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Information about the KVP Georgia project

Funding Phase: Our project is generously funded from December 1, 2022, to November 30, 2025.

KVP Georgia stands as a testament to our collective commitment to transform Georgia's agricultural sector into an
organic and fair trade powerhouse. With the gracious support of the German Ministry of Economic Cooperation (BMZ),
the project is administered by Sequa, solidifying its legitimacy and effectiveness. Our primary mission revolves around
expanding organic agriculture, establishing stable employment opportunities in rural Georgia, and meticulously
preserving the environment and our invaluable resources.

Inthe context of implemented by
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Key Partners: ' ,‘
German Project Partner:

e Naturland e.V. - Association for Organic Agriculture ‘J
Local Cooperation Partner: Naturland

e Sustain Caucasus International Alliance (SCIA)
Local Project Partners:
e Biological Farming Association Elkana
e Georgian Organic Tea Producers Association (GOTPA)
e Women Farmers Association (WFA)
e Natural Wine Association (NWA)
e Georgian Farmers' Association (GFA)

In pursuit of our overarching objective, we are actively engaged in strengthening select agricultural associations and
organizations in Georgia. This is accomplished through a structured program of know-how transfer and network-
building.

The development of our training manual was made possible through the generous support of the German Ministry of
Economic Cooperation (BMZ) and administered by Sequa, enhancing its credibility and impact within the KVP Georgia
project. Our task was to create comprehensive training manuals in collaboration with project partner associations,
integrating their expertise and receiving additional support from the Naturland Georgia team.

Ultimately, this manual was crafted with the active contributions of experts from GFA, ELKANA, SCIA and the
Naturland Academy, all supported by the Naturland Project team, ensuring that the content aligns with the project’s
vision and meets the highest standards of educational effectiveness
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&Mgbamams &Mmabnbgnl (ToT) nboEns@n30L BoMmamaddn, BmadBoms mabo Lobfozmm dsboms/ As part of the
Training of Trainers (ToT) initiative, we have developed four educational materials:

1. mMmagsbymo bmazmal dgnMmbymos s Ladsmormnsbo 30¢Mmdal 3M6i303900 LoJom3xmmdn
Organic Agriculture and Fair Trade Principles in Georgia

2. mMmasbnmmo 37376567mM00 s LodsMmoENnsbn 3agMmos
Organic and Fair-Trade Viticulture

3. mMmasbymo s LadsMmnmnsba 3ogMmool 3MnbEn3700, Aol HoMaM9ds s 3osdndo3zxds
Organic and Fair-Trade Tea Cultivation and Processing

4. mMgobymo 33nMbamods s LddsMmnmnsba 30Mmods oMy Lomaxbm AgnMbymogzdolbonzals
Organic and Fair-Trade Farming for Small-Scale Family Farms

qL Fobagngdn BgamdoLofh3emdns snbEymaLgdymo 30Mgdobom30b. Es3sEJ000 NbBMMTSE0S 100IMINN
01905%79 s dobin §o8mygbgoals dgbsbyd dggndmasc dmnmbmamo. /These materials are available for those
interested in learning more. Additional details about each topic and its application are available upon request.

0701353701M0 s 3o8mJ33y6301mmM0s 2024 Hamb. mmgbm3zsbo GMmgbgymms &Mgbnbgal (ToT) Lobgmadm3sbyemm
Pomdmscoggbl mMmgsbymmo dgymbymodal gbsd33agsL.

Developed and published in 2024, this bilingual Training of Trainers (ToT) manual provides comprehensive guidance
on organic farming, equipping trainers with the knowledge and tools to promote sustainable agriculture in Georgia.

- 0mam 3dobobangds: 2024 fomal 0939907M0 (30M37mmo godmgds)/Last updated: December 2024 (1st
edition)
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dogs b37bsbg gbno, MmAmoab Lngsby 3-4 Ag@Mmns. Sbyo d78;b3gx3580 OYBRIMYE0 BmMbol dmHymodnl Lyjnmba
1339 8oagmamsco dnnhbg3s. mdss LomHyszn Hymal bazombo, dgBemg, 01y 336560 BIMEMOBS 3odxbydmMO,
0500350 gobomzamalifnbgdgmoa. sbgom dgdombzgszsdn Malzol dgd333mos s dbmenme dom3x6sbals sbemml
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30b70d0 v3335M0 M3 333070y, bmenm dgbbgondo Bm3nl cmbosb 500 37@Mmas 30 Logmome st sSthlbgomodl
o Logomozgmmb gb 3yomby Bm30l ccmbosb 700 3g@&Mnsb nfygds. gbos byzdsme domamon Mygnmba, Loos
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21



1.11.  Lobofggdemm 3Hyhgdol Mmano:
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domadb3g3Lbs s LB3. BMNB373Mgoal dngm 3360l bBmagogmon do3670mMal gobsagnmgdals Boh376907mMAs
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013837096 bb3oOLB3s B3noMs Fi37060M7x0L, MMamMadNEss, dsgsmams doyszsmon, Lb3swsbbzs Lymmgoo,
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8390mLsBadnMYdgmn PLoBMobm sgnmo 33M 03m3mb. Mmegbsg dynmbjgdn dHgMmgdalbomszal s8335M
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Picture sources:
Figure 1-buffer zones in the vineyard © Giorgi Barisashvili

Figure 2-Decanter, biodiversity in organic vineyard, retrieved on
28.05.2024,https://www.decanter.com/wine-news/cost-still-a-barrier-to-
organic-in-chile-says-cono-sur-winemaker-12474/

Figure 3- Obscurasky, CC BY- SA 4.0, via Wikipedia
https://en.wikipedia.org/wiki/Insect_hotel#/media/File:Insect_house.jpg
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Pomdmydsdn, Losl sEanMmMOMN3 gomMaadm 3nMmogomsb 8789705eMos s Mol dgndmyds, dznMmg goMmagsbo
hofg3s Bomoman bamabbobs s Mameabmodal ynmdbol obomgds, sbg3g dmbszmals 35367 MMagsbnbdxdaligsb
©5330L030L SYEOMYdgE0 Hobadnmmodss. gomms Bnowagols, bamabbnobo M3060l Gobomads sPEOMIOIMNS
d7Lo0500bo 3Mmods@na 30Mmodgon, Mmammogss 359Mal &7033MoGMme s BJbnsbmds. abgzgy, Mmamms
G&M3mamoaznymo 3G MMgd0, MmgmmoEss bndsmmg Bm3nb MbnEsb s ymomdal gjudmboins.

bo37bobyE sYENEgdgMNs dm3gMmomo domom ol o ESOMMONL 31537 bnowoggdl, Mo obazmgom
Logdommzgmmb y3g@&aL Maanmbyddns go3mEgmadnmo. godmbazamobo sol &1dg, 3MmME0sb-30MdMbsGnNMO
bnosggdn, MmAmydoE sBmbommyMao nbgom sgnmgddn 33b3gds, LowsE bnosghomdmadjdbymo Jobo sMmals
30Md3s, MmMAMabasbsi bnssgdn gosal 3o Enndals 30MdMBsGJd0, M3 ynidgbl bLod3dmb sdeg3l s Mab
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0960303samoBaBol Bmgnghor Lmaxzgamdo, obg3g SGd0MMMSYMINd B356F30Mmal Bmbodn. oLJ3g Lodysmm
Lodommgbg oghxymeal, BabBoxrmbaols s dosmEscal d1bogndsmody®qddn. gomes b3dmad3sme-
39MOmMba@nmon bnaaggdals, sbozmgo Ladomm3zgmmdno dgesMmlxdoom ©dsm sMhyosedn 3560 33b3wgods
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onb700L bmagngmon Bmbs sj&onmace godmnygbgds 356oboznb.

Moasbsl 00md737606gmosdn dmbszmolb nb@gamomadymo og3d by3396dm  Lyznmbos, SPENMIOIMNS
dgmhgnano x0dgoo dgaLadgdmegl sgnmmomnsz 30MmodgoLs s bnowsgldl. Bmagswon 3MnbEn3gdn, My Nbos
053033500 L3905b7 sgamal dgmhg3absl ool ab, Mmd Jghhgymo sgomo sM NbS oymlL Fomdosba o
Pymoo goxaMmadnmo, abgzg MmagmMi BydgBoe J30s5bn s mbjymao bossgnmo Loxsmam. 3560 oM Nbs
8089609L bEIIGeE ©oEo sJsbld0l BIMEMOY0TY, Lowss FgbayEImo ©s goMmoymadymo 0d63ds
890055g0mMJ0s, 396560l dMm3mMs s AMLs3zmal sMgdal Lo8ndomgdn. 3560 JoMmas 39M Bommol Bydydo
0dnd7 010b0sb bnooggddn, by LybBmbal gobdszmmmodsdn fymals s 3ogMals dmdmomos dgbBmyenmny, sbx3g
dmongm g3o8mammonLsl s 393056 3gMomegddo Abgds on dbBsmydn. smBmbszmgo Lodommzgembs
Bmgngmo seny30M Bmbsdn go3MEImMadYMNs sAMSd]omMON s d0EMONsbn bnowsgydn, Mmdmgdng SbJ3g
dmbsMmngdymMN..

Mo dggbgds 3560L dmMmHy3sl, MmgmMg Habo, gb sMmab PMHys3n 3nm@nms. dg@ong, 3960 oMol gmn-gmon
0330000 3mdghzoymao 33xbomy Lodomom3zgmmdn, Mmdmol dmy3sboz PMfyss Bmbsdo smals dgbadmydgama.
058Mod, Mo MJds Nbeos, ogn 3sLAGSdNm Homamgdobmzanl 35B0 nMHyY3gds 300093. ccnbomy seMsBbal bgmodsdn
893M33mg0mao 3Mod@niss 30d330000 dmMfyss, dogMmod mobosdgemmsy 336067080 L MMM sj@onmoc
899m0ygbg0s §3300m3560 LoLEJB8700, MMAEgO0E BMMHY35LmMSb ghmv, BgME0ags30nL, 561 Hysendn goblboman
Labgab o6 Lb3s Labol sgmgndoymo 0y Mbg3sn MMasbyma bogzmngymgogdal dnfmegdst gnemalbdmob.

3560L boymxzzngmgdal Bhalonznl gozmEgmadnmas mmgagsbymao Labygdol, 3M33mbEGoMmydnmo bazgmobl dg@sbe.
x9M3gMmgon sbg3g Bndommo336 Mnggol dmMal bLaxzsMmo JmENMadaLS s boyMme@adal cglzal 3Mogd&nzsl,
09303 gL 13565L369mM0 N8300MsE BJdS S oMy bnasgnl ghmbBoolgsb oi330l, oy dobn Boaymaezngmgdals
dmda@g00ly, LoMY3gmMIdMSb  OMmdmaoal  3oMmao  LsdYomMYdsEYd, doblLasyoMmydom odom  dgx373bsbgmdals
0700nb393500.
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Loghoym Xxo0dn, b0ssgxdals o 33B0l  X0d7xd0ls dMo3zomxygmmsbyds, sLJY3] comgymo  Mygnmbal,
906030350 @3&0bs s bmxzmMobm30l Esdsbsbnamgdgma §ab-A3319mad]Id0 s GMonE]ndo gobodnmgmogdl
00 bLoOGngMgl, Mobsy Jomoryma 87330606g9MdS-073M306gmMdAL EfooEns ghmegds. bosogals dgmhgsals,
doMmo30b0 s 35B0L Im3mnb Laninbgxdal gobdszmmodsdn go3zmEamadnMo 3Mad@n3g00 3amndsd ol 33emomgdals
006507000m3g  go0mMH373000L  La3obybme 0E3MIds s 30moMEgds. Bbmazemomdn  dgxEbogMmadols o
&3dbmamanol  gob3znmomgdals mobsdgemmsg domfHg3gdn  Lodysmgdsl odmgzs, 336sbobmM3alL  abgon
Lodofmggdol Bomgdal Ladysmgdsl, Mmdgmomsg gJbg0s 8781700l o6 gdoddmmgmdnl gobLazyoMgdymo Hbsmo
obgon godmf33300L §0bodg, MmgmMoEss g3om3s, domnmonobo gofMmgdm, 3536707M-S535]0700, 760560
8oMadm, 3dndg ;abnsbn bonssgn, donsbo Bmby, sceMmanmo 56 3830560 3389@ 9305 ©s 5.8. gL GaJbmemangdn
X26-x3Mmo0m Lojdomm3zgmmdo bamdobohzemao s sMal s 58 Bo8smmymadnom Lymadisnol Ladydomgodn oM
000nbomgmol. bdoMmos 8700b373700, MmeaLbss bsylgogbm baMmobbol Jomonma xndob 3560L byfmajydn
3bMg00sb  d30mogdsom. J33ysbodn dam  Homdmgdnl golognmomgdmoe 30 gho-ghon  SnEomIdImMmo
P0bodommods LHmMge Mmmagsbyman LgMmGoxrnsBal 3Jmby Lomaszn dsbomos s 88 dndsmomydoo daBbIL
dmegmoab gob3znomofmgds bgdnbdogmo mMasbnman 3360bol dJmby 3ma33sboal o6 3g73360babon3nl sl

JdgLadamgdgmo.
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3. 3560b d3gbomals 583701mMads s dofnmya@n
x0bommmmanyin i3nbd30900

3360l mMgobmamoxzns

3360l mMgsbmamaazns s Bobommmaoymo

396J30gd0:
o 35B0l LobEdsBn3s
o  mMmasbmamoxzny

o  x3nmmjLgMmy
e Jdybmodanl abEHmmMas

o doMmomogn badofmggdn

33&mM0: 0193mmg Ba3omodznenn

3560 (Vitis vinifera L) 8mo35semfaenm3s60, 89M3bnsbn, gnnsbsligdmo 33gbamgs. ol 3godamgds mm bafomoe ozymo,
39y (Vitis vinifera sylvestris) o 3nm@nmymo 3560l (Vitis vinifera sativa) boboo. Mo 0gds ybs, 39emyMo
P0bo3fmals dmdnbsyMmadanl, comdgbBnisgnol dxwgase domadnm 0dbs obodgemm3zg, nmEGymnmao 3590,
MmIJE0E 98305630 Lagyosm LyM30mgdlL Imsfmam, Moz MNbsE 35B0L Lblmoe-ammBnmyxdnm o6 d3sengMmals
0798600 godmabs@gds. 30@0bol g3smn Pxi3m mmds MmA go3nsbmo, 8b6nd3bgmm3sbos go333bmo 3560l
LOLEFSBN35L s 137 306LIbMe MEBYbnadg Mo30LdYMYdS, Mol 33B0L Bgbafgl sbsbnomgol.

Family

Genus Parthenocissus

Subgenus

Specics

Cultivars

Vitaceae

Vitis l

Muscadinia

Euvitis

Ampelopsis

quinguefolia l I romundifolia American European Japonica
arizonica vinifera
labrusca lsabelle
rupestris du Lot
aestivalis
cinerea
@ Gouais blanc

Muscat reine des vignes
Cabernet Sauvignon

Riesling
Pinot noir
Gewurztraminer
40024 line

UyMmomo 4, Vitaceae-ob bofoammdmnzn 3eamabnaznisizos Gallet-ob dobg3zno (1967) © researchgate
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MmmgmME 36go30, mMo J33-839M0 33533L, FL3oENbNSL s 30@&NLOL. sMbndbymbo y3zgmsby domomsnc,
Jmmambmadsms Mogb3nom goblbze3zgdnsb. 30@¢0bal dg0mb3g3sdn, JMmAmbmasms Mogbzn mMa3zg 0dmoOmMNSL
2n=38 neMmnb. J33835M0 30&0b0 nymxys 533M03nm, GMm3n3nm-J335@mMmm, g3mm-sbaonm s smdmbszmgo
sboym Lobgmogds. donbgoszse 0dobs, Mmd Bmaxgm LOLEJGsBN3S ©Fs0b6737mMNy, 3560l dgdmb3gx39dn
00000mgYm bobgmdsdo shab HomBmasgibgymo, mmB8ymog 373700650030l 00y BgMgMabonzol bogbmodn ngbgde.
dogomoomse, 30@0lb modmylss, Mmdgmog s33Ma3nm Lobgmodsl Homdmacggbl, nd 3nfmsdnmHomdmgdnmaon
300M0nl00L ghmom-ghoo 3dmdgmons, Mmdymog Lagdomomzgemmdns go3zmEamadnmo. Moy dgxgbgds v.riparia-L,
v.rupestris-b o v.berlandieri-b, ds0 883Mn3nm boadnMmggdo 30ygbgdm bmedg. g3Mmm-sBoyMmo Labymd]OdNESD,
y3gmasbg doszsma Vvinifera sfal, Mma3gmois 3nm@nmymo 3560b h3gbo30b y3zgms gbmodnm xodl dmoiosl.
SMAmMLL3MY0 3B0NESb, sSeMdsm V.amurensis-0s ol foMmImdoggbgmnn, Mmdgmoag oMo g3b3cg0s 33¢Mm733030
s My3)6007 Bog@&mMMab godm e ynMmomadst ndgg3b bmedg. 8gnfmge MmA dx3gbmao omnomgne dsmgsbl,
58g9Magymo Lobgmods godmaygbgds Mmammy Lodofmge-  AybmodnLboznl. LodoMggdo SHEOMIOIMONY, MO
8396530mmombL 30&0L 30603gMsdn  dgxdozsmn x0dg00l go8dmgmos s MIBobEIbEMOs BommlgLymsboadon.
yzgmos  Ladofgl  dobozol ©335bsb0s0gdgma  bodsb-  30L7d700 8oohbns. gl godmabo@gos
83935858dgammosdn,  by@MmngbBgoal d70030L70580,  353690eMgd0Lsdn  MyBobEIObGMOSLS 0y
dmbozmMmombmonl  Momegbmodsdn. Mol dggbgds dybmosl, Ladomalbs o Lobsdygbgl 358d0ndol bosHomadn
900035670006 dgoals 3mbEod®80.d90g8, dybmool HamBGomo 0xksmMxds 330M0m, Mooy 3sgmaly oY
3500mggbg00Lgeb onE3sL 8gbomy. 8ybmodal HamBGomo 03nMbxds 3omyLal Homdmgbol dgcgasc, 3oddandals
8oMdgdm. 30mLn sMonxyzgMabisnmMxdnm PxMIEMs ghm3ass. “go63nMbadal’” 3MmEgLbl ssbemmgdnom mMmao 56
0780 330Ms LgnMmegds, Mol dxmaagesl 3sL3ymomymo 30380Mmn dysmads. 870985 TdgLadmadgmns
GMobbommzsznal 3MmEgbol ohygds. ybmonl mmlb LodoMmglLs s Lobsdygbgl HomBs@gdnmo dxghmogds
bobnom oy, MmagmME 30Man sx30b0@3E0. Mo@&mA sMmab, MmA s83Mn3nm 335B70L 57300 7ExaMOs BogmJbgMmsl
dn8omm? 30M3gmm Moagdn, 589Mn3nm 356L BomdLyMobosb gMmomoe dmyHos Mvbsgbm3zmgds, Mol godmg,
93M@M300056 godmadnbsMmg, dobLognoMmgdnman odEe3n 837960630 Asdmnysmnds. gl gosdmabs@gds
FMoemogdal 3o63nMbg0sdn, Mo Bgds FMommdgdal sEmonl Loezyd3lgmBg. dgegagse, bb3s ds3650mMIads
39050 50§33796 FMnemmoydd0. goMmes s80Ly, 537M03Nma 3567000 §3360 703930 SMSLOLNSBM3bM bo3cngyMydgdl
aommgbgmsbonznl, Mo dfamML sndnmgol anmzsmabBgl gho sgnmBg s smafm dmsbnbmb b3s baHnamgdals
3mmmboboEns. 9333, 3603365 m35600 a35b5LNSIM™ 83xM03nmo 350l Medgbndy HomBmasaggbgmo.

V.riparia-b sbsbnomgol sdsmn dAmbLs3mNsbmoys, 33M Ndmgol JommmmBL, sL3EGNMIdSENS (303 3MMNTSES0
dmzag 3gMmomenb godm, i3gL3300L MoGgMmomyMmo BMEsE SbolNdmYdL,a39tm30L GndsMmo 3Mmdmgdsdnmony,
058Mod Mdmadl domnob domom yob3sl. 1nMhg3zbos mMBs boosoggdn s §3300m3560 nMmogogns, oJ3L
5337130567000 30Ma0 POsMN. Lydmmmme 30 sbsLNsMgOL Bagmgbgmsl dnBsfmo Bomaan MIBaLEBIOEMDY.

V. rupestris- oMol domnob Gomomdmbozmasbn o babnsogdl xi3gL3s LolEgdal MMBs gob3nmomgdy,
000m7000 JanmmbBobsadn, nbMmegds ddmom, 3bBnsb Mganmbyddn. Bmass GmmgMmsb@nmans g3sm30bacdon.
30Mobsacedn Lodnsmm GmgMmobEyMmamos oJ3L, obolnomgdl 330MmGob sMmgymo godmys, oJ3b ghdgmo
398339300b 3gMomen, Mjob sa3056707e0 8mMAH0zx000. SBSLNSMGOL 3oMgn oR7L3N0]dNL PbsMA.

V.berlandieri- 3s@omambsazmosbny, boMdgdo i33L3ms do3MEamMdal Nbsmom, 3oMal s JanmMmbBol dodomm
593L domoman MaBaLEGIbEMOBS. Ladysmme GmmgmMsbEmas g3om3anl dndsmm, 3xL3056J0s MOIYMOE S
530@mAa o3y ba3egdsm nygbyxdgb. 330560 AMAHoxigdabs s gMmdaman 3389@9300L gosdm, 303 Mxaombyddo s
899m0ygbg0s. MabobEIbGMMas dnmmilymsl dndsmo.

Lodmenmmee, s3gMmagnmao  Ladofggdol dgdombzg3sdn, JoMmgo 363Jdnm, Mmd moomgymolb  ba3emab
899mLsLMMagdmMs o, bdnma docn d3nmanma 33ML0Jd0 godmaygbgods, Bogsmams 363g00m V.berlandieri x
V.riparia-b dgx3oM700l dgegasee domgdnm LodoMygxdl sbosem comdsdo.
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Mo dggbgds sbayn 35B6L, o gobznbommo V.amurensis-aob Gogommocn. 030 sd&oyma gsdmoygbgods 33emg330d0
s mo@gmodnmadog, 093M LLAJEbogMm LEBSENSL 303m3n0m dal dgbobgd. ngn PdmgdolL dmogm yob3zsl o
899m0ygbgos bymgdinsdng. 3960 hnbnma HomdmMImdaLss s ML 3MIgMmEnymoe Jym@n3znmeids hnbgodo.
000Lb gsdm, Mmd dob og3b damoghmo BjL3mS LoLEJTS s BmLazmMNsbmdal Pbsfmo, LL3s dxbgBa3nMm
3obobNNJOMIONSD ghmo, gb sdama3L Lodsmgdsl dnbylb 40 gMmaEL FIMLOYLLYE 30 dondmmb, Mol Aol
dommnob goblbyognmmgoymo MabobEabdnmm 356 bab. Aobgomdo, bdomo 0ygbgdgb d3opMmo BsdoMal
30m0g000 3700b0L oBomb3lsl, MoE SMmYmadl Lsdyndom 3MmEaLL o baMyxmoboss o39380Mg0YMO.
5819M76B0L0 30 505L 5 LogoMmmgdl. dmenm Hamaddn ho@omgdnmads 33em73700, sH376s, MMA 581M76B0LIN Bomam
MabobEIbEMOSL 5h37690L 35bB0L ;gomo bLnsd3maby s sSboMmsdbmbal dndomo.

Mo g9bg0s 30emyM 356, 39y 35b0 gozMmgmadmons Hymob bo3nmxomsb (Lol fymal slbgdmdal godm
5o 3nemglgms),aobbb3s3g0s dmMammmannm JymEnmymo 35b60basb, sJ3b dgofg BmBol Bmommo s
boymaxzn, §0o3hol bolzsm@&o 30 dm3iamg. osMob IgBaLbHomoe gMobggbnobo. MmagmMmz BmagbLgbgdom,
3no@nmymo 3560 3gmdsxzmmeoodo 567 mmbJgbosbos s dgndmoans Lagyomomn 030l ELIE3IM3s, 33aMMMN
3560l dgdmbzg3sdn 30 y3zo30mo LMNMYMBOMO oM. 39 33B700L6 Amdngds s dgLHozms dMs3zsmn
73L390030L S B8 sbsMmnBl Iggasc dndnbsmgmol.

dsnfg Mmd dy3gbmo snm@yhym 356L 96y Vvinifera sativa-b, 0go y3gms 08 x0dL dmoEosL, Bbmamomb bgs
PomImBog)bmgdmsb ghose, Mmdgmog Jomoymo 96gdyMmo ¥n8300sb go335bLgbgds. ngn dybmodals
commb godmaygbgds, Mmammz bLobsdygbg bohomo s vg3L abm3znl Esdsbsbnscgdgma 6ndsb-c30L50700 oy
mMagsbmmg3@oinmo 3Mmazomo. daobo dsmE3oamo ImoEs3L ynbhl, 3uBn3nmsl, 3obL, MOoMMOLS s Ho3fab. Mos
0796700 Bmas mmagsbmamoxiznsls, 33965y 708700 Bnofolibgs s 3n0fnbg3ds bohomadnligsb. i39l3700, 30M)N,
dbomon, Mgds, ymmm@o, smommo, 3&73560, 3H39mo-domamsn 6ofomgdns, Mm3ymomsg ysgmsl os3nbo
136730 goshboo.

35606 BL30L BYOJENS, goms boosgdn “odsgmadnls” ool Hymabs s BYBMnxbEgoal dghmso,
bobdnmfymadol o ULB3s ULY337300 bBo3zocngMadgoal dgbobzs, MMAgmLs  d3gboMmy Amds3zsenn bBMo-
8906300n5M700LmM30lL 890m0nygbgol. goms 8dals, kL3700 HoMdMJ36056 3mMAMbByOL, MmImgdog
53mbEMmangdgb dzgbofal :3bjngob.

35b0L 3@0dd0-dBoddn Homdmoagbl Loymegbl dEgbomol Bgs, 333389@0yMo s MJy3MmeydEonmo
bohoamgdalinznls, MoE dmnEse3l MmagmmE 393567 Tobsl, b33 Y3930aMgdLy s Amaszsm 3@736790L. yammmEgodo
©5 MJgd0-yanmm@gool Homdmdmos bgds  330MG300sb. yonmm@on 9703936 godEsM 3mbgol o Lb3s
LEMYIGIMYM ghogymgol, MmABgmoi 93gbsMmal  gobznmamyxdolicnznlivs Lagom. yanmMm@ol dmdhoxgdal
ommb, nxmgal 3ggmo bIgmEgds s BEgds Lobsdgdmal sgmm3qds, 30dnbsmgmol mogboxznisgoals
3m@Egbo. MmEs dmomidn hsdmE3zn3wgds, LHmMge 85dnb dn0hbg3s yammm@o Mjs. yommmEGal H33Mo-
yaonmMm @l ool 05300 HamEGomao 533b, dogmod domooson BMms yemmmEab §3gM30 bogds, Mog s303semnmon
37MmobBgdnb Lobgmomss gbmodnmo s 3560l dgmomxzznmasl sb1y dBalizgb LHEMORISL gobLsbBm3zMagl. Lb3s
93965M7700L356 goblib3e3gd0nm, MMAmgdnE GaMBnbscmyMma (bLasdmemm) 330mE0l HoMmdmJdboo sbymydyb
B, 3560L ymmmEgdo Mmool gobogmdmodgb, Lobsd sg3m Lagomm Loodm, G360 s by33zxd0 gamydxbEgoo.
3030mmb Mo dggbgds, 0gn 35B0LmM30l, MmammE mnsbsbigdmo 33gbsmMabm3zal Loaymeabol MmmL sLMYMIOL s
03gbofgl  80sgM0L. @mogmadn 30 oLy,  Lobogmebemme  860836gemMm396  3MmEgLgdty  0mgogb
3olybolidggdoammodol, Mmammogss MaL3nMsgns, GMsbL3nMogns o BMEAMLObogBo. LHMMgE gbss ab
goBommmaoyhn 3MmEgbgdo, Mag dgbomal gbdsmyds Logmsbamgdn, gobznmomydslis s BMmsdo.
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4. 35600 doMN0OEN OB35J0J00 S dsonn 39b9% 03030

33 mMo: 017309 Bazomadznemo

35B0L doMmoooo dfgMmgdn s
©53350090700:

o 33b0L 30M1LDMO EB835IOJO0

o 3560l d&300b 53570700

o 3560l BoEM3msbads

o 33560l bm3m3s60 535070700: FMajo s
bogomn

e ynmdbob Foo

4.1. 3560L dofooson 30Mh1bydn:

oMy IMa3sman 3mEbamo mmasbobdals, Mmdgmog 35BL gomM33319m B0sblL 8ygbgdlL, smbsbndbszns 30MnLgdns,
Mmmdgmos dmgdgegonl dgwagee 3560 00Y390s. maL, dbmazamomdn, LbB3sSLB3S Mo@ImodnmMaty
ayMmebmonom smdmhgbomans 3560L 30mM7Lgdoal 100-00g a3mmMas. nbnbo LB3sELLB3S MYBbadL dng3n3670050
s 3MEIMEY0056, Mmgms 35aM0-397&MMxd0l esbdsmydnm, sLig3g Aybmdnbs o Lb3mal 3MmEgLbol cMmb.
300L0L g3oedBsbgdby Laydmol EMmL, YOS L3sLSBgMmMm 6335&MEIdNE, MmAmadng 3sB0L 37L370L
360567076 s 0bxznEgnMyds ghon 3ggbsmMnsb 8gmmaBg gossd3m. dnnbgszsm ndabs, Mmad Bmagngmorn badomy
domomon MaBobEgbEmono godmomhgzs 630s@mMeEsl 0dsmon o o Bnobyds, |aL3gdnmm 333006 MM
690s@m©s 30M7L0L  3oBVbol o003 obgMbadL. onbxznnmMgoymo bLadofg 30 Lb3ssLb3s gbgdab
LOdOMdNmM 50bBNENMYOL LybsdygbaLss.

3360 (Vitis vinifera sativa) 0c3mgds 3ym@nmoe, Mmdjmog y3gmoeby oJ@onmomss ©obgbnsbjdnma
30M1bydalgsb, Mabo godmadf3g30 dnbaboi bofoemmdMmoz BommgLgmsl gozmEgmgdss dbmaemamdn. ndol godm,
Mmd 3560L godMmozmads o Jnm@En3sgns 933960bgmdal 1dy&gbo Mygombobom3zol dybmoal gofgdy
d9mdmgdgmony, gobodmazmadgmao dologms dg@onmo 835EJdS XJM 30093 dSeMmanm 9&e3Bg, Lobymaado.
LHmMge s80@ma, ULLbgMa]ad0l BoBMLSbNGSMYmMa dgmdsmgmods, ULESbsMEJONL ©o335(EPPO) o
3hmEmimmoon  gom3smabfobgdoymo  Ondomds, gMmo-ghon  gosdfy3zado  J0ggdss  30mbgdab
3M93363300b0N300.
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Mo 996700 300bg00bL 3emoboxrznisEnsl, abnbo 8073013650056 domEMMBYE 3500Mag7bg0L, MeE 60dbosl ndsb,
Mmd obobo s8M300x079Mb0 3MNSb doscn Bsb3nbdgmo mMasbabdal, 83 dx8;b3zg35d035B0l dgBsdmmataby.
30M7bob 530moMmgds s godMmozmgds dgbomadn sjdnnMmo Gndnbomgmol s LnbE)dnm nbxyzgdisnsd]
8fMdgmegds. 93900 MmA go3zngmon 30M1LdaL 873760600, Pbs 333L8meal dsmn gabadnss. 30MYbol ggbmadn
d70393L MB3-L (MybBmJLoMOOMBY3IMgnbol 35535),85800, MmegLbsi dsb3nbdgman BEgbsty 56y 35b0 EbI-bgsb
(cgbmgbnmndmbnimgnbal 81035) dgagds. LHMMI s30&mAd, obnbo E3MNSL FsL30bdgana mMgsbabBAnl
37@00mmabaL, dobo ModmbmIgool BY6JE0sl s 3MmEJnbgoal Lnbmgbl. goms sdnlbs, ndal gsdm, Mmad
0fhm37330 35B0L PbsMmo dxbndbmb s godmabmmmmb 0bd-0b bom3zgbadan(errors), 30mM7L500 dsg@0YMoE gobniEnsb
09®0305L. dggase, 30Mbos g3mmMNEns s dsmn gibm@En3gdn nwdn3s® ni33mJds. doybgszsm sdnby,
300L0b Mo8cgbndy LGSdNMYMO ggbmEn3n sMlgdmMoL, MMImMIONE EMBNbS6ELBN shnob 3560l nbxzniznfgdals
3nomboo.

LonbBgMmgbms ab, Mm3 3007LdoL dggmol dgdgmd 356dn 808cenbomgmodl heat shock 3MmEgnbgoanl,
LE0Mg0gbxd0ls 0y PR 3MmEgnbgdol Lobogbo, Mog 9EgboMmals Lasdmdmemm 3d77obaBdos 30MMLIdAL
D0boomdga. LHmMmye gosd@nyMmadymo 0819610 LobEIal godm, 30MYLNo 83510 3356700 Bo3mMyds
90870700 3M05b bLmM3zM3560 V33511100 L BndoMmo s dom FgdmEgosboE 8@ o Pdaydgb.

2005 Hganl hoBofgdymao 33mmg30l Bobge3nm, 3087000, Mmd G7083gModnmsl 30m7Ldal go3zmEgmydsty
bb3oLLB3S go3mMabs vJ3L. sMAMAbs, MMA domama Losbolb ccmmb 30MNLIdaL 8mJdggds ncmanbids, abnbo
IBRMm mo@gbBMmadn bgdnsb, dgLodsdnbo, Boxsbnmdn hs@omgdnmo 33emI3300 mModmMsGmmaymo
d70mH3700L 80Bb0m, dgndengds ym3gmm3nl dsmmgdmn oM aymb. Moy dggbgds 303 sdnbeols, bgszbo gomydm
30Mmodg00 bgab NHymob 3007L700L godMo3eMgosl S v3xMbyoL docn bA-0b gaMaLENSL. 580l godm, MJob
d70m§3g00 30m7LYdBY BodoMmal 3gMmomedn 7@ o My3madxbgdnmons.

LonbEgMaLbms ab, 0 MmamMm goomalb s dmdmomodl 30mM7Lo 350l gMmon Bafomosb dgmmgdn. gb bogods
Mmagmmi 3eobdmegLidsdsl, sbg3g Bmmydsl ozl gbonom. 3mobdmegbds®s gl sMmol PxManl 3gymdn
d70535em0 sMbgdn, MmBgmag 33Bmodgmo YxMmgegdnl 393dnmMBgs 3sbybaldggogmo goEm3mastdsl gozmaoon.

30M71bgdn, Mmad dx3oBsLbmo docnn EsBHNSbx00L nbEIOLN3IMONL Jnby3z0m, 30M3730M SgNEML BMoMl sbzgx30l
30M1L0 E5N35370L. ol go3mbs o33l Bemydal ged@om 3mbstg, dgLodsdaba 30 mJdggol i33L30L BMELY
s yammMm@gool dmbozmnsbmdsty. oyds, 30Mybo doMmomows x3mmgdsdns do3mEgmadymo s dab
dobamogm 35L3momye Jumznmyddn, Bemmydol demm3znMyds oM Bg3zs 30M1Lom, sMsdxe JoemmmbBama, Mo
3360b dngf sMab HomMBmJdbomo s bafommmomnz Bmmszl 30M1bal gozmgangdsl. (Martelli et al., 1986). o350
39mmbBs oMol 3ggbafgymo 3manobogdsmacon. ngo Homdmngdbgds gannisbnmo-bobogbal ggbgdals s3@n3s300b
0709390 Lb3sslbls MMagsbmgodn. ngo JMm370s, MmagmME XMl 33egman, 85d0b MmEs 33gbomMal dnoagds
LEMaLbo d6 ESBNSbYdS. ommbols ImgBxgds smfgmamans, MmgmMg d3gbsMmal dngf a3nBngnma doMagymal
d3J086s LEMILOLESD MO3ILES35®. JoemmBols BmMTnMmgds bgds 3779b03nMo sbBNbldYMm sgnmyddan.
©360569011Mm Jum3z0mgddo Jommbol HomBmldbs s LnbomgbBo oMol xgM 3073 EMEBamo YxM]gdal
sbogogzs dndomoyano Jdgegds, Mmdgmoi obJ3g FMmommmool gobiymbldsbsg goLsbyMads. oMy
Smbndbymoaby, 3ommmbBs Homgdmnddbgds semydnbol EmJLbosnMmodol mmb. Mmgmbyg Ebmdomos, 8393)
b0osgg0dn semydnbaol domomo dgd333mmods 0§333L 83gbafmal ImHoadzmol s dobn BMcal dgbyegosb.
omememmnbogymon 33ama3300 3o sbos3ymal digbsmanma 3mmAmbal, Bals Mygymo@mmab-s0Lbiznbol
075306 35380006 3omBl GomdmMJabobmeb, Mmagmoi obmznl 3Mmdm@mmol MmmbL SLMYMIOL. JsemmBo
9003700 B-1,3-glucan B-1,6 . magmMmE 503603670, , Benmgdols dgmmznmgds s bogzs 30MLnm, sMsdgce 3senmBbo
Mo 35b0L 8oy oMol HomBmgabomo s Bafommdmnsz BmYs3l 30MYLol gozmEgamgdst. (Martelli et al., 1986).

31



Lodfnbomme, gl 3obybo dEgbofals Bogh BmnozL dogdmmgool JJu3mMEGL BMMgoEsb bLB3s bofomgddn
Bmmydob go3zmom, Mg dggge dogdmol 9398msegoslt 093336 BMmyddn, Moz ms30l dbnM3 snb3ndaMydlL
561 vfanbo3l BmEMLNbogBLL. 580L LNd3EGmAans Hoomgm x0dgddo 376700L goLifzmaz gofoomads sb ;mgofan
x03700L goyznomgds. gmomal foogma dgmgmszs gob3nmmodgdoymoas xi3ghmal 308836@0L s6EMENsb7d0L
531811aMoE000, Mg dbg37 87009800 VMO0 dogdMmal 3393momgxdnLs (306500086 BENMITs ESOMMINMOS
39MM Bgos BMmMnsb dogdmgoals §msblb3mmEn) s 0fygds 83035 yds9gE 30. BodoMmo s soLENBAl 37535
dmdggg0gb nobyg, Mmd 0§ygds sbEBMENsbgdal Homdmgos, sbJ3g, Fymob egxosa@o Lofoormal Lod3Emagol
BMmab. dogmab 93n81nmMoEns, sMhedsmEm BMmmab sbEMENsbdNL ogmm3gxdsl, shedge n§333L BMomab 3333000
633300, Mo godmH3gymoas mbdmbnma §B6330L Fo@gdnm. bLmmg sdgesb dmeal 30m7LoL LobgmHmegdss,
Moz VMMl 3330008 godmba@namo.

do1byo3s ndnbs, Mmd Bmgnghmo x0dlbs 0y Lobgmodsdn smbodbymo 30MmM1Lo 306y LNA3EMAJOL oM
507003070L, omgmon 3560 oMol MYBobBIbBAIMo BmOmol sb3g3al 30MyLbol Godomo.  gofo
37&00mmoGMmo s obBomemmagonho 33en0gdnbs, 033egds dmbazmnsbmods, dgnMeads dobo Momgbmody
s Lydomemm 3Mmmendd&olb Jodonmo bosmobbo. n8ol godm, MM BMoOENEsb dogmxdal GMSbL3MMEN smoMm
b0y, 0BEMNEIdS FoME3mal gob3nmsmads, dgm3smgds s bndHnazg. domamas 3153700L (M3000L 31530 S
309mM3535) Mamgbmody, 33nMEads ByMalb 06E7bL03mMoY. 83965MgL sbg3g oM 3ymazbals gbgMmans Lafyol 3E&S3bY
LHMMo GomBomorml godmboliyzs, Mol dgggsesyg doMmE3mgdal bahomo 39M 30000MEYdS S SbsMAZbAL
dm3H0x3053 SMomsbsdsmns.

Lodmammeo, 33g0sMal domomscen Bafogdal, 8o mMmals Bgb3al Mol Bgasgmbgdnl, Lodsmsgm Boghamgdal
3960 ogMm3g00Ls 1 LB3sLLB3s AgBsdMMaEMo 33eMnMg0300L 3xgasE 3360 LYLbEEIOS Y 33c0M3sd]
doal. ooogdmb 30M1LL gLl y3gmoxyghmn oM 3ymazbobm o s3sl 98s@g0ds 35600 sjfmaon Boghmomgonl
fomdmgdnl nboninmgdsy, Moi 9HaM 33dMMIdL 30]3 dgBo abBnEo3l. djaagee, 30Mmmbo, MmAEymos
oom@GMmmanmn 3sMmsbo@ns, 8mBs330s30 s LNbxnEnMadnmo d3)bsmosb, dgbBmdmo dymas, XobLom
939065M7Bg gosconl.

9sM31b 390maBg coymebmono, 308700, Mmad dgbadmms 30mM7LgoLLE 3JMbym agdncn 33gbsMxgdabm3al,
Mo 3odmnbaegds 335030l 13700 3o8degmdsdn, 3sgMad 30Bdn sbndbnman g o dgLbHozmmoms. ol dgdcama,
Mo BMoaddn oo Momeabmodnom dosdofmn ghm3gds, 000MaN650s BMEMLNbmgBa, Mol o3nlb dbmons
5930M70L GMobL3nMmoEnsl, 0537700l obnM3zal bofmxbg. dgbodsdnbo, fymal smongdagds dxdEnmgdymos s
d3gboMg Ag@ o ndmydl g3om35L. goms 330bs, dSM0 AmMLazmMnsbmds s df3567 Asbis 3obm3gdn, s330MydL
GMmsbl3nmsinal 06E7bbo3mosE. Mmagmmi Asbl, 30MMLadn sMobslyMm3zgmao 3mods@nma dm3mgbol oMmmb
96856070056 Aob3nbdgem MMagsbaBAL MmA, gosmbals s M35y AMabymbmb 3bm3gmddggdals gogmdyamgde.

sb939, doemnsb bdnMmo go3zmEgonman 307L0s 3860l Bnbemmsdmmalbgdal sdm3mgdal (3momal Bomombgdma
©98MosE0s) 30ML0. dobn dmJdggdal 337sbnb8n, Bmoreal obzgznl 30M7LL 3353L, dogMmsd Lnd3EGmaydn
8906LB3537307M 0. SMBbNAbYMN 5B MO gosmnb bydsEmegdal Esbdsmydom, 39mdme 3o Xiphinema index-ab
dogfh.  xyMoMgdol xgho yzoomegods, Jommmmbyme, yzoomgmo dmbonzob Lsboom. bBmgogho x0ddo
dmbo3MNsbmos 80%-nmm J3330s. y3gmsby dobsbnomgdgmon LNA3Emdn smbodbymo 30mYLoLls oMol xodol
b onsdmmnbgdnl sdm3imgds s 3momal 3omazn@olb BomambgdMmo goog3somMgds.

oMb Logommzgmmdo hs@Eomgdnma 33emI3300 s30mMolL, MmA J37ybal Lb3ssLB3S 8937bsbgmMdall Mygnmbadn
©3x3074b0M7ONMONs 35B0L MoJnsbmoal 30MNLn — Grapevine Fleck Virus (GFkV); 3560L a3mongmgdals eob3g3al
300bn-1 — Grapevine Leaf Roll Virus-1 (GLRV-1); 38b0L s3mogmgdol sb3g30l 30M1Lo-3 — Grapevine Leaf Roll Virus-
3 (GLRV-3). 3560l 8nbemodmmaligdals csdmimgdal 30mM1bo — Grapevine Fanleaf Virus (GFLV);
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005350 30b30s, 01 MmagmmM Pbos 390Mdmmma 30mM7Lg0L. gb MeB)bndg 9@ o35 dgndngds dmbogl. Lofyals
boxgbyMmby 060330690MmM35600 Y30MYLM, BoEGMULSLoGSMNMOE bBos o XobLomo Lomgszn dsbagab
850mygbgds 3760bal godgbgdol cmmb, Mol anmabbdmolb, LLbgMaggdol TogMm O35 70700L Sj@onnm
3mbEMmmb o dydn3 dmbo@mmnbgl. mmagsbabsgns EPPO (European and Mediterranean Plant Protection
Organization) g300356m0L 9(39065Mgms godMma3mgdnl s b6sdygbo bgMmgaol Homdmadol LESbsMEL, MmAmmal
doo3ofm  LoggbnMgobsg  Homdmoaggbls  o3zn0mnlgdymo  33balb  ogmdmogmadns  (&033gMmoGyMnman
039Mbogmmoy), 06-30¢Mm (IgmabBGadymo nmEYIMom)asdmozmyds s  domanmanynmo  0bgdLboMmgds.
5mbndbymo 3mmEmimmol ©o33s o dgLodsdabo GabEgdnm(PCR, RT-PCR, DAS ELISA) 3560lL dgdm§adgod.,
96350 9967Maal sHomAmmb 30mLg00LEsb ;v30byBsmo byfMmagn, Moz 30MNLIdNL 3o3MEIMIOSL d3nMgOoL.
JdLo0s00bs, 339bsMgms LymmoxznzoMyds s LaMmomoxsnanMgdymo LaMmasszn dsboamal Homdmyds 30MyLgdals
Lo3Mg33630me  dgazndmons godm3znygbmo. Mmog d7abgos  Lamomoxkogomgdnma dobogmol  gobdomEgool
839685oMmB70d3L, ,,80L08Md3tMadgMAO Bobaems, MmAgmog: ) 80g0YMNs YaYsmme LodsBobM gobadmazmgdgmn
FoboMNEsb 56 Lohyolbo goLadMmozmgdgmo dsbomnEsb; gobinmsbamas: 0.8) sbomagstmes 9Egbsmggdals b
939boMgg00b B6oHoeqdal (bLodybmda 3M33mMbybEg0al) olEdBsEIdMLE .0) ynmdbal LofsmAmadmac;“

3000700056 dMdmmal mmb Pbs 330Mdmmmor 33J@MMYdL, Moy dnmMobbamoL 30MYLydal gosdBsbn
mMgsbnBagoal dgbHozmsl, 8o sMEbmosl s 39656d0 doon Momegbmdals 3MBEMmU. sbg3g, Lofyal 9Be3b6g
0969Magl dngf goLvdMmezmadgm GamodmMoase Jdgmhgnm Mbs 0gbol 3000magbgdolgsd mo3znlyxzsmon
sagomon, Mmdgmog sbg3]3 oBmmomadymos Gad6039Mo 37606700Lgsb, Moy oM Ambldl 337d@&mMxoal
d7Bmodgmo 376569000056 godmLizmo.

Red blotch vs. Leafroll
in Cabernet franc.

Red blotch has
flat margins.

Red blotch has
pink veins.

Leafroll has
green veins.

Photos: M. R. Sudarshana,
USDA-ARS Davis, CA

UyMoon 5, 30M1L3xdab Agsmgyds, © M.R.Sudarshana, dmdnjdnmao 28.05.2024,
https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=18900
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8oy 53nby, MmamMmE 36mdnmns, 30M7L70L sbsbnscYdM 3MB3IMIBGNM Bys3nmyxdobg 8nHgogds, Meg 6ndbosL
0095, Mmd LgMmob eMmb, s30MYLIONMN 336080 LYZsAMMOm, X9bLom 3567 3000Magbal gosBsbal dsblo,
0bBMmgos. LyzedmmMal LGgMamabBagns o dybmoal @gdbnzal LoboBsmnma dgmdsmgmonl 3MbEmMmano,
Jd90030M700L 30M7LgdNL gdo3mEImMadsl s oo 8o36gmodsl 3960680, BIoMmo, oSTNSbms IJEILMOS
Lazo®MMmMaL LGgMmamMaBognsl Bgedgd dMmadsm smngd3sdL, Boybyszs 0dols, MmA gL gnmMobBEAMOL nofmamals
70%-0560 L3nMEN ©o81Ndo370L. LB3MAL 3MmEaLlol  LEyMomMmYMo  hAsLo@ofmgdmow  obsdgmm3zg
Lozo®MMmMIdL 7333 dmyszgds dgnfg Bmdol o360, Mmdgmog L3oMGoo 03670 o BozMs@mal ymzgmo
890mygbgdnl dgdceama, 53@maAs@E Mmoo 933070l 3ol gBnbazgdiEnsb.

sbg3g Abgds 86033690mm35b0 300b3s, 0y Mo Nbs dm3nbymbmo o3nMmnLgdnm 35B6L. 58 dg0mbzg3sdn
gfosegmomn godmbszsmaon 3360L sdmdnm3zss.d07b6gs35 ndabs, Mmd gb dg3Mn 83376560LM30L Moo S
98mEoyMa sMmobsbym3zgma 3MmEgLng, s8nm LB3s 35B70L goo3zomMAgbo AMBs35cm0 ENbBNENMIdNLESD.

4.2. 35600 3&0300L 335070900

33600L 30M)0L 88350700 (grapevine trunk diseases-GTD) sfal bmzm3sb 3s00magybms 3MAB3emggLn, MmABymogs
939065Mal, 3MB3MaBM 30 3560l IMS35MHENM356 B5HoMIdL 35350070L. 30MY 0L 83350010700 godmP3gnamns
Ms800g6037 LmmL ghoIMOMOMONT S dnMNMBESE godmnbo@gds dgmgbal bg3mmbal, 3sl3NmMmomnmo 3mbxdal
006339300l o Losdommmmme  33ggbomal BAMOAL Lobom. gofms smMbndbnymabs, 033mMIds dEgbsmals
xgbmmmagnnmo  gob3nmomgds, 330mME0 0m30dgdl 33006 o 937boMmal gob3znmoMmgds yzgmo B3
d7x39Mmbgdmoy.

&aMmB0bo Lo3domeE SbaENS S LyMB33L EISBEMIdNm 1990-0560 HaM]dNELSHL NEIdL, dogMmsd 3Mmdgds YBMM
sMmy snfym. xgMm 300093 Mo3sbol B6osdmmdgddn 363xd0m d3m3mgdlbonl d738mb3x3730L LoxMsbggodo,
Mmdgmo 93-19 bey3Nbgdns smfamomon. Msban 8xEbngMgdn, Mo35bB0 S 300y 58dMAY6, Mm3 3560L PgEsMn
33mads dsbomdnEgdo bmimadoom oym godmfzgymao. goMm33gnmo 3gMmomenl dgdamd, ssbammydoo 1912
ol am. 39@&Mmna (petri disease) sbLBS, 01 Mmamm BosbgdMEs sbamMagsbmes 356700 30l sMnmao LobBgds
bb3sLbb3s LM3Madno NbBoEnMgdol godm. LM3M33b EOO35EIdSMS LNAMS3mg o oM EsbMYmMIdYM
898Mdgm s bb3ssbbzs 3Mb@nbyb@goby, 8obLB35370mMN sBmhAgbjdnm.

dogommoosce, Eutypa, Mmdgmbss Lmim Eytipa lata 0§333L o3bEMomMosdn ssbemmydoom 1950-056 fangddo
500fgms, 1960-0567030 godmhbs LaxzMmsbggobon ,,8530 i3360L“ Lobmmadn, MMAgmbsE 13050 ,,8568M765L“
70mg0b36. LLdmmme 30 EM]deg, 130 &0 Lmimb Lobgmods, MmAgmoi 30939030670 34 g3oML (genera
0535B7LEM), sbMENMIOdNMNS 33MY 0L B3350]0]1OMND.

30M)0l 88350710700 dogmlb dbmxzemomdns go3zmMEgmgdnmMN. ymagmhmoymo doo dogh doygbydymo
Bomomn  Modgbndg domoosmel  o;m3mol. dgnMmegds dbY3g dmLogmols  bofolbog o 376sbob
LogmEbMabYbomMnsbmods. smbabndbazns nlng, MmA3 30Mynl 883570700 §Mhon-037065Mnsb dgmmgbg L3eMal
m3gMmogool  Mmmbsy doonsb, Mol  godmyg dson  go3mEgmads  Lozdome  0b6G7bLoyMas.  sbY3g
3oLomM35mMabHnbgdgmas byManls Lahyolo dgmdsmgmods, Mol Bmanghmo dgdmb3gx3sdn babo@smyma sMm sMals
035053d0ymxzznmadgmo dybmools emmnsb3zg. gl 60dbosgl 0dsl, Mmd bdoMo, sbsmasbmes bgMmagos 30
dg0dangds nymb 30M¥ 0l os350700L do@oMmgxdgmo s dybmdals ofmb gMon s 03037 nafmamals godmygbgdom
bm3mydoL gMmomodmMomds GoMEn3sc go3MmEamel.
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35M)0L 8s3570700L Bofoann, MmammoEss 33@MaL ss35Jds (petri disease) o6 ,d530 Bgbo“ (black foot)
3605670l sbogmastmes 35670, BogMmsed glzol 3md3mgdLn o6 gnBn3s ImbMmeo 3567000 g3b300s. b
000335L b, MmI bdomo Ji3360Mg B83510NL To@oMmgdgmans, GsgMmod gl LNAGMIPMo o gEymod..
LodEmAgdal godmhgbs dgd3ncog, dgM3g Haanlb dgndmyds snfHymb.

30M)0l 8835070700 LodEMIPMoe JMMTsbgl 335606, dogMmod 30bBPomYMo  EsmM3s3magMmydal coMmmb
Mo0800g6037 goblib3o3300L 3Mm365 onbEds AgLadmgdgmn. BYLE) 3sLYbL 30 MsdMMIGMMNS ndgng3s 8ol dgdgma,
Mo d&odL dgobfozmal.

8963060Mmo 30M¥) 0L 35007100l MeBybndy dg8;b3g3s:

9L39-bogomm3zgmmmdn bdnmo g3b3gds d38mb3g3700, MmeaLsi 10 56 @0 fanol 3960680 MO3gbndg 3560
b3g0s. BAMOAL 3gMmameo doMmomoEs J80b3]x3s BorbYmMUL, NBMm FgBo 30 03mabol c3gL. Bmangmon
070006373500, 3560 mnngdnb godbdsmny, dogmsd dgmg b dmbszmmal dgnfg Momegbmodsl dsnbis abbsdl. gb
qL3ol  3m33agdLbol  LESbsmMENMAN Tg0mb3g3ss, Mg d3m3mgdLbooo oby 83gboMmals Myssmo BAMdNO
8399m0bs@g0s BMmesbmym 39606d0. glzolb mMo mmMaBs sMLgdomMoL-Jmmbainmo s d3350Ma Lobol, Mm3gmos
53m3madbooom sMal godmbs@nmo.

LodGMIgon bom3sNS 3JBNNM 3333930500, gobLaIYMIdom 30 BoGbymol 3gMmomedn, Mo gedmaba@gos
xmomydbg 305363006 Bmmadal” sthlbgomodnm, dofm3zmgdby 30 dozo famEnmadal Loboom. glzol Lobmmadal
mmb LB35ILB3S gBO3B7 Lb3sLLB3IS bmim cmdnbomgodl. 3nM33ma LndE&magdn godmH3gymns Phaeomoniella
chlamydospora-bs s Phaeoacremonium minimum-ol dngf, Mmdmgoos sbzmB8oEa&aolt Hommodgqbab. Mogs
0996705 878gmd 3gMmomeb, 3sM)ol M3mdsdn dmbsfomgmdsl omgol ogofn Losd3molb gsdmaf3g3n
osbnemdngy®n Fomitiporia mediterranea. LsdmEMmmE 30 3009000 JL3sL 3MB3amadLL, Mmdgmog dmam
LoazgbyMns. MoE dgg6700 EB535700L gob3nmoMxoal J&370L, sbg godmayyMmgds:

e  White rot- 57 8gfmdobo sfhal MmagmME mmyogmo, ogomo-dmyznmsmm dgazgmommonl
e Young esca- 3o3mgbal sbgbl 3mammm3sb LnbEgdsty,

o Petri disease- 33b30g0s sbomasbmes digboMmgdn, By dgbgmadymos. s3sL 335EJ0S Bl
JonmmmBo, d5030M7070 BMES s Fmbs35mMN. 01 3(3gboM] 3 ESNMN3Y, 535]0s 3MmaMgbnMmgds
ql35d0.

e  Brown wood streaking- o33L305690m0 MJgdo 935070050 53 LNd3GmAdom, oM vg3cm JJLEIMbsamMo
bLNd3EmAgd0. goM333am0 3gMmomeonls dgdcga 8aMdebo Fhgmegds Lb3oswbbzs bahnmgddn

The Esca Complex

1-7 year old < vine age >8 year old _
Petri Disease
Po. chlomydospora

Dark wood streaking

" . Esca proper
Grapevine Leaf Stripe Disease White rot prop
Po. chiomydospora
Pa. chlamydospora Fomitiporia s
Prm. minimum

bnfsoo 6, 35B0ab glizs 3MB3emggLbo, © HAL OPEN SCIENCE
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MmgmME N33 33603650, 30MY0L O83510700L dgdmb3g3sdn nbxoinmmgds L3mMgdol gozmEgmadnl gbom
908c00boMymMdL s 8535070L L3l dggas Moo Es@M37301M FMommdIdL. Mog YBMM NS FMommods
BMmsbmnm 355%7, dno dg@oe nbxzninmMEIds Bysdnma. ndalb godm, Mmad dmbBMeamo nsdg@mal gMmommosl
»300L339MbgdmMe” 9@ 0 Mm glsgommyds, b gognmydnc dgMmdbmdnsmys nbxzgdinnl Bndsto 30y disnMmyg
BmInl FMomds,35&0Mms sbvzol bafomBy, Gogomoamse ghmohHmmszsb MmJsby. s3bEmomMNsdn hs@omgdnmas
333350 5h396s 3mMmbaby (bg3000 gobbemyana) s gnombL (MJsby gobbymnman) dgomeno smmMdnmxdymo
3569000L gobLb3537053 016a30ENMIONL 3nMboo. 3mMEmbals 3386373530, MmegLsE 3960 MM 330MEBY 86 by3tg
obb3mgds, FMhommogdal Momgbmds 37Ens, 3ogMsd ghammos ghoHemnsb Bohomadl sggds, sdno&mad 356l
bAmMods 35M)0L o535 700LES0 dgsmadnm 330006 Bgds. Mo dggbgds gnombL, Mmeabsi MJoo LB3mMAb
dg00mens godmygbydnmo, Fmommodgdn dgesmixdnm dmo35mHem3sb 6o§omgdl sggds, dgbodsdabs dsmn
©0537@¢M0 cnns, bmima nb&bLoyMo IMs3eMEgdy s 8;3360Mal 33coMTsE YBRMmM sy brogody.

hbcogds 300063y, 01 MmamM b s30MnEMo 35MY0L 53510700l o3MEIMIdS 83008067 3005050, Bom
dngf 35B0b 0bxznEnMydnl dgdama, ghosymon gsdmbszsmao 33gbsmal sdmdnMmizss.

e  Jdybmoanb LHmMmMo Bgdbnizol gedmygbydom, MaE gnmMobbIMOL nofmomal LEGgMamaBogasl, FMogmmoalb
©nodg®Mmol 33830Mydol 0y gmohamosbo bBofomadal ,330M330600° gosgmol, dgbodmgdgmos
bm3mM3560 EOO35]0700L go3MEIMMgod0L 78;30MYdY.

o 05M3mnb LEBIMNMOBOENS 33606 386D goalizaals CMmUL, Moms s Ambgl L3mMgdolb gosdsbo.

o LobyMm3zgmos FMmommdgdals d303nMads, 8obLognomgdnm dMo35mHemm3s6 Bohomgdby (Fsgomoomsco
3569000l ,,osdMIdNL" 3Mad@nis)

e bb3mys Pbgs Ambgl ddMmagn 3gMmomedn, Moms bmimadal L3mMydo ba3egdsE gozmEymegL

o  Lb3mal FMmogmmodgdn, MmImIdns oo sdgGMmom godmomhg30s6 by o3033500 d7Fs330mal,
oMb 86 dogoamoomse Bmogmegmdsl bmzmb dgLsdsdnln 8@odal godmygbydnom.

o bofoamgdn, MmAmMIdoE 1337 89060sMns s HoMmdmoggbl L3mMydals Y LB3sEILB3S 3500MaxbgdAL
MgByMm3nomL, Pbcs Amnmeal 35BL, nbg, M3 Fhommods s gobsbancogl.

©s3360L Loboo, NBS n;J3sL ab, Mmd 35b0b 39Mxnl Ld35]10700 gMmm-gMmo 8603369cmmM356 godm§3335L
Pomdmscggbl 8337606gmdsdn, dogma dbmazemamb AsbdES000). 83510700l BosMmm3s BYd gosBMgoMICo,
0b@gamomgdymo dgomeEldnm, Moy anmobbdmdlL dggbomol Bo@mULsboGomnm 3mbGMmmmL MmamMms
Lobgfagdn, o137 3960600. dMbNIBYEO IMBEGMMMN s 3M7336307m0 MMBboLdNgxdgd0 335deg3L Lodnsmgdsl
3360L sbo3n o dabn  LogmEgbaobnbsMasbmods gozbBosMmmo o d735030mmon  Bosbo, Mmog bdoMmo
Sbonmm3maggbynmo wogd&mmydom 30073 yBMm dBoMmns.
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4.3. 30¢M3MsBao:

35600 x30@&M3msBAsL dngm godmH3gnmMN V535707300 JMNNSbY0NS0 BGaMdnbol J33d, MmAymbsis ,,3560L

Loy30mmMgx00“ 9hmMmEIds. BoEM3mstds dbmymomb y3zgms 8733606gmdal Mygomb3ns go3MmgengdnmMn s
d79dm0s Bnsbo noygbml MmammE 3Gy, sb737 39mYMace dbsme ;3g6sM7xg0L, oo dmMal 35BUL.

B0EGM3MsBISs M30L0 HomBmImdnm smab domEMMBYM 3500Mmagbn, MmMAgmULLE oM goshbns PxMywnl 3ggmo
0 by305ME SbaMMUL gL 3gMdT-Ed]dNM d33EIMNSLSL. ol doMomoa fomdmeaggbomans dgbomal god@om
3mbodn, 3gmdme 3emmgdsadn o 3MEJmeEgds dHgMmo-333&mMgoal Lobono (Cicadellidae, Cixiidae, Psyllidae-l
mysbgd0l dogm).

FD o BN, mMmdgmmbBgs 30Ls90Mgd LNA3GMAYMOE d35656 gMmNBsbyml, Togmod BGocmn Fo3mEamMIoy,
93965M0sb-33960MaB7 goo3gds, 8faMo 33d@MMxd0 s domemanyMo 3030, dgobL3s370mNs.

UyMmomo 7: Flavescence dorée © Josef Klement-abs bod3&magodo

©530fymo LNd3EmAgxdnm. nbnbo 39MoMmxdlL ndnl s Bobyw3nm, 0y Mod8gbs LybLlndonyMmos dslb3nbdymon
93960M7 BoEM3MsBAsL dndsmo. dofmomoe Losdn, MmIgmog yzgmsby dgmdbmodnomy Hoogam xndgdL
399mymasls, 363010000 30bm byoMmL, 3009Mby BMIBL, dMOJSL s LEbxmM33BgL. Mol dxgbgds mgmm x0dgol,
5mLsbNA8bs30s BoMEmby, BmMxdnsbm s 30b6m gmo.

y3gmsby Mmoo sdmEbmodol mml oMol ob, Mm3 BoEm3msbdsl Tdogh  godmfagnmo gomygbymo
0obobnocgdmgdn, 0gn3g 033boMaBas 30 8yndamgds 3obLb3s3zgdnmMmn oymb. Togosmooms, 39MoMmydgl
ymmmGosb ymmm&b, fannesb Hmsdg.

BoEM3mMsBasb Lnd3EGMABxdN dsEMIPM gobaBRBYMB] 330ME 0L ES330506707MN godmnm 56 dabin s slgdmdom
8399mM0ba@g0s. MoE IBMM 3B 01M©IOS 33833930 S BoBBYML LgBmbalgb gosnbsEzmgdl digbsmy, dom
070 dmoghegds xo@mM3msbdsl bLnd3Emdgdn. bLNA3EmMAgdo djodmgads ayml sgommoma3n, Mos
39mobbdmMdL 0dsl, md bmagxgm sbnsbxds BMaMgdal 86 yzo30mgegdnl 56 8736700l Abmemeo goMm3zgnm
B6ofomby godmabo@gds.
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mfmomeg bo@yzno MmA dx376mon BoEM3msbasl gozmEgangdsl, ob domomssce 3Mgmgds dhb3zmy®-359Fbn
300l s3oMmo@nl 8mbgy 3haMmadal obdomgdnom, MmAmados 33d@MMYm BNbIE0sl sSLMNMIdYL. MmegLss,
3990 30Mab 335Mo@nm 5030L70L BnEM3mMBASL s ngn Homdmeggbomos ol LubymHyszg LobEGgdsdn, xoblom
93965M7Bg gosbizmal dgdgmd, bogds dnbn sNbaznEMydss. 063905300l 3gMmamen gMmdimegds 3-4 330Mals
356dognBg. 8930 Bo@GM3mMsBINm 8835700 MAgds dobn Logmabanol dmmmacg, 8sgMad 3oMans als, Mmad
dobo go3mEgmads 9Mhon MomdnEsb dgmmabg ofm Bgds. gomMmes 33d@mMal BngM go3zmgagdnby, Bo@mM3mstds
9ybmodnl/gedms3madnl cmmbsl dgndmads go3mEgmegbL.

omal FD-Ub dgdmb3g3sdn 333@mMsc Lobymegos Jodobmodgms- Schaphoideus titanus, Mmdgmog Hamdo ghon
00mosl 0dmg3s s Mo30L L Lsbogmebamm n3mL 35B%Bg SLMYEHOL. sbNdbYMN FognbmodgmMs 03370700
3560b §396000, MmABgmo 83gbsMmal god@&sfm 3mbsda, 39Mdme 30 Bemgdsdo dmdmomodl. 8ol dngf oEIdYMN
339M3bgo0n Lb3sLb3s Mml 0hy3xds s Bmgxam 3360680 gob3zncsmgonls bb3salibzs BsbBadn Bymaz 3HyMmLs
dg0dmgds §o35hygo. Fogobmodgmol 3mmnsb gmmadsl, LHmmgw B3mMIbal HbsMmal godm, yzgmsby sj&onmoc
890050936 BEM3mMsBIS. YOS g359bLbm3Egl, MmI oM 3765680 o6 FobEnmoOmMoE SMbndbymao 8fgMmo oMo
Pofmdmeggbomon, Bo@dm3masbadnl gozmEgmads Gogdbndscmnmoe 0bBMNEIdS. JMbEMMmMOLM3NL syEnMIdIMNS
396060l AmboEmMnbgn, 336560l 3080700L (E3S S OOSMSBLYONMN J3MbaLETs.
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4.4. 35090l dofnomon bm3m3sebn Eod3570700
4.4.1. gthogo:

yzgmasby Bwomoime go3mEgmadnmo s 35307 ©os3970s. dmbBame xdMmgoby Byomnbdsgzso, mebss
3Moomy, 8myznmamm-dmaf3sobm xgMmal Lb3solbzs  Bmaol @ogal gohgbs. BaLBNSb 580b6dn mModsty
Mmool J37s 363Mnsb fomdmngdbgds ogomo x3330malydyMmo oiJo FMmojol demago gobznmomgodals
30Mmodg0d0 y3930mMIEn s sbagngstmes 3736300 Bonmnsbo 0mMmY3730056.603%0xzg80 dgbyama FoMmE3smn
90gb0csb 0Hygdl 3modsl. gmogo MJobog sB0sbgol. 3o@oms dnMms modgdn osBsMyma ymmm@Go dg8cagmaddn
b oMo oM 300m5MEJ0Y, bnLEEIdS s s3nMsE ndE3MJ3s. Plasmopara viticola 807310136500
m303337006 Xa39x8L, LMiMaoL. MmodmOogs@nmo 3omsbBodns, Mog bndbosl, MMA LmymL dgndmons  gosmhgls
dbmome gmabse Jum3znmbBy o dgLodsdalo, MmagmMmy  LadMmxun@o 390 0sMLYOJOL. Lmim 0300M5MIOL
DX Mydns 303700, 359bEMMnno. Haoustorium- i3gL30b3sg35Ma LGMYIEGNMS, MMAgmaE nBMEIds dzgbsmals
9xMgenl 30gbnm o6 gomgom s 0fm3lb dnbagsb fysmbs s 13370 B03010xMYdYOL. SLgJLSMYMo godMa3eNgd
bogos L3mMsbgnndnl BMmMInmMgdnm. moomgnmo L3mMsbgnndn adegds 10 BmmL3mMsL. BmmL3mms sMals
dmdmo30, sbiggbysmnma bL3mMs. ym3zgmo Bmmb3mms 97303930 2 BMOaggImMbL. BMOgImMgdn Ladnsmgosl sdeg376
Bmb3mmsl ndmdmomb, “gonmmb” Lobym3zgan gofmgdmdon.

byMmooo 8: gMojo 3060l vmorenab Bymghy, © I|,Rude,
https://en.wikipedia.org/wiki/Plasmopara_viticola#/media/File:Mildew-back.JPG
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LJgbmoMmozn godMmo3mgds AmoEo3l  dsdmonon  sbogmoondol o dgmmonon  mmamboydols
5hYy30mg0sL, M3 EsLBOSAL sdmg3l LJgmigemnsbo MmmL3mMmal BmmdoMmgosl (Lafon & Clerjeau, 1994). PV-
0B5000M70L Mmmb3mMadal Lobom, EsnbaxznEnMmydym bohomadby. sy ol dgydmns gosmbgl 3-5 Hanal
3o6dognBy. obgor Mygnmbyddn, Losi Ladymm bLodismol BodomsMmns, bmimL 3009Mbsgns gMdymegds
330M&70303 30. 30M330Mo0 N16x3YJE0S- ©833500700L LOHYNLS Lagnmms 1088 §300s o &13gMoBMs bnam
dgofhg 10 C, 24 Losoal dsbdogmbg. [10:10:24]. dgaase BmmL3mmgool gedmymazs bogds. 890aa 9@ 36
SYE0g03m0s §3035, Moms L3MMYdY ImMb3gl 35b0L LB3sEOLB3S BoHomMydBy. BMOggmgdals godmygbgdom,
Bmmb3mmgon “doEnmo3zgb” 0og7000L GndsMmnmMgdnm, bosE 8xNsb s n§ygbgodgb di3gbsmal nbaznEznmgodsb.
0bxzngnmyds Mmd dmbeglb, sygomgdgmoas 93gbsmagymo Jbmzomo b3gmo  oaymb 2-3 Lo-ob Bobdomnby
0063333000056 5-15 comonl d508c098 hbegds Byomssbo HamBomgdn. &gd3gMmo@nms Ybcs nymb 20-25 gmonLo.
dgmMmgymo 0bxzgdno-L3mMYMOENS BEJds BN ©y &760560 Modnl d70cg8. L3mMsbgnmammMgdo d5g]xx00L
8ot dgdm n§ygdgb BMsl s M3@ndsmyma 3nmmodgdal sbBsmMidnno 3MEImMEgdNs6 Ji3gbsMmabg. L3mMmsbgnals
PommdmAmos 93300 EMmLMSD ghos, GsgMo8 00y LM3M3560 O350s 337 damngMass go3mMEIMIdHMON
039boMmgdn, gL od330s omof  dmJddgegdl. bymdgdfymon  3ommodgool cmmb  (§300700, OGomomaon
©36006mds,6580,3339M0) 3535JOS danngh sJGonmo@ 3MEIMEIdS. s3BEMsmam HysmmbBy EoymEbmdom,
20-50-0c0g bBgorm3sbo HamEomao, ghon madals dsbdoambg dgndmgds gontbmemlb 100 000-3ceg3 30. Lydmemmeo,
Sy BMsL, 1 sdgdn dn3ys3sman Ambazmab by sbszomasdce]. (Magarey et al., 1994). n860d367cmm35635L0
3mb@mmmoao dmbgl Lsfyol gB&S3BY, 30000000 V35700l FgmMmy oMo NIMBGMMmMM. 3Modn3ymo
La3MbEMmm 3ghomen sMmab LybBmbal seMmanm sbsfynldn, MmEs dndnbsmamdl LHMmoxsn 3383BsG0MN
BMs. 0163373058, 00 gob3znmsmes “dsmnl Bmdnl” BsBsdeg, dgodmgds godmahznmb dmbszmals Lo
©b535Man. 39MomEnEsb,Mmas yommmm@Egdon Bosmfhg3gd 1003-L, “ doMmcal bBmdol” Gsbodg, 356700L
dmboBmMmnbagn Nbs dndnbomgmoals sj&onmac. domdg33bsbgmodsdn 13608365 m35b63L0s 733gMoE&yMmal,
&3600b6modal 3mbBMmmo s 336060L BInmo AmboEmMnbgn. Hodmmdgdal mmL FMmogol Hobsomdga
dofmomsse b3nggbdal dsbBsb]) EOBNdbydONMN 3Mg3oMaBqdn godmanygbgds, 8ogmad gobamzsmalin§bgdogmos,
Mmmd doo dofmoosse 3M733630ma 3mbEMmmamo dgndmosom. ©sds@Egonmo 3mbGmmmabl 3oman 0sMomns
3960680 808cenbomyg Lod3omadn. nbaxzgdEnol nb6EJOELN3IMOS O S535JONL go3MEIMYOs N3J0gLsE FnMEgds
dn8oyMmo o 0769x036&0L 3mbEMmol dymo3bgdnm. 336560l m3sEns Moggoal BndsMmommgdy,35bm3nl
0969x07630, ULsMmy3zgmaoal ImbEMmmmN, GJ60sbmos/AmMmfyszal Godo dFMmojdo 3MEgMEld0s Bbmmme
0530UBmO fymal smbgdmooLsb.

30650006, §Magol go3zmgangdsl bgmb nHymol gofmizgnma gomadm Bogd@&mmgodn, syEnmadgmos, Medwybndy
3Mo@n3nmo dmdgbBol  JmbBMmmmoa. 3md3oy@ghymo  3magmods, Mmdgmog 3870135373070
d7&gmMhmmmagonio boaagnmgdobomsanl, nygbgdl bosoxmdmas d738m{agosl, bmemm Bomadnm dggal, 0y ab
5936mdL gofgdm 3mbnEngdol 33msl, goximmbomgdol Laboo sgbozbol.

4.4.2. bogomo:

bogMalb doMmooscen LNA3EGMAJ0NS - Lahyolb gBs3Bg BMIM]dBy AbEJds BnBJaLBsg33Mn Mogdgdn, MMAMgd0E
056smMebmdnm 3MEgmMEIds Mmool dogm xsomBoBsby. bgmdgdfymdn 3ofmmodgdn- 25°C s 60-75%
BRamemonnn G3bnsbmods. s5350700L go3MEImMIdsmsb gmomo dslosb dmdmms bnm n3mm s NmMm
Mmooy, S8n@&madsg 960336gemm35b0s ©os3970l  godmhgbalivomsbezy o3z0fymo dobmsb dmdmane.
0553500700 3605b90L 3560l y3zgms 93567 bohomb, L3mMgol 30 dgndmaso dgfdobby godmbodmMgdsil o
J79L50530L0 bgmULsymgmo gofmgdml dgddbobsls, sbagma Jum3zomgdal bymobamo 3mbES800sEs. 017 EOS35¢070s
danngfm gobznmofms s 33736700 onbxznnMmes, ©onbxzognmmgdnma 933673006 mgMmmyda dgbadmmmys
©5%369L o gobdgl, Mog dgdceagmaddn n§373L doMmE3mMadal sE370sL. 3000maabL yY3sML ;MdnMo EMIJd0 ©
afomao, &9b0sbo msdggodn.
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Powdery
Mildew

byMmoon 9-6ogamao © Agne 27

09376069700LM30L  dobLaINOIMgOYMeE  Loxmobomm 3gMomeons, MmeaLbsg GJ83gModnms  gomgdmdon
sobemmgdno 20C - 22C -ns, Mo MmLsE L3MMgon LHMOBSE NBMEIdS.  SMLLBNALS30s, Mmd bogMal
893MEamoo0l Bgbnsbmosg Lozdomaling, 85306 MmeEaLsg FModl do3mEamMmadalo3ol mo30lyBsma Hysmo
qbogomgds. 00mag33bobgmdsdn  bogmol  Hobosomdgg doMmooss  gmgnmeolbdgyda3gmo  boghogodn
890m0aygbgos. dMmdmmol byl Hymodl sbgzg 393067 Mm3gMongdal hmymo s LHmma hosGomgds, 3560l
356m30L m3EndomyMmo o@E30MM3Y, go1dxmMdgLYdNMN 53MSENS. 860836730MmM35600 B7bnsbmdL 3MBbE MmN s
LoxsMmo 3yam@Gnmal LEmMno Igbgxa0E0 Mmamt i Mogladl dmMmob, sby3g dofgdl dmMal.
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4.4.3. yntdbol gno: Lobesia botrana

ynidbal Fosl 3960630 Lodn 86 mobo comodnl dmEgdsis 30 dgndmons. 30M33mn o y3zgmasbg Loxmmboomm
39hnmen y3s30mmodsdmg 0fygos. 30M33ao comoal ds@mo xgds 330M@30 s sH0sbgol dsb, 870098 30
3mam@L s5056700. go3MEgmgodnl dgdmbzg3edn 8@J3960 onmnbo 86 bofommodmaz 3gos. Mo dxgbgds gmg
0omdsl, dnbn 8536gmody 8§3567 FomE3zmMdbgy snbobgds, bmenm 83Ls87 omds 30 dgo3segdnl sb Lodhoxzals
ommb  oj@onmeads, Mmes dfgmo 8Hoxyg GoMma3zmal mMoOommdnm o0fygdl 33700L.  3M3336300L oo
3mbEMmmobom3ol snEnmgdgmos 336060l oo dmbo@mMmabgn. o8 3MmEgLL So30MgdL BgMmAmbymo
0567700l 3o0mygbgods, Mmog LLOdYomMIdsl odmg3l 8737606aL smMogbmlL ynmdbol dFool Momgbmody,
83o6LsBM3MmMUL Bobo 53B03MdOL S gosRMybals 3gMmomen dgbodsdnbn Mnal 5g71000. Mg 8xgbgds dMdmmal
m0boldngdgol, domomosse gsdmnygbgds abgoa odom 3My3oMoBgdn, Mmammoiss L3nbmbLocn, bacillus
thuringiensis.. 860836gamm3560s 5M36086m aBMMOgbEsEMMIO0l JBIJGIMMOSE. ©IBMMIbGsGMMId0
1gMmdmbgdns, Mmdgmog dogMgds 3965630. ol GBS IdYMNS domegagMmsccnmlxdsn dobosemolgsb s dals
dogfh godmymxzomn shmds@n, byl pdmaol dsdf dHgmlb dogema 8HgMmol sOmEbmodsdn. dgLodsdnboc
3d39y30a00L 3MmEgLo oM bgds o6 80b6n8Y8sdgs olyman, Moi s33nMIdL ynmdbol Fool ComdlOL o
3m3ymoEnsl. smbobndbozns, Mmd dhgmn 3gmmdmbosbo Gaymo&mMmonsb bym-byms gobogol dngMmogosl.
dgmMmg o 83L537 oMol 8536gmoal MmmL, Nbs sdNds3wal dbmeme als Bmbyodn, Lol smdmhybomos
ym3gaen 100 8@9356%B7 10 §n3Mmbg 83@0 Momgbmods.

UyMoonn 10: Lobesia botrana-b gobznmamgoal Lbzoabb3s 9@ o3700: (a,b) 330M36300; (3—9) cnoMm3900; 3)
m333300; (B) dImbBMEamydn. © bymom 3Mogx@Gm-asbo

Picture sources:

Figure 6- Mondelo et al, via HAL OPEN SCIENCE, retrieved at 28.05.2024, https://hal.science/hal-02944737

Figure 7- Josef Klement,Blat von Fl Doree, CC BY SA 2.0 via Wikipedia,
https://en.wikipedia.org/wiki/Flavescence dor%C3%A9e#/media/File:Flavescence dor%C3%A%% 3.jpg

Figure 8-1.Rude, CC BY SA 3.0 via Wikipedia, https://en.wikipedia.org/wiki/P| viticola#/media/File:Mildew-back.JPG

Figure 9- Agne 27, CC by SA 3.0 via Wikipedia, https://en.wikipedia.org/wiki/Downy_mil ‘media/File:Downy and Powdery mildew on grape leaf.JPG

Figure 10- Julio Prieto-Diaz via MDPI, https://www.mdpi.com/2223-7747/12/3/633, retrieved 28.05.2024
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https://en.wikipedia.org/wiki/Flavescence_dor%C3%A9e#/media/File:Flavescence_dor%C3%A9e_3.jpg
https://en.wikipedia.org/wiki/Plasmopara_viticola#/media/File:Mildew-back.JPG
https://en.wikipedia.org/wiki/Downy_mildew#/media/File:Downy_and_Powdery_mildew_on_grape_leaf.JPG
https://www.mdpi.com/2223-7747/12/3/633

4.5. 35600 Lb3mo s 353069 Mm39MoEngd0

33&mM0o: 0193mmg Ba3omodznenn
33B0b Lb3mo s 33567 M3gMangodo

o 3560l bbzmol bLoznd3zmgodn
o 3560l 8§3567 M3gMs30g00
o daLbMymgonl Habgdo s 390700

5.1. 3560b Lb3mo:

3360L  Labogmebem 33, dobo sMAME)6700E6 LNndgMmydg dmoEse3l dMmo3sm mwnBommmagnnhm oy
39Go0mmodm  33eomgdsl. smbodbymn  33mMomgdgdn  IMo3sm  RoJGMMBIe  EodM3ngdYmN. 58
BRdJEHMMgonEsb bBmagn dom@Gnmns, 861 mebosma  Homdmdmodal, bofoma 3n-s0om@nma ,dxLodsdnboc
SMmEbamoa. sS00mEMa BoJGMMId0ES6 sMLsbndbszns Lnbosmmyg, Gg83gMms@Nnmy, Labmbadal 33emomgd.s.

0 dm30d33m03000 MgJLbn3mMbL ghoo LsnbBymabm Ln@ysnl gobdsmEgosl 3bsbs30: ,336mmmans [0gMmd.
phaino 39h37670 o logos Amdm3mgods] - dnmammaonal bafomma, Mmdgeog LHozmmol dEgbomams s bm3gmms
Logmabaob 3gMomeym dm3mabyoL™

57 30 363700, MMA oM 35b05 godmbyazeolbin s dobn BgbmemanMo gob3znmomyxds dMma3sm LonbEgymmgbm
3MmEgLbL dmnEo3L, smdmEgbgdnsb-bndgyMmgdceg, ymagmhmonmog. 37376069700 Babmemansby s 83gbomal
33m0nmgdBg ©8330M373000 3NMMO]b gongmb, 0 Mo LFnmgds 3;3gbsmal, Mmd dxLbodsdnls dmngdbgb.

Bgbmmmagoymo Loxzgbymgdn LB3sLLB3s 333emg3Mal dogm gobLB3s370NMOs Homdmeagyboma, Bmagngmm
070006393500 dmo@Ese3L 1-5, 1-7 Loxzgbnmlb, 6o6 30 FgBoE EIGSMMMEss. 8737606gMdsdn y3zgmsby oMo
390mygbgdmo d3omy, dg0cga0 LoxrgbyMadNLgsb 8ywagds:

1. 330Mm@&0b godmo

2. y3530@mos

w

3o0mboly3ze
4. 0970350
5. Lfymo Lodhoxzg oby Monzgma.

(89630005M700L 3MEM]dn d3omsby)
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Mmo3ganol dgdeagmd 3o 0fygds 38B0b 3bmzmgosdo dgsmgono 3dd3on, dmb3gbgoal 3gMmomen, Mmdmal
mmbsg 356d0 Labogmabemm 3MmEgLbgdo dxbgmMxdYmMNS o 83gbsfy sbagmn gsboxibymoabom3nl gdbogydes.
MmmgmMy 50360367, 87376067700 Bgbmmmagoynmo Bsbgoal dgbodsdobs, bB3sELLBIS sgMm3MmEaLadl
0005Mm o376, LHMMg dmML37bgd0L 3gMomedn 30, doom §nbsdy 35BaL Lb3mMo-zdmmMBnMgdals sAMEsbs agds
3osbagmgao.

o3 8moEo3L gb mMa &gMmdnbn s Me@madss abnbn sby 3bnd36gmM35607?- 35Bal BMMAnMYdS, gymalbdmol
93gbomnbonznl goMm3zgnmo 3mmdol dnggdsl, dobo BsHomgool LozmEgdn EOXENBIOSL abg, Mmd digbsmyd
Lobosomg m3Gndomnmoe BnommL. goms s3a0bs 8H3067 Tobodn Bmbgl M3gomaLbo sgMmogns, dgdznMgl
bm3m3ob0 VO35 70700L Malzn o 396sb0L 8769x376E& 0 godomBn3mal. dmimge Mmd 30J3s;, 3360l
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1. Key aspects of Organic Viticulture

1.1. Introduction of Organic Viticulture

Author: Giorgi Barisashuvili

Introduction of Organic Viticulture

e Definition of organic viticulture and its
key components.

e Vineyard and environment.

e Soil fertility managements and fertilizers.

e Plant protection, integrated
management and utilized preparations.

Organic viticulture is relatively new practice in Georgia, having been established just over two decades ago and only a
small percentage of the population is aware of it. Before powerful and systemic agrochemicals were introduced in
Georgia, Bordeaux mixture and sulphur were commonly used to prevent fungal diseases in grapevines. It is worth
noting that these substances are permitted in organic farming practices. In this reference, a vineyard characterized by
the application of potent systemic agrochemicals, mineral fertilizers, and herbicides is conventionally categorized as an
industrial vineyard. It is important to recognize that organic viticulture represents a complex field that is associated
with multiple risk factors. These risks are somewhat mitigated in comparison to industrial viticulture due to certain
factors. This is why effectively managing viticulture involves obtaining a deep understanding of key components such
as vineyard soils, grafting and pruning techniques, vine characteristics, pests and diseases, green operations, and
environmental considerations. This paper serves as a fundamental reference in the realm of ecological viticulture. We
aim to discuss key topics that pique the interest of the general public and particularly those dedicated to this field.
Organic viticulture goes beyond simply producing organic goods; it also prioritizes environmental conservation and
stewardship. Regrettably, it should be acknowledged that both in the recent past and currently, there is a widespread
and often unregulated application of systemic and potent agrochemicals, including herbicides, in viticulture. When
mineral fertilizers are also added to that, it paints a troubling picture that highlights the need for a shift towards organic
viticulture. We anticipate that those interested in organic practices will find valuable information in this guide.

1.2. Organic Viticulture and its Main Principles:

Organic viticulture in Georgia is still relatively recent, even though the first pioneers in this field emerged around 20-
25 years ago. Over time, the principles of organic viticulture have been progressively refined and have been adapted
to the specific conditions of Georgia. After a period of time, the first control body was established in Georgia, providing
followers of this viticulture domain the opportunity to interact with both advisory services and the control body.
Initially, followers faced significant challenges, particularly in the lack of quality organic preparations and issues with
falsification. However, today, there is a wide variety of organic preparations available on the market that make it fully
feasible to effectively control and combat pests and diseases in viticulture.
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An organic vineyard is defined as one that abstains from using organic-syntetic agrochemicals, herbicides, and mineral
fertilizers. Instead, their alternatives include organic or organically approved preparations as well as organic fertilisers
and a variety of organic methods and agricultural practices to meet the specific challenges of organic viticulture. Most
of the currently available organic or organically authorised preparations for the control of downy mildew and black rot
of the vine contain copper. The use of these preparations in organic viticulture is limited to a certain extent. The
recommended amount of pure copper that may be applied to one hectare of vines during the growing season is 6 kg
and no more than 28 kg over a period of 7 years. This regulation has been in force since 2024 and means that an
average application rate of 4 kg per year is possible. In order to be able to work successfully in organic viticulture with
such a reduced amount of copper, it is necessary to know the development situation of the fungal pathogens very well.
In order to comply with this limit, the winegrower must determine the amount of pure copper in copper-containing
products and calculate the required treatment dose from this.

One of the key principles of organic viticulture is the conservation of soil fertility, primarily through the use of strategies
that include the application of organic fertilizers, various forms of compost, soil mulching, the practice of sideration,
and the cultivation of leguminous crops. The foundation of this practice lies in selecting the optimal soil conditions for
the vineyard. Generally, grapevines can thrive in various types of soil, but the quality of the harvest may vary depending
on the specific location. It is essential for the vine-grower to thoroughly analyze the soil in a laboratory before deciding
where to plant the vines. In summary, organic viticulture is an agricultural practice that avoids the use of potent
systemic agrochemicals, herbicides, and mineral fertilizers. Consequently, the final products - grapes and wine - are
beneficial and biologically active for human health.

1.3. Buffer zones in organic viticulture:

One of the key aspects of organic viticulture, among other numerous important aspects, is the protection of buffer
zones. This issue is of great significance, yet it is frequently disregarded or underestimated. The buffer zones are
essential in safeguarding the crops grown in the organic vineyard from potential contamination by chemical
preparations, mineral fertilizers, and irrigation water used in the nearby industrial vineyard. The risk of contamination
is significant in certain cases. Let us consider various factors involved in safeguarding or arranging the buffer zones. As
mentioned, certain risks can be posed by systemic agrochemicals, mineral fertilizers, and irrigation water from
neighbouring vineyards. In the context of vineyard treatment, the risk increases twofold when this operation is
conducted using a tractor in an industrial vineyard, particularly when organic and industrial vineyards are adjacent or
in close proximity. Using a manually operated backpack sprayer for vineyard treatment eliminates almost all of this risk,
but caution should still be exercised in these situations. When two vineyards are adjacent and the industrial vineyard
is cultivated using tractor machinery, it is essential to harvest the crop from one row of the directly adjacent organic
vineyard separately to prevent contamination from tractor spray. The grapes from this specific row should not be mixed
with the rest of the organic vineyard's harvest. Instead, they could be used for other purposes such as sale or
production of wine, chacha, grape juice, etc. for household consumption. Based on a comprehensive analysis of the
situation, it may be necessary to separate two rows of harvest from the organic vineyard in certain instances, rather
than just one.
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Figure 1 Buffer zones in the vineyard © Giorgi Barisashvili

Using mineral fertilizers in neighboring vineyards poses the same risk, as these fertilizers can be washed into the soil
through rain or irrigation water. This can be detrimental for organic vineyards, as the roots may absorb the mineral
fertilizers present in the soil layers. The risk is significantly heightened when vineyard irrigation occurs, as there is a
possibility of irrigation water seeping into organic vineyards. In this scenario, as opposed to rainwater, there is a higher
likelihood that the irrigation water will transport some portion of mineral fertilizers or herbicides from industrial
vineyards into organic vineyards. Given these considerations, when establishing a new vineyard, it is crucial to ensure
that organic vineyards are segregated from adjacent plots, even if it means creating internal vineyard areas that are 3-
4 meters wide. By doing so, the need for a buffer zone is effectively addressed. Nevertheless, the issue of irrigation
water remains a concern, particularly if the vineyard is situated on a slope. In instances like this, it is not just the organic
vineyard that is in danger of contamination from irrigation water originating from nearby non-organic vineyards; other
crops such as corn and wheat could also be at risk. Ideally, a natural border surrounding the vineyard, like a ditch,
ravine, river, pasture field, or bush, should be considered as a buffer zone to prevent contamination. The proximity of
an organic vineyard to a highway is not advisable, as we will explain later.

1.4. Environment and biodiversity

Besides considering buffer zones, the location where the vineyard is situated plays a crucial role. It is essential to
consider the proximity of the vineyard to potentially hazardous sites such as highways, chemical plants, landfills, or
other risk-bearing facilities. Let's delve deeper into these potential risks. Organic vineyards located near highways are
not permitted due to international regulations that dictate the minimum distance between the vineyard and the
highway. In our country, it is recommended that organic vineyards be at least 100 meters away from main highways,
but this distance may be reduced to 30-50 meters for non-highway roads. It is vital to ensure that no chemical or
industrial factories (such as cement plants) are located near the vineyard. The emissions from these factories can
negatively impact both the environment and the vineyard itself. Even if all other protocols and regulations are adhered
to, a vineyard with nearby factories cannot be classified as organic. Additionally, these factories may contaminate the
water sources used for irrigation, which is unacceptable.

Figure 2 Biodiversity in organic vineyard © decanter
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Although organic viticulture regulations do not explicitly forbid the proximity of high-voltage power lines to vineyards,
their presence can significantly impact the quality of grapes and wine. The high-voltage metal transmission towers
situated in proximity to the vineyard exert continuous stress on the vines. It is not advisable for individuals to linger
beneath such overhead power lines due to potential health risks even for a while. When it comes to organic viticulture,
foreign experience suggests that there should be a minimum distance of 300 meters between vineyards and overhead
power line masts. However, in our situation, this guideline is frequently overlooked, leading to vines being planted
directly beneath the high-voltage power lines.

Organic farming is faced with a challenge involving landfills, chemical waste storage facilities, and disposal sites. While
the latter is not a common issue, it is important to note that such cases can still arise in practice. Therefore, we would
like to emphasize succinctly that organic vineyard should not be established in close proximity to a landfill or a storage
facility for excess chemical waste. In this case, there are two risks to consider. First, the vineyard could be contaminated
with chemical waste. Secondly, there is a significant risk that the qualities of the wine may be negatively impacted by
the proximity of the landfill, as has been shown in practical examples. Therefore, as previously stated, the environment
in which the grapes are grown is crucial.

Numerous factors contribute to the quality of grapes and wine, with attention to seemingly minor details playing a
crucial role. It has of paramount importance to consider these small details in a timely manner. Adhering to rules,
particularly those concerning hygiene, significantly influences the final product's quality. Conversely, disregarding
certain rules will undoubtedly have a negative impact on the wine. Basic rules, such as avoiding planting vines in areas
where groundwater is close to the surface, e. g. 1-1.5 meters, or where vineyards are directly adjacent to dense forests,
are fundamental considerations. The ancient vineyard sites that are abundant in our country were meticulously
selected by our ancestors. The ancient vineyards known for their viticulture are mostly suitable for growing grapes, as
the cultivation of vines has been carefully planned based on soil type and grape variety compatibility, and in-depth
study of overall environmental conditions.
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1.5. Methods of integrated Plant Protection:

Apart from using organic preparations as direct or preventive measures, there are other methods that can be effective
in combating pests and diseases in vines. Agricultural practices such as plowing, cultivation, hoeing, and harrowing
have been known to greatly reduce the populations of pests and sometimes even eradicate them entirely. To ensure
the effectiveness of these methods, it is crucial for the farmer to have a deep understanding of the nature of the pest
and disease in question. For instance, some pests that target vines (such as mites and mealybugs (Pulvinaria vitis)),
typically establish their nests on the trunk of the grapevine, often hidden beneath the expfoliating or peeling bark of
the grape skin. An effective method to combat these pests is by scraping off the bark or debarking from the grapevine
trunk and burning it. It is essential not to leave the barkdust or debris in the vineyard, which is why placing a cloth at
the base of the vine to catch the barkdust is recommended before burning them. A hand brush with iron teeth can be
utilized for this operation. However, it is crucial to be mindful of when the pests e.g., mealybugs enter their hibernation
phase. If the bark is removed before this phase, the pests may relocate and continue to be a problem. Therefore, it is
advisable to scrape off the vine's bark following the onset of the initial cold weather to ensure the operation is effective.
Let's consider a different example, specifically the case of the leaf (pear) roller, a common pest in vineyards that
hibernates in the soil. The leaf-rolling weevil twists vine leaves into a cigar shape to lay its eggs in mid-May. As the eggs
of leaf-rolling weevil are found in the dried rolled leaves, it is crucial to remove them manually and destroy.
Alternatively, disposing of the infested leaves back in the vineyard will be counterproductive. To effectively eradicate
the pest, deep plowing of the vineyard soil in late autumn when the first frost hits is recommended. In this scenario,
some pests become dislodged from the topsoil, while others infiltrate deeper into the soil layers. Regardless of their
location, the pests are ultimately eradicated. Additionally, removing and destroying the rolled leaves will eliminate the
threat posed by the vine leaf-rolling weevil. One effective organic method that should be considered involves hanging
a bottle of Kvass on the vines, vine wires, and the structure of the grapevine pergola and low-trained vine to ward off
wasps, which cause significant damage to grapes by feeding on the grape pulp. The presence of swaps can lead to the
multiplication of acetic acid bacteria on the skin of damaged grape, ultimately affecting the quality of the wine
negatively. To prevent wasps from infesting the grapevine pergola and vineyard, bottles are hung halfway full of Kvass,
as it was previously mentioned. The scent of the Kvass attracts the wasps, causing them to enter the bottles and drown.
There are numerous examples that can be provided; however, the greatest impact is seen when the farmer has a deep
understanding of the nature and biology of pests and diseases. It is frequently observed that management strategies
informed by scientific knowledge can result in more successful outcomes, for instance, using 3 treatments yields the
same results as using 7-8 treatments.

Another effective method to manage vineyards involves allowing a flock to graze in the vineyards during autumn after
the harvest. This practice is commonly used in organic viticulture abroad. In our vineyards, we also utilize a group of
sheep for grazing purposes. By allowing sheep to graze, weeds in the vineyard are significantly reduced and the soil is
enriched with manure. Unlike cattle, sheep do not trample the soil, making them a preferred choice for vineyard
management. In addition to this, they can be a valuable organic method for pest control. For instance, setting up a live
fence around the vineyard, maintaining a habitat for beneficial insects (known as an “insect hotel"), and encouraging
the presence of bird nests can all be effective strategies.
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1.6. Main Preparations:

In the modern market, there are organic preparations available for combatting pests and diseases, as well as products
approved for use in organic production, making it possible to effectively address this issue. The topic of vine treatment
first gained attention in our country when fungal diseases affecting vines were identified. For instance, grape downy
mildew was first observed in Georgia in 1881. As a result, the need for preventive measures against fungal diseases
became imperative in order to secure a successful grape harvest. Although measures were eventually implemented,
the viticulture industry in Georgia, particularly in the regions of Western Georgia, suffered significant damage prior to
the implementation of these measures.

Prevention methods for grapevine pests and diseases can be categorized into distinct approaches. One such approach
is the biodynamic viticulture, where followers often prepare their own unique remedies. Apart from biodynamic
mixtures, on the other hand, the industrial viticulture utilizes systemic grapevine agrochemicals. These agrochemicals
are readily available in the modern market but are strongly prohibited in organic viticulture practices! Contact
preparations, such as copper-containing and sulphur-based fungicides, insecticides, and acaricides, can be utilized in
organic viticulture to combat pests and diseases.

It is important to acknowledge that a preparation may have varying effectiveness depending on the specific location
and circumstances in which it is used. As such, the farmer should initially conduct tests of each formulation on a limited
plot of land before applying it across their entire area. Grapevines necessitate a customized approach, meaning that a
preparation or technique proven successful in one region may not be applicable in all cases.

1.7. Soil Fertility:

The careful selection of vineyard soil is crucial to the success of the harvest. Attention must also be paid to the altitude
of the vineyard site, as it significantly impacts the quality of the grapes. However, it is not only important to choose the
right location, the height above sea level and soil type; maintaining or increasing the fertility of the soil is also vital.
Before planting vines, a thorough laboratory examination of the soil is necessary. The presence or absence of certain
components in the soil can greatly affect the quality of grapes and wine, making this step crucial to the overall success
of the vineyard. The health of plants is greatly impacted by the pH level of the soil, which is determined by the balance
of alkalis and acids. When the pH balance in the soil is disrupted, the yield of plants is reduced, even if all other
necessary nutrients are present. This lack of nutrients affects the growth of plants, even when the soil contains
sufficient nutrients. As previously stated, while a soil may exhibit ideal characteristics following a comprehensive
laboratory analysis, it is important to recognize that high organic content in soil does not necessarily result in the
production of quality wine. This is a common phenomenon with various crops, grains, and vegetables. While such soil
may yield a high quantity of produce, it does not guarantee high quality. Our ancestors found an effective solution to
this issue centuries ago. They ensured that vineyards, orchards, arable lands, dwelling lands, pastures, and other
designated areas were distinctly separated from one another.
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In areas where the soil was ideal for growing wheat and other grains, people did not plant vines. Additionally, they did

not overlook prime vineyard locations for growing vegetables. Many ancient place names that are still recognized today
demonstrate the knowledge and expertise our ancestors had in this field. In Western Georgia, quality grapes and wine
can be obtained at altitudes between 50-100 meters above sea level in certain regions. However, areas like Kakheti do
not allow for such conditions, and in Meskheti, elevations do not even reach 500 meters above sea level. In contrast,
Meskheti begins at an altitude of 700 meters above sea level, a rather high region where vineyards thrive even at 1200
meters producing high-quality yield. It is possible that the soil chosen for vine cultivation may be of poor quality and
depleted. However, this issue can be addressed gradually by utilizing proper agro-techniques and fertilizing the soil
artificially. It is crucial to effectively take agrotechnical measures to preserve the fertility of the vineyard soil. A
knowledgeable approach is necessary, as improper timing of ploughing and cultivation can result in the depletion of
nitrogen stock from the soil. It is important to consider that improving soil that has been consistently treated with
herbicides and mineral fertilizers to combat weeds is extremely challenging and labor-intensive. This type of soil may
be ‘dead’ and unproductive, taking many decades to regeneration. While mineral fertilizers may result in a quick
increase in harvest, they do not enhance overall soil quality and can disrupt its natural balance. A high-quality harvest
can only be achieved on fertile, healthy soil. Georgia has a wide range of soil types, contributing to its diversity as a
country. Additionally, the region is notable for its significant variations in viticulture and winemaking areas. The
contrasts between these regions are primarily due to varying soil and climate conditions. In addition, the altitude above
sea level further distinguishes one region from another, sometimes drastically. These variations can also be observed
within the same region, sometimes to a significant extent. That is why in the same region, such as Kakheti, Rkatsiteli
wine exhibits a unique character in each village. Furthermore, within a single village, the same variety of vines can
produce 3-4 different wines as a result of varying soil exposure, structure, and other factors.

1.8. Fertilizers in Organic Viticulture:

One common and efficient method for preserving or enhancing soil fertility in viticulture is through the application of
various fertilizers. There exist a wide range of fertilizers available, both internationally and nationally in Georgia, to
promote the fertility of vineyard soil. Properly formulated organic fertilizer is a universal nutrient source, containing
necessary components required for the optimal growth and development of vines. However, the desired effect of the
organic fertilizer can only be expected if specific conditions are followed. Typically, before applying any fertilizer, a
thorough examination of the vineyard's soil is essential, as depending on the soil's condition, it may not require
additional enrichment from fertilizers.
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Fertilizers vary in type and nutrient composition; their effectiveness depends on accurately determining the specific
nutrient requirements of vines to achieve optimal crop quality. Subsequently, the appropriate type of fertilizer is
selected. In certain cases, to regulate the soil acidity, soil liming is employed to adjust soil acidicity levels. This process
is both effective and long-lasting. The proper soil liming can sustain the vineyard for several decades. There have been
instances where a single liming treatment was sufficient for the vineyard soil. Various kinds of organic fertilizers are
utilized from the moment the vines are planted. A newly planted vine should receive a limited amount of fertilizer;
otherwise, because of excessive fertilization the roots may become ‘lazy’ and they will no longer develop in the lower
layers of the soil. The timing and method of applying fertilizer to the vineyard are critical factors that depend on the
condition of the vineyard, soil, and climate, rather than following a single rule. For instance, when introducing cattle
manure into the vineyard, it is optimal to apply it during the fall season, placing it directly at or near the base of the
vines. The fertilizer should not be left on the surface, it should be tilled or ploughed. It is advised to apply the fertilizer
before ploughing or cultivating the soil. Organic fertilizer loses its effectiveness when it is not securely stored below
ground. Similarly, cattle manure may also lose its beneficial properties if left above ground during storage before being
applied to the soil. To prevent this loss, it is recommended to store the manure in a designated pit until it is ready for
utilization. Fresh cattle manure undergoes a heating process in the manure pit after which it becomes suitable for use.
It is essential to keep the pit covered and not exposed to open air to prevent the loss of nitrogen, a crucial nutrient for
plants, through evaporation. Cattle manure is classified as a slow-release fertilizer and can be detrimental to vines if
used annually. This can ultimately impact the quality of the wine produced. As a result, it is typically applied to
vineyards once every 4-5 years. The amount of fertilizer needed for the vineyard must also be carefully determined
based on various factors including soil type, vine strength and age, and the specific type of fertilizer being used, etc.
Poultry and cattle manure have distinct differences in their composition of various substances. Specifically, poultry
manure exhibits significant advantages compared to cattle manure. Additionally, the composition of horse, sheep, and
goat manure varies to some extent. This is the reason why the same quantity of cattle manure is typically used, while
using the same amount of poultry manure is not recommended. Poultry manure is much richer and more potent,
which is why an excessive amount can be harmful to both the plant and the quality of the wine. It is worth mentioning
that liguid manure can also be used. The recommended maximum amount of cattle manure for vineyards is 40 tons
per hectare. Alongside cattle and poultry manure in viticulture, other fertilizers like compost are utilized. Farmers make
compost for fertilization purposes that are high-quality. Compost can be created using a variety of components,
including fallen leaves, kitchen waste, grass clippings, and more. Typically, compost is utilized for smaller vineyards.
The process begins by laying branches and straw on the ground, followed by a layer of soil. The composting material is
then added, with another layer of soil on top. This layering process is repeated until an earthen mound is created,
which is regularly dewed or perfused. There are numerous successful composting methods utilized by farmers
internationally, but unfortunately, compost preparation is uncommon in our country. The process of compost
preparation typically takes several months and turns into a substance resembling aged cattle manure, which is almost
the same as forest humus.
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Sapropel is a type of fertilizer derived from sediments found in freshwater reservoirs, lakes, and rivers. It is rich in
organic matter essential for plant growth, known as humus. This fertilizer is particularly beneficial for acidic and sandy
soils. Organic humus is widely regarded as one of the most effective fertilizers available, and can be easily procured
from specialized stores. A stony, gravelly soil, comprised of rock fragments and mineral particles, is ideal for producing
high-quality wine. This type of soil is known for producing excellent wine. However, grape yield on heavy gravelly soils
may be significantly lower compared to potent, nutrient-rich soils. Certain types of soil lack micronutrients, a deficiency
that can be confirmed through laboratory analysis. In such cases, applying stone flour directly to the bases of vines can
serve as a beneficial natural mineral fertilizer. Stone flour consists of a specific fraction resulting from the cutting and
crushing of various types of stone. An excellent natural mineral fertilizer is dolomite, a carbonate mineral composed of
calcium and magnesium carbonates. This fertilizer is specifically applied to the vineyard following soil analysis. Stone
flour should be strategically placed near the vine, either at its base or slightly apart. Although a slow-release fertilizer,
stone flour provides long-lasting benefits as it remains in the soil for an extended period. For instance, ash is a natural
fertilizer rich in potassium, with a potassium content ranging from 6% to 40%. It is widely recognized that conifer ashes
typically contain less potassium than ashes from broad-leaved trees. Sunflower, on the other hand, boasts a high
potassium content, with levels nearing 40%. All the remains of the sunflower plant can be utilized in this process.

Ash contains not only potassium but also phosphorus, magnesium, and various microelements. Organic or natural
mineral fertilizers play a crucial role in viticulture, as they greatly impact the overall success of the yield. Some vineyard
soils may be lacking in nutrients, resulting in compromised harvest quantity and quality. Thus, it is essential for farmers
to address these deficiencies by utilizing a variety of fertilizers. There are various methods beyond the limited
information we provide. For instance, in certain viticultural regions abroad, it is common practice to take the grape
pomace freshly pressed and spread them in rows in the vineyard. The grape pomace is then further processed to
become nourishment for the vines. It is important to note that if the grape pomace is pressed post-alcoholic
fermentation, it is best to compost it before taking it to the vineyard. However, if pressed pre-alcoholic fermentation,
it can be spread directly on the vine bases. Furthermore, during the process of pruning vines, the vine clippings are cut
into 10-15 cm pieces using pruning shears and deposited in the vineyard rows to decompose into valuable humus.
Although this method is time-consuming, it proves to be highly effective in enhancing soil fertility. It should be noted
that farmers decide on various methods based on the specific needs of their vineyards and soil conditions.
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1.9. Herbal Extracts:

In viticulture, herbal extracts are utilized to maintain and enhance soil fertility and combat certain pests and diseases
that affect vines. Creating these extracts at home is not challenging. It is essential to understand the properties of each
plant and their appropriate uses. The tradition of using plants for medicinal or other purposes has a long history in our
country. However, the practice of using plants to improve vineyard soil and combat vine pests and diseases is relatively
new here. As a result, there is limited literature on this topic. Since ancient time, people have recognised the valuable
properties of plants. Observations have shown that wild plants can be utilized not only for food and treatment purposes
but also for enhancing the protection of cultivated plants against pests and diseases, as well as improving soil fertility.
Each plant serves a unique purpose; some are used to combat vine pests, while others are effective against fungal
infections. A liquid fertilizer, known as a liquid manure, is made from a mixture of plants and is applied to the base of
the vines at specific intervals and doses. In certain cases, liquid fertilizers can also be sprayed on the leaves of the vines
to provide rapid nutrition. Due to the versatility of herbal preparations such as tinctures and decoctions, we will not
go into specific recipes here. It is important to note that it is not advisable to use extracts without first understanding
the individual situation. Therefore, we provide a brief introductory overview for your reference. Let's take nettle
tincture, for example. Nettles that have been collected and cut (preferably before they are ripe) are covered with water
in a jar and left in the sun. Over time, the nettles will ferment and eventually turn into a tincture. Optionally, a little
stone flour or lime can be added to the tincture during fermentation. The resulting mixture has two main uses. One is
to dilute it with water and then pour it directly onto the bases of the vine. This type of soil is very attractive to
earthworms, so vineyards treated with nettle tincture usually have an abundance of earthworms. Nettle tincture can
also be applied to the plant as a foliar spray, allowing the vine to rapidly absorb nutrients from the leaves. This method
is particularly useful for revitalising weakened vines. It is important to avoid spraying in sunny weather and to carry out
the treatment either in the morning or evening, a few days before or on the day of the planned vine treatment.

Certain plants have a direct or preventive effect against fungal diseases, such as horsetail (Equisetum arvense). The
preparation of horsetail tincture follows specific rules and can be used throughout the growing season or in early
spring. During the growing season, horsetail tincture is applied to the leaves of the vine. In early spring, it is
recommended that the tincture be sprayed on the trunk, branches and canes of the vine. It is advisable to spray the
tincture directly onto the soil at the bases of the vine, as downy mildew spores can overwinter in the soil. Horsetail
tincture can be applied several times during the season. It is best to spray the vines before regular treatments. The use
of horsetail tincture in early spring offers greater benefits.

Various plants are commonly used in agriculture to control pests and diseases, such as dock, amorpha, cow parsnip,
ransom, celandine, tobacco, azalea, absinthium, camomile, euphorbia, henbane, amanita, datura and many more.
These plants have many uses and are abundant in nature. Some plants even have rodenticidal properties and are used
in the manufacture of anti-rodent measures. There are plants with various beneficial properties such as phytoncides,
fungicides, nematicides, repellents and herbicides. By taking a more holistic approach and using herbal tinctures or
extracts, it may be possible to eliminate the need for certain copper-containing drugs altogether. In situations where
grapevine treatment typically involves 8-10 applications of copper-based preparations, herbal extracts could
potentially have at least 2-3 treatments. Foreign growers actively use herbal extracts, a method that can be extremely
beneficial to our country, which is both land-scarce and outstanding. Therefore, thorough study and implementation
of this practice could greatly improve viticulture in Georgia.
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1.10. Sideration and Legumes:

Sideration is a technique whereby specific plants completely or partially are ploughed into the soil while they are still
in their green, vegetative state. This practice is employed to enhance soil fertility and improve crop yields. The plant
utilized for this purpose, which is ploughed directly into the soil, is referred to as a siderate or green fertilizer. Although
sideration is not commonly employed by Georgian farmers, it is an effective agricultural practice, particularly in
viticulture. Those plants that grow rapidly to form a large green mass are frequently employed as siderates. These
plants are sown in the vineyard and, once they have germinated, are ploughed back into the soil as a green mass. Given
that the siderate shoot is still in its nascent stages of growth and is relatively new, once ploughed in the soil, siderate
rapidly decomposes into humus that is then quickly absorbed by the roots of the vine. Leguminous crops are primarily
employed for sideration. Typically, the benefits of sideration persist beyond the first year, providing advantages to the
plant in subsequent years, extending to 2-3 years later. It is of paramount importance to be aware of the optimal period
for planting siderates in the soil, as this should not extend beyond the blooming stage. It is optimal to plant siderates
at the commencement of their blooming phase, rather than after it has concluded. In addition to providing nutrients
for plants, siderates offer a number of other benefits. They play a pivotal role in improving soil structure, which is a
fundamental aspect of soil fertility. Siderates effectively penetrate deep into the soil layers with their root system,
loosening the soil and extracting nutrients from the lower layers, which are then returned to the soil and absorbed by
the grapevine once the siderate is ploughed. Furthermore, well-developed siderates have been observed to suppress
weeds and significantly restrict their growth, demonstrating that the efficacy of green fertilizer is comparable to that
of cattle manure.

Siderates are frequently sown as mixtures because different plants used as siderates exert varying effects on soil
properties. For instance, granular siderates have the capacity to significantly enhance water retention and soil aeration
conditions. In contrast, leguminous siderates primarily improve soil quality by adding organic matters. Once the
siderate has decomposed sufficiently in the soil, it is not advisable to plough it deeply. The recommended depth of
ploughing is 10-15 cm. A wide range of siderates may be used, including both leguminous and non-leguminous species
such as lathyrus, cockshead, cowpea, lentil, clover, alfalfa, mustard, rapeseed, buckwheat, oats, sunflower, etc. A highly
effective method involves mowing the siderate and using the mowed material as mulch in the vineyard soil. Another
significant consideration is the impact of leguminous siderates on grapevines. The utilisation of leguminous crops in
agriculture can be traced back to centuries past. The roots of leguminous crops are inhabited by root nodule bacterias,
which gather atmospheric nitrogen in the soil and transfer it to the plant, thereby enriching the main crop with natural
nitrogen. Nevertheless, it is of the utmost importance to gain an understanding of the biology of leguminous crops and
to adapt them to specific conditions, such as in the case of sideration. The success of a legume in one crop does not
necessarily guarantee its success in another. For example, while a legume may thrive in potatoes, this does not
guarantee that it will also thrive in grapevines.
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Itis crucial to consider the timing and frequency of ploughing, cultivating the vineyard, applying pesticides, and carrying
out other operations that should not interfere with the leguminous crops sown within the vineyard. It is also pertinent
to note that certain legumes are perennial, while others grow to considerable heights, which can impede ventilation
for the grapevines and potentially lead to fungal diseases. Some legumes are naturally propagated in vineyards,
including clover. In such instances, it is preferable to refrain from ploughing or cultivating the vineyard for a period to
avoid the destruction of the clover. Some organic viticulturists in other countries have chosen not to plough their
vineyards at all or only do so infrequently. The sowing or spreading of legumes naturally enhances soil structure,
provides nitrogen to the grapevines, and attracts beneficial insects, all of which contribute to the healthiness and well-
being of the vineyard. For example, when beans are sown in a vineyard, during harvesting, it is crucial to cut the bean
plant instead of pulling it out by the roots. This is because the process of uprooting the plant would result in the
unintentional removal of the beneficial bacteria that reside on the root nodules and nitrogen as well. For example,
broad beans deposit a greater quantity of nitrogen in the soil than beans. In a vineyard, beans and broad beans are
typically sown in a single row between the vines, rather than directly at the bases of the vines as densely as possible.
The study of the biology of leguminous crops and their application in viticulture can greatly benefit viticulturists. It is
crucial to acknowledge that the impact and benefits of legumes may vary considerably depending on the specific region
within Georgia. The efficacy of legumes also varies according to the type of soil, even within the same region.

When using legumes, their crop, or green mass, can be utilised for soil mulching. By distributing the mowed plants
across the vineyard, the risk of fungal disease transmission is reduced, soil moisture is preserved, and the grass
decomposes, providing nutrients for the vines, which in turn improves the soil structure.

It is possible to cultivate legumes such as beans (other than pole beans), broad beans, lentils, chickling pea, chick-pea,
cowpeas, soybeans, and other legumes in vineyards has been demonstrated to be an effective practice.
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1.11. Role of Beneficial Insects:

In organic viticulture, the management of vine pests represents a crucial issue. Vine pests have the potential to reduce
or destroy a harvest, as well as to harm the vine itself, with the consequence that the vine may wither completely. It is
of the utmost importance to address this threat with the utmost diligence. At present, there are effective methods for
combating vine pests, including the use of organic preparations. Nevertheless, there are also additional methods that
have proven to be quite successful. Throughout history, it has been observed that a natural equilibrium exists within
the environment. A significant proportion of wild crops are able to flourish without any human intervention including
pruning, ploughing or treating, yet still produce high-quality harvests. Through meticulous observation, people have
discerned that while various chemicals may enhance the yield of a vineyard, they also disrupt the natural equilibrium
of the ecosystem. It is conceivable that a wild vine in a forest may yield a greater harvest than a cultivated vineyard.
Furthermore, the farmers have observed that birds and insects have a positive impact on grape harvest and the overall
health of the vineyard. In recent times, farmers have employed a variety of techniques to attract diverse bird and insect
species to their vineyards. This has resulted in the establishment of a natural equilibrium, whereby these birds or
insects assist in maintaining the vineyards alongside human efforts. Conversely, industrial vineyards that rely on the
use of chemicals and herbicides lack a diverse ecosystem of birds and beneficial insects; it is accurate to describe these
vineyards as ‘sterile’ and reliant on chemicals. Living fences can be arranged thanks to the help of insects and birds.
One recommended measure is to plant honey trees, such as lime, maple, and chestnut, in proximity to the vineyard
whenever feasible. Furthermore, fruit trees that do not require the treatments can also be planted. It is inadvisable to
plant acacia trees in the vicinity of the vineyard, as they may transmit pests to the vines, such as the acacia mealybug.
It is of the utmost importance that the trees be planted with great care, taking into consideration the vineyard's
exposure, in order to ensure that the vines are not overshadowed. The presence of birds that nest in the trees planted
around the vineyard serves to control the population of vine pests, including grape worms, grapeleaf skeletonizer, leaf-
rolling weevil, etc. Birds have been observed to be capable of destroying up to 80-90% of certain vine pests, with any
damage caused by the remaining pests being minimal. Honey plants attract bees when they bloom, thereby facilitating
the pollination of vines. In order to attract birds, nests are placed on elevated poles within vineyards. This practice has
already been established in Georgia, with an average of 15-20 nests constructed per hectare.

Figure 3 Insect hotels, © wikipedia
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It is advisable to position the bird nest at a sufficient height above the grapevine to prevent accidental treatment
exposure. The nests are quickly inhabited by birds that are beneficial to the vines, which feed on insects that are
detrimental to the vines and thereby assist in the control of pests. However, some vine pests are too tiny and cannot
be observed with the naked eye. Numerous such pests exist. However, these pests also have natural enemies—
beneficial insects. These beneficial insects typically feed on harmful insects in the vineyard, although their presence in
the vineyard is necessary for this process. The use of various potent chemicals in vineyard is a common practice for
pest control, however, these same chemicals can also have a detrimental effect on beneficial insects. Beneficial insects
are outnumbered by pests in vineyards allowing pests to reproduce and rebound at a much faster rate than beneficial
insects, which take longer to repopulate. To attract beneficial insects to the vineyard and establish a natural balance,
practitioners of organic viticulture employ a variety of methods.

One common practice is to arrange a living fence around the vineyard. When a vineyard is enclosed by a fence, it allows
various climbing plants, including blackberries, ivies, and wild grapes, to grow on it. Such vineyards manifest a greater
sense of life and nature. Another effective method involves attaching wooden boxes to the vineyard, wherein useful
insects such as bird's nests may be housed. The aforementioned boxes can be filled with a variety of materials, including
straw, cones, perforated bricks, and finely cut pieces of planks. These boxes are commonly referred to as insect hotels,
providing a safe hibernation spot for beneficial insects that may not otherwise find safe place in the vineyard. When
farmers set up such ‘insect hotels’, the beneficial insects rapidly inhabit and remain there permanently, utilising it as a
base to hunt down and effectively eliminate vine pests.

In vineyards, insect hotels are constructed in a similar manner and quantity as bird nests.

To sum up, the farmer greatly benefits from the vineyard's health and its proximity to natural conditions, such as
maintaining a natural balance. In this scenario, the natural environment is able to regulate the potential issues that
would typically be addressed with the use of strong chemicals in conventional viticulture. Consequently, the result is a
high-quality organic product.

Picture sources:
Figure 1 Buffer zones in the vineyard © Giorgi Barisashvili

Figure 2 Decanter, biodiversity in organic vineyard, retrieved on
28.05.2024, https://www.decanter.com/wine-news/cost-still-a-barrier-to-organic-in-chile-
says-cono-sur-winemaker-12474/

Figure 3 Obscurasky, CC BY- SA 4.0, via Wikipedia
https://en.wikipedia.org/wiki/Insect_hotel#/media/File:Insect_house.jpg
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2.Soil types and Organic Viticulture practices in Georgia

Author: llia Kunchulia

e Soil Types
e QOrganic Viticulture Practices

Georgia is featured by a diverse soil cover, enabling the cultivation of a variety of agricultural crops, with a significant
focus on grapevines, which are specifically cultivated for winemaking. The primary viticulture zone is situated in the
eastern region of Kakheti, with smaller areas in Shida and Kvemo Kartli. Approximately 20% of vineyards are
concentrated in specific locations within Imereti and Racha-Lechkhumi in Western Georgia. Additionally, vineyard soils
are present in scattered pockets throughout other regions, albeit in smaller quantities. Despite the multitude of grape
varieties that remain in existence, the majority of wine production is derived from a select few varieties cultivated in
these regions.

Growing the vine in a suitable environment is crucial, especially in organic production. Adaptability to local
environmental conditions and minimal external intervention are essential prerequisites for the achievement of high-
quality and high-quantity grapes, as well as for the protection of the harvest from pests in organic farming. Along with
the soil, quality wine production also requires specific climatic conditions, including air temperature and humidity, as
well as topographical factors such as altitude and slope exposure.

To flourish as a vineyard, it is imperative to avoid high mountainous areas and acidic soils, which are prevalent in most
regions of Western Georgia. The only exception is the alkaline, cordian-carbonate soils that are azonally found in areas
with limestone bedrock. These soils provide grapes with sweetness, as they are rich in calcium carbonates that balance
acidity in the grapes. Without these essential minerals, the grapes would remain sour. One example of this
phenomenon can be observed in certain villages located in the high foothills and mountains of Sachkhere and Tsageri
municipalities, as well as in the Khvanchkara zone in Ambrolauri. A similar phenomenon is observed at medium
altitudes in the Terjola, Zestafoni, and Baghdati municipalities. In addition to humus-carbonate soils, vine cultivation is
observed in relatively low-lying areas characterized by alluvial soils in Western Georgia. These areas are characterised
by vineyard soils formed from carbonate gravel stone that has been deposited over time by rivers, such as the Tekhuri
and Tskhenistskali, which are situated within the region of the Ojaleshi grape variety.

The natural occurrence of carbonates in the plains of Eastern Georgia up to 800-900 meters above sea level is primarily
attributed to soil-forming processes, particularly the abundance of soil-forming rocks and evapotranspiration on
sediments. These factors contribute to the larger areas available for vine cultivation in the region. The largest grape-
growing regions in Georgia are located in the catchment areas of the Alazani and lori rivers in Kakheti, as well as the
Mashavera and Algeti river basins in Kvemo Kartli. These areas are distinguished by the prevalence of brown, meadow
brown, gray brown, meadow gray brown, black, and alluvial soils. Similar soil types can be found in the grape-growing
regions of Samtskhe-Javakheti, Mtskheta-Mtianeti, and Shida Kartli, where vineyards are actively cultivated in certain
areas along the Mtkvari, Liakhvi, and Ksani river basins.

The implementation of integrated crop protection represents a pivotal aspect of organic viticulture. Consequently, it is
of paramount importance to select grape varieties that are optimally suited to the prevailing climatic and soil conditions
at the selected site. In selecting a vineyard site, it is essential to avoid locations that are excessively wet or rocky, with
shallow soil. It is not advisable to cultivate vines on extremely steep slopes, as this can impede mobility and render
vineyard maintenance and harvesting challenging. Vines are not well suited to growth in heavy clay soils, which restrict
the movement of water and air, leading to the formation of large cracks during periods of drought. In certain alluvial
zones in Eastern Georgia, saline and salt marshy soils are prevalent, and therefore should also be avoided when planting
vines.
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In Georgia, growing grapevines typically does not involve irrigation. The grapevine is one of the few commercially-
grown plants in the region that can thrive without irrigation. Nevertheless, for the purpose of extensive production,
vineyards may be irrigated. Drip irrigation is a common practice in the Alazani River valley, but modern vineyards are
now incorporating advanced drip systems that also include fertigation. Fertigation is the process of applying fertilisers,
agrochemicals, or liquid organic substances in a dissolved state during irrigation.

The utilisation of organic fertilisers and composted manure is a prevalent practice amongst farmers seeking to enhance
vine productivity. Additionally, farmers may cultivate cover crops and siderates between rows, although this practice is
less prevalent. In addition to soil erosion prevention and soil fertility imrpvement, this latter can facilitate weed control,
which is particularly advantageous in organic viticulture.

The diversity of soils and grape varieties, along with the distinctive customs and traditions of every region, municipality,
and village, collectively contribute to the rich tradition of Georgian viticulture and winemaking. The centuries-old
practices of soil selection, management, and vine care are evolving in response to the contemporary challenges posed
by climate change. Recent advancements in science and technology have facilitated the cultivation of vineyard
rootstocks that exhibit distinctive capabilities to flourish under various challenging conditions, including drought, saline
environments, pest infestations, high humidity, dense clay soils, mountainous terrain, and diverse climatic conditions
for early or late vegetation cycles.

At present, these technologies are not available in Georgia, and there is no progress made in this area. It is not
uncommon for high-quality Georgian grapevine nurseries to be imported from abroad. An essential requirement for
the growth of organic farming in Georgia is having planting materials with organic certification, and any company or
farmer with an organic vineyard has the potential to develop a business model in this sector.
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3. Grapevine Structure and its Main Physiological Functions
Author: Tekle Zakalashvili

Organography and Physiological Functions of Vine:

e Systematics of Vine
e Organography

e Phylloxera

e History of Grafting
e Main Rootstocks

Vine (Vitis vinifera L) is a perennial plant with a woody and liana-like structure. The species is divided into two main
varieties: the wild vine (Vitis vinifera sylvestris) and the cultivated vine (Vitis vinifera sativa). Naturally, through the
process of taming and domesticating the wild ancestor, a cultivated vine was created, customized by humans to suit
their preferences, as evidenced by the practice of pruning and training vines or utilizing them in wallpaper design. To
gain a deeper understanding of the genus Vitis, it is crucial to familiarize oneself with the systematics of the vine and
highlight key characteristics of the plant.

Family | Vitaceae I

Genus | Partimm(-rlmcsl E’itis Ampelopsis

Subgenus Muscadinia | Euvitis

Species | quinguefolia | I roundifolia American European Japonica |

arizonica vinifera

labrusca Isabelle

rupestris du Lot
aestivalis

cinerea

b 15 bl
Cultivars IE] Gouais blanc

Muscat reine des vignes
Cabemnet Sauvignon
Riesling
Pinot noir
Gewurztraminer
40024 line

Figure 4 Partial classification of Vitaceae according to Gallet (1967) © researchgate
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It can be observed that Vitis genus are devided into two sub-genera, Muscadinia and Vitis which primarily differ in their
chromosome number. In the Vitis subgenus, the chromosome number of both parents is 2n=38. The subgenus Vitis is
subdivided into the following categories: American, tropical-equatorial, Euro-Asian, and East Asian species. Although
the vine systematics can be confusing at times, in this instance, each species has a representative that is identifiable to
vine-growers or farmers. To illustrate, Vitis labrusca, an American species, is recognised as one of the primary
progenitor species in the directly produced hybrids that are commonly found in Georgia. As to the V. riparia, V.
rupestris, and V. Berlandieri, we use them as American rootstocks. The most significant Euro-Asian species is V. vinifera,
which encompasses all cultivars known to us. Amongst the East Asian species, V. amurensis is a particularly prominent
subject of study, receiving substantial attention for a number of reasons. To provide a brief overview of each cultivars,
the American species is commonly utilised as a rootstock for grafting. Rootstocks play a vital role in enhancing hardiness
and resistance to phylloxera in Vitis vinifera cultivars. Each rootstock possesses unique traits that can be observed in
their ability to withstand drought, absorb nutrients, resist pests, and the level of yield they produce. In grafting, the
parts of the rootstock and grafted cambium are brought together to form a connection. Subsequently, the grafting
point is covered with wax to shield the plant from air and pathogens. The point of grafting heals through the formation
of callus, close to cambium. Callus is a clump of undifferentiated cells. This ‘healing’ process typically lasts for around
two weeks or longer, during which time the vascular connection is established. Once this connection is in place, it
becomes possible to start the translocation process. Effective grafting is indicated by a strong bond between the
rootstock and graft. What factors contribute to the resistance of American grapevines to phylloxera? One reason is that
the American vines have developed a natural defense mechanism through evolution that has enabled them to coexist
with phylloxera. This is demonstrated in the process of wound healing, which is fundamentally reliant on wound closure
or occlusion. Consequently, other pests are unable to enter the wounds. Furthermore, the juice of American vines
contains compounds that are distasteful to phylloxera, causing the insect to remain confined to a specific area rather
than colonizing to other regions. It is of great importance to provide detailed descriptions of specific representatives
of the American grapevine.

V.riparia exhibits a low yield and is unable to tolerate chlorosis. However, it is able to thrive in cold climates due to its
short growth period and lateral root growth is also its characteristic. It displays a lack of resilience to drought
conditions, yet exhibits a high degree of frost resistance. This plant prefers deep soils and benefits from drip irrigation,
has a good rooting ability. Furthermore, it displays considerable resilience to phylloxera.

V. rupestris is renowned for its remarkable productivity and robust deep root system. It is susceptible to chlorosis and
exhibits optimal growth in dry, sunny climates. The plant is typically tolerant of drought and exhibits medium tolerance
to lime. It is renowned for its early budburst, lengthy vegetation period and late ripening of cane. Furthermore, it
demonstrates robust rooting ability.

V. berlandieri is a high-yield grape variety that is capable of developing deep root systems, exhibiting strong resistance
to both lime and chlorosis. It displays moderate tolerance to drought, yet exhibits difficulty in establishing roots, which
is why it is seldom planted as a stand-alone variety. Given its late ripening and lengthy growing season, this variety is
unsuitable for cultivation in cold climates. Furthermore, it is resistant to phylloxera.

Finally, in the context of American rootstocks, it is common to see that next generation rootstocks are created to
address the weaknesses of each parent. For instance, we identify rootstocks derived from the hybridization between
Vitis berlandieri and Vitis riparia in the subsequent generation.
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When discussing Asian vines, an excellent example to consider is V.amurensis. This vine has been extensively
researched and referenced in scientific literature, which serves to illustrate its importance. V. amurensis is capable of
withstanding hard frost conditions and is used in grapevine breeding. It originated in China and is currently extensively
cultivated there for commercial purposes. Its robust root system and high yield potential, among other genetic traits,
render it uniquely resistant to temperatures as low as -40 degrees Celsius, thereby making it exceptionally resilient
vine. In China, burying the vineyard during harsh winter conditions is a common practice that introduces complications
to the work process and entails associated costs. Nevertheless, this practice is not necessary for V. amurensis. Recent
researches have demonstrated that V. amurensis exhibits high resistance to white rot and anthracnose.

As for the wild vine, it is observed to flourish in proximity to watercourses (where the absence of phylloxera is attributed
to the presence of water). Its morphology distinguishes it from cultivated vines, with smaller leaves and fruits and
shorter grapepip tips. Wild vines exhibit female characteristics, whereas cultivated vines are male or hermaphrodite,
capable of self-pollination. The flowers of wild vines are imperfect. The discovery and examination of wild vines have
been the outcome of numerous expeditions and thorough DNA analysis.

Let's discuss the cultivated grapevine, V. vinifera sativa, which encompasses a variety of global representatives,
including Georgian endemic varieties. This plant is commonly used in grafting as a a part of graft due to its specific
characteristics and organoleptic traits. Its composition includes stalk, cuticle, skin, pulp, and grapepip. In terms of its
overall organography, the plant has both above-ground and underground components. Root, trunk, arm, cane, shoot,
leaf, cluster, and tendril are the fundamental parts of the plant, each serving a unique purpose.

Vine roots serve a number of functions, including fixing the plant firmly in the soil, absorbing water and nutrients,
storing carbohydrates and other essential nutrients for future growth and development; additionally, it produces
hormones that regulate plant functions.

Vine trunk serves as the foundation for the plant's upper, vegetative and reproductive parts, including the green
foliage, flowers, and future clusters. The shoots and cane-shoots, which originate from buds, comprise phloem and
other structural components that are vital for plant growth. As the shoot matures, the cell wall thickens and starch
accumulates, resulting in the lignification process. Upon the abscission of the leaves, the shoot is considered as a cane.
Shoot tip - shoot has multiple points of growth, but the primary growth takes place at the tip of the shoot, referred to
as the apical meristem; this section of the shoot determines the heliophilia, or vine that attracted to sunlight. Vine
shoots have the unique ability to continue growing indefinitely with adequate warmth, moisture, and nutrients, unlike
other plants that stop growing once a terminal (final) bud forms. As for the tendril, it serves as a means of support for
both the vine and the liana-like plant, helping to uphold the plant's structure. Leaves are responsible for vital processes
such as respiration, transpiration, and photosynthesis. These physiological processes are essential for the plant's
survival, growth, and development.

Picture sources:

Figure 4 Partial classification of Vitaceae according to Gallet (1967), CC BY-SA 2.0, via
researchgate https://www.researchgate.net/figure/Partial-classification-of-Vitaceae-
according-to-Gallet-1967-41_fig3_ 41411694
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4. Major Grapevine Diseases and their Management in Organic

Viticulture
Author: Tekle Zakalashvili

Main Insects/Pests and Diseases of Vine:

e Grapevine Viruses and Diseases

e Grepavine Trunk Diseases

e Vine Phytoplasma

e Fungal Diseases: downy mildew and powdery mildew
e Grape Moth

4.1. Main Viruses of Vine:

Not only do various living organisms harm vines, but viruses can also be detrimental, leading to vine death.
Approximately 100 forms of vine viruses have been identified worldwide, as reported in various literature. They belong
to different families and spread both through insect vectors or during grafting/pruning processes. When discussing
virus carriers, it's important to consider nematodes, which not only harm vine roots but also spread infections from
one plant to another. While certain rootstocks may be resistant to nematode and are not damaged, the virus can still
be transmitted as the nematode feeds on the roots. Furthermore, infected rootstocks can transmit the virus to grafting
through various means.

Grapevine (Vitis vinifera sativa) is known to be highly susceptible crop to virus infections, the cause of which is partly
the spread of phylloxera in the world. As the vine propagation and cultivation is impossible without grafting in most
viticultural regions, propagating material is often infected with disease at an early stage in the nursery. Therefore,
ensuring nurseries adhere to phytosanitary standards, such as those set by EPPO, and follow strict protocols is crucial
in preventing the spread of viruses.

In terms of virus classification, viruses are considered biotrophic pathogens, meaning they rely on the metabolism of
their host organism, specifically the vine in this case. The virus proliferates and replicates actively within the plant,
leading to systemic infection that spreads and persists. In order to gain a deeper insight into the mechanisms of viruses,
it is imperative to comprehend their genetic composition. The viral genome is typically composed of RNA (ribonucleic
acid), whereas the genetic material of the host plant or vine consists of DNA (deoxyribonucleic acid). That is why they
alter the metabolism of the host organism, the function of its ribosomes, and the synthesis of proteins. Furthermore,
due to the vine’s ability to recognize and correct DNA errors is impaired, viruses undergo frequent mutations. The
evolution of viruses and their genotypes is characterized by constant change. Despite this variability, there are certain
stable genotypes of the virus consistently dominate in their ability to infect grapevines.

It is noteworthy that following a viral invasion, the vine activates the synthesis of heat shock proteins, stilbenes, and
pathogenesis-related (PR) proteins as part of its defense mechanism against viruses. This activation of the immune
response in infected vines results in enhanced resistance to fungal diseases and decreased susceptibility to them.
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A study conducted in 2005 revealed that temperature significantly influences the spread of viruses. Specifically, high
temperatures were found to inhibit the activity of viruses, leading to increased latency. As a result, conducting
laboratory examinations during the summer may not always yield accurate results due to the reduced activity of
viruses. In cold weather, favorably similar environmental conditions facilitate the propagation of viruses and impede
the degradation of their DNA. Therefore, monitoring for virus presence in the cane is strongly advised during winter
months.

It is interesting to observe the movement of the virus from one part of the vine to another, facilitated by the
transmission through plasmodesmata and phloem. Plasmodesmata are specialized channels within the cell wall that
allow for direct communication and transport of molecules between neighboring plant cells through their
interconnected cytoplasm.

If we were to rank viruses based on the severity of their impact, the grapevine leaf-rolling virus would rank highest.
This virus targets the phloem, consequently inhibiting root growth and reducing shoot yield. However, the virus is
primarily spread within the phloem and its adjacent vascular tissues, and the phloem blocking is not caused by the
virus itself, but by callose, which is produced by the vine and partially limits the spread of the virus (Martelli et al.,
1986). Callose is a glucan polysaccharide synthesized by activation of glucan-synthesis genes in different plant organs.
Callose deposition occurs in response to cellular stress or injury in plants, serving as a reinforcing component of the
cell wall. The function of callose is to form a physical barrier that aids in the plant's protection against stressors. Callose
is formed in meachanically damaged plant tissues. The formation and synthesis of callose in damaged areas plays a
crucial role in protecting the remaining living cells and promoting wound healing. Furthermore, callose production is
induced in response to aluminum toxicity. The elevated levels of aluminum in acidic soils have been shown to result in
plant toxicity and hindered growth. Recent studies have unveiled the correlation between the plant hormone abscisic
acid, a growth regulator, and callose formation, which plays a promoter role for it. Callose is composed primarily of B-
1,3-glucan with some B-1,6-linked branches. As mentioned above, phloem blockage is not directly induced by the virus,
but rather by the production of callose by the vine itself and serves to hinder the spread of the virus within the plant
to certain extent (Martelli et al., 1986).

Regrettably, this response hinders the plant's ability to transport sugars from the leaves to other tissues through the
phloem, leading to the accumulation of sugars in the leaves, which in turn inhibits the process of photosynthesis. One
symptom of this issue is the reddening along the vascular bundles in red grape varieties or the yellowing in white grape
varieties. The red pigmentation in the leaves is caused by the accumulation of anthocyanins, which is also a result of
the accumulation of sugars in the leaves (as the phloem is blocked and sugar transport from the leaves can no longer
occur) and initiates prior to veraison. Sugar and abscisic acid collaborate in triggering the production of anthocyanins,
while water deficiency exacerbates the red coloration symptoms. The cumulation of sugars not only promotes
anthocyanin accumulation, but also induces leaf curling downward as a result of heightened osmotic pressure. This is
the origin of the virus name, which is derived from the characteristic leaf curling symptoms exhibited by infected plants.

While certain cultivars or varieties may exhibit asymptomatic infection, no grapevine exhibits true resistance to leaf
curl virus. In addition to alterations in metabolism and physiology, there are reductions in both the quantity and
chemical quality of the final product. Due to the interruption of sugar transport from the leaf, grape development,
veraison and ripening are constrained. The number of acids (tartaric acid and malic acid) is high, resulting in reduced
color intensity. The plant may lack sufficient energy during the initial stages to make fruit set properly, leading to
suboptimal development of some grapes and uneven ripening of the remaining fruits.

Ultimately, due to the suppression of growth in crucial plant structures such as the root, inability to store essential
compounds, and alterations in metabolic processes, the grapevine weakens and eventually succumbs to death. In
addition to that, the virus also induces the production of volatile compounds in the vine, further attracting insect
vectors. Consequently, virus, the biotrophic pest, is transmitted from a dying, infected plant to a nearby healthy plant.
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According to Marcus Keller, viruses may potentially confer beneficial traits on plants, such as increased drought
tolerance. However, research on the specific effects of viruses on grapevines is lacking. Following the accumulation of
excess sugar in the leaves, photosynthetic activity may be suppressed, resulting in reduced transpiration rates due to
stomatal closure. As a result, water evaporation is reduced and the plant's resistance to drought is increased.
Additionally, low yield and green mass in the canopy also decrease transpiration intensity. Viruses appear to assist host
organisms in surviving adverse climatic events and sustaining biologically vital activities.

In addition, a prevalent virus in grapevines is fan leaf degradation. Its mode of action is comparable to that of leaf curl
viruses, but the symptoms manifest differently. This virus is primarily transmitted by nematodes, specifically Xiphinema
index. The leaves exhibit chlorosis or yellowing, forming a yellow mosaic pattern. Some varieties experience up to an
80% reduction in yield. The most distinctive symptom is fan leaf degeneration.

Researches conducted in Georgia have identified the presence of Grapevine Fleck Virus (GFkV), Grapevine Leaf Roll
Virus-1 (GLRV-1), Grapevine Leaf Roll Virus-3 (GLRV-3), and Grapevine Fanleaf Virus (GFLV) in multiple viticulture
regions of the country.

The primary question revolves around strategies for combating viruses in vineyards. This process typically involves
several key stages. Firstly, it is crucial to utilize virus-free, phytosanitarily sound, and healthy planting material during
vineyard establishment. This necessitates rigorous disease management practices and continual monitoring by
nurseries. The European and Mediterranean Plant Protection Organization (EPPO) provides a standardized protocol for
the propagation and production of grafted vine nursery. This protocol includes three main steps: thermotherapy (heat
therapy) for the treatment of infected vines, in-vitro propagation through meristem culture, and biological indexing.
By following this protocol and conducting thorough testing of the vines using PCR, RT-PCR, and DAS ELISA techniques,
nurseryman is able to produce virus-free nurseries, thus effectively mitigating the spread of viruses. This certification
process allows for the production of certified planting material, thereby preventing the risk of virus transmission. The
term “certified planting material” refers to “propagating material that a) is derived directly from basic or initial
propagating material. It is specifically intended for: b.a) the propagation of young plants or plant parts (e.g. grafting
components), and b.b) the cultivation of grapes.”

In the fight against viruses, it is essential to target vectors by investigating the specific organisms responsible for
transmitting viruses, accurately identifying them, and implementing measures to regulate their populations within the
vineyard. Furthermore, during the initial phase, it is critical for a nurseryman to carefully choose a pathogen-free area
for propagation, ideally isolated from nearby vineyards to prevent the migration of vectors.
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Figure 5 Comparison of viruses, © M.R. Sudarshana, retrieved on 28.05.2024,
https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=18900

Furthermore, it is well-known that viruses exhibit specificity in adhering to particular surfaces. This phenomenon
contributes to the increased risk of pathogen transmission from an infected vine to a healthy one through pruning
activities involving secateurs. Proper sterilization of secateurs and strict sanitary control of grafting equipment are
essential measures to mitigate the transmission and impact of viruses in the vineyard. Many individuals perceive
sanitizing pruning tools as labor-intensive, despite the relatively simple process of cleaning the tool with 70% alcohol
solution. In order to perform the pruning process in a sterile manner, modern secateurs are equipped with a small
reservoir filled with alcohol that automatically disinfects the scissors after each use.

There is a critical question regarding the management of the infected vine. In such instances, the most effective course
of action is to completely remove the infected vine by complete uprooting it. Despite the challenges and emotional toll
this may pose on vine-growers, it is essential for preventing further infestations and protecting the health of
neighboring vines.

4.2. Grapevine trunk diseases (GTD)

Grapevine trunk diseases (GTD) are a group of fungal pathogens that primarily infect the wood of perrenial organs of
grapevines. GTD are caused by a combination of fungal pathogens causing wood necrosis, vascular infections, and
eventual death of the plant. Furthermore, GTD can disrupt the phenological development of grapevines, causing
delayed budburst and overall stunted development throughout the plant's lifecycle.

The term is relatively recent, first emerging in the 1990s, however instances of the condition can be traced back even
further. References to apoplexy can be found in the works of Ravaz, detailing cases in France as far back as the 19th
century. The sudden vine collapse, as identified by French scientists Ravaz and Viala, has been attributed to the
presence of basidiomycete fungi. In approximately 1912, L. Petri discovered that the vascular system of young vines
was being damaged by infection with various fungi, a condition now known as Petri disease. This marked the beginning
of research into the prevalence and effects of fungal diseases on vines, which has since expanded globally with new
discoveries on different continents.
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For instance, Eutypa dieback, caused by the fungus Eutypa lata, was first documented in Australia in the 1950s. ‘Black
foot’ disease symptoms were first described in grapevines in France under the name of “gangrene” in the early 1960s.
To date, up to 130 fungal species belonging to 34 genera have been associated with trunk diseases.

Trunk diseases are widespread throughout the world and cause billions of dollars of damage each year. These diseases
affect both harvest quality and the overall health of vineyards. In particular, grapevine trunk diseases can be
transmitted from one plant to another even during the growing process, contributing to their rapid spread. The initial
health status of the nursery must also be considered, as it may not be free of disease at the time of grafting. This means
that even a young nursery can act as a vector for trunk diseases and the use of the same tool during grafting can
facilitate the spread of fungal pathogens.

Certain trunk diseases, including Petri disease and Black foot, affect mainly young vines, whereas diseases such as Esca
complex and Eutypa dieback are more common in mature vines. It should also be noted that, often, the plant serves
as a vector for the disease, although it appears to be asymptomatic. Symptoms of trunk diseases may begin to manifest
in the seventh or eighth year of vine development.

Grapevine trunk diseases show considerable similarity, but clear differences can still be seen on visual inspection.
Laboratory analysis will provide a definitive diagnosis after examination of the pathogen strain.

Below are some examples of trunk diseases:

Esca - In Georgia, it is not uncommon for multiple vines to show the signs of dieback in vineyards that are ten years old
or older. This dieback typically coincides with the summer months, particularly July. In certain instances, the vines
exhibit significant dieback; however, in the subsequent year, they can still yield a limited harvest. This scenario
exemplifies the Esca complex, a disease characterised by apoplexy or sudden dieback in mature vineyards. Esca occurs
in two primary forms: chronic and acute, the acute form being specifically characterised by apoplexy.

Symptoms of Esca Syndrome are particularly evident on actively growing plants, especially during the summer months.
These symptoms are characterised by the appearance of "tiger stripes" on the leaves and the presence of black spots
on the fruit. Different species of fungi dominate at different stages of the disease. Early symptoms are mainly caused
by the ascomycetes Phaeomoniella chlamydospora and Phaeoacremonium minimum. In later stages, the
basidiomycete Fomitiporia mediterranea, a white rot fungus, contributes to the degradation of vine trunk. Finally, this
progression leads to the development of the Esca complex, which is the final stage of the syndrome. The stages of
disease development are as follows:

e White Rot: Characterised by wood with a spongy texture and a white to yellowish discolouration.

e Young Esca: Affects mainly the foliar system of the plant.

e Petri Disease: Typically affects young plants, resulting in stunted growth. This condition is accompanied by
symptoms of leaf chlorosis, as well as decreased growth and harvest. If the plant survives, the disease often
progresses to Esca.

e Brown Wood Streaking: it is a condition observed in rooted canes, which display no visible external symptoms.
Over time, the affected wood exhibits color variations across different sections.
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Figure 6 the esca complex of grapevine, © HAL OPEN SCIENCE, retrieved at 28.05.2024, https://hal.science/hal-
02944737

As noted above, trunk diseases are primarily transmitted by dissemination of spores, which infect the open wounds
created by pruning. A larger wound on a mature vine correlates with a higher degree of surface infection. This is
because larger diameter wounds take longer to heal naturally, making them more susceptible to fungal invasion than
smaller wounds on younger tissues, such as one-year-old canes. A study conducted in Australia showed a difference in
susceptibility to infection between vines pruned using the Cordon (spur pruning) and Guyot (cane pruning) methods.
In the case of Cordon pruning method, spur pruning results in a greater number of cuts; however, the wound develops
on one year old parts, resulting in vine dieback occurring at a relatively late stage due to trunk disease. In contrast, the
Guyot method, which uses a cane pruning, involves cuts on relatively older parts. These cuts are larger in diameter,
creating a more favourable environment for fungal growth, resulting in a greater likelihood of premature plant death.

The critical question then arises: how can we effectively prevent the spread of trunk diseases? Once these diseases
infect the vine, the only remedy is to uproot the infected plant completely.

e The use of proper grafting techniques—such as sterilizing tools, minimizing the diameter of pruning cuts, and
pruning one-year-old parts at the ‘crown’—can substantially mitigate the transmission of fungal pathogens.

e Itis essential to sterilise tools between the handling of each vine to prevent the transmission of spores.

e It is advisable to minimise the number of wounds, especially on perennial tissues (e.g. the technique known
as ‘vine lowering’).

e Pruning should be carried out during dry weather to reduce the likelihood of fungal spore dispersal.

e Pruning wounds, characterized by a large diameter, should be treated with protective agents such as
fungicides, ointments, or specifically an appropriate strain of the Trichoderma fungus.

e All diebacked plant parts that act as reservoirs for spores or pathogens should be removed from the vine to
prevent recurrence of infection at the wound site.

In summary, grapevine trunk diseases represent a significant challenge to viticulture worldwide. Effective management
of these diseases requires a comprehensive, integrated approach that includes phytosanitary measures in both nursery
and vineyard. The implementation of these control and prevention strategies will not only increase the longevity and
vitality of the vines, but will also reduce the damage that is often exacerbated by anthropogenic factors.
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4.3. Phytoplasma:

Diseases associated with phytoplasmas in grapevines are collectively referred to as Grapevine Yellows (GY).
Phytoplasmas are widespread in wine-growing regions throughout the world and can affect both cultivated grapevines
and various wild plant species.

Phytoplasmas are biotrophic pathogens characterised by the absence of a cell wall and are closely related to Gram-
positive bacteria. They are mainly found in plant phloem, and are transmitted by insect vectors belonging to the
families Cicadellidae, Cixiidae and Psyllidae.

FD and BN, which we will examine, have similar symptoms but differ in their geographical distribution, modes of plant-
to-plant transmission, insect vectors and biological cycles.

Figure 7 The symptoms of Flavescence dorée © Josef Klement

Let us first examine the symptoms associated with phytoplasma infections, which can vary considerably depending on
the susceptibility of the host plant. The most susceptible red grape varieties include Pinot Noir, Cabernet Franc, Barbera
and Sangiovese. Particularly sensitive white grape varieties include Chardonnay, Trebbiano and Pinot Gris.

One of the challenges in diagnosis is the variability of symptoms caused by phytoplasma, which can be different even
on the same plant. For example, symptom expression can vary between different shoots and can fluctuate from year
to year.

In early spring, phytoplasma infections manifest as delayed bud development or complete absence of bud formation.
As the growing season progresses and plant activity increases, symptoms of phytoplasma disease become more
pronounced. Symptoms may manifest locally, indicating that the damage can be restricted to specific components,
such as the leaves, flowers, or particular areas of the grape clusters.
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To briefly describe the dissemination of phytoplasmas, it is primarily propagated through the activity of insects having
piercing and sucking mouthparts, which serve as the principal vectors. When the insect ingests the phytoplasma using
its mouthparts and the pathogen enters its salivary system, the insect can subsequently transmit the infection to a
healthy plant. The incubation period typically lasts for 3 to 4 weeks. Once infected, the insect carries the phytoplasma
for the rest of its life; however, it is noteworthy that this infection is not transmitted to the next generation. In addition
to transmission by insect vectors, phytoplasma can also be spread by vegetative propagation methods such as grafting.

At the present time, the principal vector associated with flavescence dorée (FD) is the leafhopper species Schaphoideus
titanus, which produces one generation per annum and completes its entire life cycle on the vine. The leafhopper feeds
on the sap of the grapevine that moves through the phloem. The eggs laid by the leafhopper hatch at different times,
resulting in the presence of insects at various developmental stages within the vineyard. The winged leafhopper due
to its capability for flight, is most effective in the dissemination of phytoplasma. It is imperative to recognise that in the
absence of this insect within the vineyard or its immediate surroundings, the transmission of phytoplasma is
significantly limited. Effective control measures necessitate vigilant monitoring of the vineyard, implementation of
rigorous sanitary practices, and maintenance of a balanced and healthy ecosystem.

4.4. Main Fungal Diseases of Grapevine

4.4.1. Downy Mildew:

The most prevalent and detrimental disease manifests as the appearance of oil-like, slightly crystalline, yellow-green
spots of varying sizes on the younger leaves. In conditions of high humidity, a white residue may develop at the lower
edge of the affected leaf, which resembles flour in appearance. In instances of severe infestation by powdery mildew,
flowers and young clusters may undergo complete necrosis. As the grapes mature, they may begin to undergo internal
rot. Furthermore, downy mildew can have a detrimental impact on canes. The formation of small black spots on shoots
impairs their normal development, resulting in weakened growth that is prone to breakage. Plasmopara viticola is a
member of the oomycete group within Fungi and is classified as an obligate parasite. This designation signifies that the
organism is solely capable of sustaining itself on living host and is unable to exist as a saprophyte. The fungal structure
is distinguished by the formation of intracellular hyphae that possess haustoria. Haoustorium is a root-like structure
that develops either within or on the exterior of a plant cell. It facilitates the absorption of water and nutrients. Asexual
reproduction occurs through the formation of sporangia. Each sporangium is capable of producing up to ten zoospores.
A zoospore is a motile asexual spore that is characterised by the presence of two flagella, which enable the zoospores
to locomote and ‘swim’ effectively within their environment.
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Figure 8 Downy mildew on a back of vine leaf, © I,Rude,
https://en.wikipedia.org/wiki/Plasmopara_viticola#/media/File:Mildew-back.JPG

In the context of sexual reproduction, the fusion of male antheridia and female oogonia results in the formation of a
thick-walled oospore (Lafon & Clerjeau, 1994). The pathogen PV. survives the winter as oospores on infected tissues,
enabling it to persist in the environment for a period of 3 to 5 years. In regions with severe winter conditions, the
fungus enters a dormant state even within buds. The onset of primary infection is contingent upon a minimum of 10
mm of rainfall and temperatures of at least 10°C sustained over a 24-hour period [10:10:24]. As a result, zoospores are
released. Subsequently, further precipitation is necessary to facilitate the dispersal of these spores to various parts of
the vine. The zoospores are able to navigate towards the insect vectors using their flagella. Once the zoospores have
reached the host plant, they infiltrate the plant and initiate the infection process. For successful infection to occur, it is
imperative that the plant tissue remains moist for a duration of between two and three hours. Qily spots typically
manifest between five and fifteen days post-infection. The optimal temperature range for this process is 20 to 25
degrees Celsius. A warm, humid night typically results in the onset of secondary infection and sporulation. In favourable
conditions, sporangiophores emerge around the pores and proliferate across the plant. While the prevalence of
sporangia may decline over time, this trend is not applicable if the fungal disease has already established a widespread
presence within the plant. The dissemination of the disease is significantly enhanced by favourable environmental
conditions, including rainfall, high humidity, dew or dag. According to Australian sources, the number of oily spots can
increase from 20 to 50 to as many as 100,000 within a single night. Ultimately, such rapid proliferation can result in the
complete loss of the yield within a 24-hour period (Magarey et al., 1994). The effective management of the disease at
the initial stage is of the utmost importance, as the second cycle of infection is more difficult to regulate. A particularly
critical period for the implementation of control measures occurs at the outset of the growing season, coinciding with
the rapid vegetative growth phase. Should the infection progress to the 'pea size' stage, it can result in total harvest
loss. It is therefore imperative to undertake close monitoring of the vines from the point at which the shoots reach a
height of 10 cm until they reach the 'pea size' phase. In the context of organic viticulture, the maintenance of optimal
temperature and humidity levels, in conjunction with the implementation of a rigorous monitoring programme for the
vineyard, represents a fundamental strategy for the effective management of disease. In the context of disease
management for downy mildew, copper-based formulations are predominantly employed; however, it is important to
note that their primary function is to serve as a preventive control measure. A valuable method for enhanced oversight
is the continuous monitoring of activities within the vineyard. The combined application of chemical treatments and
management strategies can significantly reduce the intensity of infection and the dissemination of the disease. The
integrated control of downy mildew is influenced by a number of key factors, including the location of the vineyard,
the orientation of the rows, the management of the canopy, the control of weeds, and the type of irrigation or moisture
management employed. It is of paramount importance to highlight that the dissemination of downy mildew is
contingent upon the presence of free water.
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In light of the fact that particular environmental factors exert an influence on the proliferation of downy mildew, it is
of the utmost importance to monitor a number of key variables. A computational program designed for Weather
Stations performs hourly assessments and, upon detecting fluctuations in environmental conditions, issues an alert.

4.4.2. Powdery Mildew:

The initial symptoms of powdery mildew are manifested as snowflake-like white spots on the adaxial surface of the
leaves, which subsequently expand in size to cover the entire leaf blades. The optimal conditions for the pathogen's
development are a temperature of approximately 25°C and a relative humidity within the range of 60-75%. As the
disease progresses, the challenge of managing it increases; therefore, it is crucial to implement control measures at
the earliest signs of infection. The disease has a proclivity to affect all green tissues of the vine, and its spores are
capable of overwintering on woody materials, subsequently may re-contaminate fresh tissues when conditions
become favorable. In cases of severe disease and infected grape clusters, the pedicels of the affected cluster’s peduncle
may undergo withering and necrosis, ultimately leading to the dropping of fruits or berries. The pathogen exhibits a
preference for warm daytime temperatures coupled with cool, humid nocturnal conditions.
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Figure 9 Comparison of downy and powdery mildew, © Agne 27

A critical period for vine-growers occurs when ambient temperatures range from 20°C to 22°C, a condition conducive
to rapid spore development. It is crucial to highlight that humidity levels during this period are favourable to the
proliferation of downy mildew, whereas powdery mildew requires the presence of free water for effective
dissemination. In organic cultivation, sulfur-containing compounds are the primary method of combating powdery
mildew diseases. The implementation of effective management strategies is further supported by the timely and
appropriate execution of green operations, the maintenance of optimal vine canopy density, and the provision of
enhanced aeration. Furthermore, effective moisture management and the implementation of suitable cover crop
practices are crucial for maintaining soil health, both within inter-row spaces and in the vicinity of the root zone.
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4.4.3. Grape Moth: Lobesia botrana

The grape moth (Lobesia botrana) has the capacity to produce three to four generations within the span of a single
growing season in a vineyard. The initial and most critical phase occurs prior to blooming. During this period, the initial
generation of larvae penetrate the buds, causing considerable damage to stem. In instances of extensive infestation,
the grape clusters may desiccate either partially or completely. The second generation primarily affects the immature
green berries, while the third generation is active during the period of veraison and ripening, feeding on the pulp of
the ripe fruit. It is imperative that the vineyard is monitored on a regular basis in order to ensure the efficacy of any
preventative and control measures that may be implemented. This process is facilitated by the use of pheromone traps,
which enable the vine-grower to quantify the population of grape moths and ascertain their periods of activity and
flight by constructing a corresponding activity curve. In terms of management strategies, biological agents, such as
spinosad and Bacillus thuringiensis, are the most commonly used. It is also pertinent to emphasize the efficacy of
mating disruption with sex pheromon dispensers. These dispensers are pheromones that are placed in the vineyard. It
is made of biodegradable materials and and the emitted aroma interferes with the male insect's ability to detect the
presence of the female insect. As a result, the mating process is either nonexistent or significantly diminished, leading
to a decrease in both reproductive rates and the overall population of the grape moth. It is important to note that this
insect exhibits a gradual migration away from the area with pheromone presence. In subsequent generations,
specifically the second and third infestations, the application of the treatment should be limited to regions only where
the density of pupaes exceeds 10 individuals per 100 grape clusters.

Figure 10 Different stages of development of Lobesia botrana: (a,b) Eggs; (c—e) larvae; (f) pupae; (g) adults. © Julio
Prieto-Diaz.

Picture sources:

Figure 6 Mondelo et al, via HAL OPEN SCIENCE, retrieved at 28.05.2024, https://hal.science/hal-02944737

Figure 7 Josef Klement,Blattsymptom von Flavescence Doree, CC BY SA 2.0 via Wikipedia,
https://en.wikipedia.org/wiki/Flavescence dor%C3%A9e#/media/File:Flavescence dor%C3%A9% 3.ipg

Figure 8 I.Rude, CC BY SA 3.0 via Wikipedia, https://en.wikipedia.org/wiki/Plasmopara_viticola#/media/File:Mildew-
back.JPG

Figure 9 Agne 27, CC by SA 3.0 via Wikipedia,
https://en.wikipedia.org/wiki/Downy mildew#/media/File:Downy and Powdery mildew on grape leaf.JPG

Figure 10 Julio Prieto-Diaz via MDPI, https://www.mdpi.com/2223-7747/12/3/633, retrieved 28.05.2024
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5. Grapevine Pruning and Green Operations

Author: Tekle Zakalashvili

Harvest and its Organization

e Harvest Time and Rules
e Grape Picking
e Grape Processing

5.1. Grapevine Pruning:

The grapevine undergoes numerous physiological and metabolic changes throughout its life cycle, from with sprouting
and ending upon senescence. These variables are influenced by a number of factors, both biotic (living) and abiotic
(non-living). Among the abiotic factors, light, temperature, and seasonal transitions play a significant role.

When look it up in the dictionary, we will come across the definition of an interesting term: “Phenology [is derived
from the Greek words phaind, meaning “to appear, to come into view” and logos, meaning “to study.”] is the study
that measures the timing of life cycle events for plants and animals.”

Here we discover that grapevine, like other plants, goes through various intriguing stages of phenological development,
from sprouting to senescence, every year. Vine-growers closely monitor these stages and changes in the plant to better
understand its needs and make appropriate adjustments.

Researchers present phenological stages in various ways, ranging from stages 1-5 or 1-7, with more detailed variations
sometimes included. The most commonly utilized scale in viticulture comprises the following steps:

7. Budburst
8. Bloom

9. Fruit set
10. Veraison

11. Harvesting
(growth cycle photos)

After the harvest, the vine enters a dormant phase characterized by reduced vital processes, as it prepares for the new
growing season in spring. As mentioned above, vine-growers utilize various agricultural techniques tailored to specific
phenological stages. It is during the dormancy that they undertake the critical practices of pruning and training of vines.

What do these two terms include and why are they so significant? Vine training refers to shaping the plant by arranging
its parts in space to optimize sunlight exposure. This practice also aims to improve air circulation within the green
foliage, thereby reducing the likelihood of fungal diseases and facilitating vineyard management. In essence, vine
training is essential for the cultivation of vines in order to maximize growth and yield potential.

There are various types of vine training systems, selected based on the biological characteristics of the vine, climatic
conditions, and soil type. These vine training systems include unilateral or bilateral Guyot, Cordon, Pergola, and others.
In addition to selecting the appropriate vine training system, it is important to consider the height of the trunk, which
can be classified as low, standard, or high (see the photos of different vine training systems).
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As for pruning it consists of selectively removing and cutting specific parts of the grapevine. This method allows the
vine-grower to effectively manage the vine's overall shape and size. Given that grapevines are heliophile plants or a
plant that thrives when exposed to a large amount of sunlight, with the wild vine species (Vitis vinifera sylvestris)
naturally exhibiting a climbing behavior towards sunlight in its environment, it is essential for the vine-grower to
regulate and control the growth of the vine.

Furthermore, the buds remaining after pruning enable us to predict the upcoming year's yield, as the quantity of
harvested shoots is influenced by the number of buds retained during pruning. The optimal number of buds left may
vary annually, as adjustments are made to maintain a balance between the vine's reproductive and qualitative
capacities.

When pruning grapevines, it is essential to consider the biological characteristics of the specific grape variety. Some
varieties exhibit non-development of basal buds at the cane, rendering them infertile. In such cases, leaving only 2-3
buds (short pruning) would result in a infertile vine. Therefore, long pruning is recommended for these varieties.
Conversely, other varieties are characterized by fertile basal buds, making a short prunning suitable for them.

Having discussed both short pruning and long pruning methods, it is noteworthy that short pruning is also referred to
as spur pruning (Cordon), while long pruning is known as cane pruning (Guyot).

(Photo showcasing Cordon vs Guyot pruning).
Now let's focus on key considerations during the pruning process:

8. Researches show that pruning is most effective when conducted in dry weather to minimize the transfer of
fungal spores. Moist or wet weather conditions facilitate the spread of fungal spores from various parts of the
vine to new wounds, leading to an increased risk of plant infection.

9. ltiscrucial to recognize that pruning is a surgical procedure, thus it is essential to frequently sterilize secateurs,
pruning shears, or the primary pruning tool. Alcohol is effective for disinfection, significantly reducing the risk
of spreading diseases among vines. Further details on this will be discussed later.

10. A wound created by pruning should be made carefully on the plant. It is important to use sharp pruning shears
to ensure a clean cut that minimizes the need for repeated cuts. Additionally, the cut should be made straight
and not angled towards the bud to prevent sap from flowing towards the bud.

11. The incision should not be made in close proximity to the bud. As the wound remains open, it undergoes a
gradual healing process. Making a cut near the bud may also detrimentally affect the bud during the drying
process.

12. Pruning wounds on mature vine sections—specifically those aged three years or older, such as the trunk—
trigger the formation of cone of desiccation, which can consequently lead to damage in both the xylem and
phloem tissues. The xylem and phloem are the vascular tissues responsible for transporting water and
nutrients in plants, analogous to veins and arteries in humans. The desiccation of these tissues hinders their
ability to efficiently transport nutrients and water, ultimately delaying plant growth and reducing yield.

13. If a wound of significant size must be created or a perennial structure is to be compromised, it is essential to
close the wound using a suitable ointment. This will help prevent desiccation and the entry of pathogens. The
ointment serves a protective function, similar to how it would for a human finger cut.

14. Pruning should consider the load and capacity of the vine. An optimal vine with a high yield potential is not
conducive to having a limited bud count, while a vine that is weak in strength should not be overly strained.
Therefore, it is important to consider vine records, Ravaz indexes, and other details to achieve a balanced and
optimal pruning approach.
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And most importantly, during pruning, there is a risk of transmitting various diseases caused by viruses, bacteria,
phytoplasmas, or fungi from one plant to another.

You may have heard of Esca, a disease that is prevalent in major viticulture regions worldwide. Esca is caused by an
attack of three fungi: Phaeomoniella chlamydospora, Phaeoacremonium aleophilum, and Fomitiporia mediterreanea,
which infect and damage the grapevine internally and externally. Symptoms of Esca vary, but commonly manifest as
‘tiger stripes’ on leaves and black spots on the berries resembling dark freckles. Ultimately, both chronic and acute
forms of Esca known as apoplexy lead to vine paralysis and eventual dieback. Esca exhibits high activity during the hot
months and is easily identifiable. A notable characteristic of Esca is its distinct yield pattern; a grapevine may exhibit
signs of infertility in one year, while in the subsequent year, it may show indications of rejuvenation. Due to this, vine-
growers occasionally delay the uprooting of infected plants, leading to the transmission of the disease to neighboring
vines through various means, such as pruning tools or secateurs and insect vectors. It is noteworthy that symptoms of
Esca can manifest between the 7th to 10th year of grapevine growth, remaining latent or exhibiting mild symptoms
prior to this. Over time, the disease progresses, leading to increasingly complex issues within the grapevine, ultimately
forming a disease complex. It is important to remember that Esca is a chronic disease with no known cure, and the
only effective way to combat it is through complete uproot.

In addition to Eska, the group of trunk pests also consists of many plant pathogens and diseases, including Eutypa
dieback and Black Goo among others. One of the most crucial methods for their prevention is the sterilization of
secateurs during vine pruning. By implementing this simple yet slightly time-consuming practice, we can effectively
maintain the long-term health of our vineyard and prevent the spread of diseases.

As for the grapevine green operations, also known as green pruning in viticulture, they serve to address errors made
during initial pruning while promoting optimal aeration, canopy management, and vegetative and reproductive
equilibrium. This green pruning strategy facilitates the removal of lignified vine parts during dormancy, aiding in
shaping the plant and minimizing potential damage. Green pruning facilitates the preservation of specific shoots,
thereby optimizing the selection of canes or spurs during the pruning process. Green operations conducted throughout
the growing season play a crucial role in regulating cluster density, harvest quantity, sunlight penetration within the
plant canopy, enhancing photosynthesis efficiency, and ultimately simplifying disease management by promoting
better air circulation.

Green operations in viticulture involve activities such as removing excess shoots, sucker and shoot thinning, and
hedging. Additionally, green harvest may be utilized to ensure a balanced vyield. It is crucial to perform these green
operations in a timely manner to achieve desired results. For instance, during the initial stage, the vine will sever the
suckers originating from the perennial parts, such as trunk. In this context, it is essential to retain a shoot on the trunk,
which will function as a spur and facilitate the branching of the vine. Timely execution of this operation minimizes the
vine's energy expenditure on unnecessary green foliage. The removal of shoots is typically conducted when they reach
a length of 20-30 cm prior to blooming, and can also be performed post-blooming. Pruning shoots before blooming
directs more energy towards the blooming process, resulting in better quality fruit set. Furthermore, as the anticipated
drought sets in, the plant and its cluster germs gradually acclimate to increased sun exposure. At this stage, with visible
flowers present, it becomes possible to differentiate between unproductive and productive shoots. To optimize
vegetative strength, unproductive shoots can be selectively pruned to enhance sunlight absorption and improve
aeration. Often, the practice of removing the less developed of two shoots arising from a single bud, known as double
shoot, is employed. In terms of sucker pruning, this task should be performed multiple times throughout the growing
period. It is advisable to remove the suckers before they lignify and become harder to remove. If a shoot or sucker is
close to lignification, it is recommended to use precision pruning scissors to minimize damage to the green parts of the
vine and decrease the risk of infection. The operation is performed concurrently with shoot tying. It is necessary to
consider that any removal of shoots or leaves during green operations can significantly impact the synthesis of various
chemical compounds (such as aromatic compounds, sugars, acids, phenolic compounds, etc.), ultimately shaping the
organoleptic properties and flavor profile of the wine.
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6. Grapevine Harvest and its Organization, Grape Processing

Author: Giorgi Barisashvili

Harvest and its Organization

e Harvest Time and Rules
e Grape Picking
e Grape Processing

6.1. Grape Ripening, Grape Harvesting:

Grape varieties are classified according to their ripening time, which is divided into the following categories: very early,
early, medium, late, and very late. Georgia is home to grape varieties from all five ripening periods. Some grape
varieties may still be unpicked at the start of December, while others have already been fermented and fined by the
end of August. In this respect, our country exhibits remarkable diversity. Grape varieties with a late ripening time are
more prevalent in the Samegrelo-Abkhazia region compared to Kakheti. However, there is still some diversity in
ripening periods within each area. Two distinct phases of grape ripeness are recognized: physiological ripeness, which
is the natural ripeness of the grapes, and technical ripeness, which is when the grapes may not have reached their
optimal sugar level naturally or may already exceeded it but are at the desired level for winemaking purposes. This
technical ripeness is crucial for winemakers in order to produce a specific type of wine.

The timing of grape picking or the vintage period is determined by the winemaker's specific winemaking goals. For
instance, if a winemaker intends to produce Kakhetian wine, which requires grapes with a sugar content of 23 or 24%,
such as Rkatsiteli grapes, they must wait until the grapes reach this specific sugar level. Even if Rkatsiteli grapes reach
21 or 22% sugar content, they may be considered physiologically ripe but not technically mature enough for the
winemaker's needs. In this case, the grapes have not yet achieved the required sugar content for optimal winemaking
purposes. In winemaking, grapes are deemed suitable for harvest not solely based on their sugar content, but rather
on achieving a balance between sugar and acidity in the grape juice. The ‘maturity of the stem’ is also a crucial factor
in certain winemaking processes (for example, when alcoholic fermentation involving grape stem should be carried
out, and etc.). A stem is deemed ripe when the peduncle, a small part that attaches the grape cluster to the main vine,
exhibits partial desiccation.

Figure 11 Harvest © Giorgi Barisashvili, Kakheti
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In addition to other important stages of preparation for the harvest, monitoring grape ripeness is a crucial step that
can last for a month or longer. Grape ripeness is greatly influenced by weather conditions. To ensure that the technical
ripeness of the grapes (optimal levels of acidity and sugar) is not overlooked, it is essential to regularly observe and
monitor this process. The monitoring of the grapes may initially be conducted at extended intervals, such as once every
3-4 days. However, as the grapes approach the harvest stage, monitoring transitions to daily assessments, sometimes
even multiple times a day, particularly in the morning and evening. A device known as a refractometer, which measures
sugar content in grapes, has recently been introduced in our country. This device is highly convenient and optimized
for field conditions, offering minimal margin of error in readings.

Figure 12 Using of refractometer to measure the sugar content
© https://mountainviewvineyard.com/

Our ancestors determined grape ripeness through taste testing and by manually squeezing the grape to assess
stickiness. It is important to note that each Georgian grape variety is unique in its content, resulting in significantly
different products. The ripening time and chemical composition of grape varieties vary, requiring different approaches
for each. Even grapes of similar varieties from the same region, such as Kartli varieties like Tavkveri and Assyrian Black,
require distinct approaches and technologies for winemaking.

The ripening of grapes is predominantly influenced by the sum of annual active temperatures. This phenomenon varies
across regions and grape varieties. For instance, the required sum of active temperatures for Rkatsiteli, from bud burst
to full grape ripeness, ranges between 3100 and 3500°C on average. On the other hand, for Tsolikouri, this range is
around 3800-3900°C. Additionally, the ripening process is impacted by the specific location of the vineyard. This does
not solely pertain to the sugar content in the grapes, but rather the overall quality of the grapes. In places experiencing
hot days and cool nights, particularly during the final stage of grape ripening in autumn, the grape harvest is of
increased significance from a wine technology perspective. In an attempt to increase sugar levels in the grapes, some
vineyards may strip leaves from around the grape bunches. However, this practice often goes too far, leaving the lower
part of the vineyard completely exposed, which is deemed unacceptable!
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Figure 13 Leaf removal before the harvest, © Giorgi Barisashvili

Removing excess shoots and hedging leaves, topping, canopy management, and sucker pruning are green operations
that the grape itself necessitates; however, these practices alone do not guarantee high-quality grape production. It is
a common misconception that high sugar content in grapes automatically equates to high-quality grapes. In fact, in
some cases, high sugar levels can result in wines that are hard, flat or dull, sinewy, and unbalanced, especially with
certain grape varieties.

The preparation for harvest and the harvesting process itself significantly impacts the quality of the wine. Grapes
should be harvested in the morning to avoid exposure to the heat of the afternoon. Grape pickers take great care to
prevent the grapes getting heat which can lead to oxidation of the grape juice and the growth of unwanted
microorganisms negatively impacting the overall quality of the wine. Preparing for the harvest involves not only
planning the workforce and choosing optimal weather conditions for grape picking, but also ensuring proper vessels
and equipment are utilized. There are frequent cases when grapes are harvested in inadequate containers, such as zinc
buckets. This type of vessel, even when new, has a negative effect on the grapes and later on the wine, because both
the grapes and later the wine are enriched with zinc, ultimately degrading the quality of the final product.

Therefore, during the harvest it is crucial to avoid any contact between the grapes and iron, including both, whether it
is the grapes to be harvested or the vessels for collecting the harvested grapes (no stainless metal is meant). It is
important to note that wine factories may use equipment that comes into contact with grapes and wine such as bronze
or brass. In these cases, the risk of grapes, wine dreg, or grape juice to be enriched with iron is low. The optimal vessels
for harvesting grapes should be the plaited baskets, as they allow for adequate airflow which prevents grapes from
squeezing and minimizes the risk of getting heated. Different sizes of woven grape harvesting vessels are also suitable
for transporting grapes. Timely transportation of harvested grapes to the winery and prompt processing is crucial to
maintain the quality of the grapes.

In recent times, the adoption of using plastic crates for harvesting grapes has been integrated into our country's
practices. This innovation has been well-received for its convenience in grape collection and transportation, especially
over long distances (while ensuring that harvested grapes are promptly delivered to processing facilities). The design
of these plastic crates prevents grapes from being crushed, even when stacked on top of one another.
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Figure 14 Hand picking of grapevines © Giorgi Barisashvili

It is not advisable to harvest grapes in rainy weather or immediately after rainfall. This is because wet conditions can
increase the risk of fungal diseases affecting the grapes, potentially leading to spoilage of the wine. Therefore, it is
recommended to harvest grapes in dry weather!

It is important that the harvested grapes are processed promptly. However, in our country, there was a unique practice
specific to the Aladasturi grape variety in Guria. The grapes were stacked on plaited canes in a well-ventilated area for
a few days to allow excess water from the grapes, due to autumn rains, to evaporate. This process, facilitated by a
penetrating wind or draught, resulted in the production of high-quality wine. This traditional method is still utilized in
certain European countries.

In Racha, there is typically a delay of two to three days between the harvest of grapes and their pressing; however, in
this region, grapes are not stored on traditional plaited canes but rather in a winepress. While this practice is rare, it is
still observed in Racha to this day. One crucial aspect to consider, which is important not only during harvesting but
also during vine pruning, is the practice of selecting the optimal moon phase for harvesting grapes or pruning vines,
known as the lunar calendar. During the new moon phase, it is advised against pruning vines, harvesting grapes, or
wine racking. Our ancestors had a deep understanding of the importance of lunar phases not only in vineyard practices
but also in other activities such as cutting the wood for making a winepress. It is a common belief that if wood is cut
during the incorrect phase of the moon, it will verminate more quickly. In summary, there are various factors to
consider for optimal harvesting, including the selection of harvesting vessels, favorable weather conditions, efficient
workforce organization, proximity to the cellar or winery and grape transportation, grape ripeness, and lastly, the
alignment of the moon phase for optimal results.
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Figure 15: Aladasturi storing, © Giorgi Barisashvili

6.2. Grape Processing

The efficient processing of grapes is of paramount importance in the production of organic winemaking. It is imperative
that grapes delivered to the cellar are processed without delay to avoid potential risks, including oxidation, acetic acid
bacteria (AAB), damage from wasps or insects, contamination by dust, and exposure to rain. In certain instances, the
grapes that have been harvested may require sorting before being processed. This task is performed manually in our
country. Such a selection process may be necessary due to issues such as damage from hail or infestation by pests and
diseases. It is of the utmost importance to ensure the prompt and efficient preservation of the harvested grapes. This
entails placing the grapes on a dedicated table and conducting a visual inspection to separate any damaged bunches
of grapes or berries from the healthy ones. Following this, the process of grape processing commences, utilising a
variety of methods. Historically, the pressing of grapes in Georgia was typically carried out using a wine press.
Throughout the country's history, examples have been observed of winepresses constructed from a variety of
materials, including limestone, wooden planks, and winepresses curved in a single log of wood; also, winepresses were
built from bricks or cut into the rock. It is uncommon to come across winepresses that are constructed from a single
large rock. The grapes in the Georgian winepress are efficiently and effectively pressed, thereby conferring a distinct
advantage in the making of Georgian wine. It is noteworthy that a considerable number of foreign countries continue
to employ the traditional method of grape-treading or grape-stomping in order to produce high-quality wines.

Small wineries typically use mechanical or electric grape crusher that have been specifically designed for processing
grapes in smaller quantities and domestic settings. Consequently, these wine presses have limited performance
capabilities. It is crucial for grape crusher, whether mechanical or electric, to be free of iron components that come in
direct contact with the grapes. When grapes, dreg, or grape juice touch iron, even for a short time, they can absorb
iron, which negatively affects the quality of the wine. The key component of the grape crusher is its wheels, used to
crush the grapes. These wheels are often made not of rubber or plastic, but of iron; while these wheels may enrich
grape juice and then wine with iron, they also pose a risk of breaking the grape pips during processing, potentially
resulting in a harsh and slightly bitter taste in the wine. Therefore, when processing grapes, it is essential to select a
crusher that will not compromise the quality of grapes or resulting wine. If the grapes are pressed in a wine press, it
eliminates the risks involved. Additionally, using a wine press removes the need for a mechanical or electric grape
crusher.

91



Another piece of machinery commonly used in household winemaking is the basket press that serves three main
purposes: firstly, to extract any remaining juice from the grape pomace, since there is often a certain amount of juice
still left in the grape pomace after the initial pressing; secondly, the grape juice needs to be separated from the grape
pomace, either before or after fermentation in a Kvevri (earthernware vessel) or other vessel; and thirdly, to crush the
grapes in a basket press, thereby extracting the juice from the grape pomace (it is also possible to press whole bunches
of grapes in the press). In the case of Kvevri, the pressing is typically applied either in the autumn, subsequent to the
completion of alcoholic fermentation, or at a designated stage, such as during the production of Saperavi, or in case of
making Kakhetian wine, it is used in the spring, following the wine being taken out of the grape pomace. One potential
disadvantage with this particular pressing is the presence of iron components that may be initially coated with acid-
resistant paint. Nevertheless, over time, the protective coating may degrade, potentially affecting the quality of the
wine. If grape pomace or wine dreg do not come into contact with the iron in the pressing, there will be no
complications when using it.

One common equipment used in winemaking is the grape destemmer, a combined machine that not only separates
fruit from its stem, but also crushes grape bunches. A variety of such equipments are available for small-scale
household winemaking, including both electric and mechanical alternatives. The principal function of this equipment
is to separate the grapes and stems from the grape bunches. It is important to point out that the necessity of using
grape destemmer when producing red and white wine is not a definite requirement. The practice of fermenting red
wine with grape stem has been a longstanding tradition in our country for centuries. Therefore, the idea that red wine
becomes harsh and sour when made with stem separator is incorrect. The production of low-quality wine is not a
consequence of the inclusion of grape stem separator in the fermentation process. Rather, it is the result of a failure
to adhere to certain wine-making techniques and standards. The decision to use a grape destemmer may vary
depending on the type of wine being made. It is ultimately up to the winemaker to consider various factors and make
the appropriate choice.

Picture sources:
Figure 11 Harvest in Georgia, Giorgi Barisashvili.

Figure 12 using of refractometer to measure the sugar content ©
https://mountainviewvineyard.com/

Figure 13 Leaf removal before the harvest, Giorgi Barisashvili
Figure 14 Handpicking of grapevines, Giorgi Barisashvili

Figure 15 Storage of Aladasturi, Giorgi Barisashvili

Further reading:

Each topic has a complementary presentation with references to enhance the knowledge regarding
the subject.
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