DOI: 10.35205/0558-1125-2025-80-157-163
YK 634.75:632.93:330.356

EKOHOMIYHA E®OEKTUBHICTh BUKOPUCTAHHS
BIOIIPEITAPATIB [IPOTU 'OJIOBHUX XBOPOB

B HACAUKEHHSIX CYHULI CAJIOBOi

(FRAGARIA ANANASSA L.) B YMOBAX
MPABOBEPEKHOI'O 3AXIJTHOI'O JIICOCTEIY
YKPATHH

A. A. TOHKOHOXEHKO, 1.B. HIEBUYK, kanguaaru c.-r. HayK
JI.O. BAPABAII, kananiat ekoH. HayK

O0.®. JIEHUCIOK, mpoBixHuii imxeHep

Iacruryt canisanursa (IC) HAAH Ykpainny,

03027, Kuis-27, Byn. CanoBa, 23,

e-mail: zax55@ji.ua, onbt@ukr.net

Bcmanoenena mexniuna ma ekoHoMiuHa eheKmueHiCmy 3aCmMoCy8anHs
bionoeiunux npenapamie Amnenomiyun BT, [nioknaoun BT, @rnyopecyun
BT ona 3axucmy macaddcenv cynuyi, npu GUpOWYSAHHI OPAHIYHOL
npodykyii, 8i0 dominyOuux x6opod: Oinoi nasmucmocmi (Ramuiaria tu-
lasnei Sacc), Oypoi nasmucmocmi (Marssonina potentiallae Desm.) ma
cipoi enuni (Botritis cinerea Fr.).

Burxopucmanust  6iogpyneiyudy @nyopecyun BT, ompumanoeo 3a
donomoeoro bOiocummesa 3 pizocghepuux 6axmepii pody Pseudomo-
nas, uepes Cymmeee NpueHiyeHHs po36UMKY (imonamoeenis, cnpusio
nIOBUWEHHIO NPOOYKMUBHOCMI — KVIbMYpU, 30LIbUEHHI0 NpUuOYmKy
ma pieHs peHmadervHoCmi SUpPOOHUYMEa 52i0 CYHUYi 6 YMOB8ax
npaeobepesicnozo 3axionoeo Jlicocmeny Ykpainu.

KaiouoBi _csoBa: cyHuis, Olosioriuni mpenapaTH, NPOAYKTHBHICTS,
TeXHIYHa e()eKTUBHICTh, EKOHOMIYHA €(DEKTHBHICTb.

AKTyaJlbHICTh BHBYEHHSI TMpodaeMu. BupoOHHUIITBO
OpraHiyHoi MPOAYKIii, 30KpeMa CyHHULI1, [UIs JUTSIOT0 Ta JIETHIHOTO
XapuyBaHHS 1 MOXITUBICTD ii €KCIIOPTY B 3aMOPOKEHOMY CTaHi €
aKTyalbHOIO mpobiemoro 11t pepmepiB Ykpainu. B toit xe yac,
BHUCOKHUI PIBEHb TONIKOKCHHS HACAJDKCHb OO0 TUISMUCTICTIO

(Ramuiaria tulasnei Sacc) no 28,5 %, Oyporo miassMucticTio (Mars-
CagiBaunTso. 2025. Bum. 80 © Tonkonoxenko A.A., lllepuyk L.B.,
bapa6amur JI.O., Jennciok O.D., 20251




sonina potentiallae Desm.) mo 25,4 %, a TakoX STiJ] CIpOI0 THHJLTIO
(Botrytis Cinerea Pers.) no 33,7 % [1] 3HHXKYFOTB NPOAYKTUBHICTh
Ta AKicTh ATiA cyHuni Ha 40-50 % i, K HACTINOK, peHTa0eIbHICTh
BUPOOHUITBA B 2 pasu [2].

B ocraHHI pOKM BIAMIYAETBCS CYTTEBE 301IbIICHHS
3aIiKaBJIICHOCTI y BHUKOPUCTaHHI Oio(yHTINHIIB, OTpHUMaHUX 3
Milleniro Ta crop rpubda pouis Ampelomyces ta Gliocladium, a
TaKOXK TIperapaTiB CHHTE30BaHUX 3 OakTepiil poxay Pseudomonas
3 METOIO MPUTHIYCHHS PO3BUTKY XBOPOO B HACAKEHHSIX STiAHUX
KynbpTyp. Po3poOka cucTemMu IHTETpOBAaHOTO 3aXUCTYy CYHHI 3
BUKOPHCTaHHSIM OioNpenapaTiB € OJHUM 3 TOJIOBHUX (haKTOPiB MPU
BUPOIIYBaHHI OpraHivHOI MPOIYKIIi Ta MiABHIICHHS EKOHOMIYHOT
e(heKTHBHOCTI BUPOOHHIITBI 11 B IPOMHUCIOBHX HacakKeHb [3].

YMmoBH, 00’ekTH i Merommka. JlOCHi/KEHHS MPOBOIWIN
B ymoBax IIpaBoGepexnoro 3axigaoro Jlicocremy VYkpainm B
Haca/pKeHHsIX cyHuli [HetutyTy caniBauuTea HAAH mizHboro copry
Masbgina. Cxema caminns — 90x30+30 cm (55,555 Tuc. wt./ra ) 3
MYJIBIYBaHHSIM IPYHTY YOPHOIO TUTIBKOFO B TIOJIOHOCHIH cMy3i Ta 3
KparIMHHUM 3pOLICHHSIM.

Jlmst 3axmcTy HacaIpKeHb CYHHIIN Bim Oinmoi Tta Oypoi
IUIIMUCTOCTI 1 cipoi THWII TJI0AIB  BUKOPUCTOBYBAIU
npenapatu: Awmmnenominud bBT(6 1n/ra) 3 TUTpOM AiI0Y0IO
6ionoriunoi cybcranmii He Hikue 4,0-10° KOE/cm?, Tnioka-
aua BT (10 n/ra) — 1,5 10° KOE/cm?, @nyopecuwn BT (8 n/ra) —
5,0-10° KOE/cM?®. O6pobOKy HacapKeHb MPOBOAMIN TOYHHAIOYH 3
(eHodaszn «movaTok UBITIHHD) Yepe3 KokHi 7-12 AHiB, BpaXxoByI0-
YU MTOTOMIHI YMOBH Ta PE3yJIbTaTH MOHITOPUHTY PO3BHUTKY XBOPOO.
3aranbpHa KpaTHICTh 06p0601< 5. O0iKM TPOBOAMIN METOJIOM 1H-
CTPYMEHTAJILHOTO MOHITOpI/IHFy [4]

Jis  eKOHOMIYHOI  OIIHKA ~ €JIEMEHTIB  TEeXHOJIOTii
3aCTOCOBYBAJIM TakKi TOKAa3HUKU: BUPOOHWMYI BUTpaTH Ha | ra
HacapKeHb, co0iBapTicTh 1 T TUIOAIB, MPUOYTOK Ha | Ta Ta piBEHB
peHTabenbHOCTI, OKYNHICTh JOAAaTKOBHX BUTpaT. llepmi xaBa
TIOKA3HUKH PO3PAXOBYBAITH 33 METOIMIHAMH peKOMeHZ[aHiSIMI/I [4]
Ha OCHOBI TEXHOJOTIYHUX KapT [5] mo HOpMATHBAX 1 pO3IliHKaX,
AKI € YHHHAMH B CUIBCHKOTOCIOAAPCHKUX —MiANPUEMCTBAX
[IpaBobGepexnoro Jlicocremy Ykpainu.

Mera  mochaimkeHb.  BcraHOBIEHHS ~— €KOHOMIYHOT
e(heKTHBHOCTI 3aXUCTy CYHHII B JAOMIHYIOUHX XBOpOO IIpH
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BHKOPHCTaHHI ~ OioJIOTiYHMX TpemapatiB  Ammenominua BT,
I'mioknamun BT, ®nyopecumn BT B ymosax IlpaBoGepesxHoro
3axigaoro Jlicocremy Ykpainu.

Pesyabratu mocaimkenb. [Ipu BUKOpHCTaHHI JOCITITHUX
010 YHTILMAIB BIIMIYEHO CYTTEBE 3MEHIIEHHS YpaKeHHS TLIOJIB
CYHHIII Ciporo THWIIIO. Y BapiaHTax, ¢ 3aCTOCOBYBAJIM Ipernapar
Onyopectimn BT (8 n/ra), momkomxkeHHsi srin Oyjno Ha piBHI
0,7 %, B TOI e Yac B KOHTPOJIHHOMY BapiaHTI Il MOKa3HHK
nopiBHIoBaBcs 7,3 %. OOnpucKyBaHHS CyHULI OiodyHrinumamu
Awmmnenominua BT (6 n/ra) Ta [mioknanua BT (10 n/ra) Takox maio
MO3UTUBHY Ji10 Ha 3HWXKEHHS ypaxkeHHs 10 2,7 %.

3a mepioa MpOBEJCHHST BUIIPOOYBaHHS HOBHX IperapaTiB
B HAacaKCHHSIX CYHHII copTy ManbBiHa HaWBHIA TEXHIYHA
e(eKTHBHICT, B TPHUTHIYEHHS PO3BHTKY XBOpoO — Oinoi
TUISIMHUCTOCTI, OYpOT TIIMUCTOCTI, Cipoi THHJII CTIOCTepiraaach Mpu
BuKoprcTanHi 6iodyHrinuay @nyopectun bT 1 Oyna piai Ha 64,1;
60,0 ta 42,1 % BianosinHo (Tabdm. 1). biopyHrinuan AmmnerominuH
Ta [JOKIagH TaKOXK Majl CYTTEBO BUCOKY TEXHOJIOTIUHY edek-
TuBHICTh IoHaA 50 % npotu 615101 Ta OypOT IIITMUCTOCTI.

BuxopucrtanHs HOBHX OIO(YHTIIIUIIB B CHCTEMi 3aXHCTY
HAaca/PkeHb CYHHUIl BiJ JOMIHYIOYMX XBOpOO 3a0e3medusio
NPUPICT JIOJATKOBOTO BPOXKAIO AT IO BCIX BapiaHTax B MeKax
Bix 0,8 mo 1,7 1/ra. HaiiGinbim ehekTHBHUM OyJI0 BUKOPHCTAaHHS
npernapary ®nyopecuun BT, mo crnpusuio HiBUINEHHIO PIBHS
MPOAYKTUBHOCTI Haca/pkeHb Ha 24,6 % (Tabin. 2). Y BapiaHTax, 1e
BUKOPUCTOBYBAINUCH O10QyHTiIMAM AMIeJIOMIiIWH Ta [ mioknaaux
el mokasHuK jopisHoBaB 11,5 ta 17,4 % BianoBigHO.

OCKiUTbKH JIOCHiTM OyJM TMOJBOBI JpiOHO-AUISHKOBI, TO
JUIL PO3paxyHKy BUTpaT MaTepialbHUX 1 (DiHAHCOBUX pecypciB
Ta EKOHOMIYHOI OIlIHKA BHKOPHCTAaHHS pI3HUX Oi0JOTIYHUX
npenapaTiB y BUPOOHMYMX yMOBaX 3aCTOCOBAHO HOPMAaTHUBHHN
Meto. L{iHn Ha MaTepiaaTbHO-TeXHIYHI pECYpPCH 1 SAT1IHY POAYKITIIO
Ta piBeHb 3apOOITHOT TUIATH MPUHHSITO CTAaHOM Ha KiHeus 2024 p.

IIpm Bu3Ha4YeHHI MAOAATKOBUX BHUTpAT, IOB’S3aHUX 13
BUKOPHCTaHHSAM Oi0JIOTIYHUX TperapariB, BpaXxOBaHO iX BapTiCTh
(Amnenominma BT — 2,52 tuc. rpu/ra, [mioknagun BT — 4,75
ta Onyopectiua bT— 2,72 Trc. TpH/TA), 3aTpaTHl Ha MPOBEICHHS
o0npuCKyBaHb, 30MpaHHA 1 TPAHCHOPTYBAaHHS JOJATKOBOI'O
BPOXKAIO.
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1. Texniuna e(eKTHBHICTE Oi0NIpenapaTiB B MPUTHIYCHHI PO3BUT-
Ky XBOpOO cyHuli copty Manbsina, 2022-2024 p.

TexHiuHa e()EKTHBHICTH
) Hopma cepee 3a 3 poku, %
Bapiant BUTpAT, -
w/ra Bma. Bypa. Cipa rHAIb
IUISIMUCTICTh | TUIIMHUCTICTB
Awmmnenominua BT 6,0 54,7 58,7 36.6
Tmioknmaguua BT 10,0 58.8 60,6 132
Onyopecuun BT 8,0 64,1 60,0 91

Po3paxyHnku nokaszanu, mo 0e3 3aCTOCYBaHHs npenaparis
(KOHTpOJ]bHI/II/I BapiaHT) 3a BpoxkaitHOCTI 7,2 T/Ta co0iBapTicTh 1 T
TJI0/IIB CYHI/ILH cranoBmia 50,9 tuc. rpH, anGyTOK Halra-317,4
THUC. TPH, PiBeHb peHTa0enbHOCTI — 86,6 % (Tabm. 2).

2. ExonomiuHa e(peKTHBHICTH 3aCTOCYBaHHS OioTpernapariB
B HACa/DKEHHSIX CYHUII copTy ManbBina, (cepenne 2022-2024 pp.)

Kourpos Awmreno-
o (6e3 . I'miokna- | dmyopec-
OKa3HUKH MiluH
00mpHCKy- BT s BT uun BT
BaHb)

VYpoxaitnicts, T/ra 7,2 7,7 8,1 8,6
JlogatkoBa BpOXKanHICTh, T/Ta - 0,5 0,9 1,4
Bupyuxka Bijx peanizatii npoaykiiii,
THUC. TPH 684,0 731,5 769,5 817,0
BapricTh 101aTKOBOTO BpOXKar0,
THUC. TPH - 47,5 85,5 133,0
Bupo6unui Butparu Ha 1 ra,

THUC. TPH 366,6 387,7 402,8 416,8
JloaTKOBI BUTPATH BChOTO, THC. TPH 21,1 36,2 50,2
B T.4. HA 3aXUCT POCIHH (TIATHPa30Be ) 5.0 73 52

0ONpUCKYBaHHS HACa/PKCHb)

CobGiBapricts | T, THC. IpH 50,9 50,4 49,7 48,5
[MpubyTok Ha 1 ra, THC. TpH 317,4 343.8 366,7 400,2
JlonaTtkoBuii npuOYTOK, THC. TPH - 26,4 493 82,8
OKymHICT 10JJATKOBHUX BUTpAT, % - 225,1 236,2 264.,9
PiBens pentabenbHOCTI, % 86,6 88,7 91,1 96,0
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B pesynpTaTi €KOHOMIYHOI OIIHKH BCTaHOBJICHO, IO Y
BapiaHTax i3 BUKOPUCTAHHIM OiolpernapariB BHPOOHHUI BUTPATH
Ha | ra mopiBHSAHO 3 KOHTPOJIEM 3pocin Ha 5,6-13,7 %, B Tomy dwc-
J1i Ha 3aXUCT pocymH — 1,4-2,0, ane, 3aBISKH M IBUIIICHHIO BpOKai-
HOCTI Ha 6,9-19.4 %, npubyTok OyB BuIKM Ha 8,3-26,1 %.

Sk y3arajpHIOWOYUN  pe3yJbTaTUBHUN  IOKa3HUK
€KOHOMIYHOI e(DEeKTUBHOCTI 3aXHCHHUX 3aX0JiB OyJIO pO3paxOBaHO
OKYIIHICTh JOJATKOBHX BUTPAaT — CIIBBIAHOIIEHHS BapTOCTI
JTOJTATKOBO OJIEpKaHOi MPOIYKITii Ta BUTpAT Ha Hel. JlaHuii moka3HuK
y 3araJbHOMY BHIJISIII XapaKTepU3ye€ EKOHOMIYHY MAOIUTbHICTh
30UTBIIICHHST BUPOOHUYNX BUTpPAT 1 BU3HAYA€ iX e(DEKTUBHICTH. Y
BapiaHTaX 3 BAKOPHUCTAHHSM O10JIOTIYHHX ITpeTapaTiB BiH CTAHOBUB
225,1-264.,9 %.

HaliepexTuBHIIIMM BapiaHTOM Yy CXeMi 3aXHUCTy Bif
XBOpoO pociuH copty ManbBina Oyma oOpodka diayopecrimHOM
BT, ne okynHicTs nonaTkoBUX BUTpAT cknana 264,9 %. [TpubyTok
3 TeKTapa y BHIe3a3Ha4eHOMY BapiaHTi 3pic 10 400,2 Tuc. rpH npu
piBHi perTabensHoOCTI 96,0 %.

BucnoBku. Haenmeni pesymbraTe  CBig4aTh, IO
BUKOPHCTaHHS OiompernapariB Mpy 3aXUCTI CYHHII BiJ XBOpPOO
CIIpUs€ TiIBUIICHHIO €(QEeKTHBHOCTI BUPOIIYBaHHS KYJIbTYpH.
[Tpu ipoMy 3a poxu gociimkers (2022-2024) HaitBuI TpruOyTOK
1 piBeHb peHTaOEIBHOCTI JOCATHYTI y BapiaHTax 3 O10JOTiYHUM
nperapatoM @iyopeciyH, MO J03BOJIIE PEKOMEHIYBATH WHOTO
K EJIEMEHT 3aXWCTy Haca/DKeHb OCIIKYBaHOI KYJIbTYPH BiX
OCHOBHHUX XBOpoO B ymoBax Jlicocterny Ykpainu.
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ECONOMIC EFFICIENCY OF THE USE OF
BIOPRODUCTS AGAINST THE MAIN DISEASES IN
PLANTINGS OF STRAWBERRY (FRAGARIA ANANASSA L.)
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Development of an integrated strawberry protection system using
biofungicides obtained from mycelium and spores of the genus
Ampelomyces and Gliocladium, as well as preparations synthesized
from bacteria of the genus Pseudomonas, is one of the main factors
in growing organic products and increasing the economic efficiency
of berry production in industrial plantations. With five-fold use of
biological preparations, a significant reduction in the damage of
strawberry fruits by gray rot was noted. In the variants where the drug
Fluorescyn BT (8 lI/ha) was used, the damage to the berries was at the
level of 0.7%, while in the control variant this indicator was 7.3%.
Spraying strawberries with biofungicides Ampelomycyn BT (6 l/ha)
and Gliocladyn BT (10 l/ha) also had a positive effect on reducing
the damage to the berries by gray rot to 2.7%. During the period of
testing new drugs in strawberry plantations of the Malvina variety, the
highest technical efficiency in suppressing the development of diseases
- white spot, brown spot, gray rot was observed when using the
biofungicide Fluorescyn BT and was equal to 64.1; 60.0 and 42.1%,
respectively. The biofungicides Ampelomycyn and Gliocladyn also had
a significantly high technological efficiency of over 50% against white
and brown spot. When determining economic efficiency, calculations
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showed that without the use of drugs (control option) with a yield of 7.2
t/ha, the cost price of 1 t of strawberry fruits was 50.9 thousand UAH,
profit per 1 hectare - 317.4 thousand UAH, the level of profitability -
86.6%. In the variants using biological products, production costs per
1 ha increased by 5.6-13.7% compared to the control, including plant
protection - 1.4-2.0%, but, due to an increase in yield by 6.9-19.4%,
profit was higher by 8.3-26.1%.

As a generalizing effective indicator of the economic efficiency of
protective measures, the payback of additional costs was calculated -
the ratio of the cost of additionally obtained products to the costs for
them. This indicator generally characterizes the economic feasibility
of increasing production costs and determines their effectiveness. In
the variants using biological products, it was 225.1-264.9%.

The most effective option in the scheme of protection against plant
diseases of the Malvina variety was treatment with Fluorescyn BT,
where the payback of additional costs was 264.9%. Profit per hectare
in the above-mentioned variant increased to 400.2 thousand UAH at a
profitability level of 96.0%.

The results presented show that the use of biological products in the
protection of strawberries from diseases contributes to increasing
the efficiency of crop cultivation. At the same time, over the years of
research (2022-2024), the highest profit and profitability level were
achieved in variants with the biological product Fluorescin, which
allows us to recommend it as an element of protecting the plantings
of the studied crop from major diseases in the conditions of the Liso-
steppe of Ukraine.

Key words: strawberry, biological products, Ramuiaria tulasnei Sacc,
Marssonina potentiallae Desm, Botritis cinerea Fr., technical efficiency.

Opnepxano pezakoseriero 12.08.2025
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