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AHHOTALIUA

JurioMHast paboTa BKJIIOYAET: cTpaHull — 37, pucyHka — 14, tabmwi — 7,
MCTOYHHKOB — 19.

RBDV-BUPYC, CUCTEMHBIE BOJIE3HU, UMMYHO®EPMEHTHbBIN
AHAJIN3, ELISA-DAS-ELISA TEST, IMUEJIbI, HACAXJAEHUS MAJIVMHBEI,
®OUTOIUIA3MBI, BEKTOPHBINM ITEPEHOC.

OOBeKT HCCIICAOBAHUA: ILIBCTKUM MAJIMHBI CO 3I0POBBIX H 0OOJIBHBIX
MAJIMHHUKOB, IIOYKH paCTCHI/Iﬁ MaJIUHBI; MYENBI CO 300POBLIX U OOJBHBIX IIoCaaoK

MaJIMHBI; Tiepra U MEJ U3 MUETHHOTO JOMHUKA.

Llens paboThl: OLIEHUTH METOAOM HMMYHO(pepMeHnTHoro ananusza (Double
Antibody Sandwich — ELISA-DAS-ELISA test) nepenoc Raspberry bushy dwarf
virus (RBDV) B HacaxieHUSIX MaJIMHBI IPU MUETOONBUICHHUH.

Meronpl uccienoBanusi: uMMyHodepMeHTHBIM aHanu3 (Double Antibody
Sandwich — ELISA-DAS-ELISA test).

Pe3ynbpraTel npoBEACHHBIX UCCIEAOBAHUM:

B cMmemanHOM HacakACHMH MaJIMHBI, BKIIIOYAIOIIEM B ce0s1 CBOOOHBIE OT
Bupyca RBDV wu 3apaxeHHble BHUPYCOM pacTeHHs, MYEIBI MOTYT OBITh Kak
HOCUTEJISIMA BUPYCA, TaK U YHUCTHIMH ONBLIUTEISIMH.

B oOpasmax muén, coOpaHHBIX C 3apaXKCHHBIX BHPYCOM PACCHITYXH
pacTeHui MaJuHBI, TOJBKO 2 oOpasma (8,0 %) cBoboaHbI OT Bupyca u 1 obpasen
3apakeH HEJOCTOBEPHO, OcTabHbIe muebl (88,0 %) nepeHocsaT BUPYC U SABIISIIOTCS
NOTEHIUAJIbHBIM BEKTOPOM 3apaK€HHSI APYTUX PACTCHUN MaJIUHBI.

OO0pa31el 1IBETKOB, COOpaHHBIE TMOCIE MYETOOMBUICHUS B 0370POBICHHOM
HacaxJaeHUH ManuHbl (cBoOomHbie oTr RBDV pactenms), uMmeroT BbICOKHE
MOKa3aTeIu ONTUYECKOW IIOTHOCTH, YTO CBUAETENHCTBYET O HAJIMYHME B I[BETKE
«4yXOH MbUIbLBD (MBUIBIEI C IPYTOro, 3apa’KC€HHOT0 BUPYCOM PACTEHUS) WU O
3apa)KeHUU 1BETKa BUPYcOM. B Toxke BpeMs Bce oOpaslibl JIMCThEB, COOPaHHBIE C
pacTeHuN MaJuHBI CBOOOJHBI OT BHPYCa, YTO TOBOPUT O TOM, UYTO BHUPYC €IIE HE
pacrpoCTpaHuiICs MO PACTEHUIO.

ITocne mepuoma mokos (BecHa 2025 roma) mjig pacTeHUH MAJUHBL C
JUAarHOCTUPOBAHHBIM HAJIMYMEM BUPYCHBIX YaCTHIl HA IBETKAaX YCTAHOBIICHO
CUCTEMHOE 3apaxeHue copta MiMapa u oTcyTcTBHE 3apaxeHust y coptoB EBpasus u
Polana (7151 TeCTUpOBaHMS KCTIOIB30BAHBI BETETATUBHBIC TIOYKH).

VYCTaHOBIIEHO OTCYTCTBHME HAKOIUICHHS BUpYCa pACCHIIyXH MAaJIHHbBI B
MYENIUHBIX YIbiX, 12 oOpasnoB (mepra, MEN ¢ MbUIBIIONW, MEN O€3 TMBUIBIBI) HE
colepKaT BHUPYCHBIX uyacTull. lccneqoBaHue 3apa)X€HHOCTH MUYEN  MOCIe
NEPE3UMOBKH, JI0 UX BBUIETA U3 YJIbEB, TAKKE HE BBIIBUIIO 3apaKEHHBIX BUPYCOM
oco0el, 4To MOATBEPKAaeT TOT (HaKT, YTO MUYENBI SABJISIOTCS JUIIH BEKTOPHBIMU
nepeHocunkamu RBDV-Bupyca.



AHATAIDBIA

JlpimoMHas mpara ykiaodae: cTapoHak — 37, mamtonka — 14, Tabmin — 7,
KpbIHII — 19.

RBDV-BIPYC, CICTOMHbBIA XBAPOBbI, IMYHA®EPMEHTHbI
AHAJII3, ELISA-DAS-ELISA TEST, ITHOJIbI, HACAXAHHI MAJIIHBI,
OITAIUIA3MBI, BEKTAPHBI ITEPOHAC.

AOG'exT macienaBaHHs: KBETKI MaJliHBI ca 3/IapOBBIX 1 XBOPHIX MalliHHIKAY;
HBIPKI paciiiH MaJIiHbI; TYOJIBI Ca 3/TAPOBBIX 1 XBOPHIX Macagak MAiHbI; TISApTa i MEN
3 muajiHai XarTki.

Mbdta mpampl: anaHink MeramaMm imyHadepmeHntHara anami3dy (Double
Antibody Sandwich — ELISA-DAS-ELISA test) nmepanoc Raspberry bushy dwarf
virus (RBDV) y Haca/pkoHHAX MaIiHBI MPHI MYajaanbUIeHHI.

Mertanasl Jacie1aBaHHs: iMyHa(hepMEHTHBI aHai3
(Double Antibody Sandwich - ELISA-DAS-ELISA test).

BrIHiKiI IpaBeA3eHBIX Jaciie1aBaHHSY:

VY 3MemaHbIM HacaXKIHHI MaJIiHbl, SIK1 YKItoyae ¥ ca0e BOJIBHBIA aj Bipyca
RBDV 1 3apakanbls BipycaM paciiHbl, Y06l MOTYIlb OBIIb SIK HOCKOITaMi Bipyca,
TaK 1 YBICTBIMI aNbLISIIbHIKAMI.

Ba ¥y30pax muom, cabpaHbIX 3 3apa)kaHbBIX BipycaM pacChITyXi paciiH
MaJiHbI, TOJbKI 2 y30py (8,0 %) BombHBIS ax Bipyca i 1 y30p 3apakaHbl HAMAYHA,
actatHis mdonbl (88,0 %) mepaHocsSb BIpyC 1 3'SYJSIONIA TATIHIBIMHBIM
BEKTapaM 3apa>KdHHS 1HIIBIX PACIIiH MaJIiHbI.

VY30pel KkBeTak, calOpaHbisi TMAcis MUajaanmbUICHHS Y a3lapoyJICHBIM
Haca/pKIHHI MamiHbl (BobHBIA an RBDV pacninbl), MaroIs BBICOKIS MaKa3ybIKi
anThIYHAW ITYBUILHACII, IITO CBETYBIb a0 HAsSYHACI ¥ KBETIHI '"dy»OW MbUIKA"
(TBLJIKI 3 1HIIAra, 3apa)kaHara Bipycam paciiabl) a00 a0 3apaxxd?HH1 KBETKI Bipycam.
VY Toi1 xa "ac yce Y30pbl JicCIls, caOpaHbisa 3 paciiiH MaJTiHBI BOJIBHBIS aj Bipyca,
IITO Ka)ka a0 ThIM, IITO BipyC SAMIYD HE pacmayCroa31ycs ma paciiHe.

[Tacns mepeiamy cmakoro (BsicHa 2025 roma) sl paciiH MajiHBI 3
JBISSTHACTABAaHBIM HASYHACIIO BIPYCHBIX YaCIiI] Ha KBETKaX YCTaHOYJICHA
CiCTOMHAe 3apakdHHE raTyHKy Mmapa 1 aacyTHacIb 3apakdHHS Y TaTyHKay
Eypasis i Polana (my1st Toc1iipaBaHHs BBIKAPBICTAHBI BET€TATHIYHBIS HBIPKI).

VYcranoyneHna ajCcyTHAcllb Ha3amaliBaHHS BIpyca paCCBHIMyXi MaTiHBI ¥
NYaTiHBIX BYJUIAX, 12 y3opay (msapra, MEn 3 mbUIKOM, MEN 0Oe3 MbUIKa) HE
YTpBIMITIBAIOIH BIPYCHBIX YacIiiil. mepaHocubikami RBDV-Bipyca.



ANNOTATION

The graduation project includes: pages — 37, figures — 14, tables — 7,
sources — 19.

RBDV VIRUS, SYSTEMIC DISEASES, ENZYME IMMUNOASSAY,
ELISA-DAS-ELISA TEST, BEES, RASPBERRY PLANTS, PHYTOPLASMAS,
VECTOR TRANSFER.

Object of investigation: raspberry flowers from healthy and diseased
raspberry plantings; raspberry plant buds; bees from healthy and diseased
raspberry plantings; bee bread and honey from a bee house.

Aim of work: to evaluate the transfer of Raspberry bushy dwarf virus
(RBDV) in raspberry plantings during bee pollination using the enzyme
immunoassay (Double Antibody Sandwich — ELISA-DAS-ELISA test).

Research methods: enzyme-linked immunosorbent assay (Double Antibody
Sandwich — ELISA-DAS-ELISA test).

Results of the conducted studies:

In a mixed raspberry plantation, including RBDV-free and virus-infected
plants, bees can be both virus carriers and pure pollinators.

In the bee samples collected from raspberry plants infected with the RBDV
virus, only 2 samples (8,0 %) are free of the virus and 1 sample is infected with an
unreliable virus, the remaining bees (88,0 %) carry the virus and are a potential
vector of infection of other raspberry plants.

Flower samples collected after bee pollination in a healthy raspberry
plantation (RBDV-free plants) have high optical density values, which indicates
the presence of "foreign pollen" in the flower (pollen from another plant infected
with the virus) or infection of the flower with the virus. At the same time, all leaf
samples collected from raspberry plants are free of the virus, which indicates that
the virus has not yet spread throughout the plant.

After the dormant period (spring 2025), systemic infection of the Imara
variety and absence of infection in the Eurasia and Polana varieties (vegetative
buds were used for testing) was established for raspberry plants with diagnosed

presence of viral particles on flowers.

No accumulation of raspberry scatter virus was found in bee hives, 12
samples (perga, honey with pollen, honey without pollen) did not contain viral
particles. A study of the infection of bees after wintering, before they left the hives,
also did not reveal any individuals infected with the virus, which confirms the fact
that bees are only vector carriers of the RBDV virus.



