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Paoun M. 1. YiockoHaIeHHsI 0I0TE€XHOJIOTIYHUX NMPUIIOMIB 0310POBJICHHS
caJuBHOIro Martepiany BuHorpany. — KaamidikamiiiHa HaykoBa mpais Ha TpaBax
PYKOIIHUCY .

HucepTaiis Ha 3700yTTS HAYKOBOTO CTymleHs jJokrtopa ¢uiocodii 3a
cnemianbHicTio 203 «CaaiBHUUTBO Ta BHHOTrpanapctBo» (20 — ArpapHi Hayku Ta
POJIOBOJILCTBO). — HarlionanbHMii HaykoBHWA IIEHTp «IHCTUTYT BHUHOTpamapcTBa i
BuHOpoOcTBa iMeHi B. €. Taiposay HAAH VYkpainu, Oneca, 2026.

Jlucepraiiito MPUCBSIYEHO JOCIIDKEHHIO HasSBHOCTI 3-ro Bipycy Grapevine
leafroll-associated virus 3 XBOpoOU CKpydyBaHHS JIUCTS BUHOTpaaHO1 103U Grapevine
leafroll disease, 30ynnuka OakTepianbHOTO paky Rhizobium radiobacter Ha
BUHOTpagHukax Onecbkoi 00jacTi Ta po3poOdil CydacHOT HAyKOBO OOTPYHTOBAHOI
TEXHOJIOTI1 03I0POBJICHHSI BUHOTPAIHOI JIO3U BiJl BIPYCHUX XBOPOO in vitro.

JlitepatypHuii aHaji3 Cy4acHOTO CTaHy BHWHOTPAJHMX HACQJKEHb Yy CBITI
MOKa3aB Cepio3Hy MpoOIeMy MOMUPEHHS BIpyCHUX XBOP0O. OCOOIUBO MIKIAIUBUM €
3-#1 Bipyc XBOpPOOHM CKpy4YyBaHHS JIMCTS BHWHOTPAAHOI JIO3HW, SIKMM 3aBJa€ 3HAYHHX
€KOHOMIYHUX 30UTKIB BHUHOTPAJApPCTBY B pi3HUX KpaiHax. Haituacrime 1mi xBopoOu
MNOIIMPIOIOTHCS Yepe3 BBE3EHHS 3apa)KEHOTO CAJUBHOTO Marepiany, BUKOPHUCTAHHS
JUIA  IIETUICHHS YPaKEeHOi1 MNpuilenHoi a0o MAMIeNHOI JIO3M, a TakKoX 4epes
HEJJOTPUMAHHS CAHITAPHMX BMMOT ITiJi 4ac BUPOIIYBAaHHS CaJAMBHOIO MaTepiany. Ix
MOIIUPEHHST MOXe OyTh e(peKkTMBHO OOMEXKEHO 3aBASKHM BHUKOPHUCTAHHIO
CepTU(PIKOBAHOTO CaAUBHOTO  MaTepiaJly Ta  JOTPUMAHHIO  KOMIUIEKCY
npodUTaKTHIHUX 3aX0aiB. [0 HUX HallekaTh 3aKJIaJlaHHsT Haca PKEeHb Yy 30HaX, BUTBHUX
BiJl TIEPEHOCHUKIB IATOTCHIB, CBO€YACHE BUIAJICHHS YPaKCHUX POCIUH, KOHTPOJIb
YHCEIBbHOCTI KOMaxX 1 HEMaroJ, a TakKoX J00ip TojepaHTHUX copTiB. Ilpote
3aCTOCYBaHHS XIMIYHUX 3ac00IB MPOTH HEMATOJl XapPaKTEPHU3IYETHCS OOMEKEHOIO
e(EeKTUBHICTIO Ta CYNPOBOJKYETHCS EKOJIOTIYHUMHM PHU3UKAMH, CEJICKIlIs COPTIB,
CTIMKUX /IO BIPYCIB, 3aJUIIAETHCS MEPEBAXXHO HA EKCIEPUMEHTATILHOMY PIBHI depes
BIJICYTHICTh HAJIWHUX JHKEpeNl TEeHETUYHOI PEe3UCTEHTHOCTI. 3TiHO 3 JaHUMU

3apyODKHMX BYEHHMX MIATPUMAHHA HAJIEKHOTO CaHITApHOTO CTaTyCy BHHOTPAIHOT



J034 MOXKHA 3a0e3MeYUTH uepe3 3acCTOCYyBaHHS OlO0TEXHOJIOTIYHUX METO/IIB
O3JI0POBJICHHS — TepMoTeparii, XiMioTeparnii, sIK OKpeMO, TaKk 1 B TO€IHaHHI 3
KyJbTYpOIO amiKaJIbHUX MepucteM. HeBenuka KUTbKICTh, a 32 OKPEMHUMH HaNpsMaMu
BIZICYTHICTh BITUM3HAHHUX JOCHIIDKEHb Y I[bOMY HAaNpPsIMKY 3YMOBIIIOE€ aKTyaJlbHICT 1
MIEPCIEKTUBHICTh BUBYCHHS, PO3POOJICHHS Ta BIOCKOHAJICHHS METOIB 0370POBJICHHS
BUHOTPAAY B KYJbTYp1 in vitro. ToMy JOCTIKEHHS, CIPSIMOBaH1 Ha 1IeHTU]IKAII0 3 -
ro BIpyCy XBOpPOOM CKpydyBaHHS JHUCTA Ta 30yJHUKA OakTeplalbHOTO pPaKy
BUHOTPAHOT JIO3H, a TAKOXK HA OLIHKY €()EKTUBHOCTI PI3HUX METOJIIB O30POBJICHHS
POCIIMH in Vitro AJisl 3HEMIKOJKEHHs 30y THUKIB XBOPOO € aKTyalbHUMHU.

Y poboTti OyJs10 3aCTOCOBAHO KOMIUIEKC 3aralibHONPUHHATHX Y BUHOTPATHOMY
PO3CaTHUIITBI METOMIB: OloTexHoioTiuHI (s imeHTUdiKamii 30yIHUKIB XBOPOO i
O3JIOPOBJICHHS BHUHOTpPaay B KyJAbTypl in Vitro; TOJBOBI (IS TPOBEACHHS
¢iTocaHITApHOTO OOCTEKEHHSI BUHOTPAJHUX HACA/KEHb); OloMeTpuuHI (IJ1s1 OLIHKHU
CTaHy Ta JUHAMIKH POCTY BEr€TaTUBHOT MAacH IHIIAJIbHUX EKCIUIAHTIB, MIKPOKJIOHIB
BUHOTPAJy TMICIs O3J0POBIICHHS); MOPIBHILHO-PO3PAXyHKOBI (711 E€KOHOMIYHOT
OI[IHKK CHUCTEMH 1IeHTH(]IKamii 30yJHUKIB 1 O3IOPOBJIEHHS BHHOTPAIY);
JUCIEPCIMHOTO aHami3y (151 CTATUCTUYHOI 0OPOOKM OTPUMAHUX €KCIEPUMEHTAIbHUX
JaHUX ).

JlaGopatopHi  JOCHIIPKEHHS MPOBOAWIM B Jabopartopii BipycoJiorii 1
MIKpOO10JIOTii Ta BIJIUII PO3CATHUIITBA, PO3MHOKEHHS 1 OI0TEXHOJIOTII BHUHOTpaay
HamionanbHOTO HAayKOBOTO IEHTPY «IHCTUTYT BHHOTpaJapcTBa 1 BUHOPOOCTBA IMEH1
B. €. TaipoBa» HAAH VYkpainu. ¥ po6G0Ti BUKOPUCTOBYBAIHU SIK PO3pOOJIEHI HAMU
METOJUKH, TaK 1 Jep>KaBHI HOPMATUBHI TOKYMEHTH:

. Metonuka BukoHaHHs BumipioBanb (MBB-01-19/01-2019). «BusBnenns
BIpYyCiB BUHOTPAy METOAOM ToJiiMepasHoi anioroBoi peaxiii (ITJIP)y.

. JNCTY 3355-96. «lIlpoaykiiisi CLIbCHKOTOCHOJAPChKa pPOCIWHHA. Metoau
B1100pY Mpo0 y mpoliieci KapaHTUHHOTO OMJISY Ta €KCIEPTU3N.

. JNACTY 4390:2005. «Texniuni ymoBu. CaJkaHUl BHHOrpaay Ta 4yOyKu
BUHOTPAIHOI JI03U».

. JNCTY 8562:2015. «MarouHuku Ta caaiuBHUN Matepian. MeTroau BHSABIECHHS

30yHHKIB BIpyCHUX XBOpPOO Ta 0aKTepialibHOTO paKy».



VY pesynbTari iTocaHiTapHOTO OOCTeXEHHS Ha copTax BuHorpaay «Kabepue
Coginbiton» 1 «OaecbKkuil YOpHUID OYyJIO BUABIEHO CUMIITOMU CKPYUYyBaHHS JIUCTS
BUHOTpagHOT J03u. Metomom imyHo-bepmentHoro ananizy (IDA) Oyno
imentudikoBano 3-i Bipyc XBOpoOM cKpydyBaHHs JucTsi. Pesynbratu IDA Oyno
HiATBEPKEHO MeTonoM mojimepasHoi naHioroBoi peakmii (ITJIP). Takox wHa
pOCIHMHAX LUX COPTIB OYJIO BUABJICHO CHMITOMH XBOPOOHW OAaKTEpialbHOTO PaKy y
BUIJISI/II TIyXJIMH Ha MICII IIEMUIEHHs, Ha mTaM01 Ta pyKaBaxX BHHOTPAJHUX POCIHH.
Metoaom ITJIP 6yno inentudikoBano 30yaHHKA OaKTEpiaIbHOTO paKy BHHOTPATHOT
J03H.

Jliist momryky 3aco0iB 1moa0 60poTs0u 3 3-M BipycOM XBOPOOU CKpyUyBaHHS
nvcta BuHorpany copTiB «KabGepue CoBinbiioHn» 1 «Onecbkuil 4opHUi» O0yio
po3po0IeHO €eKTUBHI CIIOCOOM O30POBICHHS CaJIMBHOTO MaTepiajly BUHOTPAIy in
vitro. BOHM TIpDYHTYIOTbCS Ha 3acCTOCYyBaHHI METOJIB amliKaJbHUX MEPHUCTEM,
TepMoOTepanii Ta xiMmioTeparnii.

JUist  miABUILEHHS e(EeKTHBHOCTI METOJly amiKaJlbHUX MepucTteM 0yIio
MoaugikoBaHO moxUBHE cepepoBuiie MC (cnpsmMoBaHe Ha 30UIBIIEHHS BMICTY
BiTaMiHIB 1 ()ITOTOPMOHIB). Y MOPIBHSAHHI 31 cTaHAapTHUM cepenoBuieM MC, #oro
3aCTOCYBaHHs 3a0€3MeuyBaj0 BHUCOKY NPWKHUBIIOBAHICTh AaMiKaIbHUX MEPUCTEM,
CTUMYJIIOBAJIO IX pereHepailiifHi MpoLecH Ta TMOKpalyBaio MophoMeTpudHi
MOKA3HUKK MIKPOKJIOHIB. HaWBUIIUM pereHepamiiHuM TOTEHIIAJIOM i1 Vitro
XapaKkTepu3yBAJINCh  amikajibHI ~ MepuctemMu  po3mipom  0,5-1,0 wmm, iX
NPWKUBIIOBAaHICT, Oyna Ha piBHI 56,0-62,0 %, BoHu opmyBanu no 1,8-2,0 mirt.
MaroHiB, BUCOTOIO0 5,8—6,2 mM. [IpoTe HaiBumuii Koe]ilieHT enmiMiHAINl BipycCy
GLRaV-3 6yB xapakTepHu# IS amikalbHUX MepucteM posmipom 0,2-0,4 mm (70,5—
72,5 %), 30unbmmeHHs po3mipiB mepuctem 10 0,8—1,0 MM 3HIKYBasio €EKTUBHICTD
o3noposienHs 10 50,3—-51,4 %. BogHoyac noXUBHI CEpeIOBUIIA HECYTTEBO BIUTUBAIIU
Ha 1e¥ noka3HuK. CTaTUCTUYHUN aHaNi3 MIATBEPAMB, IO PO3MIP amKaILHUX
MepucTeM OyB BU3HaYalIbHUM (DaKTOPOM ePEeKTUBHOCTI enimiHauii Bipycy GLRaV-3.

[ToBiTpsiHy TepMoOTepamnilo BUHOTPAAy in Vitro TPOBOAWIM B TepMoOKamepi
npotsaroMm 8 TwkKHIB 3a Temnepatypu 37 °C Ta moe€qHyBaliM 3 KyJbTHUBYBAaHHSIM

amikaJlbHUX MEpPUCTEM JIBOMa crocofamu. Y mepmomy crnoco0i TepmoTeparii



niggaBanu cOpMOBaHI MIKPOKIIOHH BUCOTOIO 6—8 CM, TICIIS YOTO BUIALISIIM amliKaabH1
Mepuctemu posmipom 0,5—0,7 MM 1 KyJIbTUBYBAJIHU iX Ha MOKUBHOMY cepenoBuiii MC
2.Y apyromy croco0i croyaTky KyJIbTUBYBAJIH allikajibHI MEPUCTEMH Ha CEpeIOBHIII
MC 2, a micns ix pereHepailii Ta yTBOpPEHHS MikpomnaroHiB BucoTor 20-30 mMm
mignaBanu  TepMmoTepamii. OTpuMaHi pe3ynbTaTH MIATBEPAWIN €(PEeKTUBHICTD
3aCTOCYBaHHA KOMOIHAIll TepMoTepamnii in Vitro Ta KyJbTUBYBaHHS amiKaJbHUX
MEPHUCTEM ISl 03I0POBIICHHSI BUHOTPAy BiJ BIpyCy cCKpyuyBaHHs nuctsi-3 (GLRaV-
3). lloenHanHs MX METOJIIB 1aBajo 3MOTY 3HAUYHO 3MEHIIUTH BipyCHE HABaHTAXEHHS
Ta 3a0e3leuyBaj0 BHUCOKHHA BiICOTOK 0310poBIeHUX pocauH — 85,0-88,0 %,
BUKOPUCTAHHS TUIBKH alliKaJbHUX MepUCTEM 3abe3neuyBano orpumanusa 60,0-62,0 %
o3nopoBiieHux pociuH. [Ticis 3acTocyBaHHS KOMOIHOBAHHUX METOJIIB TEpMOTEpaIliii Ta
KyJbTUBYBaHHS aMiKaJIbHUX MEPHUCTEM OTPUMAHO JKUTTE3JATHI MIKPOKIOHU
BUHOTPAJy 3 BUCOKUM PEreHepaIiiiHiM MOTEHI[IAIOM, MPUKUBIIOBAHICTh E€KCIIAHTIB
cranoBuwia 51,5-74,0 %. CraTucTUyHMII aHani3 MOKa3aB, 110 OCHOBHUM (PaKTOPOM,
SKAW BU3HAYaB Bapiallilo BCIX JOCHIIKYBaHWX TOKa3HUKIB — eJiMiHaIil BIpycCy,
KUTBKOCT1 O3/IOPOBJICHUX 1 XKUTTE3JATHUX POCIUH, NPUKUBIIOBAHOCTI €KCIUIAHTIB, —
OyJia came KoMOiHalliA amKaJIbHUX MEPUCTEM 1 TepMoTeparii, 1o ¢popmyBsana Big 97,0
1o Maibke 100 % 3aranpHO1 Bapiaiii.

XiMmioTepamnilo BUHOTPaAy in Vitro MPOBOIWIN 3 3aCTOCYBAHHSM BIPYLUIHUX
npenapaTiB - 03eJbTaMiBIpy Ta puUOaBIpUHY 1 TMOEJHYBAIM 3 KYJbTUBYBAaHHAM
amikaiabHUX MepucteM. O3enbTamiBip y KOHIEHTpauiax 30—40 Mr/i1 nposiBISB HU3bKY
(ITOTOKCUYHICTH 13a0e3MeuyBaB BUCOKY JKMTT€3/IaTHICTh €KCIUIAHTIB HaBiTh micis 90
IHIB XiMioTeparii, puOoaBipuH y BUCOKUX KOHIIEHTpAISX 3HMKYBaB JKUTTE3/IATHICTS 1
NPUTHIYYBaB PO3BUTOK TMaroHiB Ta KopeHiB. [loemnanHs o0060x mnpemnapartiB i3
MOJAJIBIIINM KYJIPTUBYBAHHSAM alliKaTbHUX MEPHUCTEM 3a0e3leuyBajio Maike MOBHY
emiminamio Bipycy (98,0—-100 %), Toai sik 3acTocyBaHHs TUIbKU prOaBipuHy — 10 30,0
%, a o3enbTamiBipy — 110 89,5 % Ha 90-i1 newp npouecy o3gopoBieHHs. JucnepciiiHuii
aHaJII3 T1I0Ka3aB, IO JKUTTE3JATHICTh €KCIUIAHTIB, KUILKICTh 1 BHCOTa IIaroHIB,
KOPEHEYTBOPEHHS Ta KOeQIIIEHT eliMiHalli BIpyCy JOCTOBIPHO 3ayieKalul Bix
criocoOy 0370poBiIeHHS (XiMioTepariss abo XimioTeparisi + amKajlbHI MEPUCTEMH) 1

TUIy TpenapartiB, sSKi 3aCTOCOBYBaiu. BIuinB mpenapariB y Bapiallii pe3yibTaTUBHUX



Oo3HaK 3MiHIOBaBcs Bin 16,68 % (cepenust momxkuHa Kopens) no 78,66 % (Bucora
NaroHiB), a BIUIUB crocoOy o310poBieHHs — Bix 1,61 % (Bucota nmarouis) 1o 73,97 %
(cepenuss nomxkuHa kopens). lle cBimuuTh npo OUIBIIMI BIUIMB MpenapaTiB B
e(eKTUBHOCTI O370POBJICHHS BUHOTPAY in Vitro.

KarouoBi caoBa: BuHOrpan, ¢QirocanitapHe oOCTeXeHHsS, 30yTHHKH,
IIKIJTMBICTh, TOIIUPEHICTh, BIPYC CKpPYy4YyBaHHS JIMCTS, OakTeplalbHUM pak
BuHorpany, I®A, IUIP, in vitro, ekCriaHT, IO)KUBHE CEPEIOBHUILE, TPHUKHUBIIIOBAHICTD,

037I0POBJICHHA, KOE(ILIIEHT eMiMIHaI].



SUMMARY

Riabyi Mykola Improvement of biotechnological approaches for the
sanitation of grape planting material. — Qualification scientific work submitted as a
manuscript.

Dissertation for the degree of Doctor of Philosophy in the specialty
203 Horticulture and Viticulture (20 Agrarian Sciences and Food).— National
Scientific Center “V. Ye. Tairov Institute of Viticulture and Winemaking” of the
NAAS of Ukraine, Odesa, 2026.

The dissertation focuses on investigating the occurrence of Grapevine leafroll-
associated virus 3 (GLRaV-3), the causal agent of grapevine leafroll disease, and
Rhizobium radiobacter (R. radiobacter), the causal agent of grapevine crown gall, in
vineyards of the Odesa region, as well as on developing a modern, scientifically
substantiated in vitro sanitation technology for grapevines affected by viral diseases.

A review of the current condition of grapevine plantations worldwide indicates
a serious problem of viral disease spread. GLRaV-3 is particularly harmful and causes
significant economic losses to viticulture in many countries. These diseases are most
commonly disseminated through the import of infected planting material, the use of
infected scion or rootstock vines for grafting, and failure to comply with sanitary
requirements during nursery production. The spread of viral diseases can be effectively
limited by using certified planting material and implementing preventive measures,
including establishing vineyards in areas free from pathogen vectors, timely removal
of infected plants, controlling insect and nematode populations, and selecting tolerant
cultivars. However, the effectiveness of chemical nematode control is limited and
associated with environmental risks, while breeding for virus resistance remains
largely experimental due to the lack of reliable sources of genetic resistance. According
to international research, maintaining the sanitary status of grapevines can be achieved
by applying biotechnological sanitation methods — thermotherapy and chemotherapy —
either individually or in combination with apical meristem culture. The limited
domestic research in this field substantiates the relevance and prospects of studying,

developing, and improving in vitro grape sanitation methods. Therefore, studies aimed



at identifying GLRaV-3, the causal agent of grapevine crown gall, as well as assessing
the effectiveness of various in vitro sanitation methods for pathogen elimination, are
both timely and significant.

The study employed a set of methods commonly used in grapevine nursery
production: biotechnological methods (for pathogen identification and in vitro
sanitation), field methods (phytosanitary inspection of grape plantations), biometric
methods (assessment of the condition and growth dynamics of initial explants and
grape microclones after sanitation), comparative and computational methods
(economic evaluation of the pathogen identification and grape sanitation system), and
analysis of variance (statistical processing of experimental data). Laboratory research
was conducted in the Laboratory of Virology and Microbiology and the Department of
Nursery, Reproduction and Biotechnology of Grapes of the National Scientific Center
“V. Ye. Tairov Institute of Viticulture and Winemaking” ofthe NAAS of Ukraine. The
study used both original protocols developed by the author and relevant national
regulatory documents:

o Measurement methodology (MBB-01-19/01-2019). “Detection of grapevine
viruses by polymerase chain reaction (PCR)” (in Ukrainian).

o DSTU 3355-96. “Agricultural plant products. Sampling methods in the process
of quarantine inspection and examination” (in Ukrainian).

o DSTU 4390:2005. “Grape seedlings and grapevine cuttings. Specifications” (in
Ukrainian).

o DSTU 8562:2015. “Mother plantations and grape planting material. Methods for
detection of pathogens of viral diseases and bacterial crown gall” (in Ukrainian).

Phytosanitary inspection of the cultivars “Cabernet Sauvignon” and “Odeskyi
Chornyi” revealed symptoms characteristic of grapevine leafroll disease. Enzyme-
linked immunosorbent assay (ELISA) identified GLRaV-3, and the ELISA results were
confirmed by polymerase chain reaction (PCR). In addition, symptoms of grapevine
crown gall were observed in the form of tumors at the graft union, on the trunk, and on
the arms of grapevines of these varieties. PCR confirmed the presence of the causal

agent of grapevine crown gall.



To develop effective approaches for controlling GLRaV-3 in the cultivars
“Cabernet Sauvignon” and “Odeskyi Chornyi”, effective in vitro sanitation methods
were developed based on apical meristem culture, thermotherapy, and chemotherapy.

To improve the efficiency of apical meristem culture, the MS (Murashige and
Skoog) nutrient medium was modified by increasing the content of vitamins and
phytohormones. Compared with the standard MS medium, the modified medium
ensured a high establishment rate of apical meristems, stimulated regeneration, and
improved morphometric characteristics of microclones. The highest in vitro
regeneration capacity was observed in apical meristems 0.5—-1.0 mm in size; their
establishment rate reached 56.0—62.0 %, and they produced 1.8-2.0 shoots per explant
with a mean shoot length of 5.8—6.2 mm. However, the highest elimination rate of
GLRaV-3 was achieved with apical meristems 0.2—0.4 mm in size (70.5-72.5 %),
whereas increasing meristem size to 0.8—1.0 mm reduced sanitation efficiency to 50.3—
51.4 %. Nutrient media had a negligible effect on this indicator. Statistical analysis
confirmed that apical meristem size was the determining factor for GLRalV-3
elimination efficiency.

Air thermotherapy of grapevines in vitro was performed in a heat chamber for
eight weeks at 37°C and combined with apical meristem culture using two approaches.
In the first approach, microclones 6—8 cm in height were subjected to thermotherapy,
after which apical meristems 0.5-0.7 mm in size were excised and cultivated on MS 2
medium. In the second approach, apical meristems were first cultivated on MS 2
medium, and after regeneration and formation of microshoots 20—30 mm in length, the
plantlets were subjected to thermotherapy. The results confirmed the effectiveness of
combining in vitro thermotherapy with apical meristem culture for the sanitation of
grapevines from GLRaV-3. This combination significantly reduced viral load and
provided a high proportion of sanitized plants (85.0—88.0 %), whereas the use of apical
meristem culture alone resulted in 60.0-62.0 % sanitized plants. Following the
combined thermotherapy and apical meristem approaches, viable grape microclones
with high regeneration potential were obtained, and the establishment rate of explants
was 51.5-74.0 %. Statistical analysis showed that the combination of apical meristem

culture and thermotherapy was the main factor determining the variability of all



evaluated indicators — virus elimination, number of sanitized and viable plants, and
explant establishment rate — accounting for 97.0 % to almost 100 % of total variation.

In vitro chemotherapy was performed using the antiviral agents—oseltamivir
and ribavirin — in combination with apical meristem culture. Oseltamivir at
concentrations of 30—40 mg/L exhibited low phytotoxicity and ensured high explant
viability even after 90 days of chemotherapy, whereas ribavirin at high concentrations
reduced viability and inhibited shoot and root development. The combined use of both
compounds, followed by apical meristem culture, enabled almost complete virus
elimination (98.0—100 %). Ribavirin alone provided elimination of up to 30.0 %, and
oseltamivir alone up to 89.5 % by day 90 of the sanitation process. Analysis of variance
showed that explant viability, shoot number and length, root formation, and virus
elimination coefficient depended significantly on the sanitation method (chemotherapy
vs chemotherapy + apical meristem culture) and the type of antiviral agent used. The
contribution of antiviral agents to trait variability ranged from 16.68 % (mean root
length) to 78.66 % (shoot length), while the contribution of the sanitation method
ranged from 1.61 % (shoot length) to 73.97 % (mean root length), indicating a greater
influence of the antiviral agents on in vitro sanitation efficiency.

Keywords: grapes, phytosanitary inspection, pathogens, harmfulness,
prevalence, grapevine leafroll-associated virus, crown gall, ELISA, PCR, in vitro,

explant, nutrient medium, survival, recovery, elimination coefficient.



