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Pedepar: PosmisiHyTO pesynpraTh JOCHIKEHb BIUIMBY peTyasTopiB pocty Paiikar, Pamidapwm,
mpernapary 3 QyHTiOUAHUMHA 1 aHTHBIpyCHUMH BacTUBOCTIMH Dapmaiion Ta gecukaiii Ha piBeHb BipyCHOL
iH(dekmii B HaCIHHEBOMY Marepiaiti kapTorwii copty Kutauns B ymoBax Jlicoctemy Ykpainu. BctaHoBieHo,
110 BUJAJCHHS KAapTOIUNIMHHSA Ha 15-Ty 100y micis UBITIHHS Yy TO€IHAHHI 3 PiCTCTUMYIIOBAIbHUMH
npenaparaMu MiHiMi3ye peiHdikyBaHHS Oynb0 BipycamH.

Kuro4oBi ciioBa: KapTormis, peryiasTopu POCTy POCIHH, HACIHHHUIITBO, BIpYCH, JTECHUKAILis.

Abstract: The article presents results on the influence of plant growth regulators (Raykat, Radipharm),
a preparation with fungicidal and antiviral properties (Farmayod), and desiccation on viral infection in seed
potatoes ‘Zhytnytsia’ in the Ukrainian Forest-Steppe. It was found that the removal of potato haulms on day
15 after anthesis, in combination with growth-stimulating preparations, minimizes the reinfection of tubers

with viruses.
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Beryn

OpnHie€ro 3 HAWOUIBII 1ECTPYKTUBHUX MPOOIeM
Y CeNeKIlii Ta HaCIHHHUIITBI KapTOILTI 3aJIHIIAIOTHCS
BipycHi xBopoOu. [lorpu 3HauHy yBary A0 ceneKii
Ha PE3UCTEHTHICTh, ACOPTUMEHT CTIHKMX COPTIB
3aJINIIAETHCS OOMEKEHUM. [MixTpumanus
0e3BipyCHOTO0 CTaHy HACIHHEBOTO MaTepiany €
CKJIQJIHM 3aBJaHHSIM HaBiTh 32 YMOBH CyBOPOTO
JNOTPUMAHHS KOMIUIEKCY AHTUBIPYCHHUX 3aXOJIiB
(Vishnevskaya et al,, 2021). OcHOBHUM
nectabii3ylouiM  YMHHUKOM €  OJHOYacHe
BUPOILIYBaHHS COPTIB 13 PI3HUM CTyIEHEM
CIPUIHATIMBOCTI: BHCOKOYYTIIUBI TEHOTUIIN HAaBITh
3a MPOCTOPOBOI 130JIALIIi aKyMYJIIOIOTh 1H(EKIIIO,
CTAalOYM JDKEPEJIOM BTOPHMHHOTO 3apaskKeHHS JUIs
011l CTIMKKMX copTiB. Uepes BereTaTUBHUI CIIOCiO
PO3MHOKEHHS BipyCH TIEPCUCTYIOTH y Oyib0ax, 110
3yMOBJIIOE MPOTPECyroue BHUPOKEHHS Ta IIOBHE
ypaxeHHs copty (Matskevych et al., 2002).

Introduction

Viral diseases remain one of the most
destructive problems in potato breeding and seed
production. Despite significant attention to
breeding for resistance, the assortment of
resistant cultivars remains limited. Maintaining
the virus-free status of seed material is a complex
task, even with strict adherence to a complex of
antiviral measures (Vishnevskaya et al., 2021).
The primary destabilizing factor is concurrent
cultivation of  cultivars with  varying
susceptibility: highly susceptible genotypes,
even provided spatial isolation, accumulate
infection and become sources of secondary
infection for more resistant cultivars. Because of
vegetative reproduction, viruses persist in tubers,
leading to progressive degeneration and total
infection of cultivars (Matskevych et al., 2002).
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He3sBaxxaroun Ha e(heKTUBHICTh
010TEXHOJIOTIYHUX METOIIB Y CHCTeMi OE3BipyCHOIO
HACIHHMITBA KapTOILUI, IIMPOKE BHPOBAIKECHHS
Takoro Marepially OOMEXKYeTbCS HOTO BHCOKOIO
Baprictio. lle akryamizye momyk —croco0iB
iHTeHcuiKalii BUKOPUCTaHHS PENPOAYKTUBHOIO Ta
MPOAYKTHBHOIO HOTEHIIaTy 0310POBICHUX POCIIHH.

3rigHO 3 CydaCHUMHU JOCHTIKEHHAMHI Araujo et
al. (2019) BuKopHCTaHHS PETYISATOPIB POCTY POCIHH
€ TEpCICKTUBHHM  HANpsIMOM  JUIA  KOPEKIii
izionoriyanx mpomuecis kapromii. Ix 3actocysanns
HE JMIIe MiJBHIIYE NPOAYKTUBHICTb, a W CIpHUSE
(OpMyBaHHIO PE3UCTEHTHOCTI /0 HECHPUSTINBUX
TiIPOTepMIYHIX YMOB Ta iH(EKIIHHIX areHTiB, MO0 €
KPUTHYHO BAXIIMBUM JUIA cTalimi3amii HaciHHEBOT
YPOXKAMHOCTI Ta AKOCTI.

CyyvacHuii cTaH iTocaHITapHOTO MOHITOPUHTY
CBIIYNTH PO LIMPOKE PO3MOBCIOMKEHHS CIIEKTPY
BipycHHUX maroreHiB Ha kaptorut (Mockovets et al.,
1975; Melnychuk, 2005). Jlo ckmaxy mOMiHYHO4O1
Bipotmopu (Bimrew, Abera, 2023) BxomaTs: Bipyc
ckpyayBaHHs JwucTkiB kapTtorni BCJIK  (Potato
leafroll virus, PLPV); Bipycu kapromti Potato virus Y
(PVY), Potato virus X (PVX), Potato virus S (PVS),
Potato virus M (PVM), Potato virus A (PVA), a Takox
Bipycu aykyOa-mo3aiku (Potato aucuba mosaic virus,
PAMYV), 4opHOi KiNbLIEBOI IUIIMHCTOCTI TOMATiB
(Tomato blackring virus, TBRV) Ta xoBroi
kapimkoBocTi kaproruti, BXXKK (Potato yellow dwarf
virus, PYDV). Cnig 3a3Hayutd, 1m0 B
arpoKJIiMaTHYHUX YMOBax YKpaiHH HaiOumbIry
emiieMionoriyey HeOe3neKy Ta IIKOJAOYHHHICTb
cranoBisath X-, Y-, M-, S- ta L Bipycu, ski
3yMOBJIIOIOTh 3HAYHI BTPATH BPOXAIO Ta MOTiPLICHHS
COPTOBHX SIKOCTEI HACIHHEBOTO Marepiary KapTOILTi.

[TkomO4YMHHICTH OCHOBHUX BipyCiB KapTOILTi B
VYkpaiHi XapakTepu3yeThCs IIUPOKUM Jialna30HOM
3aJIe)KHO BiJl CTYNEHs MaToreHHOCTi 30yqHuKa. 3a
JMaHuUMHU JociqHuKiB (Abbas,2021) 3a pyiHIBHUM
BIUIMBOM BIPYCHI XBOPOOW TOIUISIOTh HA JIETKI
¢dopmu (nedinur ypoxatro 10-15%) Ta TSDKKI, 110
NpU3BOAATH A0 BTparu 10 90 % mpoxykuii. 30kpema,
ypaxkeHHs1 HacajpkeHb YBK ta PLPV 3ymoBiroe
KpUTHUYHE 3HWKEHHS BpoxkaiiHOCTi (110 90 %), Toji sk
BiumB PVM Ta PVS € ™menm arpecuBHuM i
craoButh 2540 Ta 10-20%  BiANOBiAHO.
Bcranosneno (Abbas et al., 2016) npsiMy Kopesiiio
MDK piBHeM iHQekuiiiHoro ¢oHy Ta BTparamu
BpOKaro: 3OUIBIIEHHS YacTKH POCIMH KapTOILIi,
YPaXKEHUX TMaTOreHaMH 3 TPYIH TSDKKUX BipyciB Ha
1%, cnpuuuHsE 3HWKEHHS 3arajbHOi BpOXXaHHOCTI
Ha 0,5-0,6%, mo miAKpecIoe  KPUTUUHY
HEOOXIIHICTh YIOCKOHAJICHHS €JIE€MEHTIB TEXHOJIOTIT
MO0  BUPOLIYBAHHS  3JI0POBOIO  ITOCAJIKOBOTO
Marepiaiy.
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Despite effective biotechnological methods
in virus-free potato seed production, the
widespread implementation of such material is
limited by its high cost. This highlights the need
to find ways to intensify the use of the
reproductive and productive potentials of
sanitized plants.

According to a recent study by Araujo et al.
(2019), the use of plant growth regulators (PGRs)
is a promising direction for correcting
physiological processes of potatoes. Their
application not only increases performance but
also improves resistance to unfavorable
hydrothermal conditions and infectious agents,
which is critical for stabilizing seed yield and
quality.

The current phytosanitary monitoring
indicates a widespread spectrum of viral
pathogens in potatoes (Moskovets et al., 1975;
Melnychuk, 2005). The dominant viroflora
(Bimrew, Abera, 2023) includes: Potato leafroll
virus (PLRV), Potato virus Y (PVY), Potato virus
X (PVX), Potato virus S (PVS), Potato virus M
(PVM), Potato virus A (PVA), Potato aucuba
mosaic virus (PAMV), Tomato black ring virus
(TBRYV), and Potato yellow dwarf virus (PYDV).
It should be noted that in the agro-climatic
conditions  of  Ukraine, the  greatest
epidemiological danger and harmfulness are
posed by X, Y, M, S, and L viruses, which cause
significant yield losses and deterioration of the
varietal qualities of seed potatoes.

The harmfulness of major potato viruses in
Ukraine is highly variable, depending on the
virulence of the pathogen. According to
researchers (Abbas, 2021), viral diseases are
categorized by their destructive impact into mild
forms (yield deficit of 10—15%) and severe forms
(leading to an up to 90% loss of production). In
particular, the infection of crops with PVY and
PLRYV causes a critical decrease in yield (up to
90%), while PVM and PVS are less aggressive,
resulting in a 25-40% and 10-20% loss,
respectively. There was a direct correlation
between infectious background and yield losses:
a 1% increase in the proportion of potato plants
infected with severe viruses causes a decrease in
total yield by 0.5-0.6%, highlighting the critical
need to improve technological elements for
growing healthy planting material (Abbas et al.,
2016).
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Cepen KOMITIEKCY TaKHUX 3aXOMIB € JIEeCHKaIlis
a00 paHHE BUAAJCHHS KapTOIUIMHHSA, LIO JO3BOJISIE
mepepBaTH  LUIIX TEpPEeMillleHHS BipyciB  Bix
ACHMUMIKHOTO amapary Ao [ovipHiX Oyms0 Ta
3aCTOCYBAaHHS CyYaCHHX PEryJsTOpiB POCTY POCIHUH,
mo mnepenbadae Kopekuito MopdodizionorivHux
MIPOIIECiB Ha eTarax OHTOTeHe3y KapTOILIi, 30KpeMa
M Yac TMepearnocaaKoBOi MiAroToBKH Oyrms0 Ta
nuIsxoM — mo3akopeHeBux — 00po6ok  (Tischenko,
Yuzyuk, 2017).

ExcriepuMeHTansHo JIOBEZICHO, 110
MPEBEHTHBHA eJiIMiHAllil KapTOIUIMHHS CYyTTEBO
3HI)KY€ BIPDyCHE HABaHT&KCHHS Ha HACIHHEBHH
Marepial TIOTOYHOTO CE30HY, OCKIIbKH 3HadHa
YacTMHA TATOTeHIB HE BCTUTAE MIrPyBaTH M0
CTONIOHIB. 30KpeMa, T[0Ka3aHO, M0 BUIAJICHHS
KapTOTUTMHHS Ha 65-Ty 100y Micis caaiHHs MiHIMi3ye
HMOBIpHICTB TIepeiadi BipyciB adiTHUMH BEKTOpaMHU
(TomeNnuMIAMH), MO0 € BKIWBUM JUI OTPHMAaHHS
ceprudikoBaHOr0 HaciHHeBoro Mmarepiany (Mandal,
Das, 2020). EdextuBHicTh KOHTpOmo adimHmx
BektopiB  (Awasthi, Verma, 2017), 3okpema
MEPEeHOCHUKIB ~ BIpyCy  CKpy4YyBaHHS  JIUCTKIiB
kapromti (PLPV) ta xaprorusiHOi MOi, 3HaYHOIO
MIpOI0  JIeTepMiHOBaHA BYACHUM BHUJIAJICHHSIM
KapTOIUIMHHA.  BcraHoBneHO, 10  JeCHKAIli0
KapTOTUTMHHS HEOOXiZTHO MPOBOJUTH HETAHO Micis
JOCSATHEHHSI KPUTHYHOTO TIOPOTY  YHCENBHOCTI
Mmonenunb, skl craHoButh 20 ocobun Ha 100
CKJIQ/THUX JIUCTKIB. 3HMKEHHS YpayKeHHS HACaPKEHb
Bipo3aMu (CKpy4YyBaHHS JIUCTKIB, TSDKKa Mo3aika)
JOCSTAETBCA 32 YMOBH IPEBEHTHBHOTO BHIAJCHHS
KapTOIUTMHHSA J0 MOMEHTY MacOBOTO  JIbOTY
nepeHocHukiB (Khurana, 1999).

PamionanmbHe ~ BUKOPHCT@HHS — PETYJIATOPIB
pocty pociua (PPP) cnpuse He numie 3pocTaHHIO
BPOKaWHOCTI Ta TMOJIIIICHHIO SKICHUX MOKa3HUKIB
Oynb0, a ¥ ICTOTHO i IBUIITY€E aalTUBHANA TOTEHITial
pociuH 110 OiOTHMYHMX (XBOpPOOW, IIKIJIHUKH) Ta
abiotmuHux  cTpecopiB.  Tak,  BCTaHOBJIEHO
e(eKTHBHICTh 3aCTOCYBaHHS (Di310JIOTIYHO AaKTHBHUAX
CIIONYK B OOME)KEHH1 MOMIMPEHHS Ta MIKOIOYMHHOCTI
Phytophthora infestans de Bary ta Alternaria solani
(Ell. et Mart.) (El-Khair H.A., Wafaa M., Haggag L.,
2007).

HesBakaroun Ha JoBelieHy eQEKTUBHICTD
JICCHKaIlll KapTOIUIMHHS Ta BUKOpUCTaHHS PPP st
KOHTPOJIIO BIPYCHOTO TIaTOTEHE3y, 3aJIMIIAETHCS

HEJIOCTaTHbO  BUBYCHUM  CHHEPIiYHHH  e(eKT
MOEMHAHHS ~ TEXHOJNOTIYHUX  3aXOmiB  (CTpOKH
BUJIAJICHHA  KapTOIUIMHHS) 13  3aCTOCYBaHHSIM

CYYaCHHX PErySITOPIB POCTY JUIS MaKCUMAJIbHOI
peaitizaiiii IPOAYKTHBHOCTI Ta SKOCTI HACIHHEBHX
Oynp0. lle 3ymMOBMIO HEOOXIAHICTH NPOBEACHHS
KOMITJICKCHUX ~ JIOCTI/DKEHb,  CIOPSMOBAHUX  HA

Such measures include desiccation or early
haulm removal, preventing the migration of viral
particles from the foliage to the newly formed
tubers, and the application of modern PGRs,
which involves the correction of
morphophysiological processes during potato
ontogeny, particularly during pre-planting tuber
preparation and via foliar treatments (Tischenko,
Yuzyuk, 2017).

It was experimentally proven that
preventive haulm elimination significantly
reduces the viral load on the current season's seed
material, as a significant portion of pathogens
does not have time to migrate to stolons.
Specifically, it was shown that removing haulms
on day 65 after planting minimizes the
probability of virus transmission by aphid
vectors, which is important for obtaining
certified seed material (Mandal, Das, 2020). The
effectiveness of controlling aphid vectors
(Awasthi, Verma, 2017), particularly carriers of
PLRV and potato tuber moth, is largely
determined by timely haulm removal. It was
established that haulm should be desiccated
immediately after reaching the critical threshold
of aphid population, which is 20 individuals per
100 compound leaves. A reduction in crop
infection with viral diseases (leaf roll, rugose
mosaic) is achieved through preventive haulm
removal before the mass flight of vectors
(Khurana, 1999).

The rational use of PGRs not only increases
yields and improves tuber quality but also
significantly enhances plants’ adaptability to
biotic (diseases, pests) and abiotic stressors. For
instance, the effectiveness of physiologically
active compounds in limiting the spread and
harmfulness of Phytophthora infestans de Bary
and Alternaria solani (Ell. et Mart.) J. et Gr. Was
demonstrated (El-Khair H.A., Wafaa M., Haggag
L. 2007).

Despite the proven effectiveness of haulm
desiccation and PGRs for controlling viral
pathogenesis, the synergistic effect of combining
technological measures (timing of haulm
removal) with the application of modern PGRs
for maximizing the productivity and quality of
seed tubers remains insufficiently studied. This
necessitated comprehensive research aimed at
optimizing the elements of growing basic seed
potatoes.
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ONTHMI3alil0 eJEMEHTIB BHPOIIyBaHHS 0a30BOi
HACIHHEBOI KapTOILTI.

Metoro pobotu  Oyla0 EKCIepHUMEHTAIBHE
T ITBEPIHKCHHS e(eKTHuBHOCTI TTOETHAHHS
pErynaTOpiB pOCTy 1 ONTHUMI30BAaHOTO TEPMiHY
JICCHKAIlil KapTOIUIMHHS SK (DaKTOPiB ITiJIBUIIICHHS
CTifikocTi Ta (hiTOCAHITAPHOI SKOCTI HACIHHEBOTO
MaTepiaixy KapTOILi.

MeToauka

Hocmimxenus TIPOBOJIMITU Ha 0azi
KanuniBcrko-KopAemiBChbKOTO  OMOPHOTO  ITyHKTY
IrctutyTy KapTomsipctea HAAH (Binautpka o6.).
[pyHT MOCHIAHOI UIAHKM — YOPHO3EM JIy4HHMI
CEPETHHOCYTIMHKOBUH. ArpoximiuHa
XapaKTEePUCTHKA OPHOTO LIapy IPYHTY CBIIYUTH PO
WOr0 TPWUAATHICTH AJIsl BHPOIIYBaHHS HACIHHEBOT
KapToIuti: BMicT rymycy (3a Tropiaum) — 3,1-4,0 %;
pH 5,1-5,5; nerxorimpomizoBammii a3or (3a
Kopudinmgom) — 20 mr/100 T rpyHTY, pyXOMHI
¢dochop (P.Os) 3a UYupikoBum -10,1-15,0 Ta
oominami kanii (K,O) 3a YupikoBum — 8,1-12,0 mr
Ha 100 r rpyHTY BiAIOBIAHO.

TexHomnorist BUPOIIYBaHHS KapToILTi
0azyBajacsi Ha TaTy3eBHX PEKOMEHAALSIX ISl 30HH
Jlicoctery, amanToBaHMX IO BHMOT BHpPOOHHIITBA
0a3oBoro HaciHHEBOTO Matepiamy. Jms miHimizarii
PH3HKIB BIpYCHOTO ypaxKeHHsI 3a0e3MeYeHO CYBOpY
MIPOCTOPOBY  130JIAIIIO: OCHIMHI AUITHKH OyIn
PO3MiIlleHi BCEpEeNMHI MAaCHBIB O3MMHUX 3E€PHOBHX
KyJIbTYp 3a BiJICYTHOCTI IHIIMX HAacaJHKEHb
MacIbOHOBHX y  paziyci, nepedaueHOMY
HopMatuBamu HaciHHuNTBa (Bondarchuk et al.,
2019).

Enementu TEXHOJIOTI1 BHUPOILYBaHHS:
TMOTIEPETHHK — IMIISHUIIS 03UMa; 0OPOOITOK IPYHTY —
3s0eBa  OpaHKa, BECHSHa  MEPEeANocaIKoBa
KyJlbTUBaIlis, Hapi3aHHs OOpO3H 3 HACTYIHUM
JIMCKOBUM 3arOpTaHHAM; cucmema YOOOpeHHs —
JIOKaJIbHE BHECEHHSI HITPOaMO(MOCKH TIiJT Yac caliHHs
(5 wra y ¢iznunuii Baszi a0o NgoPsoKgo kr a.p./ra, y
da3i MOBHMX CXOMIB II/DKUBJICHHS aMia4HOO
cemtporo N 345 «xr g.pJ/ra; pomism  3a
HacapKeHHSIMA  —  JBOPA3OBHM  MIDKpSAHUM
00po0iTok  (KyapTuBalis 3 OOpPOHYBaHHSIM Ta
MiATOPTaHHA); CHUCTEMa 3aXUCTy — IMPOTPYIOBAHHS
HaciHHEBOrO Marepiany mnpenaparamu: Emecto-
Ksantym, 0,25 i/t Ta Cenec Tom, 0,5-0,7 /T — mst
KOHTPOJIO  IIKIHWUKIB Ta  XBOpOO;  1HCEKTO-
apimIHU  KOHTPOJIb: CUCTEMaTU4Hi 00pOOKH
incekruiaoM Emxio 247 SC — 0,18 ni/ra, Big da3u
MOsSIBM  CXOfiB3  iHTepBajoM 8-10 mi6 (s
HEJIONYIIEHHS MacOBOIO 3acelieHHS aiuuIHUMU
BEKTOpaMu); (QYHTIUIHAN 3aXHUCT. NpodiTakTHUHI
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The purpose of this study was to experi-
mentally verify the effectiveness of combining
growth regulators with optimized timing for po-
tato haulm desiccation as factors for increasing
the resistance and phytosanitary quality of seed
potato material.

Methods

The study was conducted at Kalynivka-
Kordelivka Support Station of the Institute of Po-
tato Growing of NAAS (Vinnytska Oblast). The
soil in the experimental plots is a leached me-
dium-loamy chernozem. The agrochemical char-
acteristics of the arable layer indicate its suitabil-
ity for seed potato production: the humus content
(by Tyurin’s method) is 3.1-4.0%; pH is 5.1-5.5;
the easily hydrolyzable nitrogen content (by
Cornfield’s method) is 20 mg/100 g of soil; the
mobile phosphorus (P»Os) content (by
Chyrikov’s method) is 10.1-15.0 mg/100 g; and
the exchangeable potassium (K»>O) content (by
Chyrikov’s method) is 8.1-12.0 mg/100 g of soil.

The potato cultivation technology was
based on industry guidelines for the forest-steppe
zone, adapted to the requirements for basic seed
material production. To minimize the risks of vi-
ral infection, strict spatial isolation was ensured:
the experimental plots were placed within winter
cereal massifs, with no other solanaceous plant-
ings within the radius stipulated by seed produc-
tion standards (Bondarchuk et al., 2019).

The technological elements were as fol-
lows: winter wheat was sown as the forecrop; the
tillage included autumn plowing, spring pre-
planting cultivation, furrowing followed by disk
covering; fertilization included local application
of complex NPK fertilizer during planting (500
kg/ha or NgoPsoKso kg a.i./ha); top-dressing with
ammonium nitrate (N_34.5 kg a.i./ha) at the full
emergence phase; the crop maintenance was dou-
ble inter-row cultivation (tilling with harrowing
and hilling); the plant protection included seed
treatment with Emesto Quantum (0.25 L/t) and
Celest Top (0.5-0.7 L/t) for pest and disease con-
trol, systematic treatments with Engio 247 SC
(0.18 L/ha) starting from the emergence phase at
8-10 day intervals for insecticide and aphid con-
trol to prevent mass colonization by aphid vec-
tors, preventive and curative anti-fungal
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Ta JKyBaJdbHI 00poOKkm mpemaparoMm Nativo 75 WG
BI" 0,05 xr/ra mpotu itodTOpo3y Ta anbTepHapiosy;
repOIlMAHNE  KOHTPOJIb: 3aCTOCYBaHHS OaKOBOI
cymimmi  Ksin Crap Make, KE 1 n/ra + Tisitryc BI'
0,05 kr/ra. )1 mITYIHOTO IPHUITHHEHHS BETETAIii Ta
MPUCKOPEHOTO /103piBaHHS Oynb0 3aCTOCOBYBaJH
necukant Permon Cymep, B.p.K. (A.p. IUKBar
munpomin, 150 r/m). O6poOKy TPOBOMMIH IUITXOM
JpiAOHOKpANeNbHOTO OOMPUCKYBAaHHS BEreTaTUBHOL
MacH 3 HOpMOIO BHTpatu mpenapary 2,0 i/ra. Tepmin
BHECCHHSI BH3HAJYalM 3a JOCSTHEHHsS ITHOBOT
CTPYKTYpH BpOXKar0 HACIHHEBOI (ppaxiiii.

O6’exkt pocmimkeHHs: 0a30BUil HaCiHHEBHIN
Marepian Kapromtn copry JKWTHHIA, MOTepeTHbO
O3JIOPOBJICHUI METOJIOM  KYJBTYpPH  aliKaJbHUX
MEPUCTEM in Vifro 3 HACTYIIHUM PO3MHOXXEHHSAM Y
PO3CaTHHUKY 100a30BOT0 HACIHHUIITBA.

Hdns  BusBieHHs  BipycHOi  iHQeKmii y
BereTalliiHuii  mepiog  Ta  micias30upanbHUN
BUKODHCTOBYBAIM  METOA  TBepmo  (hazHOTro

iMmyHO(pEpMEHTHOTO aHalizy (TMOABIHHWMIA CaHABIY-
BapianT DAS-ELISA), xoMepuidHHX TeCT-CHCTEM
¢ipmu LOEWE Himeuunna, 3 peectpartieto Ha pigepi
Termo Labsystems Opsis MR (CIHA) 3a
mporpamHoro 3abe3neuenHs Dynex Revelation
Quicklink 3a gomxunu xBuib 405/630 um. [Toporose
3HAQUCHHS ONTHYHOI TYCTHHH, SIKE BIJPi3HSE
MTO3UTUBHI Pe3yNbTaTh (PepMEHTATUBHOI PEaKIlii Bif
3HAuYCHHS (OHY, BU3HAYAIIM ISl KOXKHOTO TUTAHIIEeTa
OKpEMO.

Y TeXHONOT14YHIl cXeMi BUBYAJIN €()EKTUBHICTD
3aCTOCYBAaHHS KOMIUIEKCY PEryJIATOpiB pOCTy Ta
6ioctumynsitopis: Pagidapm ra Paiikar — cripsimoBasi
Ha iHTeHCH(DiKaIlil0 KOPEHEYTBOPEHHS, CTUMYJISIIIIO
BETeTaTHBHOTO POCTY Ta MiJBHUIICHHS aallTHBHOTO
noreHmiaiay pociuH; ®Dapmaiion — mnpemnapar i3
(YHTIIUIHAMH, OaKTePUITUTHUMH Ta
AHTHBIPYCHUMH BIIACTHBOCTSAMH, 3aCTOCOBAHMH IS
crabimizamii QitocanitapHoro QoHy Ta 0OMEKEHHS
MONIMPEHHS TATOTeHIB Y HACAJKEHHSIX.

Po3mimeHHs BapiaHTiB METOIOM HAKJIAJCHHS Y
TPUPa30Bii MOBTOPHOCTI. 3arajbHa IUIOINA IIiJ
nociinom — 0,28 ra, obmikoBa — 22,5 m>. Cxema
caxinns — 70x35 cM, 3a TYCTOTH CTOSIHHSI POCIIUH 55
THC/Ta.

Jlocmit 3aKiaiam 3a CXeMoro:

1. Kotposns — 06nprcKyBaHHS BOJIOIO.

2. Paiikat — 00poOka Oynp0 + mo3akopeHeBe
(cxomm).

3. Pagidapm — 0OpoOka Oysis0 + mo3akope-
HeBe (CXO0.u).

4.  dapmaiion — 0OpoOka rpyHTY + M03aKo-
peHeBe JiBa pasu y (a3u OyTOoHI3allil Ta KBITYBaHHSL.

5. Paiikar+®apmaiion (moeaHaHHS
00poOOK).

treatments with Nativo 75 WG (0.05 kg/ha)
against late blight and early blight; and herbicide
control with tank mix of Queen Star Max (1 L/ha)
+ Titus WG (0.05 kg/ha). For the artificial cessa-
tion of vegetation and accelerated tuber ripening,
the desiccant Reglone Super, SL was applied (ac-
tive ingredient: diquat dibromide, 150 g/L). The
treatment was performed via fine-droplet spray-
ing of the foliage at a rate of 2.0 L/ha. The appli-
cation timing was based on reaching the target
structure of the seed fraction yield.

The study object was basic seed material of
potato ‘Zhytnytsia’, previously sanitized via in
vitro apical meristem culture followed by propa-
gation in a pre-basic seed nursery.

To detect viral infection during the growing
season and post-harvest period, the double-anti-
body sandwich enzyme-linked immunosorbent
assay (DAS-ELISA) was used. Commercial test
kits from LOEWE (Germany) were employed,
with results registered on a Thermo Labsystems
Opsis MR reader (USA) using Dynex Revelation
Quicklink software at wavelengths of 405/630
nm. The optical density threshold distinguishing
positive enzymatic reaction results from the
background was determined separately for each
plate.

The effectiveness of a complex of growth
regulators and biostimulants was evaluated: Ra-
difarm and Raykat (aimed at intensifying root
formation, stimulating vegetative growth, and
boosting adaptability) and Farmayod (a prepara-
tion with fungicidal, bactericidal, and antiviral
properties used to stabilize the phytosanitary
background and limit pathogen spread in the
plantings).

The experimental variants were arranged
using the overlay method in three replications.
The total area of the experimental plot was 0.28
ha, with the record area of 22.5 m?. The planting
scheme was 70 x 35 cm, with a plant density of
55,000 plants/ha.

The experiment had the following design:

1. Control — spraying with water.

2. Raykat — tuber treatment + foliar appli-
cation (emergence phase).

3. Radifarm — tuber treatment + foliar ap-
plication (emergence phase).

4. Farmayod — soil treatment + foliar appli-
cation twice during budding and anthesis.

5.Raykat + Farmayod (combined treat-
ments).
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6. Pamidbapm+dapmaiion (moeHaHHS
00po0OK).
Hpyruii  ONOK  IOCHIPKEHb  TPOBOIMIIH

BIJIMIOBIZTHO /IO CXEMH 13 3aCTOCYBAHHSM JIECHKAIIi{ —
Pernon Cymep, 2 n/ra.

OniHIOBaHHS ¢iTocaniTapHOTO CTaHy
Haca/[UKeHb KapToIUli 0Oa3yBaJiocs Ha IO€IHAHHI
Bi3yaJIbHIX Ta abopaTOpHUX METO/IIB.

BcranosieHo, mo Bi3yasilbHa JiarHOCTHKA € Ti€BOIO
JIMIIIE 33 HASIBHOCTI 9iTKO BUPAKEHOT CHMITOMATHKH.
OpnHak, 3BayKal04d Ha 3JaTHICTH BIPYCiB MEPEXOAUTH
y JaTeHTHy (QOpMy MiJ BIJIMBOM 30BHIIIHIX YMOB
(30Kpema, TeMIepaTypHHUX PEKUMIB) 200 BHACIIIOK
3MimIannX iH(QEKIiH, e MeTo ] He TapaHTy€e IMOBHOT
nocToBipHOCT.  JImst  oTpumaHHS 00’ €KTHBHOI
KapTUHUA BHJOBOTO CKJIaay BIpYCiB Ta BHSBICHHS
MPUXOBAHOTO 3apaKEHHsI OYJI0 3aCTOCOBAHO METOJ
DAS-ELISA. Ile m03BOIMIIO HIBETIOBATH PHU3IUKU
HEKOHTPOJILOBAHOTO PO3MHOKEHHS XBOPOi
KapToILT, $IKi BHUHHUKAIOTh 32 BUKOPHUCTAHHS
BUKJIFOYHO BizyanisHOI oriHku (Furdyha et al., 2024).

Pe3yabraTu Ta 00roBOpeHHs

3rilHO 3 pe3yiabTaTaMu IOCHiKeHb 2024-
2025 pp., cOpsIMOBaHUX HA BU3HAYECHHS CTYIECHS
YpaKeHHS  HacaJykeHb  0a30BOi  HACIHHEBOI
KapTOILTi, Bi3yaJbHUI MOHITOPUHT BIPOJOBXK
BereTailii He BUSBUB XapaKTepHUX MOP(OIOTiuHIX
CUMIITOMIB BipycHUX XBOp00. [yis oTpuMaHHS
00’ €KTHBHHMX AaHMUX OyJ0 MMPOBEIECHO TECTYBAaHHS
pocimua Mertomqom DAS-ELISA y munamini: ¢aszu
moBHux cxomiB (BBCH 10-19), Oyronizamii
(BBCH 50-59), usitinas (BBCH 60-69).
BceraHoBneHo, MO y JIOCHIKYBaHUX 3pa3Kax
30ynHuku BipyciB PVM, PVS, PLPV Tta PVY 6ynu
Bi/ICyTHI.

Pesynpratu micnsa30upanbHOTO TECTYBaHHS
METOJIOM  IHJeKkcalii Oyas0 3  HACTyHHUM
MpoBeACHHSAM iMyHOpepMeHTHOTO aHanizy (IDA)
HaciHHeBOI  (pakmii kiacy cynmepernita  (y
nicisi3oupanbHuil nepion 2024 p. 6e3 mecukanii
KapTOIUIMHHA) HaBeieHo B Tabm. 1. VY
KOHTPOJIHHOMY  BapiaHTI pIiBEHb JIATEHTHOTO
ypaxenHs Bipycom PVM cranoBuB 2,5%.
3acrocyBaHHsl perynsTopiB pocty Paiikar Ta
Pagidapm copusio 3HMKEHHIO HBOTO MOKa3HUKA
1o 1,0-1,3%.
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6. Radifarm + Farmayod (combined treat-
ments).

The second block of the study had the same
design plus desiccation with 2 L/ha of Reglone
Super.

The phytosanitary condition of the potato
plantings was assessed visually and by
laboratory methods. It was established that visual
diagnostics are effective only in the presence of
clearly expressed symptoms. However, given the
ability of viruses to transition into a latent form
under the influence of environmental conditions
(particularly temperature) or as a result of mixed
infections, this method is not very reliable. To
obtain an objective picture of the virus species
composition and detect hidden infection, DAS-
ELISA was applied. This allowed for the
mitigation of risks associated with the
uncontrolled propagation of infected potatoes
that arise when only visual assessment is used
(Furdyha et al., 2024).

Results and Discussion

According to the results of the 2024-2025
research aimed at determining the infection rate of
basic seed potato plantings, visual monitoring
during the growing season did not reveal
characteristic morphological symptoms of viral
diseases. To obtain objective data, plants were
tested using DAS-ELISA over time: at full
emergence (BBCH 10-19), budding (BBCH 50—
59), and anthesis (BBCH 60-69). It was found
that there was no PVM, PVS, PLRYV, or PVY in
the studied samples.

The results of post-harvest testing using
tuber indexing followed by DAS-ELISA of the
super-elite seed fraction (in the 2024 post-harvest
period, without haulm desiccation) are
summarized in Table 1. In the control, the level of
latent PVM infection was 2.5%. Raykat and
Radifarm reduced this parameter to 1.0-1.3%.
The highest efficiency was recorded for Farmayod
applied both alone (—1.5% infection) and in
combination with PGRs (-1.5-1.7%). Regarding
PVS, with a control value of 1.5%, the studied
preparations reduced the infection level by 1.0—
1.3%. Notably, PLRV and PVY were not detected
in the studied samples.
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Tadmuus 1 ITicna36upanbHe TecTyBaHHSA 0a30BOr0 HACIHHEBOTO MaTepially Ha 3apaskeHICTh 30yIHUKaMHU BIpyCHHX XBOp0O, %o.
Table 1. Post-harvest testing of basic seed potato material for viral pathogen incidence, %.

Bipycu kaprormti / Potato viruses

MBK + 1o SBK / + 1o MBK/ + 1o + mo Bapianty | SBK/ + 10 KOHTPOJIIO / + 1o
/PVM | xoHtpomo/+ | PVS | xontpomo/+ | PVM | xourpomo / 6e3 PVS + to the control BapiaHTy
Bapianr / Treatment to the control to the control + to the BHUIAJICHHS /+ 0e3
control no haulm BUJIAJICHHS
removal /4 no haulm
removal
0e3 BunaneHHs kaprominHHs / No haulm removal 3 BujiasieHHAM KaprominHHs / Haulm removal
Cymepenita, 2024 pik / Superelite, 2024
KOHTpO.HI) / Control 2.5 - 1.5 - 1.5 '1.0 1.2 '0.3
Paiixar / Raykat 1.5 -1.0 0.5 -1.0 1.0 -0.5 -0.5 0.3 -0.9 -0.2
Pamidgapm / Radifarm 1.2 -1.3 0.5 -1.0 0.8 -0.7 -0.4 0.2 -1.0 -0.3
q)apMaﬁOH / Farmayod 1.0 -1.5 04 -1.1 0 0 0 0
Paiikar+®apmaiion / Raykat+ 1.0 -1.5 0.2 -1.3 0 0 0 0
Farmayod
Pamipapm+dapmaiion / 0.8 -1.7 0.2 -1.3 0 0 0 0 0 0
Radifarm+ Farmayod
HIPo,05 /LSDo 05 0.48 0.84 0.91 0.83
KOHTpO.HI) / Control 3.0 2.0 - 2.5 '0.5 1.0 '1.0
Paiixar / Raykat 2.8 -0.2 0.8 -1.2 1.3 -1.2 -1.5 0.1 -0.9 -0.7
Panidapm / Radifarm 2.2 -0.8 1.1 -0.9 1.0 -1.5 -1.2 0.4 -0.6 -0.7
®apmaiion / Farmayod 2.0 -1.0 0.5 -1.5 0.1 2.4 -1.9 0 0 0
Paiikar+®apmaiion / Raykat+ 2.0 -1.0 0.5 -1.5 0.2 2.3 -1.8 0 0 0
Farmayod
Panidapm+dapmaiios / 1.5 -1.5 0.4 -1.6 0.1 -2.4 -1.4 0 0 0
Radifarm+ Farmayod
HIPo,05 /LSDo 05 0.98 1.05 1.63 0.71




HaiiBumry edekTHBHICTE TPOAEMOHCTPYBaB
Tperapar 3 (hyHTIIHAHO-0aKTEPUIIUAHUMHI
BiacTUBOCTIMH DapMalion: AK y YUCTOMY BUTIISAI (-
1,5% ypakeHHsI), TaK 1 B IOETHAHH] 3 PETYISITOPaAMH
pocty (-1,5-1,7%). Ilomo Bipycy SBK, mnpu
KOHTpOJNBbHOMY 3HaueHHi 1,5%, BUKOpHCTaHHS
JOCIHIIKYBAaHHUX TIperapariB A03BOJMIO 3MEHIIUTH
piBens iH¢ikyBanus Ha 1,0-1,3%. IlpumitHo, 110
Bipycu L Ta Yy nocnigKyBaHuX 3pa3kax BUSBICHI He
Oynu. HaiiBuiuii piBeHb 03M0pOBICHHS 3a()iKCOBaHO
y POCIMH KapTorul copTy JKWUTHUISI 32 yMOBH
BUJAIEHHA  KapTOIUIMHHS. 3a  BHUKOPUCTAHHA
perymsropiB pocty Paiikar ta Pamidapm 3umxeHHS
3apakeHHs1 pocnuH PVM Tta PVS cranosmio 0,5;
0,7% Ta 0,9; 1,0 % simnoBigHo (y KoHTpom 1,5
(PVM); 1,2 (PVS).

IIpoBenenns necukariii Ha 15-Ty moOy micims
UBITIHHA  CTall0  KIFOYOBHM  arpoOTEXHIYHUM
YUHHUKOM, 110 JO3BOJWJIO 3HM3UTH  PIBEHb
narentHoro ypaxenass PVM na 0,4-1,0%, PVS na
0,2-0,3% 3anexxHo Bin cxemu oOpoOku. HailiBuiny
e(EeKTUBHICTh MPOAEMOHCTPYBAJIM BapiaHTH 13
3aCTOCYBaHHAM npenapary PapMaio sIK y YUCTOMY
BUIJISA, TaK 1 3a MOETHAHHS 13 PEryasITOpaMH POCTY.
VY nux BapianTax 30yaHukie PVM ta PVS narenrtniit
¢opmi BusBiaeHO He Oyno. Ciij 3a3Ha4YUTH, IO
BipycH Kaprornti L ta Y Oynu MOBHICTIO BiJICYTHI y
BCIX JOCHIDKYBaHHX 3pa3Kkax.

[Micnsz6upanbue TECTYBaHHA Oyme0
HACIHHEBOI Marepially kiacy enmita (6e3 mecukarii
KaprommHHSA) y 2025 pori BHSBWIO CYTTEBY
3aJIeKHICTh PIBHS JIaTeHTHOI iH(IKOBAaHOCTI Bif
cxeMHu 00poOkH (Tabmn.1). Y KOHTpoIbHOMY BapiaHTi
ypakeHicTh BipycoM PVM jocsrana miKoBOro
3Ha4eHHs — 3,0%. 3acTocyBaHHS PETYJSITOPIB POCTY
Paiikar Ta Pamidapm 103BONMIO 3HU3UTU IEH
nokazHuk 1o 2,2-2,8%. HaiiBuily edekTHBHICTD
npojeMoHcTpyBaB mpenapar ®dapmaiion, sSKuil
3a0e3MeurB MiHIMalbHI piBHI iH(piKyBanHs: 2,0% (y
yuctoMy BuDIsii Ta 3 Palikarom) Ta 1,5% (y
noeananHi 3 Pagipapmom). Bukopucranns PPP
crpusio 3HmkeHHI0 ypaxeHocti SBK Ha 0,9-1,6%
(3a xoHTpoNpHOTO TOKazHWKa 2,0%). Haiimenmmii
piBenp imBazii 30ymaukom SBK (0,5; 0,4%)
3a(ikcoBaHO y BapiaHTi i3 3acTocyBanHsIM Papmaiion
Ta Paiikar+®apmaiion.

3actocyBanHs mnpenapary ®apmaiion Ta y
MOEMHAHHI 3 perymsatopamMu pocty Paiikar Ta
Pagipapm Ha oni mecukarii 3a0e3neUMIO HU3BKI
MOKa3HUKK  1H(IKOBAaHHOCTI: pIBeHb  ypakKeHHs
Bipycom PVM cranosus 0,1; 0,2 ta 0,1%, PVS y
BapiaHTax 3 BUKopucTaHHsM Palikar Ta Panmidapm —
0,1 ta 0,4% BianoBigHO (y KOHTPOIIi 6e3 00poOOK I1i
nmokasHuku csranu 2,5% pms MBK Tta 1,0% mns
SBK). BcraHomneHo, 1o 3a Jecukailii 3arajibHUi
piBEeHb JIATEHTHOTO YypaxeHHs pociuH PVM
3am3uBcsa Ha 0,5—-1,9 %, PVS —na 0,7-1,0% 3amexxHo
Bij BapiaHTa gocminy. HaiiOinem edexruBHrM OyIto
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The best sanitization level was recorded in
‘Zhytnytsia’ plants in the haulm removal
experiments. When Raykat and Radifarm were
used, the infection of plants with PVM and PVS
was 0.5; 0.7% and 0.9; 1.0% respectively
(compared to the control: 1.5% for PVM and
1.2% for PVS).

Desiccation on post-anthesis day 15
became a key agrotechnical factor, allowing for
a reduction in the latent infection level of PVM
by 0.4-1.0% and PVS by 0.2-0.3%, depending
on the treatment. The highest efficiency was
recorded with Farmayod applied both alone and
in combination with PGRs. In these experiments,
no latent PVM and PVS were detected. It should
be noted that there were no PLRV and PVY at all
in the studied samples.

Post-harvest testing of elite seed tubers
(without haulm desiccation) in 2025 revealed a
significant dependence of the latent infection
level on the treatment (Table 1). In the control,
PVM infection reached a peak value of 3.0%.
Raykat and Radifarm reduced this parameter to
2.2-2.8%. The highest efficiency was intrinsic to
Farmayod, which ensured minimum infection
levels: 2.0% (alone and in combination with
Raykat) and 1.5% (in combination with
Radifarm). PGRs contributed to a 0.9-1.6%
reduction in PVS infection (2.0% in the control).
The lowest PVS invasion (0.5; 0,4%) was
recorded in the experiments with Farmayod and
Raykat + Farmayod.

Farmayod, both alone and in combination
with Raykat or Radifarm, supplemented with the
desiccation procedure, ensured low infection
rates: PVM infection levels were 0.1%, 0.2%,
and 0.1%, respectively, for PVS; in the
experiments with Raykat and Radifarm, they
were 0.1% and 0.4%, respectively (in the
untreated control, these figures reached 2.5% for
PVM and 1.0% for PVS). It was found that
desiccation decreased the overall latent infection
level by 0.5-1.9% for PVM and 0.7-1.0% for
PVS, depending on the experimental variant.
Farmayod was most effective; in these
experiments, PVS was not detected. The studied
preparations ensured high phytosanitary quality
of the ‘Zhytnytsia’ basic seed potato material
and its compliance with standards.

The Raykat- and Radifarm-attributed
reduction in viral infection levels (down to 0.2—
1.7% for PVM) aligns with the concept of
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3actocyBanHs Dapmaiiomy, y 1HX BapiaHTax
30ymanka SBK He BusBmim. BuxopucraHHs
JIOCTIKYBAaHUX TIpenapariB 3a0e3Neumio BHUCOKY
¢iTocaniTapHy SKiCTP 0a30BOTO  HACIHHEBOTO
Marepiany copty Kapromu JKuTHuIA Ta i#oro
BiJITIOBIIHICTh CTAHIAPTaM.

3HWKEHHS DPIBHSA YpaKeHHS Bipycamu IIpu
3acTocyBaHHI mpemnapariB Paiikar ta Panidapm (o
0,2-1,7%, PVM) y3romkyerbcsi 3 KOHIICHIIIEIO
iHIyKoBaHoi crilikocTi. CydacHi gocmimkenHs (Zhu,
2022) noBomsaTh, 1m0 PPP akTWBYIOTH CHrHAIBHI
IUIIXA  IMyHITETY pPOCIWH, M0 YIOBUIGHIOE
periKamiro BipyciB y KIITHHaX. Y HalIoMy
IOCHiKEeHHI 1ell edexr OyB  MaKCHMajIbHO
peayri3oBaHMN  3aBISKH TTOEJHAHHIO CTUMYIISIIT
POCTY 3 QHTUCENITHIHUM 3aXHCTOM.

[IpoBeneHe mocmiKEHHS MIiATBEPAMIO, IO
BUJIAJTICHHA KapTOIUIMHHA € KPUTUYHO BaXJIMBUM
arpoTEXHIYHUM 3aXOJIOM ISl 3HIDKCHHS BipyCHOTO
HaBaHTaxeHHS. OTpuMaHi  JaHi  JIO3BOJIAIOTh
CTBEPIPKYBaTH, IO PaHHs ACCHKALisl KapTOIUIMHHS
BUKOHYE POJIb MEXaHIYHOTO Oap’epy, 110 MEepPEePUBAE
BIJTIK aCUMUIATIB pa3oM i3 BipioHamu 10 OyJib0.
Bomuouac 3acrocyBanns ~®@apmaitonmy gie  3a
MPUHIUIIOM «XIMIYHOTO (QIIBTPY». 3aBASKH BHCOKIN
0101 THIM aKTMBHOCTI JiF0Y0T PeUOBUHU (AKTHBHOTO
Hofy), mpermapar 3abe3rnedye CTeprITi3allifo MOBEepXHi
pocnuH Ta MikpoTpaBMm emimepmicy. Lle 3amobirae
MIPOHUKHEHHIO BipyCiB y BHYTPIIITHI TKAaHWHH i/ 9ac

JKMBJICHHSI ~ KOMax-TEPEHOCHUKIB, IO  CYTTEBO
3HWXKYE PHU3UK TOPU3OHTAIBHOTO  TOIIMPEHHS
iHpeKii.

Harmi pe3yabTaTH 1010 3HIDKEHHS

iHdixoBaHocTi PVM Ha 1,2-2,4% 3a paHHBOTO
BUJIAJICHHS  KAPTOIUIMHHS  Y3TOMXKYIOTBCS i3
BUCHOBKaMH 1HIIMX aBTopiB (Bondarchuk, 2018;
Smith et al. 2020), ski 3a3HayarOTh, 110 BIpYCH
noTpeOyroTh TEBHOTO Yacy Ui IMEPEeMIIICHHS 3
JMCTKOBOT TOBepXxHI 10 Oynp0. [IpumuHeHHS
HU3XIJTHOTO TOKY acUMUIATIB Ha 15-Ty moOy micist
UBITIHHA (DaKTUYHO 130JII0€ HOBWUH YypoXKall Bif
MMOTOYHOI BereTaliiiHol iHQeKii, M0 miITBepIKye
Hallly Te3y Ipo MeXaHiyHHui Oap’ep.

EdexruBHicTs Bukopuctanas @apmaiiony sk
«XIMIYHOTO (ITBTPY» 3HAXOOHUTH IMIATBEPIKECHHSI B
Mmpamnsgx JOCHiAHWKIB, sKi BUBYAJIW  OilOIMIHI
BIaCTUBOCTI ~ WOJOBMICHMX  CIHONYK  INPOTH
¢itonaroreHis. Tak, Mmoka3aHo, IO aKTUBHHUH O
Mae€ BHCOKY OKHUCIIOBaJbHY  3J[aTHICTh, IO
IIPU3BOIUTH JI0 IHAKTHUBALIIT BIPIOHIB O€3M0CEPEIHBO
B MICIISIX MEXaHIYHUX ITOIIKOKEHb TKaHuH (Ivanov,
Petrova, 2021). Lle nosicHIO€ BIICYTHICTH JIATEHTHOT
iH}eKnil y HammMxX BapiaHTaX 13 3aCTOCYBaHHSIM
®dapmaiiony, OCKUJIbKM  TIperapar  HiBeIIE
MOXKJIMBICTh 1HBA3i1 yepe3 KOHTAKTHUH HIISIX 200 it
Yac >KUBJICHHSI IOIEIIHLb.

induced resistance. A recent study (Zhu, 2022)
proved that PGRs activate plant immune
signaling pathways, slowing down virus
replication in cells. In our study, this effect was
maximized through the combination of growth
stimulation and antiseptic protection.

The study confirmed that haulm removal is
a critical agrotechnical measure for reducing the
viral load. The data suggest that early haulm
desiccation acts as a mechanical barrier,
interrupting the outflow of virion-containing
assimilates to tubers. At the same time,
Farmayod acts as a "chemical filter." Due to the
high biocidal activity of its active ingredient
(active iodine), the preparation sterilizes the
plant surface and epidermal micro-injuries. This
prevents viruses from penetrating internal
tissues when insect vectors feed on plants,
significantly reducing the risk of horizontal
infection spread.

Our findings regarding the 1.2-2.4%
reduction in PVM infection in the early haulm
removal experiments are consistent with the
findings of other authors (Bondarchuk, 2018;
Smith et al., 2020), who noted that viruses
require a certain time to move from the leaf
surface to tubers. Terminating the downward
flow of assimilates on post-anthesis day 15
effectively isolates the new yield from the
current seasonal infection, confirming our idea
of a mechanical barrier.

The effectiveness of Farmayod as a
"chemical filter" is supported by researchers
who studied the biocidal properties of iodine-
containing compounds against phytopathogens.
Specifically, it was shown that active iodine
possesses high oxidizing capacity, leading to the
inactivation of virions directly at the sites of
mechanical tissue damage (Ivanov, Petrova,
2021). This explains the absence of latent
infection in our experiments with Farmayod, as
the preparation eliminates the possibility of
invasion via contact or during aphid feeding.
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BucHoBku.

Bcranosneno, 10 BUKOPHUCTAHHS
IocHipKyBaHuX mpemapariB  Paiikar, Pamidapwm,
®dapmaifon Ta iX MoeaHaHHS Ha (OHI JEecHKAaIlii
JI03BOJISIE 3HU3UTH piBeHb ypaxkeHHs PVM na 1,2-
2,4%, PVS na 0,6-0,9% (y xoHTpOIi 6€3 00p06oK 11
nokasHuku caranu 2,5% niua PVM ta 1,0 % nasa
PVS). 3a necukanii xapromnunHs coTy JKUTHHILS
3araJibHUH piBE€Hb JIATGHTHOTO YPa)KeHHS POCIHH
PVM 3um3uscs Ha 0,5-1,9%, PVS na 0,7-1,0 %
3aJie)KHO Bif BapiaHTa mocmuimy. Lle cBiguuTh mpo
MiABHUILEHHS 3araJbHOi PE3UCTEHTHOCTI POCIHH JI0
BIpYCHOTO HAaBaHT@XCHHA 32 YMOBU CTUMYJISIi{
¢izionoriuaux mporecis PPP.

3asiBa Mpo AOCTYMHICTH JaHUX: yCi IaHI HaBeIeHI
B TEKCTi CTaTTi.

Kondurikt inTepeciB: ABTOp 3asBusie Tpo
BIJICYTHICTh KOH(IIKTY 1HTEpPECIB.

®dinancyBanHsi: JIOCH/DKCHHS TIPOBOAMIN B
pamkax 3aBmanHa [IHJ[  «KapromispctBo»
21.00.03.09I1 BcraHOBIEHHS  3aKOHOMIPHOCTI
KOMIUIEKCHOTO BIUIUBY PETYISATOPIB POCTY, PiIKUX
NOOpHB,  TIO3aKOPEHEBOTO  Mi/DKUBJICHHS  Ta
3pomeHHss B ymoBax lliBgennoro Ilomiccs Ha
mporiec  (opMyBaHHS ~ HAciHHEBOI  (Qpakiii
o3nopoBieHoi  kapromimi. Ne  mepkpeectparii
01240000482.

Conclusions.

The studied preparations — Raykat,
Radifarm, and Farmayod — as well as their
combinations supplemented with the desiccation
procedure were found to reduce the infection rates
of PVM by 1.2-2.4% and PVS by 0.6-0.9%
(compared to the untreated control, where these
parameters reached 2.5% for PVM and 1.0% for
PVS). Due to desiccation of ‘Zhytnytsia’ potato
variety haulm, the overall level of latent plant
infection decreased by 0.5-1.9% for PVM and by
0.7-1.0% for PVS, depending on the experimental
variant. This indicates an increase in the general
resistance of plants to viral load when
physiological processes are stimulated by PGRs.
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