHMOGO0m, OHMYMO0ESS dbIbgMmdol MHoEbmdM030 DO s, 9IRS, bowo
A9O0GMMH09d0L 53090,  YoelinEogzgdol  d09bgdwMmds, 9o BoG®mIbL3MMEHM
3D900L  20y3z56s,  goblogMmmemgdom  slsgrgm  Logomggemmdo - Bools o
O GHMM3039wo 33965609900l FsbMdM030 493039905, BYJgdoL 2obsaemgds s o. 3.
959659, 39BGLGHOMAL 49boEEolL 966 FoOGH™M 39WMmo 35Bo. 81939, 360d3bgemzbo
3903306005 LyM3mbggdol 456353 Mdsdo d9ddboro s RIFMYsE0dGdMIO JoOHNIEO
390EGHMOMo 35Dol X0dgo0l IMe35¢RgMHM369d53, M3 39dMm3gmEos Msdmgbody
Fo@oW3OHMEYYJBHOMwo  ©s  3mIgOHEoms©  dmdygdosbo  x0dgdol  (Legg®ego’,
"6Joflomgo’, 'mxswqdo’, ‘953969 s bbgs) comdobo®madoom.

IMORMWMR0)H0, INOHRMIGEO0WO ©S 396930300 5b5¢0BOL Lodwmswgdom,
B396 508m3580b9m Lo X080, MHMIEGOO3 339 JsO LobgEmgdgdL 53o6M9d9b
5 3960 9mbo3gd900L mbsbdo 300M0o (o®dMTmMmdol sdmbbgb. glgbos 9. §.
‘00bEMIdo’, Jmwmdo’ (. 9geoogsl  Lobgwmdol dsmE30eol  gmbmyMmogomwo
3009J3000506) s 393030 (LETYGYMYI ML, 39MdM 39Bsb0H).

‘00bMIol’ s©fgms dmEgdMos LEdFMms 5339WMYMR05d0 ©. GHSd0dol
9096 (1963) s 31Hgol Msbs3IOMIGdOL 4. gerosgsbs s 3. Hmfim®osl 65O mddo
(2002). ©. G500dol dmbs3g8900L  ™Msbsbds, dol Bogh  sEHgMow  ‘EMborwdl’
3bolosMGOL  BMb30M9©  FEIVOMIOMO  Y35309d0 @S FMJo  EMBXo  FGgMHOL
956 335wo0. 85906, HMmEILsE 2. 9E0sgz5Ld @S 8. FmfmEmosl s0fgMol msbsbds, ,dolo
Bogmago bm®EoLagmos, ©30bm mbsg IF3wsdm@Eg, "sqbsls’ (V. labrusca-li gHm-9MH»0
3990 E035600L Lobgeimegds) Abgogl Lolosdmzbm 4gdml 5@OMGOL, sdoGHma oL 906

5QqLaLOE" . 9dobosb“.  Bggbh  dg30Lfogwrgm  Jmargdsool 9. §.  ‘Mbowmdol’
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IMORMEWMYP05 s 50dMm35B0690m 893600 LogMmm 60dsbo oligm s9M03w LobgMdILMb,
O0amOoass V. labrusca. ©9306H39wgl gmgarobs, Odsbg 3§35wgdol Mfyzg@EHo gobsfowads
(ob. @sbsmo: gbGowo 1), Gog V. labrusca-li &ogumbmdom® bodbsw sboboergds.
536939, 9boEROBOS YMmO®EOL ©O BMMEOL JggEs dbscol Lgwo Jgholigd®o
390135, MHMIGOE 05300 MJNM0S s FMIF0gGdIOLLL 3bgoLBIMH 09Ol VGdMEOMBL
(ob.  @sbsrmo: Lmd. 30, 3; ULwed. 365, 360). obg3g, V. labrusca-bLoogol
©535bollosmgdgEos 399330L9360, 96w ,,d9ool” bLyyMbgero, Lsosbsz IMIEObsMgmdL
dobo Lobgfimgds ,Fox grape® s6v) ,,d9000l gm©Mdgbo“. 39bg@E03ceog ol sbgom
Bonglor® 353806l 539053690l 3903w V. labrusca-liomsb. dlysgbgdol mbyg 0.94 o
34-096 30 sqrgeos LygMmMm. 500 FMOOL SHOL OGO SEGo3, GMIJo bMmEME 53
M6 60dxdl 2058605 (225 bp VVMD28-s d9dmbggzsdo; bMowro 158). 358sb50sdy, h39bL
doge, Bgdmo  Imyzsboo  xgmdoEsb  odmdobsg,  o3z5L33960m, OM™J
3m)J3o0sb 50gdIro 60330l oMo BMMoRIbIw X005 - ‘©EbEEBse’
096308030090 I3IM0s s 030 Lobsdgzowqgdo V. labrusca-li gH»-9H®» JmbL
Dom0moy9bL.

300mdol’  Imzeng  s0fgMs, BmEgdmeros 9. ©s30d30¢0ol  dog  (1965); ol
1539M9IWML  SOMOOYI6o  Fomguygm®ddbosbo Lowgoby xodos s boslosmgds
g963dbol Log305b6m LodFoRol 3gMoMmPOm. MIEs, §. JE035Ls s 3. HmfimMosls (2002)
9mbs(399900L  bsbTo, ol 5a30LEHML LYoo  IFoRgds, b gm@Abols
©53(oxgool 39MH0mEo, 58 mbs3gdgdol msbsbds, sMmYME0s. S0Lsb0dbsg0s, ™A
FoOOME 5dMOOYIDIE ¥ 0TgdL, B39 gdM03, 2956605 Log3056M, 56 g9 Logz056M
©53(0x3g00L 39MH0MEO, ‘3nEmdly’ sbslosmgdl bIoMo 393939305, 96, FoRw®MBJ360L
Q@OML 30 gdo 3300E0L SEAOWIL, 030 0B30MMGOL FMOZ5E sbow 330MHEL o
b9wdgmOg ©3H0gGILSE SLHEJOL. 50939, 030 45FIYS 93500 YdJO0LETO
bdoe Jghodzoll 56 LoFoMmgdl. dsdob, GmqLsg V. viniferals x0dgdo 2s0moMmbg3s
Q0553500909005 T0 VIO MHJHBOLEHIOEHXPMBOM s, FgLsdsToLO, bdoM Fgfodzemsls
BoFoMmgdl. ‘3mermToly’ Bogmao dfam9s, Loosbsg IMIOBIMYMBL dobo Lobgafmegds,
‘300m80’, Moz 990w 05509 -l 60dbsgl. B39bL dog® dowgdmero 49693H03M0
9mbs399900L  3sbobdo, ‘3MmwmBo’ 3ol gMHgds ol3EY0-93MM3e  Lsbsdygby
X0306- ‘Fercal’-0sb (be.11), Mmdgwo V. vinifera-Ls (‘Ugni Blanc’, dgo®mdomo
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ddmdgo) s V. berlandieri-ol (350GMmd0m0 dMd90) FosLobgmdmog 30dHoEL
§o68Mo96L. ‘30eMmIol’ JmORBMEMYowGOTs s JMORMIYEHMOMEds 33eng3sd ‘Fercal’-
056 s V. berlandieri-liosh, 350msg3e0bs d90ga0 LogMomm 60dbgodo: 1) sbograsHMs
g4wm®Gob bsbgzMo ©os BOHEOL 3mbmlol gm®mds (0b. sbsmo: L. 90 ), Gos
‘Fercal’-obogols s60b sdsbsliosmgdgero (Lacou et al., 2008); 2) 35%ol Mdob Lodfoxgdo
3boli0SMGOL 39610 49TMbIEIEO BMWOSBMBs (0b. bsGmO: M. 9s). gl bodsbo V.
berlandieri-ob &odbmbmdome bodbs gobobowgds (Galet et al., 2010); 3) bdoco
393935309 9, 9909390, M™bgwo wgmdgdol FomdmTmds, M3 0mzgegds Fercal-ol
9OM-9O0  9MbIWLYMgE m30Lgds (Galet et al., 2010). IMORMIGEHOOMWSOS
30mdo’, Lbgs mEbmd  30d0M0@gdmb  gOHmo©, ©oLIMH0TobsbEHMwo  Bmbjsool
5b65¢obol (DFA) 8909300 90090 ©00d6035%g (b96.10) 999 3mBoosl
035390L V. vinifera-ls s 5396MH03me Lobgmdqdl dmMob (V. labrusca s V. riparia).
abaogLs V. vinifera-lo, B s y 37)0bgg00 MEbmd 30860©qddo dodlodogrmMos. bmwm,
dbpogLo 5d9M03MEo  Lobgmdgdols, N2 3dogol Log®mdg - Logobg godmo®mBgzs o3
356589G 900l Jowowo  85B39690om.  5d9sb  godmBobstyg, sMLYIMOL OO
35BS, MM FoMFGH3000l  9bMmyGmsxgowo  IMNHBMIol sbsdIOMAEgdol FJogH
00096¢ 08030000 ‘3memdo’, ‘Fercal’-ob dbpsgbsq, V. vinifera-bs s V. berlandieri-
ol 0sLobgMdMH03 308G FoMdmowaqboql.

3969303035 33009359, 936M9m3g, 963965 @IMb0TGOOL  SOBYOMDdS  JoBrMDEO
Xx00d900L Lobgemgdgddo. glgbos CVISKCHI (0d0owolols 39350gmdobl, d9396sbgmdols
@5 9903069m00L  0bLEHOGHMEGHOL  3Mmegd300sb) s CVI6KCHI (dgbsdg <93bmdo
§o08mIMdol 300600 bsdgYMYEMEb, 39MdM 3965b0sb), HMIgdoE ghHmo Labgwoom
- 39303000 560L 36Md0W0, BogMsd goblibgs39dwo 39bmE039d0 5d3m. IbOMAGMmST>To
(bm@.11), CV15KCHI 8oqdstgmdl 3¢0sbGge B-8o, bogom CV16KCHI 3wsb¢ge G1-do,
153 OLOZEYI3MMINY LbsdYgbg x0dmob ('Couderc3309’, 'Malegue 44-53’, "Teleki 5C’)
Q5 999600319 Lobgmdslmsb (V. rmparia) gOH®s©. oL GogdHo, ©®md CVI16KCHI
399600569805 30sbGgeO Gl1-0o V. riparia-0sb s Lybsdygbg Xx0d9gdmMsb gems,
O@AWadoE, 9990030 Lobgmdgool (V.  berlandieri, V. riparia, V. rupestris)
JoolobmgdMog  3006MH0EdL  FoMdmoaqbgb, LsFMowgdsll  0deg3zs,  29dM3mMJ3om
39050 o  dmOol  bosmglom®o  3930060L  sOLYOMBIDY, o3 ILEOYdS
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396LMBsW MO 5EgEgdOL SOBYOMOOM, HMIGd0E 960 43bgds V. vinifera-ls s6G3 go»
3G %0ddo, 56 3906 0bogodo (183 bp VrZAG83-ol, 246 bp VVMD25-0,
208 bp VVMD27-0b, 259 bp VVMD32-0U, 244 bp VVMD34-ol, 147 bp VVS2-ob, 176 bp
VVS4-0b s 185 bp scul4vv-ob 999bg93580; 3bG0o 155, 158). 29605 00 3og@obs,
6MOmd  bodndqgoo, CVIS5KCHI s CV1I6KCHI, 96Mm03sbgomobgsb 49693 0396Mo
39bUb3030gd056,  93MgM3g, 9O  5g3l  Food  TMEOOL  IMOBMEMAOMEO O
9mORMIgGHO0M Bb35mdsLSE. S, Fogowoms@: 1) sHsERIBOS YwmOHGHol BOHOL
3MbMlol gm®ds CV1I5KCHI-do gobbboeros (V. vinifera-li @odumbmdon®o bodsbo;
19)6.45,0). bogoem, CV1I6KCHI-do bHol 3996990 6sbggMo 0oss (0b. sbstomo: Lwme.
80). 50bob0dbs305, MMA LsdoGg 30d60EYdL, 'Couderc3309’ s 'Teleki 5C-bog sbg39
5bsLosMYdm bsbg3ME os BOEOL JMbMLol Bm®Is; 2) CVISKCHI-ob BOm@oltmeo
ROOMWO  0oMJIoL 96533000305, 339OPOMO  3d0gdo 30609 BmIolLss  (ob.
b5MM0: bLM. 7Q), 85306 BmEgbsg CVI6KCHI-U gmomls (ob. sbstrmo: bvy®. 8)
3bali0SMGOL 3969 9630050 9dO #39MHPOMO 3d00Egd0, V. riparia-Ls (0b. EBsOMO:
U6, 37y) ©5 Bobsdygbg x08dgdol Abs3LO. BMYSIWI 0MZWGds, MM 3033 gJlwyE
300609330 53 60dbol sMOLYdMdS B0POMYOL Fom oeBMmImdsdo V. riparia-l 396mdol
dmbsfogmdsby. 999bo, 53 60dboL To@e®madgero 0bogoo dol 300MoEL Mbs
Do00moygbgl  (Galet et al., 2010); 3) Lodfoxzol 3g®omeo CVISKCHI-8o s6ol
1533096, MgdGHMAdOHOL FgmMg b5bg3M0IB, M3 JoOMEo 350l x0dgdol gOHmgMo
535b5L0sMdg H0TbsE 03w gds; bmewm, CVI6KCHI-Go sMgoeos, 0o 3503 9ds
5230LEGHML dM™L. sdo@Gmd, B396 Bogy35Pbos, MM LsdgyMmgwmdo, 39Mmdm 396sbosb
50900 3v3oFol bodmdo - CVI1I6KCHI, 3megd300@0b s0gdmeo  3030Fobasb -
CVI15KCHI, 256b3539099c00 {omrdmdmdolss, s, bobsdwgowgdo, ogo, 'Couderc3309’ o
‘Teleki 5C-b  Abpoglo, 999M039wo  HoMIMIMdOL  JoEslobgmd®og  30dHoEL
Dom0moagbl. bmerm, Mog dggbgds 3megdsool 30FoFy’ (CVIS5KCHI) ol §dobgs
JoOOM0 %0805, MBLYE 30WI3 JOMbIE SELEHMGOL Jobo Jo9MmM0569ds JeslEge B-
do, H©I9e03, J0M0M9sE, HoMImygbowos 39w&o 35Bol 0bo3z0gdom, M3 dom
FmO0l 5OLYOM 2969303096 35306 B9 d0M00YOL.

Lo0bE O™  F99agd0 0dbs 0O  3MWEHNOWWO DOl ILYZEGO-
9360M3wo x0d900lL Tgbobgd, GMmIwgdog B39bL 3393580 BsGmMo 0dbs, MMM
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UG9bIOGME0 603MFgdo segems 3MBLEBEHMOO BmIgdom. 49693H039Ms B 0BIs
5B3965, O3 oo MIMOZWgLMBS JOMOE MOl QogMHM0sbgd o El1  3esli@g®mdo:
"Alvarelhao N’ (9u3s6900), 'Mourvedre N’ (qu3sbgoo), Traminer rot RG’ (o@swos),
‘Cabernet Franc N’ (bLogg®obygoo), ’Cabernet-Sauvignon N’ (Logg®sbgqoo), 'Chardonnay
B (Lsg®abgagomo), ‘'Mancin N’ (bogg@sbygoo), 'Romorantin B’ (Log®obgygmo), (boyh.11).
399Mb5300olos, dbmewmo x08dgd0 Muscat a petits grains blancs B’ Lodg6Hdbgomosb o
Veltiner rot RG’ 0@o@wo0©sb, HmIwgdoi 3asbGgd C2-30 oxan©s sG®m30b60l o

bl dobermdmo@ 99a6M™390e 390M0 35D0l 3t3IEo3090mMb s aLv3Egm

BodoMmM3gmlb 5dMM0QI6M %0d 'gaOINWmMsb’ gOH™MO®. MMIES, JMOMIESLEHMGMO
©b3-0b 1gd39b6LgdoL Loxzmdzge By (Schaal et al., 2010, Beridze et al., 2011) 53 x0dgo0l

23653 gbmds 9bsmgloggds JoMmven x0dqdL. 39Mdm, 'Cabernet-Sauvignon’, 'Cabernet
Franc’, 'Traminer rot RG’ ox 21933909905 "box3g6ms30m96’, 'dglbwy® bomolmgogsls’ o
Bo@obomgoesliomsb’ s bbgs sdmMoaqbme x009300sb. ’Alvarelhao’ o 'Mourvédre’
QIXZMNBIOME0  9oIBEHMOMIE’,  Bboggmmob’, "Imbmdmsb’ s Lbg. bmem,
’Chardonnay B’ oo ‘Romorantin B’ 965009L5390s ‘Dglboy® 3(3s69L° o ‘Dglbme Loggg®ogly’.
50539 933HMO™S IMbs3999000 sOBGOIMOL JoOHMMEO SOMOOYI6IEO K0dgdolL X AMSA0,
OMIWId0E (39039  ©OIXFMNBIONL  FoMdmoabgb o  dsLdo  gogm056gdYos
‘Mdofomgo’, ‘mxswqgdo’, dgubyeo dogo’ s Ubgs 89300 s3@EMJombado  dggwo
FoOmMEo xodo.

B39bo 33c0930L F9gad Fowgdmwo dmbs39d9d0l dobgzom, ™o dzgwo
Jommmo x0do, 3003065 s ‘TubMo Laxggeegzo’ sMOL 0IbEHWGOO JesliGgHvIeo
IR 3MBIO0L dobg30m. 3003065 39O 35B0ol Lobgros s MB@35Bol LobMbodL
0o6M0moygbl. x0dgdl FmMol o0go  dmoblgbogds, MmMmAMOE  LsxgMs30 3003065
(39353900 s Ubg., 1960). bmwm ’dgibwe Losg3gM3L’ SAOWMIM030 IMBobergmds
51939 MPMEgdL 'dglbme Fogly’, mmdEs 9339EMAMIBOMWSE g M0  Lbgoolbgs
Lobgmdss. ol GodBo, MM 5ER0WMOdM0Z X0dL IMLobEIgMds 39O 35Dol Labgerom
dmobligbogdls dommomgdlL, MH™A 350l IMIobsm®mgds dmbxd0I6 dmEHsbowwo dsbogrom
G65©0300 3Mm3gbss s 35l EPYIY 9J3L SAOWO JoMYIe LrmRwgddo.

3M0EGHMONo 35Hol FomdmImodol Msdgbodg 3gbGHMOL sOLYdMdOL Tglobgd
5OLgdMEo  303mmgbBol (Arroyo-Garcia et al., 2006) 0sb6sbdo@, dMORMWMY0)HO
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bgomdoL 5MLYIMBS MsbsIYGEOMOM3g 9390 35DOL 2530 EIIOOL IBOZLID
50dMbogErgm  9MJogdl  dmGol  Jomomgdl 3gmo  35Bol  bbgoalbgs
30353090056  39bgBH03MMo  fawowmol  Jg@ebsby  39Bol  MIgLBo3ogool
36m39Ld0. 53 93GHMMYOOL sBM0m (Arroyo-Garcia et al., 2006), sGBGOMOL 39w GO0
350l dmobsm®mgdol  dobodmd ™Mo  dbodzbgermgzsbo  39bGH®o:  ghmo, sbm
50dMbo3Egmdo, MHMIgEoE 9BsmgLggds Sberm s Fd SEIMVBIZEIMOL 39WOHO 35BOb
339953090L S Fom JmMoL 35335600L 39 G 35DL; s, IgMEY, bIgEwmsdMsbL3OL
69200bols slogegm bsfodo, MHMBoligsbsg dmyz0569000m Fo6rdmodzs Y356 gwro
©OBOZWYm 930MM3)0 X0dJOOL BMSZglMds. gl X0dJd0 sbErm BsoglaE 353806
50505369096 3069690l Bobg356)396d 0oL, 39bEGHMIWMGmO 93M™3ol s BOHOE Mg’
5830030l 39WMHO 35DOL 303w s3090mb. md3s, dmem dmbszgdgdoom (Schaal et al,
2010; Ekhvaia et al., 2010, 2011; Beridze et al., 2011) ©sgboos 353006930 IMS35
FoOOME @S 930MM3MY 09Il FmaMob.

o3 d99bgds Lodommggermdo sMLYIME 3MYWEHWOMI s 396 Bobgmdgdl
dmOob 5OLYOME 3969G03MO 3953006L, b 0MJ3sL, CMI JsONMWo s3EMJOMbMEO
X03900 5 LodoOmM3zgermdo sOLYdIMO 390OO 350l - Vitis vinifera subsp. sylvestris,
303530900 6035w s LsobEgMglm 39693036 MLEOLYdL Homdmowa9bab,
306500056 39060 350l 29bMmBMmboL $0IMPYbs 53MM0Yg6mw X0dgddo dowmomgdl
9o foMm3MIMO5DY 5©POMIM030 39IMHO 35DOLYD, Mo 9xMgMN39 SLEHYIMGOL 0d
5394AHL, M LodoMmngzgerm Homdmoygbls 3oBol ImTobsm®mqdol s g3me300L geoHo-
960 Mdzgwglb  396GHOL s 35Bol  bgargdioobomgol 3603369wm3zsb  29bgEozMeo
M9 OHLYIOL dOBIL.

5. ©sbi33bs

50605, bH396L  ToghH  BoBHMdMEo  33¢930L  F99ag00L  Logwydzngw By

393300005 259030043500 89090 oL3369d0:

1. Jo®0rMwo 53¢ MJMmbMmo X0d9d0 s LogoMM3gEMTo sOBYIMWO 39¢IMHO 35DOL -
Vitis vinifera subsp. sylvestris, 303990530900 “b035H @5 LoobEIMILM 29693H03M6
M9LOLYOL  FomBMoygbgb, 306506 39O 35Dol  ggbMmRMbEOL  s©dMmB9bs
500609bmw  %0890d0 dommomgdl dso [oMmBMIMdSDY 5P MDMH030 39¢ MO

86



35D0Lsb. M3, 93039, 5IVBEHWOIOL 08 BoJBL, MM LodoOMZgerm FoMIMoqbL
35%0L  dm3obsMgdol s 9g3mEE3o0l geM-9Mm Mdzgegl  39bGHML s 35Pol
Lgegdzoolmzol 8603369 mgzsb0 29b9EH03M0 MgLwMEOLYdOL dsDLL.

. 0mOBMEMA0MOHTs s dMORMIGEHO0Mds 33g30l 8999035 5B39bs Johmmeo
50060960  x089d0L ©s 39WMOHO  35BoL  3MIMWS30900L  FMOBMEIMQOOO
9653500 x39MM36900L Fosero mb]. Lods@mzgumdo 89a6M™390E0 3MEEHWOMEO
o 390 35Bol  yzgws  dgbfisgerowo  bodmdolomgol  Loghom  6odbgdos
bR sBMS YrmdEGHol BOOL 3mbMlol os Bm®mBs s 3(39¢9doL (Y39 0o
39bsfogds  ywmdGHBg. OGMmAMOE NGO X0dgool, oly 39wMHo  3sHol
3Mm3M530900L  Jgdmbgg3580 doeosh (3350900 S©dmPBBs dgdgao 60dbgdo:
DOHOILBOMO OOl BoOHROGOL BMOTS, BoOROEHOL b5330mg00L MHOMEYbMdY,
39019L30L (H030, 8935600 J>MmP3900L bMM(305699MH0 T9ngHoEMdOL 0bE9blogMdY,
ROOEOL  dMs350M0  dsMmM3900L  LBoy®dg ©s JMMbggdo Fso TMMOL, BMoEOL
50Mb5330L BMMTS5 s 5.9. 890IR9V, YM39039 0600305 MMO 9bmAol Jogbom
B396 3393l IMOABMWMAO0MOHO S FMOHRMIGEHOOo BoTbgdol goblbgeggdmewo
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Comparative morphometric and molecular-systematic study of Georgian
autochthonous grapevine cultivars and wild grape populations of Vitis
vinifera L. subsp. sylvestris

(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. wviniféera 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. wvinifera 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. /abrusca.

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. viniferaL., 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 (F), expected
heterozygosity (He), observed heterozygosity (Ho), probability of identity (PI),
estimation of null allele frequency from the heterozygote deficiency (no), the effective
number of alleles (ne), the discrimination power (D), probability of coincidence (C),
polymorphism information content (PIC) 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. syl/vestris 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
OIVe609, 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 3w
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.
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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 (CV) and individuals of wild V. vinifera
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subsp. sylvestris (W) from different regions of Georgia; 3 cultivars with unknown origin
(UH), which were incorrectly identified as aboriginal Georgian cultivars, and outgroup
American species (V. labrusca (VL), V. riparia Michx. (VR)) 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. sy/vestris 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), y
(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. sy/vestris 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 (#=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 Thilisi grouped in cluster A3 and especially closely related to the female wild individual -
Thbilisi5; 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
— Thilisi5 (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.

116



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. Jabrusca)
and therefore it is also named “White Adesa”. We studied this sample morphologically and
genetically and discovered some features shared with V. Jabrusca, 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. Jabrusca 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. viniferaand 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 - CVI5KCHI 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 a 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.

. Genotype analysis of Georgian cultivated and wild grapevines at 17 nuclear SSR loci
showed a low level of genetic differentiation (F = 0,03; P**) between them, clearly
indicating gene flow between wild and Georgian domesticated grapevines and/or that
1n situ domestication of wild germplasm took place within local populations.

. 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.

. 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.

. 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. /abrusca, 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.

. 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.

. 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.

. 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.
2.

The First GrapeGen06 Workshop; Versal, France; March 2007

The Seminar of Plants Biodiversity of Leibniz Institute for Plant Genetics and Crop
Plant Research; Gatersleben, Germany; November 2007

The Second GrapeGen06 Workshop; Department of Genetics and Plant Breeding, Szent
Istvan University, Godollé, Hungary; July 8-10, 2008

12th Steering Committee Meeting of CRIAR CAC, ICARDA-CAC; Thbilisi, Georgia;
September, 2009

XXXIIT" World Congress of Vine and Wine, 8" General Assembly of the O.1.V; Tbilisi,
Georgia; June 20-27, 2010

7% International Congress of Systematics and Evolutionary Biology (ICSEB); Berlin,
Germany; February 21-27, 2011

National Scientific Conference Dedicated to the 70 Anniversary of the Georgian

National Academy of Sciences; Tbilisi, Georgia; June, 2011

As a total author has published 9 scientific articles, 3 abstracts and a chapter for one book.

2.

9.6.2. Publications of the dissertation data. The data described in the dissertation are

published in the following articles:

9.6.2.1. Articles in the impact-factor journals:

Ekhvaia, J., Akhalkatsi, M. 2010. Morphological variation and relationships of
Georgian populations of Vitis vinifera L. ssp. sylvestris (C.C. Gmel.) Hegi. Flora 205:
608-617. (Impact factor 1.657).

Akhalkatsi, M., Ekhvaia, J., Mosulishvili, M., Nakhutsrishvili, G., Abdaladze, O.,
Batsatsashvili, K. 2010. Reasons and Processes Leading to the Erosion of Crop Genetic
Diversity in Mountainous Regions of Georgia. Mountain Research and Development

(MRD), 30 (3): 304-310 (Impact factor 0.575).

122



. Ekhvaia, J., Blattner, F., R., Gurushidze, M., Akhalkatsi, M. 2012. Genetic diversity of
Vitis vinifera in Georgia: relationships between local cultivars and wild grapevine, V.
vinifera subsp. sylvestris. (in prep.)

9.6.2.2. Other publications:

. Akhalkatsi, M., Ekhvaia, J., Asanidze, Z. 2011. Diversity and genetic erosion of
ancient crops and wild relatives of agricultural cultivars for food: implications for
nature conservation in Georgia (Caucasus). In: Tiefenbacher ]. (Ed.), Nature
conservation, InTech, Croatia. ISBN: 978-953-307-917-2.

. Ekhvaia, J., Akhalkatsi, M. 2011. The genetic relationships between Georgian
cultivated and wild grapevines (V. vinifera subsp. sylvestris). Proceedings of the
National Scientific Conference Dedicated to the 70 Anniversary of the Georgian
National Academy of Sciences; Tbilisi, Georgia; June, 2011

. Akhalkatsi, M., Ekhvaia, J., Mosulishvili, M., Nakhutsrishvili, G., Abdaladze, O.,
Batsatsashvili, K. 2010. Erosion of crop genetic diversity in mountainous regions of
Georgia. Mountain Biodiversity Global Change, GMBA-DIVERSITAS, Basel, pp. 23.
ISBN 978 3 605835 23 6

. Sharikadze, Kh., Togonidze, N., Ekhvaia, J. 2010. Study of morphological variation of
wild grapevine (Vitis vinifera L subsp. sylvestris (C. C. Gmel.) Hegi) in Georgia.
Science and Technologies. 1-3: 38-51 (in Georgian)

. Ekhvaia, J., Blattner, F. R., Akhalkatsi, M. 2010. Genetic diversity and relationships
between wild grapevine (Vitis vinifera subsp. sylvestris) populations and aboriginal
cultivars in Georgia. Proceedings of 33rd World Congress of Vine and Wine, 8th
General Assambley of the OIV, Tbilisi, Georgia, June 2010. Available from:
http://www.0iv2010.ge/index. php?page=5&lang=0

. Ekhvaia J., Eliava G., Khuntsaria A. 2007. Comparative study of the Quantitative
parameters of berries and seeds in the autochthonous white grape varieties of the

West Georgia. Proc. Georgian Acad. Sci., Biol. Ser. B. 3 (4): 31-34.
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10. Ekhvaia, J., Akhalkatsi, M. 2006. Comparative study of the quantitative parameters of
berries and seeds in the autochthonous red grape varieties of the Kolkhis (Western
Georgia). Proc. Georg. Acad. Sci. Biol. Ser. B. 4:38-46.
9.6.2.3. Abstracts:

1. Ekhvaia, J., Blattner, F. R., Akhalkatsi, M. 2011. Relationships between wild
grapevine ( Vitis vinifera subsp. sylvestris) populations and native cultivars in Georgia.
7% International Congress of Systematics and Evolutionary Biology (ICSEB); Berlin,
Germany; February 21-27, 2011

2. Ekhvaia, J., Akhalkatsi, M., Nakhutsrishvili, G., Blattner, F. R. Molecular Systematic
study of Georgian autochthonous grape varieties and wild Vitis sylvestris. The Second
GrapeGen06 Workshop, Conservation and valorisation of grapevine genetic resources
(GrapeGen06); Department of Genetics and Plant Breeding, Szent Istvan University,
Godoll, Hungary; July 8-10, 2008
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