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In order to study the conditions for better layers in the nursery of vegetative reproduction of
hazelnuts, several mulching substrates were used - sawdust, peat and their mixture in a ratio of 1
:1 and application of nitrogen mineral fertilizers (ammonium nitrate). The soil of the experimental
site (dark gray, podzolized, medium loam on loess-like carbonate loam) was used as a control. The
climate of the region is moderately continental, characterized by a relatively sufficient amount of
heat, but unstable and uneven moisture.

The nursery of hazelnut was laid in the spring of 2012. The operation of the nursery began in 2013.
Studies of the influence of substrates and the use of nitrogenous mineral fertilizers were carried
out in 2020-2022 (8-10 years of operation of the nursery). An analysis of their influence on the
reproductive capacity and quality of the obtained layers of the varieties Sviatkovy and Dolynsky
was carried out. The average data obtained over three years of research indicate that the highest
yield of standard layers was obtained with vertical cultivation of the Sviatkovy variety using peat
and nitrogen mineral fertilizers as a substrate (151.2 thousand pcs./ha), and when using only peat
- 139.3 thousand pcs./ha, i.e. the difference between the options was 4 %. The Dolynsky variety
had significantly lower rooting rates and there is no clear dependence of the increase in the layers
yield on the application of nitrogen mineral fertilizers. A similar trend with lower rates was also
recorded with the horizontal method of propagation of both varieties. According to the results of
the analysis of variance of the three-factor experiment, the influence of the method of creating the
mother liquor (factor A) on the yield of standard hazelnut layers was 7.4 %, the variety (factor
B) - 0.1 %, and the substrate (factor C) was the strongest - 43.6 %. The interaction (AB) - 2.4 %;
(AC) - 5.2 %; (BC) - 2.0 %, and (ABC) - 0.8 %. That is, the main factor in increasing the yield of
both the total amount and standard layers is the substrate.

Key words: hazelnut, nursery, standard layer, substrate, peat, sawdust, nitrogen mineral
fertilizers.
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Hagedeno pezynomanmu 00CaiodHceHs wjo0o po36uUmKy 0CHOBHUX X80pob cynuyi cadosoi (bina ma
b6ypa nasamucmocmi, cipa eHub) NPOMAOM 8ecemayitino2o nepiody 8 ymosax Ilpasobepesxcroeo
3axionozo Jlicocmeny Vipainu. Busueno egpexmusHicmo bionociunux npenapamie Amneiomiyun
BT, Iioknadin BT, @nyopecyun BT ma Cepenada ACO KC 6 npuenivenui nowupenHs i po3eumxy
@imonamocenie (Ramularia tulasnei Sacc., Marssonina potentillae f. fragariae (Lib.) Ohl,
Botrytis cinerea Pers.) npu eupow)yéanui cyHuyi cadogoi nizHb020 cmpoxy 0OCMUSAHHS COPNLY
Manveina. Bemanoeneno, wo 3asnaueni npenapamu € ehexmuHUMU 6 NPUSHIYEHHI 20108HUX
X60pob (Oypoi ma 6inoi niamucmocni, cipoi’ eHui) 8 HACAOHCEHHAX CYHUYI cadosoi Incmumymy
cadienuymea HAAH.

Kuio4oBi cjioBa: cyHuns canosa, 0ia IISIMUCTICTb, Oypa IUISIMUCTICTB, Cipa THHIIb, Oi0NOTiuHI
npenaparu, XBOpooH, TexHi4Ha e(hEKTHBHICTb.

AKTyaJbHICTh BHBYEHHSI MpoOgemMu. PO3BUTOK STITHHITBA B TEBHIH Mipi
YCKJIQIHIOETBCSL KOMIUIEKCOM XBOPOO, 10 MAalOTh 3HAYHUM HEraTMBHUH BIUIMB HA
IIPOAYKTUBHICTH POCIINH. JoMiHyI0unMHU XBopoOamu cyHuLIi B ymMoBax [IpaBobepesxHOro
3axignaoro Jlicocremy Ykpaiuu € 6ina mustMucticts cynuni (Ramularia tulasnei Sacc.)
— nmommpenHs 28,5 %, Oypa msamucticts (Marssonina potentillae f. fragariae (Lib.)
Ohl,) — 25,4 Ta cipa rauib (Botritis cinerea Pers.) — 33,7 % [1]. 3a3HaucHi XBopoOH
3HIDKYIOTh BPOXKAIHICTH Ta sKicTh srin cyHmii Ha 40-50 % [2]. [Jlns 3amoOiraHHs
0e3MiICTaBHOTO MPOBEICHHA 3aXUCHHUX 3aXOiB, OCOOIMBO XIMIYHMMH NpenapaTamu,
BA)KJIMBE 3HAYCHHS Ma€ po3po0OKa i BIPOBA/DKEHHS CUCTEM 3aXUCTY AT1THUX KYJIBTYp Ha
OCHOBI MOHITOPHHTY ()ITOCaHITApPHOTO CTaHy Haca/KeHb CyHUI. [TinBHUIIEHMI TOTTUT
B YKpaiHi Ha MPOAYKLIIO IS AIETUYHOTO Ta JUTAYOrO XapyyBaHHA, B 3HA4YHIN Mipi,
CIIPHSIE BIIPOBAPKEHHIO €KOJIOT1YHO-0€3MeYHUX OPTraHiYHUX TEXHOJIOT1H BUPOIILyBaHHS
STITHAX KYNBTYp, B TOMY 9HCHi i cyHHII. ONHI€I0 3 TOJOBHUX YMOB 30iIbIICHHS
BUPOOHHUITBA EKOJOTIYHO YHCTOI MPOMYKLii STIAHUITBA € 3aCTOCYBaHHS CHCTEM
IHTErPOBAHOI'0 3aXUCTY POCIHH BiJl XBOPOO 3 ypaxyBaHHSIM €KOJIOTTYHUX | eKOHOMIYHUX
BHMOT, IIO CIIPHsI€ BUKOPUCTAHHS 010(yHTIIHIIB, SKi PUTHIYYIOTH PO3BUTOK XBOPOO
B IIPOMUCIIOBHX HACAHKECHHAX, 30UIBIIYIOYHM MPOAYKTHBHICTH Ta SKICTb Bpoxkaro [3].
Came ToMy 1 BUHHKIIA 1TOTpeda y BU3HAYCHH] TeXHIYHOI e()eKTHBHOCTI ISSIKHUX 3 HUX.

YmoBH, 00’°exkTH i MeToquka. Jlocmimkenas nposomunu B [C HAAH npotsrom
2022-2023 pp. y Haca[KeHHSIX CyHHLI cagoBoi copry ManbBina 2020 poky caaiHHS
(cxema 90x30+30 cm).

[pyHT HOCTIZHOTO OIS — TEMHO-CIPHH OIIiI30JIEHHI CepemTHbOCYTITHHKOBHI.
AxryanpHa KucaoTHICTs pH Bogne y mapi 0-60 xonuBaeTbes B Mexax 4,6-7,7. Bumict
rymycy — 1,8-2,5 %.

JInst BUBYCHHS TOLIMPEHHS Ta PO3BUTKY OCHOBHHX XBOPOO CYHHIli, HACAPKEHHS
OOMpHCKYBaK JIOCIIAHMUMH Tpernaparamu 3 (¢enodasy Mo4aTok LBITIHHSA Ta Yepes
KOXHI 7-12 1HIB, BpaXOBYIOYM YMOBH IIOTOJIM Ta PE3YyJILTATH MOHITOPHHTY PO3BHUTKY
XxBOp00. OOIIIKH ypaskeHHsI Ta PO3BUTKY IUIIMACTOCTEH 1 CpOi THHUJII TIPOBOJIMIIH 3T1THO
3arajJbHO MPUUHATHX METOAMK [4] y mepiof Bi3yaJbHOTO MPOSBY XBOPOO — 3 Apyroi
JIeKaay TPaBHS [0 JPYyry jAekany junHs. [Ipy BH3Ha4YeHHI TeXHIYHOI e()eKTUBHOCTI
010 yHTIIUIIB, SKi 32CTOCOBYBAIUCH JUIS TPUTHIYEHHS XBOPOO B HACAKEHHSIX CYHHIII,
BHUKOpPHCTOBYBajM npenaparu: Ammenominud BT (6 ni/ra), mictuts mineniii i criopu
rpuba i3 pory Ampelomyces 3 Tutpom He Hikue 4,0x10° KVO/cm® [5], Tnioknanin
BT(10 n/ra), mictuts Mineniit i copu rpuba i3 poxy Gliocladium 3 TuTpoMm He HIXKIE
1,5x10° KYO/cem?® [6], @nyopecunn BT (8 n/ra), mictuts pusocdepHi 6akrepii pomy
Pseudomonas 3 tutpom He Hipkue 5,0x10° KYO/cm® [7], a Takox pi3Hi 6ionorigHo
aKTHBHI PEUOBMHH. 3a €TAJOH CIIyTyBaB BapiaHT i3 3aCTOCYBaHHSM Oiompemapary
Cepenana ACO KC (8 n/ra), mo mictute Oakrepii pony Bacillus subtilis mram QST
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713 [8]. Y KOHTpOIBHOMY BapiaHTI AOCTITHI Kymli O0OpOOISIIHCS BOIOIPOBIIHOO
BOZIOI0, O€3 3aCTOCYBaHHsI PENapaTi i3 GyHTiUIHAMU BIACTHBOCTIMH.

Pe3yabraTn nociimxens. CriocTepeskeHHs 3a TIOMHPEHHSIM Ta PO3BUTKOM XBOPOO
MOKAa3ajy, IO TEpIli O3HAKW ypaKeHHS CYHHI OUIO0 Ta Oypor IUISIMUCTOCTSMH
HPOSIBJISAIOTBCS HA OYAaTKy TPEThOI JIEKaJW TpPaBHS. 3BaXKAIOYM Ha 3HAYHY IMOCYXY
Y BECHSHO-JITHIH Tepiof M Yac akTUBHOI BereTramii pOCIWH, PO3BUTOK TOJOBHUX
XBOpoO OyB MOMIpHHM, Ta JOCSITaB MaKCHMAJIBHOTO PiBHS B TPETIH AEKal JHITHS:
Oypoi msimuctocti — 3,9 % (3a ypaxenns nucts 13,5 %), 6inoi miasmucrocti — 2,5
(ypaxxenns — 13,1 %), po3BuTOK cipoi THIIII Ha siroax csras 7,3 %.

Bukopucranss 6i0QyHTIIHIIB MaI0 3HAYHUH TO3UTUBHAN e(EeKT Ha MPUTHIYCHHS
po3BUTKY Oypoi msiMucTocTi. PO3BUTOK XBOpOOM Ha JIMCTKAX CYHMII 3MEHIIMBCS B
2-3 pa3u MOpPIBHSHO 3 KOHTPOJILHIM BapiaHTOM IIPH TEXHIUHIH eekTuBHOCTI 56,3-83,1
% (tabmn. 1). Haii6inpm edexTHBHIME B 3aXHCTI Haca/KeHb CyHHUII Oyian IpemapaTu
Cepenaga ACO KC, I'miokmazin BT — texuiuna edektuBHicTh 1x Oyna Ha piBHi 81,0 i
83,1 % BignOBIgHO.

CyTTeBe TPUTHIYEHHS PO3BHUTKY OLTOI IUISIMHUCTOCTI B HACaPKEHHAX CYHHII
CIOCTEpirainoch MpH BHKOpPUCTAHHI B jgociimi OGiodynrimuaie [mioknaxin BT,
Onyopectime BT, Cepenaga ACO KC. PiBeHb po3BHTKY XBOpPOOM B 3a3HAYEHUX
BapiaHTax OyB y 2,5 pasW HWKYHH HDK B KOHTPOJBHOMY BapiaHTi. TexHiuHa
e¢exruBHicTh GionpenapariB [mioknaain BT, ®nyopecuun BT, Cepenaga ACO KC
OyJs1a Baromoro 3 nmokaszHukamu 60,9, 58,2, 63,3 % BinnosigHo (Tadm. 2).

1. Texuiyna eeKTHBHICTH OioIpenaparis B IPUTHIYSHHI PO3BUTKY Oypoi IIIMUCTOCTI
cynuui (IC HAAH, copr ManbBina, cepenne 3a 2022-2023 p.)

Bapiasr Hopwma Burpary, Vpaxcenss, % Po3Burox TeXHil'IHa
/ra i xBopoOH, % |edheKTuBHICTE, Yo

KonTpons - 13,5 39

Awmmnenomitnua BT 6,0 6,1 1,2 71,1
Tniokmania BT 10,0 8.4 1,6 83,1
Onyopeciud BT 8,0 8.4 2,1 56,3
Cepenama ACO KC 8.0 7.1 1.9 81.0
(eTajioH)

HIP, - - 0,5 -

2. EdexruBHicTs OiompenapariB B NPUTHIYEHHI PO3BUTKY 017101 TUIIMHUCTOCTI CyHHUI
(IC HAAH, copt ManbBina, cepeane 3a 2022-2023 p.)

Bapiasr Hopwma Burparu, Vpamersa, % Po3BuTok TeXHi"IHa
Jji/ra ’ xBopoou, % |edekruBHICTE, Y%

KonTpons - 13,1 2,5

Awmmnenominua BT 6,0 11,1 1,4 429
Tniokmamin BT 10,0 11,4 1,0 60,9
Onyopectiun BT 8,0 8,1 1,0 58,2
Cepenana ACO KC 8.0 9.1 0.9 633
(eTaJioH)

HIP, - - 0,4 -

PiBeHp ypaKeHHs STiJ CYHHIII CipOI0 THHJUTIO NPH BHBYEHHI OiomperapariB B
Haca/UKEeHHSIX OyB HE3HAUHMH 1 B JOCTIJHNX BapiaHTax cTraHoBUB Bix 0,7 10 2,7 %, B TOM
JKE Yac B KOHTPOJTI I[e MoKa3HUK csiraB 7,3. Hali0inbln BUCOKa TeXHIUuHA €(PEKTUBHICTh
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BigMiueHa nmpu BukopuctanHi npenaparis Cepenaga ACO KC (81,8 %) Ta dmyopeciin
BT (90,9 %) (Tabmn. 3).

3. EdexTtuBHicTh OiompemapaTiB B TpPUTHIYEHHI PO3BUTKY Cipoi THWII CYHHII
(IC HAAH, copr ManbBina, cepente 3a 2022-2023 p.)

Bapiant Hopwma Butparw, ji/ra| YpakeHo miouis, % o (beg:;::;{?:fb o

KonTpons - 7,3

Awmrnenomita BT 6,0 2,7 63,6
T'mioknagin BT 10,0 2,7 64,6
Onyopeciiun BT 8,0 0,7 90,9
Cepenana ACO

KC (eranon) 8,0 L3 81.8

HIP, - 0,6 -

BucnoBku. JlomiHylOuMMH Ha#OUIBII TOIIMPEHUMH XBOpOOaMH Yy  30HI
npaBoOepeskHoi  wactuHU 3axigHoro Jlicoctemy VYkpailHM B HAaca/UKCHHSX CYHHI
€a10BOi € Oina i Oypa IUIIMUCTOCTI JIUCTS Ta Cipa THUIb STi[.

[lepuri o3HaKW ypakeHHS POCIMH CyHHII Oinor0 Ta  Oyporo IUIAMHCTICTIO
3’SBISIIOTBCS. B IEpiof MK IOYaTKOM Ta TOBHMUM LBITIHHSAM, cipa THWIIb — Yy
(benodaszy 3aKkiHUSHHS LBITIHHS 1 HOYATKy PO3BUTKY IUIONIB. Buiuii piBeHb ypakeHHs
Oypor0 TUIIMHCTICTIO CYHHUIIl BIJIMIYEHO B TEPiOJ MacoBOro 300py BpoXKaro, OLIO
IUIIMHCTICTIO Ta CipOI0 THIILTIO Y (pa3y 3aKiHIEHHS IIIOJJOHOIICHHS.

BCTaHOBJICHO IO TMOLIMPEHHS Ta PO3BUTOK Oypoi IUIIMHUCTOCTI MHOPIBHSHO
Kparie KoHTpomooTh Oionpenapatu [mioknanin BT ta Cepenana ACO KC, texniuna
e(eKTUBHICTb SAKMX KosMBasacs B Mexkax 81-83 %. Bionoriunuii npenapar Cepenazna
ACO KC rakox edexTuBHMH npoTn Oin0i misMucTocTi — epekTuBHICTE 63 %.
Binbmr epexrtuBHUi nporu cipoi rami — Oiodynrinuy dmyopecumn BT, texniuna
e(EeKTUBHICTB SIKOTO CTAaHOBHUTH 91 %.
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TECHNICAL EFFICIENCY OF THE USE OF BIOLOGICAL
PRODUCTS AGAINST THE MAIN STRAWBERRY (FRAGARIA
ANANASSA L.) DISEASES

A.A. TONKONOZHENKO, I.V. SHEVCHUK, S.I. GRADCHENKO, PhDs
O.F. DENYSIUK, Leading Engineer

Institute of Horticulture, NAAS of Ukraine, 03027, Kyiv-27, 23, Sadova st.

e-mail: sad-institut@ukr.net

The dominant and most common diseases in the right-bank part of the western Forest-Steppe of
Ukraine in strawberry plantations are white and brown leaf spot and damage to berries by gray rot.

Observations of the spread and development of diseases showed that the first signs of white and
brown leaf spot of strawberries appear at the beginning of the third decade of May.

Given the significant drought in the spring-summer period during the active vegetation of plants,

the development of the main diseases was moderate, reaching a maximum level in the third decade
of July: brown spot - 3.9 % (with leaf damage of 13.5 %), white spot - 2.5 (damage - 13.1 %), the
development of gray rot on berries reached 7.3 %.

The use of biofungicides had a significant positive effect on suppressing the development of brown
spot. The development of the disease on strawberry leaves decreased by 2-3 times compared to the
control variant with a technical efficiency of 56-83 %. More effective for protecting strawberry
plantations were the drugs Serenade ASO KS, Gliokladin BT - their technical efficiency was at
the level of 81 and 83 %, respectively. Significant inhibition of the development of white spot in

strawberry plantations was observed when using the biofungicides Gliokladin BT, Fluorescin BT,

Serenade ASO KS in the experiment. The development of the disease in the specified variants was
2.5 times lower than in the control variant. The technical efficiency of the biological preparations
Gliokladin BT, Fluorescin BT, Serenade ASO KS was 61, 58 and 63 %, respectively.

The damage to berries by gray rot in the study of biological preparations in strawberry plantations
was insignificant and ranged in the experimental variants from 0.7 to 2.7 %, while in the control
this indicator reached 7.3 %. Comparatively higher technical efficiency was noted when using the
preparations Serenade ASO KS (82 %) and Fluorescin BT (91 %).

Key words: garden strawberry, white spot, brown spot, gray rot, biological preparations, diseases,
technical efficiency.
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