«Marapau». Bunorpapapcrso n Bunopeaue, 2022; 24(1):48-54 PLANT
Magarach. Viticulture and Winemaking. 2022; 24(1):48-54 PROTECTION

YK 632.4.01/.08:633.34
DOI 10.35547/IM.2022.13.77.008

OPHTHHAJNJDBDHOE HCCIEZOBAHHE

BpisiBjieHUe BUPYCHBIX HHpeKul BUHOrpasa B Pecriybiinke
KpbiMm

Bongapenxko I''H.}?, EpmosioB B.10.2, AneiitnuxkoBa H.B.>!, Kopuuiaesa O.H.!

'OTBY «BHUMKP», p.m. BeikoBo, r. Pamerckoe, MockoBckas 06.1., Poccus

>@T'AQY BO «Poccuiickuii yHMBEPCUTET APYXbbI HaponoBy, I. MockBa, Poccus

SOTBYH «Bcepoccuiickuil HallMOHAJIbHBIN HAay4YHO-HCCJIe[OBAaTeIbCKUN HHCTUTYT BUHOTPAAapcTBa U BUHOAeHs «Marapad»
PAHD», r. lnta, Pecnybsmka Kpbim, Poccus

AnHoTanuaA. EXerogHo BHHOTPAZOBUHOAENbYeCKas OTPAC/Ib HECeT 3HauUTeJbHble YOLITKY M3-32 YMeHbIIeHUs cbopa u
CHIDKeHUs KadeCTBa Ypoykasi BUHOTpaZla B pe3ysbTaTe IOpa’keHUs pacTeHU! MHAEKIUSIMU PA3HOM 3TUOJIOTUY, B TOM YHUCJIe
BUpYCHON. CUJIbHO MOpakéHHbIe BUPYCHBIMYU 60JIe3HSAMHU KyCThl BUHOIPaZa OTCTAIOT B PA3BUTHUY, CHUKAETCS UX TIPOAYKTHB-
HOCTDB, YTO MOKeT B ITOCJIe/ICTBUY IIPUBECTH K I'Mbesiy pacTeHU! U MOTpebyeT JOMOTHUTENbHDIX 3aTPaT Ha BOCCTAHOBJIEHUe
BUHOI'Pa/IHUKOB. B HacTosIee BpeMst HeJOCTaTOYHO CBeJleHN! O PacIpOCTpaHeHUH BUPYCHBIX 3ab0s1eBaHNl Ha BUHOTPAZIHBIX
HacaxzeHUsax KppiMa. K Haunbosiee BpeJOHOCHBIM BUpycaM BHHOIpaZia OTHOCSTCS: BUPYC KOPOTKOY3JIMs BUHOrpasa Grapevine
fanleaf virus (GFLV), Bupyc MpamopHocTy BuHOrpaja Grapevine fleck virus (GFKV), Bupyc cKpyuuBaHUS JIICTLEB BUHOTPA/IA,
ceporun 3 Grapevine leafroll-associated virus 3 (GLRaV - 3), Bupyc ITunorpu BuHorpaza Grapevine Pinot gris virus (GPGV),
BUPYC OMpO6KOBEHUs KOpLI BHHOrpaja Grapevine virus B (GVB). B ob1meit c105KHOCTH 66110 cO6paHo 153 obpasia moberos ¢
JIACTBSIMHY, aCCONMUPYeMbIX C BUPYCHOM NHOeKIMel B TpeX BUHOrpaJJapcKUX 30Hax KpbiMa. [[uarHOCTHUKY BUPYCOB IPOBOAWIIN
MetozoM OT-TILIP c mocnezytomum cekBeHUpoBaHueM. YeTbIpe U3 ATH SKOHOMUYECKY OIIACHBIX BUPYCOB (kpoMme GVB) bblin
obHapy>XeHDI B ACCIelyeMbIX 0bpasiax, npeobragarmumu aeiasiuch GLRaV-3, GFKV. BeTpedyastich BUHOIpaJHbIE KYCTDI, 3a-
pakEHHDIE CpPa3y HeCKOJIbKUMY BUpycaMu (mix-infection). Pe3yibTaTh! Takke MOKA3aIy, YTO UCIIOJIb30BAHIE 3apKEHHOT0 0-
Ca/I0YHOr0 MaTepHaJia, BO3MOXKHO, 6bLIO OHUM U3 ITaBHLIX (aKTOPOB PA3BUTHS BUPYCHBIX 3abosieBaHui B Kppimy. OtipesiesieHo,
YTO BHPO3aM II0ABepKeHbl OCHOBHbIe COpTa BUHOrpaza - KabepHe-CoBUHBOH U Ipymna MycKaToB, 0 9eM B OTe4eCTBeHHO! U
3apybeskHOM JIUTepaType paHee He COOOIAIOCh.
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Abstract. Every year, viticultural and winemaking industry experiences significant losses due to a decrease in the crop yield
and its quality as a result of plant damage by infections of various etiology, including viral. Grape bushes severely affected by
viral diseases delay in development, their productivity decreases, which can subsequently lead to the loss of plants and require
additional costs for recovering of vineyards. Currently, there is not enough information about the distribution of viral diseases in
the vineyards of Crimea. The most harmful grape viruses are: Grapevine fanleaf virus (GFLV), Grapevine fleck virus (GFkV), Grapevine
leafroll-associated virus 3 (GLRaV - 3), Grapevine Pinot gris virus (GPGV), Grapevine virus B (GVB). A total of 153 samples of shoots
with leaves, associated with viral infection, were collected in three viticultural zones of Crimea. Viruses were diagnosed by RT-
PCR followed by sequencing. Four out of five economically dangerous viruses (except GVB) were found in the studied samples,
GLRaV-3 and GFkV were predominant. There were grape bushes infected with several viruses at once (mix-infection). The results
also showed that the use of infected planting material could be one of the main factors in the development of viral diseases in
Crimea. It is determined that essential grape varieties, ‘Cabernet-Sauvignon’ and the ‘Muscat’- group, are susceptible to viroses,
which has not been previously reported in national and international literature.
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BBCACHI/IC CYIIECTBYOT 3HAaYUTCAbHDBIC HPO6ACMIJI, IIPUBOASAIIIHE

BHHOFP&AOBHHOACAB‘ICCKaﬂ OTpacAb HIrpaceT BaXX- K CHH)XEHHIO BAAOBOTO c6opa BHHOTpaAaA. K ocHoBHBIM
HYI0 pOAb B 3KOHOMHKE IHOJKHBIX PETrHOHOB Poccuiickon HpOGACMaM MOJXHO OTHECTH OTCYTCTBHE ITHTOMHHKOB C
(DC,A,CpaLU/II/I U SBASIETCS HEOTHEMAEMOH 4YaCThIO OTeve- BBICOKOIIPOAYKTHBHBIM H CCPTI/I(l)I/ILH/IPOBaHHbIM Imoca-
CTBEHHOTO arponpOMBIIIACHHOIO KOMIIACKCA, IIPH 3TOM  AOYHbIM MaTCpHAAOM, CBOGOAHI)IM oT (l)I/ITO(i)aI‘OB u Cl)I/I-
TOIIATOI'C€HOB, CIIOCOOHBIX 00€eCHeynuTh KauyeCTBEHHBIM
MaTepHaAOM H BbICOKOHpOAYKTHBHOﬁ CEACKIIMH BHHO-
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3AIATA
PACTEHUI

BrisiBACHUE BUPYCHBIX HHEKIIHil BUHOTPaAQ
B Pecniy6anke Kpeim

TPaAHBIX COPTOB; OTTOK KBaAMQHIIMPOBAHHBIX KaAPOB;
POCT LieH Ha TOpIoYe-CMa30YHbIe MaTEPHAAbI, CEAbCKOXO-
3AHCTBEHHYIO TEXHHKY, YAOOPEHHS M IECTHULMABL; HU3-
KHH YPOBEHb arpOTEXHHKH, IOBPEKACHHE BUHOTPAAHH-
KOB MOPO3aMH, 3aCyXa HAH [IePEYBAQXKHEHHE, HAOAIOAQ-
eMbl€ B IOCACAHHE FOABI, HAAHYHE CTAPbIX HEIKCIIAYaTH-
PYEMBIX BHHOTPAAHHMKOB; HEAOCTATOYHASA IIOAAEPXKKA
rOCyAapCTBa.

ITpaBuTeabcTBo PP moCcTaBHMAO NPHOPHUTETHBIE 33Aa-
9H UMIIOPTO3aMEILICHUS AASl BHHOTPAAOBHHOAECABIECKOH
OTPAaCAH, C LIEAbIO BBIBOAQ POCCHHCKOH BUHOTPAAHOH ITpo-
AYKIIMH Ha KOHKYPEHTHBIH YPOBEHb KaK Ha BHYTPEHHEM,
TaK ¥ BHEIIHEM PBIHKAX, YBEAUYHB IIPH 3TOM IIPOH3BOA-
CTBO POCCHHMCKOH BHHOAEABYECKOH IIPOAYKLIMH C MHPO-
BbIMH CTaHAApTaMu KadecTBa. C aToH 1jeablo MuHHCTEp-
CTBOM ceAbcKoro xo3stictBa PP coBmectHO ¢ CorosoM
BHHOTpaAapeil U BUHOAEAOB B 2016 r. 6b1A paspaboraH
npoexT KoHIenuuu pasBUTHA BHHOIPAAAPCTBA M BHUHO-
Aeans B Poceniickoit @epeparn Ha meproa 2016-2020 rr.
U TIAQHOBBIH TepHoA A0 2025 I., OTpa’kaIoLui OCHOBHbIE
IPo6AEMbI, OCHOBHbIE IPHHIJHIIbI, [IEAH, 3AAQYH 1 TAABHbIE
HAIIpaBACHHA Pa3BUTHA BUHOTPAAAPCTBA M BUHOACAHS B
Poccurickoit @epepanuu [1]. IIpaBUTEABCTBO HEOAHO-
KpaTHO NPEAIPUHIMAAO ITONBITKH CTUMYAHPOBATDb CAA0-
BOACTBO M BHHOTrpapapcTBo B Poccuiickoit Pepeparnuy,
BKAIOYAsl paclIMpeHHe BUHOACAbYECKHX pafioHoB. OpHa-
KO ABE cepbe3Hble IIPOOAEMBI CYIECTBYIOT Ha IyTH pas-
BUTHA OTPACAU — HEXBATKa CPEACTB M BHICOKOKA4eCTBEH-
HOTO II0CAAOYHOTO MaTepHaAa.

E>xeropHO BUHOrpaAOBHHOAEABYECKASI OTPACAD HECET
3HAYUTEABbHbIE YOBITKH M3-3a YMEHBIIEHHS COOpa U CHU-
JKEHHSI Ka4eCcTBa Ypo)XKas BUHOI'PaAa B Pe3yAbTaTe Mopa-
JKEHHSI pacTeHUH HHPEKIUAMH Pa3HOH 3THOAOTHH, B TOM
4HCA€ BUPYCHOM. MHpPOBas TOProBAsl HOCaAOYHBIM MaTe-
PpHAAOM BUHOTPaAQ — OAHA M3 IPUYHH PacIPOCTPaHEHUA
BHPYCOB Ha HOBbIE TEPPUTOPHH. BupycHble 3a60AeBaHMA
BHHOTPAAHOH AO3BI IPUBOAAT K 3HAYUTEABHBIM ITOTEPAM
ypoXasi, COKpalleHHIO IIPOU3BOACTBA U CHHXKEHHIO AOA-
rOBEYHOCTH BHHOTPaAHBIX pacTeHuH. CHABHO MOPaXKEH-
Hble BUPYCHOH HMHQEKIIHEH KyCThl BUHOTPAaAA OTCTAIOT B
PasBHTHH, CHIDKAETCS UX IIPOAYKTHBHOCTD, YTO MOXKET B
IIOCACACTBHH IIPUBECTH K UX THOEAH U IIOTPEOYIOTCS AO-
HOAHHTEABHBIE 3aTPaThl HA BOCCTAHOBACHHE BHHOTPAA-
HHKOB. KpoMe TOro, BHPO3bI Tak>KE BAHUAIOT HAa TEXHOAO-
TUYeCKHe XapaKTePUCTHKH, H3-32 3aAEP)KKH CO3pEBaHUA
CHIDKAETCS KaueCTBO SATOA — C HEAOCTATOYHBIM COAEPKa-
HHEM caxapa, IMTMEHTOB ¥ BbICOKOH KMCAOTHOCTH [2-4].
B HacrosIee BpeMs HEAOCTATOYHO CBEACHHH O pacIpo-
CTpaHEHHH BUPYCHBIX 3a00ACBaHUI Ha BUHOTPAAHBIX Ha-
caxaeHusax Kppima.

HsyuyeHne ypoBHA pacHpOCTpaHEHHS BHPO30OB He-
0OXOAMMO AASL YCTAHOBAEHHS PUTOCAHUTAPHOTO COCTO-
SAHUS aMIIEAOIIEHO30B KOHKPETHhIX Teppuropui. Ilo-
3TOMY, IOMHMO OIPEACACHHA BHPYCHOH HMHQEKIHH II0
BHU3yaAbHBIM CHMIITOMAM, BAXHO HaAM4He 60Aee TOYHBIX
METOAOB AMarHOCTHKH. HepaBHHE AOCTIOKEHMS B 00Aa-
CTH MOAEKYASIPHOHM OMOAOTHH AASI U3YYEHHSI BUPYCHOTO
pasHo0bpa3us, KOTOPOE CYILECTBYET Ha BAHOTPAAHHKAX,
NO3BOAHAM 3PEKTUBHO HMAEHTHPHIMPOBATh H3BECT-
Hble MAU HOBbIE Pa3HOBHAHOCTH BHUPYCHBIX MHQEKIIHH.
YcoBepIIeHCTBOBAHHE METOAOB AMAaTHOCTHKH H3MEHHAO
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IIOAXOADI K BbISIBACHHIO BUDYCOB, U BCE Yallle BU3yaAbHAsA
OILleHKA CHMIITOMOB 3aMEHSETCS COBPEMEHHBIMH OHOaHa-
AUTHYECKHMH TECTAMH, KOTOPbIE TIO3BOASIOT AOCTOBEPHO
AMATrHOCTHPOBaTh ¢uronaToreHbl. CHIXKEHHE CTOHMMO-
CTH ¥ TIPOAOAXKHUTEABHOCTH TECTHPOBAHHSA MMEET pellla-
Iolljee 3HAYECHHE AAS OOeCIedeHHs KPYIHOMACIITabHOM
AHArHOCTHKH, KOTOpas MOXET ObITh BKAIOYEHA B KOM-
IIAEKCHBIE TTAQHBI 3aI[UTHI PACTCHHH, AeAas HX 6oAee AO-
CTYIHBIMH.

ITeAbX0 AQHHOTO HCCACAOBAHHSA SABASETCS BbIABAE-
HHe BUPO30B, AHaTHOCTHKA HX BO30OYAUTEACH — BUPYCOB
— MOAEKYASPHO-TEHETHYECKHMH METOAAMH, YTOYHEHHE
BH3YaABHbIX CUMIITOMOB IIPOSIBACHHS AQHHBIX 3a00A€Ba-
HMH Ha BUHOT'PaAHBIX HacaxAeHHAX Kpbima.

Bupycel, BbI3bIBaloIue 3a00A€BAaHHMA BHHOTPAA-
HOH AO3bI, B OCHOBHOM HMEIOT oApHOLemovyeunbie PHK-
reHoMsI. B mocaepAHMe roABI TakoKe ObIAM OOHAPYIKEHBI ITa-
TOT€HHbIE BUPYChl BUHOrpapHOH A03bl ¢ AHK-renomamu.
Coraacro cranpapty EPPO B mepeyne maToreHos, 06s-
3aTEAbHBIX AASl TECTHPOBAHHMSA B Ca)KEHIIaX BHHOTPAAR,
HanboAee OIacHble BUPYCHI CTPYIIIHPOBAHDI [0 THITY IO~
PaXXEHHA M YPOBHIO BPEAOHOCHOCTH: A — BHPYCbI, BbI3bI-
BaIOIJHe ACTEHEPALIUIO BUHOI'PaAa; B — BUpychl, BbI3bIBa-
IoIIHe CKPy4YHBaHUE AUCTbeB; C — BUPYCHI, BBI3bIBAIOLIIHE
Aedpopmanmio ApeBecHHbl; D — BHpPYCHI, BbI3bIBAIOIUE
ISITHACTOCTH BHHOTpaAa [5-7]. Heaasno B CIIIA u Ka-
Hape OOHapy>keH HOBBIH ITATOTeH — BUPYC KPacCHOTO BH-
HorpapHoro msitHa Grapevine redblotch virus (GRBV).
Apyro#l oTHOCHTEABHO HOBBIH IaToreH — BHpyc IluHO
rpu Grapevine Pinot gris virus (GPGV), 6514 HAeHTH-
¢uIMpPOBaH Ha BHHOTPaA€ C CHMITOMAMH XAOpO3a H
AepopMallMH AUCTbEB, TTOCAE YETO 3aPETHCTPUPOBAH BO
BCeM MHpe, 0cOOeHHOB cTpaHax EBporsr, Asun, FOxHoi
u CeepHoit AMepuku (Kanapa, Onrapro u Bpuranckas
Koaym6ust) [8].

Coraacno Xiao et al. (2018) nornMaHue T BHpPY-
COB, MX PacIpOCTPAaHEHUS U TSKECTH BUPYCHBIX 3aboae-
BaHUH ABAAETCS NEPBbIM IIIATOM K IIPABUABHOMY IIOAXOAY
B KOHTPOAE HCCAEAYEMbIX HMHPEKIHH. DKOHOMHYECKOE
BAMSHHE BUPYCOB BUHOTPAaAHOH AO3bI Ha IIPOM3BOACTBO
BHHOTpaaa B Poccun Maso usydeno. Taxue nccaepoBaHUA
IPOBOAHAHNCH B HEOOABILOH YaCTH KOMMEPYECKHUX BHHO-
rpapHHKOB [9-11]. Ilpu aToM PpuTOCAaHUTAPHOMY O6CAE-
AOBAHHIO AOAXKHBI IIOAAEXKATh MAKCHMaABHO BO3MOXKHbIE
IAOLIAAM AMIIEAOIIEHO30B. AKTYaAbHOCTb HACTOAIIETO
HCCAEAOBAHHS 3aKAIOYAETCS B IPOBEACHHH CAEAOBAHHH
MOAEKYASPHO-T€HETHYECKMMH METOAAMH C LI€AbIO BBLAB-
ACHHMS BUPYCHBIX HH(EKIMI U UX BUAOBOTO pasHOOOpa-
314 Ha IIPOMBbIILIACHHBIX BUHOTpapHuKax Kppiva. Hacro-
Amas paboTa BKAKOYAET B ce0s1 AHATHOCTHKY Ha BHPYCHI,
paHee He aHaAu3upyeMble B Poccuiickoit Oepepannn.

Bri6paHHbBIE AAS U3YUEHHS B HACTOSILEM HCCACAOBA-
HHMH BHMADBI HHQEKITMH MOT'YT IPEACTABASATh YTPO3y CTa-
6MABHOMY pa3BHTHIO BUHOrpasapcTBa KpbiMa B cBssH ¢
HX arpecCHBHOCTBIO U PaCIPOCTPAHEHHOCTDIO B CTPaHaX
EBpormbl, KOTOpbIe ABAAIOTCSA OCHOBHBIMH IIOCTABIIHKA-
MU [I0CaAO4YHOTO MaTepHaaa B Poccuio.

MarepHaJbl ¥ METOADI

HccaepoBanusa nposoarauchd B 2020-2021 rr. B xave-
CTBe MaTepHaAa OTOMPaAM AHCTbS M IIOOETM BHHOTPAA-
Horo kxycra. O6pasipl cO6HpaAH 110 BU3yaAbHOMY IIPO-
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Tab6auna 1. [Ipaiimeprl, UcIoab3yeMble B paboTe coriacHo Xiao et al., 2018

Table 1. Primers used in the work according to Xiao et al., 2018

Bupyc [paiimep [TocaeAOBAaTEABHOCTD oAct{If)I;z :&%WK” (map
LR3-CP107F TCTTAAARTAYGTTAAGGACGG

GLRaV-3 — e e 301
LR3-CP407R GGCTCGTTAATAACTTTCGG

CVB GVB6448F ATGGAAAATATATCCCKGATGG ¢
N . 03
GVB7050R GTTAACCACCTATATYTCRACAG
GFkV5209F GTCCTCGGCCCAGTGAAAAAG

GEKV — 348
GFkV5556R CAGGTTGTAGTCGGTGTTGTC
GFLV3135F TTGAGATTGGWTCYCGTTTC

GELY — 558
GFLV3692R CTGTCGCCACTAAAAGCATG
GPGV6586F GAYATGTCGATTCGTCAGGAG

GPGY — - — 46
GPGV702IR CGACTTCTGGTGCCTTATCAC

ABACHHIO CUMIITOMOB. OTOOp IPOHCXOAMA B IIEPHOA Be-
reranuy 2020 r. Ha BUHOrpapHHKax Pecrry6anku Kpoim, B
Tpéx ero 3oHax (FOxxHOGepexHas 3oHa, FOro-zamaanas,
LlentpasbHas crenHas). AabopaTopHble HUCCACAOBAHHUS
II0 AMaTHOCTHKE BHPYCOB IIPOBOAMAMCDH B MCITbITaTeAD-
HoM AaboparopHoM neHTpe PI'BY « BHHUHKP>.

Metop noanMepasHoit uensoit peakuuu (ITLIP) wc-
MOAB30BaACS AAs ob6Hapyxenus AHK-BupycoB BuHO-
rpapHOi A03bI [12]. Uto6s1 obHapyxuts PHK-BHpyCHI
B pacTenuy, TP mpoBOAMACA Ha KOMIAEMEHTApHOH
marpuye AHK (xAHK), koTopast siBAsieTCs pesyAbTaToM
peakiuu oOpaTHOH TPAHCKPHUIIIIMH Ha 9KCTPArHpOBaH-
Ho# pactureapHoit PHK [13, 14]. ITLP u OT-ITLP ya-
CTO HCIOAB3YIOTCS B HCCAEAOBAHHUAX BUPYCHOTO T€HETH-
4ecKoro pasHoo6pasus [15, 16].

YT06BI MOAYYMTH HCUEPIBIBAIOLIYI0 KapTHHY pac-
IPOCTpPaHEHHs] HanboAee 3HAYUMBIX BHPYCOB Ha IPO-
MBILIACHHBIX BUHOTpapAHHKax KppiMa, cHavasa orOupa-
AM 00pasIibl B pasHbIX 30HAX BOBACABIBAHHS BUHOIPAAA
Kpeima, a 3atem mpooaran OT-IILIP ¢ mocaepyomium
reAb-3AeKTpodope3oM. Pe3yAbTaThl TOATBEPIKAAAH METO-
AOM CEKBEHHPOBAHHS.

B cBA3HM ¢ TEM, YTO BUPYCHI 3a4aCTYIO UMEIOT HECKOAD-
KHX IITAMMOB, BaXHO HCIIOAB30BATh IpaiiMepsl (Taba. 1),
KOTOpbIE MOTYT OOHAPY>XHTb BCE LITAMMBI Ka)KAOTO H3
IleAEBBIX BHUPYCOB, Takux Kak: GLRaV-3, GPGV, GFLY,
GVB, GFkV [8].

HsoaupoBanue BHPYCOB M3 TKaHEH pacTeHHH OCy-
IECTBASIAM C IOMoLIIb0 paspymratouero Grinding 6yde-
pa, a axcrparuposanue PHK ¢ momompio CTAB-6ydepa
o meropuke «Doyle & Doyle» B mopnukanuu Marsi-
10Bo# U Ap. [17, 18]. ITocae MOAOXKHUTEABHBIX pe3yAbTa-
TOB, IIOAYYEHHBIX Ha 3AEKTpOpoperpaMmax, IPOBOAHAH
ouucTKy mnpopykroB ITLIP nabopom «Cleanup Stan-
dard» (3AO «EBporen», Poccust) coraacHo HHCTPYK-
MU npou3BoauTeAd. CeKBEHHPOBAHHE IIPOBOAHAH IIO
MeTopororuu CaoHrepa Ha IeHETHYECKOM aHAAH3aTope
AB-3500 («Applied biosystems», CILIA, fInouust) co-
raacHo Mopudukanuu beakuna [19].
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O06cy>xAeHHE pe3yABTATOB

Hacrosimee nccaepoBaHHe OBIAO HALlEACHO HA MO-
AEKYASIPHYIO AHaTHOCTHKY BHPYCOB BHHOrpapa. Hcxoas
U3 NPOAHAAUSHPOBAHHBIX AQHHBIX PasHBIX MCTOYHHKOB
H3BECTHO, YTO H3-3a BUPYCHBIX HHPEKIINI BUHOIPAAHH-
K# MOTYT TepATbh 0T 20 A0 80 % ypoxas, 9TO MOXET BbI-
3BaTh CepbE3HBIN AePHIIUT ChIPbS HA PHIHKE M KOAOCCAAD-
Hble yObITKM B BHHOTpapapctae [20, 21]. Mccaepyembie
006pasipl BUHOTPAAHOM AO3BI IIPOBEPSIAUCH Ha 5 CaMBIX
OIIACHBIX ¥ 9KOHOMHYECKH 3HAYHMBIX BUPYCOB, KOTOpPbIE
MOTYT NPUBECTH K CHIDKEHHIO MPOAYKTHBHOCTH BHHO-
rpapnbix Hacaxaenuit: GFLV — Grapevine fanleaf virus,
GFKkV - Grapevine fleck virus, GLRaV-3 — Grapevine leafroll-
associated virus 3, GPGV - Grapevine Pinot gris virus, GVB
—Grapevine virus B (Taba. 2).

B Ta6A. 2 mpeACTaBACHO YTOYHEHHOE OIMCAHKE BU3Y-
AABHBIX CHMIITOMOB IIPOSIBACHHSI BUPO30B HA BHHOTPAA-
HHKaX, NMOATBEPKACHHOE PE3YABTATAMH MOAEKYASPHO-
T€HEeTHYECKHX UCCACAOBAHHH.

B mpomecce ocMoTpa BHHOTPaAHHKOB BBIIBASIAH
CHMIITOMHBIH MaTepuaA (XAOPO3bl, HEKPO3bl, CKPYYHBa-
HHUE, MEAKOAUCTHOCTb U AP., puc. 1). B cayyae orcyTcTBHS
CHMIITOMOB TaK)XKe [IPOU3BOAMAH YaCTHYHBIH OTOOP, TaK
KaK BHPYCHble HHPEKIIMH MOTYT IPHUCYTCTBOBATH B Ad-
TEHTHOM COCTOSIHHMH. B 0611jeii caoxHOCTH cobpaHo 153
0b6pasija M0OEroB ¢ AUCTBSAMH, B 4 BHHOTPAAAPCKUX pai-
oHax Kprima. B 30 u3 HMX BMPO3bI HOATBEPAHAHKCD, IPH-
4eM B HEKOTOPBIX 00pasIiax 6bIA0 AMATHOCTHPOBAHO 11O 2
Bupyca. MccaepoBanue nmpoBopuau meropom OT-TTLP ¢
IIOCACAYIOIIUM CEKBEHHBAHHEM.

Pesyabrathl reab-asexTpodopesa mpoaykros IILIP
II0Ka3aAH, YTO Ha BHHOrpapHHKax IOxHOGepexxHOro
(FOBK), I0ro-sanapuoro (KO3K) u LientpaabHoro cremn-
Horo (IJCK) KpbiMa IpHCYTCTBYIOT 4eTbIpe BHPYCHBIX
nHdexnuu K3 nATH uccaepyeMbix: GLRaV-3, GPGYV,
GFLV, GFkV. Bupyc onpoOxoBeHHs KOpbI BHHOTpaAa
Grapevine virus B (GVB) He 6b1A 06Hapy>XeH HH B OAHOM
u3 153 obpasios.

Bupyc ckpyuuBanus auctbeB (GLRaV-3) 6b1a 3aduxk-
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Table 2. Main characteristics of grape viruses

bonsapenxo I'H, Epyoros BIO,
Aueiinnkosa HB, Kopriaaesa O.H.

Cucremarnyeckas
Bupyc Coxpamerne R
Bupyc
KOPOTKOY3AHS GFLV
BHHOIPaAA

Grapevine fanleaf virus

CumnToMmbl

YMeHbIICHHAS CHAA POCTA, YCHACHHOE 00pasoBaHue oberos
(BeTBACHNE), ABOHHBIC Y3ABI, KOPOTKHIE MEKAOYSAUS, SUT3Ar000pasHbLil

Secoviridae, NE‘DOT}Z'VI/LS‘ pocr 1'IO6CI‘OB; AUCTDbA BCCPOO6P8.3HI>IC 1 ACUMMCTPHUYHBIC, C

CPOCHIMMUCS XHAKAMHU; TAKKE MOTYT IIPUCYTCTBOBATh XAOPO3 U
JKEATAS IISITHUCTOCTh AUCTHEB; MEAKHE TPO3AM U SATOADI

Bupyc BsayTas u npo6xoBas A03a HaA MECTOM IIPUBUBKH; PA3HbII AUAMETP
0IPOOKOBEHUS KOPBI GVB Betaflexiviridae, IIPUBOSL U [IOABOSI; HAPOCTHI MAK DOPO3AYATAS KOPA; ACThS MOTYT
BIHOTPaAQ Vitivirus CKPYYUBATHCS; IPEKACBPEMEHHOE TOKPACHEHHE HAH TIOKEATCHIE
Grapevine virus B AMCTA
Bupyc
CKPYYMBAHUSA AUCTBEB
Py . Y TeMHOKOXHUX COPTOB AHCThSI KPACHEIOT, Y OCABIX-KCATCIOT HAK

BHHOIPaAQ, CEPOTHII 3 Closteroviridae,

; GLRaV-3 . XAOPOTHYHBIE, KHAKH OCTAIOTCA 3€ACHBIMH, AUCTOBBIE TAACTHHKH
Grapevine Ampelovirus CKDVIUBAIOTCS
leafroll-associated 194 :
virus 3
Bupyc mpamoprocTi Tvmoviridac ITpospaunbie SKHAKH, IEPEXOASIHE K ILTHUCTOCTH AUCThEB K KOHITY
BHHOTPaAL GFkV I\Xaculavirus, BETCTALIHOHHOIO [IEPHOAR; OACCTSALIHE AUCTSI; AUCTbS TAKKE MOTYT
Grapevine fleck virus CKPYYMBAThCS BBEPX
Bupyc I[Tuno rpu . .
il S Zr i P GPGV Betaflexiviridae, 3aboAeBaHUE AHCTBEB ILTHUCTOCTBIO M ACGOPMALIHS AUCTOBOI

PaA Trichovirus MAACTUHKHI

Grapevine Pinot gris virus

Puc. 1. CuMmnroMsl BHpo3a ¢ BHHOIpaJHUKA B IOro-3amaziHOM
Kpoimy (doto Aneitnukosoit H.B.)
Fig. 1. Symptoms of virosis in a vineyard of the South-Western
Crimea (photo by Aleinikova N.V.)

cupoBaH Ha BuHorpasHukax JOBK u LICK Ha caeayromux
coprax BuHorpapa: Kabepue-CoBunbon, Myckar 6easli,
Myckar OtroHeab. Kax BUAHO U3 pe3yAbTaTOB 3AEKTPO-
¢opesa (puc. 2), B 7 o6pasuax BoLIBUAN $ParMeHT UCKO-
Mo# AauHBI (301 ILH.0.) COrAacHO aBTOpaM mpaiMepHOM
cucTeMsl [6] BUpyca CKPYyYHBAaHHs AMCTBEB BHHOIPAAQ,
cepotun 3 Grapevine leafroll-associated virus 3 (GLRaV-3).
IToAy4yeHHBIE B pe3yAbTaTe HYKACOTHAHBIE ITOCAEAO-
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Puc. 2. DSiexkTpodoperpaMma pe3yJbTaTOB aAMILIAGUKALUI
supyca GLRaV-3: M - Mapkep MoJiekyJjspHoro Beca 100-3000 m.o.
(doTo Epmosiosa B.IO.)

Fig. 2. Electrophoregram of the results of GLRaV-3 virus
amplification: M - molecular weight marker 100-3000 bp (photo by
Yermolov V.Yu.)

BATEABHOCTH HMEAH HAEHTHYHOCTh C AaHHbIMM NCBI
oT 96 A0 99% [22]. B pAaAbHeMIEM ITOCAE TIATEABHOM
HOATOTOBKHM IAQHHPYETCS ACIIOHHPOBaHHE pacuIn$po-
BAHHBIX [IOCAE€AOBATEABHOCTEH B MEXAYHApOAHbIE 0a3bl
AaHHbIX. Ha goTorpadun oT4eTAMBO BUAHBI CHMIITOMBI
BupycHo# uHpekiu GLRaV-3 — xAopo3bl Me3)KHAKOBOH
YaCTH AUCTOBOH ITAACTHHbI, YTHETEHHE AO3bl U HEKPO3bI

(puc. 3).

51



Detection of grape viral infections
in the Republic of Crimea

Puc. 3. KycT BuHOrpajja C CUMITOMaMH IOpa’kKeHUsI BHAPYCOM
CKpYYUBaHUS JIUCTbeB BUHOTpaja, cepotun 3, leafroll-associated
virus 3 (GLRaV-3), I0sxka0b6epeskubIi KpuiM (oo Epmotosa B.IO.)
Fig. 3. Grape bush with leafroll-associated virus 3 (GLRaV-3),
South Coast of Crimea (photo by Yermolov V.Yu.)

Bupyc Iuno rpu Grapevine Pinot gris virus (GPGV)
ObIA BBIABACH Ha BUHOTpaApHHKax copra Kabepne-Cosu-
HboH B IO)xHOGepexxHO 1 LeHTpaAbHOH CTEIHOI 30HaX
Kprima. IlposBaenne MHQEKIMHA OTYETAMBO BHAHO Ha
puc. 4. OcHOBHbIE CHMIITOMbI — MEAKOAHCTHOCTb U XAO-
POTHYHOCTb AUCTbEB HAaOAIOAAAM BO MHOTHMX TOYKAX OT-
0opa MaTepHasa.

ITpu 5TOM TakHe HapyILIEHHs Pa3BUTHSA MOTYT OBITh
CBSI3aHBI C MMHEPAABHBIM TOAOAQHHEM H CHABHOH 00pa-
6OTKOI IeCTHIIUAAMHE (TepOUIIHAAMH), YTO IIOAYCPKHBA-
€T HeOOXOAMMOCTb MOATBEPXKACHHA CHMITOMATHKH Aa-
60paTOPHBIMH METOAAMH AMarHOCTHKH.

PesyabTaThl NpOBEPKH Ha BHPYC KOPOTKOY3AHS BH-
Horpapa Grapevine fanleaf virus (GFLV) BbLIBHAM cAeAy-
IOIIHE MECTA 3aPa)KEHUSA H COPTOBYI0 NPHHAAAEKHOCTD:
Ka6epne-CoBrHboH B ycAoBHAX HOXKHOOepEXKHOM 30HDI;
bacrappo marapauckuit — lleHTpasbHOH cTemHOH. Pe-
3yABTaThl dA€KTpOodopesa B 00pasliaX BBIABHAM par-
MEHT HMCKOMOH AAHHBI (558 ILH.0.) COTAACHO aBTOpaM
npaiiMepHOM CHCTEMBIL.

IlpoBepka Ha BHpPYC MpPaMOPHOCTH BHMHOTPapa
Grapevine fleck virus (GFKV ) mokasasa camoe MaccoBoe 110-
pakeHHe BUPYCHOM MHQEKIHeH B TpeX BUHOTPAAAPCKHX
30Hax cbopa o6pasno (FOxHOGepexHOH, LleHTpasbHOM
crenHoit u }Oro-3amnaaHoit) u 6oablee pasHOOOpasHe B
coproBoil mpuHapAexHocTH: Kabepre-CoBuHbOH, My-
ckar 6eabli, Myckar OrToHeAb, bacTapao Marapadckui,
Pxanurean.

CaepyeT OTMETHTD, YTO OCHOBHbIE OYary 3apakeHUs
BHPYCaMH — 3TO CTapble BUHOTPAAHUKH, BO3PACT KOTO-
poix cocraBasgeT 30-40 AeT, YTO TOBOPHUT O BO3MOXKHOM
BBO3¢ MH(EKI[UH BMECTE C IOCAAOYHBIM MaTEPHAAOM, He
NPOaHAAUSHPOBAHHBIM B AOCTATOYHOM Mepe H3-3a OTCYT-
CTBHI METOAOAOTHH U AMaTHOCTHYECKHUX TeCTOB B Poccun
B 80-90-€ rT.

BoiBogbi

ITo pesyabraram aHaausoB mMeropoM IIIIP u cexse-
HHPOBAaHHUSA AOKAa3aHO, YTO Ha BHHOrpapHMKax Kpbima
IPHCYTCTBYIOT YEThIPE BUAA 9KOHOMHYECKH OITACHBIX BH-
PYCHBIX HHQEKITHH U3 IIATH HCCACAYEMBIX: BUPYC CKPYYH-
BAaHHA AUCTbEB BUHOIPaAa, ceportunl 3 Grapevine leafroll-
associated virus 3 (GLRaV-3), supyc [1uno rpu BuHOTpa-
Aa Grapevine Pinot gris virus (GPGV), Bupyc KOpoTKO-
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Puc. 4. Cumnromel Bupyca [TuHo rpu Grapevine Pinot gris virus
(GPGV), BuHOrpagHuK copra IImHO Hyap, IOro-zamagHbii Kpbim
(doTo Epmoutoza B.I0.)
Fig. 4. Symptoms of Grapevine Pinot gris virus (GPGV), ‘Pinot
noir’ vineyard, South-Western Crimea (photo by Yermolov V.Yu.)

yaaus Busorpapa Grapevine fanleaf virus (GFLV), Bupyc
MpaMopHocTH BuHOrpasa Grapevine fleck virus (GFkV).

OmnpepeaeHO, YTO TMOABEP)KEHBI BUPO3aM OCHOBHbIE
copra BuHorpaaa — Kabepue-CoBuHboH 1 Myckarsl.

IToxaszaHo, 4YTO OCHOBHbIE OYarM 3apa’keHHS BHpY-
CaMH — 3TO CTapble BUHOTPAAHHMKH, BO3PACT KOTOPBIX
cocraBasieT 30-40 AeT, YTO TOBOPHUT O BO3MOXKHOM BBO3€
HHGQEKIUH BMECTE C TOCAAOYHBIM MaTepHAAOM, He Ipoa-
HAAM3HPOBAaHHBIM B AOCTATOYHOH Mepe H3-3a OTCYTCTBHA
METOAOAOTHH U AUAaTHOCTHYECKHX TecToB B Poccuu B 80-
90-e rr.

HccaepoBaHHA IO BBLIBACHHIO BHPO30B Ha BHHO-
IPaAHBIX HaCaXXAeHMAX KpbIMa M AMarHOCTHKA HX BO3OY-
AHTEAEH — BUPYCOB — IIO3BOASAT AOCTOBEPHO OIIPEAEAHTD
uX QUTOCAaHUTAPHOE COCTOSHHE. AAS NPHHATHA pellle-
HHUI O (UTOCAHHTAPHOM CTAaTyce BHUPYCHBIX OOAe3HEH
BHUHOTpaAa AAd Tepputopuu Poccum u ctpan Eppasuii-
CKOTO 3KOHOMHYECKOTO COI033a HEOOXOAUMBI PE3YABTATHI
TIOAEBBIX HCCAEAOBAHHMH M AMAarHOCTHKA PHTONATOTEHOB
MOAEKYASPHO-TEHETHYECKMMH METOAAMH, IPEACTABACH-
HBIMHU B HACTOsIeH pabore.

HcrouyHMK HpHHAHCHPOBaHHSA
He yxasan.

Financing source
Not specified.

KoH}ukT MHTEpecoB
He 3asBaen.

Conflict of interests
Not declared.

Crircok JuTepaTypbl

1. Haumonanbubiin gokiaan «O xome u pe3yabraTax peaausanumn
B 2017 r. TocymapcTBEHHON MPOrPaMMbl PasBUTHUSI CETbCKOTO
XO3SI/ICTBA M PETYIMPOBAHMS PHIHKOB CETbCKOXO3SI/ICTBEHHOM
MIPOAYKIIMU, ChIpbs U TpomoBoibcTBUs Ha 2013-2020 rompr».
M.: ®T'BHY Pocundopmarporex. 2018:1-191.

2. JIuxosckoi B.B. Metomosorus coBepIleHCTBOBAaHMUSI IeHe-
TUYECKOTO PasHOO6pasus ¥ COPTUMEHTA BMHOTPaa: MOHOTD.
Cumdepomnonb: @opma, 2019:1-367.

3. Porotikova E., Terekhova U., Volodin V., Yurchenko E., Vi-
nogradova S. Distribution and Genetic Diversity of Grape-
vine Viruses in Russia. Plants. 2021;10:1080. https://doi.
org/10.3390/plants10061080.

4. Risovannaya V., Volodin V., Volkov Y., Stranishevskaya E.,

Magarach. Viticulture and Wincmaking 2022-24.1



3AIATA
PACTEHUI

BrisiBACHUE BUPYCHBIX HHEKIIHil BUHOTPaAQ
B Pecniy6anke Kpeim

Goryslavets S. Mixed Infecting of Grapevine with Viruses
in the Commercial Vineyards of the Crimean Peninsula.
BIO Web Conf. 2020;25:06005. https://doi.org/10.1051/
bioconf/20202506005.

5. Haidar M., Diglaro M., Khoury W., Savino V. Viruses and
virus diseases of grapevine in Lebanon. EPPO Bulletin.
1996;26(1):147-153.

6. Kapramésa WM. CenbckoxossiicTBeHHass (QUTOBUPYCOJIO-
rusi: yue6Hoe mocobue / M.: Kosmoc; CraBpomonb: Arpyc,
2007:1-168.

7.0EPP/EPPO, Bulletin OEPP/EPPO. Bulletin 2008;38:422-429.

8. Xiao H., Shabanian M., Moore C. Survey for major viruses
in commercial Vitis vinifera wine grapes in Ontario. Virology
Journal. 2018;15:1-127.

9. Xyubko U. Bupycel-Bo36ynutenu 6osesHeil BUHOTpaja Ha
Ore Vkpauubl (mmarHocTMka M pacrnpocTpaHeHue). ABTO-
pedepar nguccepranuy KaHOUAATa OUOJIOTMYECKMX HAyK:
06.01.11. Opecckuii HAaLMOHAIbHBIA YHUBEPCUTET VMEHU
WN.N. Meunnxkosa. Opecca. 2006:1-161.

10. VBanoBa-Xauuna JI.B. OsgopoBieHnue mocamoyHOro Ma-
Tepuasia BUHOTPaJa OT BMpPyCa MPAMOPHOCTY BUHOrpaza B
KYJIBTYpE in vitro. Borpocsl cOBpeMeHHOM HayKy U TPaKTUKMN.
2019;1(71):23-30.

11. TToportuxosa E., Pucoannas B.U., Boakos S1.A, [Imutpesn-
ko 0., Bonoguu B., Topucnaser; C.M., Crpauuiesckas E.II.,
ArpanoBckuit A., Kammnonckas A., Bunorpagosa C. Pacrpo-
CTpaHeHMe BUPYCOB CKPYyUMBaHMS JMCTheB BuHOrpama 1 u 3
(grapevine leafroll-associated viruses-1 u -3) Ha TeppuTOpUN
Kpbima. - BectHuk MockoBckoro YHuBepcutera, cepust buo-
sorus. 2016;16(2):13-16.

12. El Beaino T., Sabanadzovic S., Digiaro M., Ghanem-
Sabanadzovic N.A., Rowhani A., Kyriakopoulou P., Martelli
G. Molecular detection of Grapevine fleck virus-like viruses.
Vitis. 2001;40:65-68.

13. Ruiz-Garcia A., Olmos A. First Report of Grapevine
Pinot gris virus in grapevine in Spain. Plant Disease.
2017;101(6):1070-1073.

14. Czotter N., Molnar J., Szabo E., Demian E., Kontra L., Baksa
L., Szittya G., Kocsis L., Deak T., Bisztray G. NGS of virus-
derived small RNAs as a diagnostic method used to determine
viromes of Hungarian vineyards. Front. Microbiology.
2018;9:122.

15. Gualandri V., Asquini E., Bianchedi P., Covelli L., Brilli
M., Malossini U. Identification of herbaceous hosts of the
Grapevine Pinot gris virus (GPGV). European Journal of Plant
Pathology. 2017;147(1):21-25.

16. Harper S., Ward L., Clover G. Development of LAMP
and real-time PCR methods for the rapid detection of
Xylella fastidiosa for quarantine and field applications.
Phytopathology. 2010;100:1282-1288.

17. Marsosa I.H. CpaBHeHne 3¢b(GeKTUBHOCTY CIIOCOOOB BbI-
nenenns JHK duronnasm u3 pacturenbHoro matepuana / Ka-
PaHTMH pacTeHuii: HayKa u mpaktuka. 2016;2(17):25-34.

18. Doyle J.]J., Doyle J.L. Isolation of plant DNA from fresh
tissue. Focus. 1990;12:13-15.

19. benkun [., boumapenxko I, dpemko A., YBaposa [I. Me-
TOJ, CEKBEHMPOBAHMS B BUJOBON MAEHTUDMKAIM KapaHTUH-
HBIX BpeIHBIX opraHm3moB. Kapautun: Hayka u mpaxTuka.
2019;3:31-37.

20. Meng B., Martelli G., Golino D., Fuchs M. Grapevine
Viruses: Molecular Biology, Diagnostics and Management;
Springer: Heidelberg, Germany. 2017:319-340.

21. Al Rwahnih M., Osman F., Sudarshana M., Uyemoto ]J.,
Minafra A., Saldarelli P., Martelli G.,Rowhani A. Detection
of Grapevine leafroll-associated virus 7 using real time
gRT-PCR and conventional RT-PCR. ]. Virology Methods.

“Marapall’i BI/IHOFPaAaPCTBO 1 BUHOACAMC 2022'24" 1

bonsapenxo I'H, Epyoros BIO,
Aueiinnkosa H.B, Koprnaaesa O.H.

2012;179:383-389.

22. MexnyHaponHasi 6asa reHeTMyeckux mAaHHbIX National
Center for Biotechnology Information (NCBI). URL: https://
www.ncbi.nlm.nih.gov/ (mata o6paruenus: 21.04.2021).

References

1. National report "On the progress and results of implementa-
tion in 2017 of state program for the development of agricul-
ture and regulation of agricultural products, raw materials and
food markets for 2013-2020". M.: FGBNU Rosinformagro-
tech. 2018:1-191 (in Russian).

2. Likhovskoi V.V. Methodology for improving the genetic
diversity and assortment of grapes: monograph. Simferopol:
Forma. 2019:1-367 (in Russian).

3. Porotikova E., Terekhova U., Volodin V., Yurchenko E., Vi-
nogradova S. Distribution and Genetic Diversity of Grape-
vine Viruses in Russia. Plants. 2021;10:1080. https://doi.
org/10.3390/plants10061080.

4. Risovannaya V., Volodin V., Volkov Y., Stranishevskaya E.,
Goryslavets S. Mixed Infecting of Grapevine with Viruses
in the Commercial Vineyards of the Crimean Peninsula.
BIO Web Conf. 2020;25:06005. https://doi.org/10.1051/
bioconf/20202506005.

5. Haidar M., Diglaro M., Khoury W., Savino V. Viruses and
virus diseases of grapevine in Lebanon. EPPO Bulletin.
1996;26(1):147-153.

6. Kartasheva I. Agricultural phytovirology: textbook. M.:
Kolos; Stavropol: Agrus. 2007:1-168 (in Russian).

7.0EPP/EPPO, Bulletin OEPP/EPPO. Bulletin 2008;38:422-429.

8. Xiao H., Shabanian M., Moore C. Survey for major viruses
in commercial Vitis vinifera wine grapes in Ontario. Virology
Journal. 2018;15:1-127.

9. Zhunko I. Viruses-causative agents of grape diseases in the
South of Ukraine (diagnostics and distribution). Autoabstract
of the dissertation of the candidate of biological sciences:
06.01.11. Odessa National University named after LI.
Mechnikov. Odessa. 2006:1-161 (in Russian).

10. Ivanova-Khanina L.V. Healing of grape planting material
from grape marbling virus in culture in vitro. Questions of
modern science and practice. 2019;1(71):23-30 (in Russian).

11. Porotikova E., Risovannaya V.I., Volkov Ya.A., Dmitrenko
Yu., Volodin V., Gorislavets S.M., Stranishevskaya E.P.,
Agranovsky A., Kamionskaya A., Vinogradova S. Distribution
of grapevine leafroll-associated viruses-1 and -3 in Crimea.
Bulletin of Moscow University, Biology series. 2016;16(2):13-
16 (in Russian).

12. El Beaino T., Sabanadzovic S., Digiaro M., Ghanem-
Sabanadzovic N.A., Rowhani A., Kyriakopoulou P., Martelli
G. Molecular detection of Grapevine fleck virus-like viruses.
Vitis. 2001;40:65-68.

13. Ruiz-Garcia A., Olmos A. First Report of Grapevine
Pinot gris virus in grapevine in Spain. Plant Disease.
2017;101(6):1070-1073.

14. Czotter N., Molnar J., Szabo E., Demian E., Kontra L., Baksa
L., Szittya G., Kocsis L., Deak T., Bisztray G. NGS of virus-
derived small RNAs as a diagnostic method used to determine
viromes of Hungarian vineyards. Front. Microbiology.
2018;9:122.

15. Gualandri V., Asquini E., Bianchedi P., Covelli L., Brilli
M., Malossini U. Identification of herbaceous hosts of the
Grapevine Pinot gris virus (GPGV). European Journal of Plant
Pathology. 2017;147(1):21-25.

16. Harper S., Ward L., Clover G. Development of LAMP
and real-time PCR methods for the rapid detection of
Xylella fastidiosa for quarantine and field applications.
Phytopathology. 2010;100:1282-1288.

53



Detection of grape viral infections
in the Republic of Crimea

Bondarenko G.N., Yermolov V.Yu,,
Aleinikova N.V, Kornilaeva O.N.

PLANT
PROTECTION

17. Matyashova G.N. Comparison of the effectiveness of 20. Meng B., Martelli G., Golino D., Fuchs M. Grapevine
methods for isolating phytoplasma DNA from plant material.
Plant Quarantine: Science and Practice. 2016;2(17):25-34 (in
Russian).

18. Doyle ].]J., Doyle J.L. Isolation of plant DNA from fresh
tissue. Focus. 1990;12:13-15.

19.

Belkin D., Bondarenko G., Yaremko A., Uvarova D.

Sequencing method in species identification of quarantine
pests. Quarantine: Science and practice. 2019;3:31-37 (in
Russian).

Viruses: Molecular Biology, Diagnostics and Management;
Springer: Heidelberg, Germany. 2017:319-340.

21. Al Rwahnih M., Osman F.; Sudarshana M., Uyemoto J.,
Minafra A., Saldarelli P., Martelli G., Rowhani A. Detection
of Grapevine leafroll-associated virus 7 using real time
gRT-PCR and conventional RT-PCR. ]. Virology Methods.
2012;179:383-389.

22. International database of genetic data. National Center for
Biotechnology Information (NCBI). URL: https://www.ncbi.
nlm.nih.gov/ (accessed on 21.04.2021).

54

HHpopMmanua 06 aBTopax

lanuaa HukosnaesHa BoHzpapeHKo, KaHZ. 6MOJ. HayK, Ha-
YaJbHUK HCIBITaTeJIbHOro JiabopaTopHoro ueHtpa OI'BY
«BHWHKP; crapmui npenogasatesb AT ®TAOY BO «PYIHy»;
e-MelT: reseachergm@mail.ru; https://orcid.org/0000-0002-
3826-1009;

Biagucaas IOpresuy Epmosos, soinyckHuK AT @TAOY BO
«PYJH» 1o HanpaBieHUIO «/IHTerpupoBaHHas 3alljUTa pacTe-
HUI»; e-Melr: hunter25-05@yandex.ru;

Hartanbs BacuibeBHa AJeHHHUKOBA, [-P C.-X. HayK, 3aMeCTH-
TesIb JUpeKTopa II0 HayYHOM paboTe, IJIaBHbINM HAaY4HDIN CO-
TPYAHUK JlabopaTtopuu 3amuThl pacteHuit PT'BYH «BHHUU-
BuB «Marapau» PAH»; HaydHDBIN COTPYAHUK HayYHO-MeTONu-
yeckoro otzesa IOxuoro ¢unuana I'bY «BHUMKP»; e-me:
aleynikova@magarach-institut.ry; https://orcid.org/0000-
0003-1167-6076;

Osnpra HukomaeBHa KopHuiaeBa, 3aB. JlabopaTopueil BUpY-
costoruu I'BY «BHUMKP»; e-mail: morozova-510@yandex.ru;
https://orcid.org/0000-0003-1276-6997.

Information about authors

Galina N. Bondarenko, Cand. Biol. Sci,, Head of the Testing
Laboratory Center of FSBI VNIIKR; Assistant Professor of ATI
FSAEI HE RUDN; e-mail: reseachergm@mail.ru; https://orcid.
0rg/0000-0002-3826-1009;

Vladislav Yu. Yermolov, "Integrated Plant Protection" Graduate
at ATI FSAEI HE RUDN; e-mail: hunter25-05@yandex.ru;
Natalia V. Aleinikova, Dr. Agric. Sci., Deputy Director for
Science, Chief Staff Scientist, Laboratory of Plant Protection
of the FSBSI Institute Magarach of the RAS; Staff Scientist of
the Scientific and Methodological Department of the Southern
Branch of FSBI VNIIKR; e-mail: aleynikova@magarach-
institut.ru; https://orcid.org/0000-0003-1167-6076;

Olga N. Kornilaeva, Head of the Laboratory of Virology,
FSBI VNIIKR; e-mail: morozova-510@yandex.ru; https://orcid.
0rg/0000-0003-1276-6997.

CraTbs nocTymnuia B pegaknuio 21.02.2022, onobpeHa moce

penensuu 09.03.2022, npuHaTa K nmybaukauuu 10.03.2022

Magarach. Viticulture and Wincmaking 2022.24.1



