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1. MOJIEKYJIIPHO-BIOJIOTTYHA XAPAKTEPUCTVKA BIPYCIB MAJINHU 1 OXKMHU TA IX TTOIIVIPEHHS B
TTOJIICCI TA JIICOCTEITY YKPATHU

2. Molecular and biological characterization of raspberry and blackberry viruses and their occurrence in Polissya
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Pedepar:

1. ¥ puceprauiiiziii pob0Ti LOCTIIKEHO BipyCHIi IaTOr€HN MaJIMHU 1 OKMHU. BCcTaHOB/IEHO piBeHb iHpiKoBaHOCTI
HacaJKeHb Ta [olrpeHHs naroreHis B [losiicci Ta Jlicocteny Ykpainu, npoaHasni3oBaHO MOJIEKYJISIPHO-610J10TiuHi
0COOIMBOCTI MicLleBUX i30J1TiB. JlOCIiIPKeHO e(PEeKTUBHICTh BUKOPUCTAHHS aHTUBIPYCHUX ITPENapariB Aj1s
03,0POBJIEHHSI POCJIMH MAJIMHMU Bifl BipyCiB B ymMOBax in vitro. BusHaueHo BIJIMB BipycCiB Ha (GyHKLIOHAIBHUI CTaH i
MIPOAYKTUBHICTb COPTiB MaJIMHU. MasiHa 11 OKMHA — BaKJIUBI ATiHI KyJIbTypU B YKpaiHi, 3Hauy1i 114
BHYTPIIIHbOTO PUHKY Ta €KCIOPTY. [IPOyKTUBHICTb LIUX POCJIMH 3aJI€KUTh BiJl (PiTOCaHITAPHOTrO CTaHy, 30KpeMa —

Bif, HasABHOCTI BipyciB. V ¢BiTi onucano noHap 20 BipyciB, 1[0 BpaXaloTs pif Rubus, 14 3 SKuMX peKOMEHI0BaHi 10



KoHTposmo ctangaprom OEPP /EPPO PM(4) 10(1), po3po6sieHoMy €Bponeiicbkoro i CepeazeMHOMOPCBHKOIO
opraHizatieio 3axucty pocyauH (EO3P). [TommpeHHs BipyciB IPUPOIHUME IIEPEHOCHUKaMu abo yepes iHpikoBaHUN
CaJMBHUI MaTepiajl € OJHi€l0 3 TOJIOBHUX 3arpo3 ranysi. B YkpaiHi npo6sema BipyciB 3a/1111a€TbCSl HEJJOCTATHHO
BMBYEHOI0, a (iTOBIpPyCOJIOriYHUI KOHTPOJIb HE € CUCTEMHUM. JIOCIIiIPKEHHS TaKUX aCIEKTiB, SIK [IOMUPEHHS,
6ioJioriuHi Ta MOJIEKYJISIpHI 0CO6IMBOCTI BipyciB, 0 iHQIKYIOTb pif Rubus, a TakoxX iXHill BIIJIMB HAa IPOIYKTUBHICTD
€ aKTyaJIbHUM $K Y HAyKOBOMY, TaK i IPUKJIQAHOMY 3HAYEHHSIX — 30KPEMA, AJIs1 MiABUIIEHHS IPOLYKTUBHOCTI
IIPOMUCJIOBUX HACaIKEHb Ta PO3POOKM e(PEeKTUBHUX METO/MiB KOHTPOJIIO IIaToreHiB. HoBU3HA JOCIiIKEHD I10J1rae
B TOMY, 1IJ0 HAMU [IPOBEJIEHO CKPUHIHT MIOMMPEHHs 14 BipycCiB i PiTONIa3MU B HACAIKEHHSIX MAJIMHU ¥ OKUHMU.
Yrnepuie B HACA>)KEHHSIX OKMHU ineHTH}iKoBaHO Bipyc KYIIKUCTOI KapauKoBocTi Manuuu (RBDV), a B HacamKeHHIX
MaJIMHU - Bipyc xJ10p03y kuyiok Manuau (RVCV). [IpoaHasnizoBaHO MOJIEKYJISIPHO-TEHETUYHI XapaKTepUCTUKU
i3osiaTiB RBDV, BUnIiIeHUX 3 POCJIMH MAaJIMHU 1 OKUHU. BcTaHOBIIEHO, O i30719T RBDV Haznexars go S rpymnu,
IIPEeICTaBHUKM SIKOI He 3[1aTHi iH(iKyBaTU COPTH, CTiMKICTh SIKUX 3yMOBJIEHA TeHOM Bu. [IpoaHanizoBaHo Ta
BCTaHOBJIEHO e(DEeKTHBHICTb 3aCTOCYBaHHS aHTUBIPYCHUX KOMIIJIEKCHUX ITperaparTiB alluKJIOBip, 03esbTaMiBip Ta
pUMaHTanvH 114 eniMminauii Bipycy RBDV. JlocyixkeHo BiunB RBDV Ha IPOAYKTHMBHICTE COPTIB MaJIMHU Ta
IIPOBELEHO €EKOHOMIUHY OLiHKY IXHbOTO BUPOILYBaHHS. [I[paKTUYHEe 3HaY€HHSI OTPMMAHUX PE3YJIbTATiB [OJISITaIo ¥
BiZOOpi BiNIbHUX BiJi BipyCiB KJIOHIB /1711 pO3MHOKEHHSI, BHECEHHI ITPOIO3ULIiii I0A0 3MiHM CTaH#apTiB cepTudikarii
CaJIUBHOTO MaTepiaiy, a TaKOXX y pO3yMiHHI HETaTUBHOTO BILJIMBY BipyCiB Ha YPOSKaMHICTB i 4KiCTh IIJIOMiB MAJIMHU.
Pocnuuumit Martepian BifjiopaHuil y MAaTOUYHHUX i IPOMUCJIOBUX HacaaxkeHHsx 10 obsacreil YKpaiHy, gKi BXOIATh [0
npupoaHux 30H Ilomices ta Jlicocteny. Y npoteci fociaKeHHs! BCTAHOBJIEHO HAsIBHICTb 7 BIipyciB i ¢iTonnasmu.
3arasibHui1 piBeHb iHQIKOBAHOCTI LOCiI>)KEHOr0 MaTepiany CTaHOBUB 26,5 %. [Ipu iboMy piBeHb 3apa’ke€HOCTi
3pas3KiB MaJIMHU OyB BUIIUM — 28,4 %, a y 3pa3KiB 0>)KMHMU BiH ckiaB 16,7 %. Cepep BUSBJIEHMX [IaTOTEHIB IIEPEBA’KaB
RBDV (y 18,2 % 3pa3skiB). RLBV miarHocToBaHO y 8,3 % 3pa3KiB MaJMHM, X04a Ha CbOTOJIHI BiH HE BXOJUTH 0
nepeJiiky 000B'SI3KOBUX [ TeCTyBaHHS 3rifHO 3i cranzaprom €03P. 7,9 % 3pa3kiB iH}ikoBaHO KapaHTUHHUM
[IaTOT€HOM Ipynu A2 - BipycoM Mo3aiku pesyxu (ArMV). Hait6inbmuii BifiCOTOK ypaskeHHs! pOCJIMHHOIO MaTepiany
Bipycamu 3adikcoBaHo y BinHuipkii - 59,3 % ta KuiBcekiit o6sactsax — 54 %. Bupnineno kiaoHu 18 copTiB MmanuHu Ta
5 — OKMHH, BiJIbHI Bif BipyCiB Ta IpUIaTHI AJ1 NOJAJIBIIOTO PO3MHOXKEHHS i CTBOPEHHS IPOMUCJIOBUX HACAIIKEHb.
[Ticsig CKpUHIHTOBUX [OCIiI)KEeHb Ta aHaJi3y HOPMAaTUBHUX JOKYMEHTIB BUSIBJIEHO IOTPeOYy BHECEHHS 3MiH JO
CTaHMAPTIB i3 cepTudikanii MmannHu i oxxuHu, 3okpema ICTY 4720:2007 «CamkaH1li MaJIMHU i OKUHU. TexHiuHi
ymoBu», [ICTY 7185:2010 «KynbTypu 1s10710Bi Ta ArigHi. MeTonu Bu3HaYeHHs QiTOBipyCOJIOTIYHOTO CTATyCy
CaZiMBHOTO MaTepiasy KyLOBUX SITiTHUX KyJbTyp» Ta ctangapty EPPO PM 4 /10. 3okpema, ICTY 4720:2007 ne
HaBOAUTb KOHKPETHUI NepeJtiK BipyciB 17151 060B’I3KOBOT0O TECTYBaHHS Ta IOTpebye rapMoHizallii 3 iHIUMU
cTaHjapTamu. HarosiomeHo Ha goLinbHOCTI BHECeHHS RLBV 1o Lboro nepesiky 4yepes akTMBHE IIOMINPEHHS Ta
HETraTMBHUI BIUIMB Ha SKiCTb i BpOXKalHICTb ManuHU. JI7151 3'ICYBaHHSI MOJIEKYJISPHO-T€HETUYHUX XapaKTEPUCTUK
isozaTiB RBDV i RLBV, BugineHux 3 pocjuH MaJIMHU ¥ OKUHMY, 3[[iiCHEHO CUKBEHYBaHHS (parMeHTiB KallCUHOTO
6inKy. OTpMMaHi HyKJI€OTUIHI [10CILOBHOCTI IENIOHOBAHO Y I106a1bHUi reHeTUYHM 6aHK GenBank NCBI 3

HaJlaHHAM BIJIIOBIIHUX PEECTPALiiHAX HOMEPIB.

2. The dissertation addresses the study of viral pathogens infecting raspberry and blackberry. The incidence of
infection in plantations and the occurrence of viruses across Polissya and Forest-Steppe of Ukraine were
determined, and the molecular and biological characteristics of local isolates were analysed. The efficiency of
antiviral agents for elimination of viruses from raspberry plants under in vitro conditions was evaluated. The
impact of viruses on the functional state and productivity of raspberry cultivars was determined. Raspberry and
blackberry represent important berry crops in Ukraine, playing a significant role in both domestic consumption
and export. Their productivity is strongly dependent on phytosanitary status, in particular on viral infections.
Globally, more than 20 viruses affecting the genus Rubus have been described, of which 14 are recommended for
testing and control according to the OEPP /EPPO PM(4) 10(1) certification standard developed by the European and
Mediterranean Plant Protection Organization (EPPO). Virus transmission through natural vectors or infected
planting material constitutes a major threat to the industry. In Ukraine, the problem of viral diseases remains
insufficiently studied, and phytovirological monitoring has not yet been implemented on a systematic basis.



Research into the distribution, biological and molecular properties of Rubus-infecting viruses, as well as their
effect on crop productivity, are therefore highly relevant both scientifically and practically — particularly for
improving the productivity of commercial plantations and developing effective virus management strategies. The
novelty of the research lies in the extended monitoring of the distribution of 14 viruses and phytoplasma in
raspberry and blackberry plantations. For the first time, Raspberry bushy dwarf virus (RBDV) was identified in
blackberry plantations, and Raspberry vein chlorosis virus (RVCV) was detected in raspberry plantations. Molecular
and genetic characterisation of RBDV isolates obtained from raspberry and blackberry plants was carried out. It
was established that the RBDV isolates belong to the S group, whose representatives are unable to infect cultivars
with resistance governed by the Bu gene. The effectiveness of applying antiviral agents — acyclovir, oseltamivir,
and rimantadine — for the elimination of RBDV was analysed and evaluated. The impact of RBDV on the
productivity of raspberry cultivars was studied and an economic assessment of their cultivation was carried out.
The practical significance of the results lies in the selection of virus-free clones for propagation, the formulation of
proposals for revising certification standards for planting material, and the evaluation of the adverse impact of
viral infections on the yield and fruit quality of raspberry cultivars. Plant material was collected in 10 regions of
Ukraine from nursery plantations and commercial orchards. The study revealed the presence of 7 viruses and a
phytoplasma. The overall incidence of infection in the analysed material was 26.5%. The prevalence of viral
infections was higher in raspberry samples (28.4%) compared to blackberry samples (16.7%). Among the identified
pathogens, Raspberry bushy dwarf virus (RBDV) was predominant (detected in 18.2% of samples). Raspberry leaf
blotch virus (RLBV) was identified in 8.3% of raspberry samples, although it is not currently included in the list of
pathogens mandatory for testing according to the EPPO certification standard. In addition, 7.9% of samples were
infected with the quarantine pathogen Arabis mosaic virus (ArMV, A2 quarantine group). The highest incidence of
viral infection was recorded in Vinnytsia (59.3%) and Kyiv (54%) regions. Clones of 18 raspberry cultivars and 5
blackberry cultivars free from viral infections were selected, suitable for further propagation and establishment of
commercial plantations. Based on monitoring studies and analysis of regulatory documents, the need for
amendments to raspberry and blackberry certification standards was identified, in particular: SSU DSTU 4720:2007
“Raspberry and Blackberry Planting Material. Technical Specifications”, SSU DSTU 7185:2010 “Fruit and Berry
Crops. Methods for Determining the Phytovirological Status of Planting Material of Berry Shrubs” and EPPO PM

4 /10 “Certification scheme for Rubus”. Specifically, SSU DSTU 4720:2007 does not provide a clear list of viruses for
mandatory testing and requires harmonization with other standards. It was emphasized that RLBV should be
included in this list due to its active spread and detrimental impact on raspberry yield and fruit quality. To
determine the molecular and genetic characteristics of RBDV and RLBV isolates obtained from raspberry and
blackberry plants, sequencing of coat protein gene fragments was performed. The nucleotide sequences obtained
were deposited in the NCBI GenBank database and assigned accession numbers.
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Kopg 3a €IPIIOY: 00413297

Micue3HaxoaKeHHS: ByJ1. CazmoBa, 6yx. 23, Kuis, 03027, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: HaujoHanbHa akazieMist arpapHuX HayK YKpaiHu

InmenTudikarop ROR:

CeKkTop HayKH: [anyseBuil

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBume Im'st I[10-6aTbKOBI Konpparenko Tersna €ropisna

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI Konpparenko Tersna €ropisna
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiamoBimaibHUH 32 MiZTOTOBKY Kpoxrsk Onexcanapa BacumisHa

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




