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AJTATTAIIA POCJIAH-PETEHEPAHTIB CYHHUIII CAJTOBOI
10 YMOB EX VITRO 3A 3ACTOCYBAHHS BIOIIPEIIAPATIB

JlocniKeHO MOKITHBICTD MiIBHINCHHS aJanTHBHOI 34aTHOCTI pociauH cyHuii canosoi (Fragaria ananassa Duch.) mo
YMOB ex Vitro 3a 3acrocyBanHs OionpenapatiB @itommna, @iroXemm, Tpuxoaepmin ta [Inanpus.

BcraHoBieHo, 10 3acTOCyBaHHs OiompenapaTiB 3a ajanrainii pOCIHH CYHHI CaJ0BOI 10 yMOB €X Vitro crpwusiio
MIIBUIICHHIO KIIBKOCTI aJlaTOBaHUX POCIMH B cepeiaHboMy Ha 17-28 %, akTuBi3alil pO3BMHEHHS HOBHX IaroHiB Ta
JIMCTKIB, MPUCKOPEHHIO MpoLeciB (OPMYyBaHHS KOPEHEBOI CHCTEMHM, IIiJIBHIICHHIO CTifKOCTi POCIMH /IO TPYHTOBHX
¢itonmarorenie poxy Rhizoctonia spp. Bukopucranus G6iojoriuHux mpenapariB Ha OCHOBI MiKpoOOprasismis, ski
HPOSBIAIOTE (ITO3aXUCHI Ta PICTCTHMYIIIOI0Yi BIACTHBOCTI, € IEPCIIEKTUBHUM HANpPSMOM 3aXUCTy POCIMH 32 aJanTaril
€X Vitro y KpUTHYHHU 1epiof iX pO3BUTKY.

Kirouogi ciioBa: cyHHIIs cajj0Ba, MIKpOKIOHATIBHE PO3MHOMEHHSI, aanTallis 10 YMOB €X Vitro, OionpenapaT.

IloctanoBka mpoGaemu. BupomniyBaHHS STITHUX KYJIBTYp, B TOMY YHCII CYHHINl CagoBOi
(Fragaria ananassa Duch.), 3 MeToro ofepskaHHs CBIXKO1, 3aMOPOXKEHOI Ta CyOJIiMOBaHOI OpraHiqyHOT
NpoAyKIii Ha chOrojHi € akrtyanbHuM [1, 2, 3]. OcraHHIMH pokamH B YKpaiHi Al OTPUMAaHHS
037I0pOBJICHOTO BHCOKONPOJIYKTUBHOTO CaIMBHOTO Marepialy CYHHWIl B NMPOMHCIOBUX Macmradbax
BUKOPHCTOBYIOTh TEXHOJIOTIO KJIOHAJIBHOTO MIKPOPO3MHOKEHHSI POCIHH B KyJIbTYpi in vitro [4, 5, 6,
7]. BigoMuMu miAIIPUEMCTBAMH, IO OTPHUMYIOTh Ta PEaji3yloTh 03/I0POBJICHI B yMOBax IN VItro srigHi
kynbetypu, € MIIIT «Anekc» (KuiBcbka oGmacts), ykpaincbko-royutanacbke CII CTOB «llomimms-
[Inant» (Bimanmeka o6macte), TOB «ArpomiampueMcTBo «SrimHe» (XepcoHChKa 00IacTh),
«Ilapuuancekuii po3mnigauk Agro-sad» (JIHinpoBcbka 00J1acTh).

Ha nporecu amanTaiii poCIMH-PEreHEepaHTiB 10 HECTEPHJIBHHX YMOB €X VitrO BIUIMBae HH3Ka
30BHIIIHIX Ta BHYTPIIIHIX (akTopiB, Iel Mpolec € 3aKIOYHUM, KPUTHYHUM Ta HAMCKIAIHIIINM
eTaroM KJIOHAJIBHOTO MiKpopo3MHOKeHHs [1, 2, 3].

AHaJji3 ocraHHiX gocaizxkens i mydaikaniii. OqHuM i3 Takux QakTopiB € ypaKeHHS XBOpoOamHu,
y TOMY 4uCIIi TprOHOI eTioJorii: OPOITHUCTO POCOK, aHTPAKHO30M, 011010, CipOI0 Ta KOPEHEBUMU
THUIISIMH, SIKi 3yMOBJIOIOTH (hiTonarorenn poais Fusarium, Rhizoctonia, Alternaria, Verticillium. Lie
MIPU3BOIUTE JI0 YPaXXEHHs POCIHH-PETCHEPaHTIB B MPoIIeci iX amamnTartii i 3aBiae iCTOTHOI IIIKOH 3a
BUPOILIYBaHHs caauBHOro Marepiany [9, 10, 12]. OcranHiM yacom 3'SIBUJIMCS TperapaTH Ha OCHOBI
MIKPOOPTaHi3MiB, SKi MPOSIBISIIOTh (DITO3aXWUCHI Ta PICTCTUMYIIIOIOYI BIACTUBOCTI, IiIBHITYIOTH
CTIHKICTh POCIMH JI0 HECHPHUITIMBUX YMOB cepenoBumia [10-12]. Psgom BYeHHX BHBYCHO
eexkTHBHICTH 3acTOCyBaHHs mTaMiB OakTepiit poais Bacillus ra Pseudomonas sik picTCTHMYTFOROYHX
pu300aKTepii IS 3aXMCTy CyHMIN Bifl MiKO3iB. IX 3aCTOCYBaHHsS CHPHUAJNO 3POCTAHHIO KilTbKOCTI
nmoctymHuX (hopMm docdopy, Kpamomy pocTy Ta PO3BUTKY POCIHH, IIABHUINCHHIO YPOXKAIO TUIOMIB
cyuumi [13,14]. EkcnepuMeHTadbHO MIATBEPHKEHO IO3MTHBHUI BIUIMB OlompenapariB  Ha
MPYKHUBJICHHST POCIIWH STITHUX KYJIBTYP B HECTEPIIBHAX YMOBAX 3a KIIOHAILHOTO PO3MHOXKEHHS, 110
JSTJI0O B OCHOBY OPHTIHAIBHOTO crocoOy ajaanramii nmpoOipkoBux pociuH [5-8]. OgHak nuTaHHS
aanTaiii 03JI0pPOBJICHUX POCIHH SITiIHUX KYJIbTYp B YKpaiHi, SIK JO HECTEPHJIHHHUX YMOB, TaK i IO
YMOB BiZIKpUTOTO TPYHTY, BUBYEHI HEIOCTATHBO 1 € aKTYyaTbHUIMH Ha CHOTOJTHI.

Metoro pocrnigxenp Oyjao BUBUEHHS BIUIMBY Oiompemnaparie @itouna, ®iroXenn, Tpuxoaepmin
Ta [lmaHpu3 Ha mporecu YKOpiHEHHS 1 MPIDKUBIICHHS POCIHH-PEreHEePaHTiB CyHHMIII CaloBOi Ha eTari
ix amanTarii 0 HECTEPUILHUX YMOB.
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Marepian i meronuka mociaimkeHHs. JloCHiUKeHHsS MPOBOIWIM B Jlaboparopii 0ioTexHOJOTIT
pocimH Kadeapu ekobioTexHosorii Ta OiopizHomaHiTTs HYBIll Vkpainu. Sk ekcnepuMeHTalbHI
POCIIMHH BUKOPHUCTOBYBAIH KJIOHH COPTY CyHHII canoBoi Anina (C-4, C-5, C-6), BupoiiieHi B yMoBax
in vitro ua cepenosuini MS, momosaenomy 1,0 mr/m BAIL, 1,0 mr/n IMK, 0,1 mr/m ribepenoBoro
kucioToro. Ha erami ykopiHeHHsSI pociuH N Vitro BumpoOGoByBanu Giompenaparu: etanoH, Pitomun
(ua ocuoBi Gakrepiii Bacillus subtilis, Tutp 1x10° KYO/em®, «BTY-uentpy, Yrpaina), ®iroXemn (Ha
ocHoBi Gakrepiii poxy Bacillus, turp 4x10° KYO/eM®, «BTY-tentp», Ykpaina), Ilnanpus (Ha ocHOBi
Gaxtepiit Pseudomonas fluorescence, tutp 5x10° KYO/em®, TOB «llentp BioTexmika», Ykpaina),
TpuxozepMmin (Ha ocHoBi rpu6is Trichoderma lignorium, turp 2x10° KYO/em®). Kynsrypu rpuba
poxy Trihoderma 6ynu Hamani 1abopaTopiero MiKpoOiOIOTIYHOIO METOLY 3aXMCTy POCIHH IHCTUTYTY
3axucty pocniud HAAH VYkpainu, sixi Oynu HampaboBaHi 3a CTaHAAPTHOIO TIIMOMHHOIO TEXHOJIOTIE0.
Pocnuam-perenepanTy 31 copMOBaHOIO KOPEHEBOIO CHCTEMOI0, TII0 MaJia 1Mo 4-6 KOpEHiB JOBXKHHOIO
20-25 MM, i crebmaMu 3 PO3BHHYTHMH JIMCTKOBUMH IIACTHHKAMH, aJalTyBald J0 YMOB €X Vitro
[15,16]. KopeneBy cucremy 0OEpe)KHO BIAMHUBAJIM BiJ| 3aJIMINKIB arapy AWCTWIBOBAHOK BOJOIO i
npomuBam 1 % po3umHOM TepMaHTaHaty Kajito. KopeHi 3aHyproBaim y po3unHU OiompenapariB Ha
JeKiJIbKa TOAWH. SIK KOHTPOJIb BUKOPHCTOBYBAIM POCIMHU, KOPEHI SIKUX 3aMOUyBaid y BoAi. PociHu
BUCA/DKYBAJIM B CTEPHIIbHUI cyOcTpar (cyMmiln IpyHTY, Topdy Ta mepiniTy y chiBBigHomeHHi 1:1:1),
HAKPUBAIH CKIITHAMH IIUIIHAPAMH 1 KyJIbTHBYBAJIH B YMOBAaX CBITJIIOBOI KIMHAaTH B PETryJIbOBAHUX
yMmoBax 3a (oromepiogy 16 rom, temmeparypu 25+2 °C, ocBiTieHocti 2,5 THC. JK. Busnauanu
KITBKICTh 1 TOBXKUHY cTeOel Ta KopeHiB. [loBTopHICTh nocminy — 5-6-kpaTHa.

JocmimkeHHs: eeKTUBHOCTI 3aCTOCYBaHHs OiompenapaTiB Mija yac amanrarii CyHMIi in Vivo 3a
YMOB IITYYHOTO 3apaKeHHsI IPYHTOBOI cyMilli MikpoMirieramu poay Rhizoctonia nposoaviu 3a npuid-
HatumMu 'y itonarosorii merogukamu [17]. Crartuctudny oOpoOKy AaHHMX MPOBOAWIM B IAKeTi
ananizy Microsoft Excel.

OcHOBHI pe3yabTaTH J0CTIIKeHHs. AHaN3 MOPPOMETPHYHMX TIOKa3HUKIB TMOKa3aB, IO
3acTOCyBaHHS OioTpenapartiB crpusuio (OPMYBaHHIO HOBHUX IMAroHIB Ta JIMCTKIB, MPUCKOPIOBAIO MPOIECH
PO3BUHEHHSI KOpeHeBoi cuctemu (puc. 1). BiompenapaTu icTOTHO MiJBHIIYBalIX BHXIiJ >KUTTE3ATHHAX
POCIHH.

Puc.1. PicT Ta po3BHTOK POCJIMH CYHHIIi CaI0BOi iN ViVO 3a yMOB 3acTocyBaHHs Oionpenaparis
(A: niBopyu — TpuxomepMiH; IpaBopyd — KOHTPOJIb, b: 1iBOpyd — KOHTpOIB; paBopyd — Ditorun).

[TopiBHSHO 3 KOHTPOJIEM Ta €TaTOHOM HANKpAIIUM BUSBUBCS BapiaHT i3 3aCTOCYBAHHSAM CYCIIE€H3I1,
mo Mictuia KoHimii Ta wmineniii Trichoderma lignorium (npwkuBICHHS POCIHH-pEreHEPaHTIB
CTaHOBWJIO B cepenHbomy 92,4-97,3 %) (tabm. 1).

[Ipu wpomMy cmocrepiraBcsi 3HAYHMH PICTCTUMYNMIOIOYMH €QEeKT: BHCOTa IaroHiB PpOCIHH
30inpiryBanacs Ha 40-55 %, a 3aranpHa momknHa KopeHiB Ha 40-48 %. 3acTocyBaHHs Oiompemnaparis
®irouna, ®iroXenn Ta [TnaHpus Takoxk cHpHsUIO 30UIBIICHHIO NMPWKUBJICHHS POCIMH Ha eTari ix
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amanrrarii: BimmosimHo Ha 18-26, 13-16 Ta 17-21 %. Yci 3HadeHHs KoedillieHTiB OyIH TOCTOBIpHIMH
Ha piBHi 3HauymiocTi p > 0,05 %.

Ta6muus 1 — Biiine 6ionpenapatiB Ha Mop(oMeTPUYHI MOKA3HUKH POCIMH-PereHepPaHTIB CYHHIIi ca0BOI B mepios
aganTauii 10 yMoB X Vitro

Kitonu copry cyHuri KinbKicTh aantoBaHux CepenHst BHCOTa CepenHs 10BXHHA KinbkicTs yTBOpeHHX
caJoBoi AjiHa POCIHH 10 YMOB €X Vitro, % MaroHiB, MM KOpEHIB, MM MaroHis, LIT.

Kontpons

C-4 68,2 26,8 22,4 2,7

C-5 74,1 33,1 28,7 34

C-6 70,3 32,4 30,5 2,9
®dirorua

C-4 92,1 57,3 46,7 54

C-5 90,5 54,0 51,1 59

C-6 87,8 61,8 47,2 6,1
IInanpus

C-4 86,4 44,6 41,3 4,8

C-5 89,6 493 44,7 4,7

C-6 87,3 52,7 51,0 53
DiroXenmn

C-4 78,6 42,1 354 33

C-5 85,1 39,4 39,7 3.8

C-6 83,9 479 41,0 4,1

Tpuxonepmin

C-4 94,8 60,1 43,3 6,8

C-5 97,3 65,3 48,6 7,6

C-6 92,4 54,2 54,2 6,2

HIPys 1,12 2,03 1,67 0,56

CyHHIIS caZioBa € OJIHICI0 3 HAWYYTIUBIIINX KYJIbTYP J0 YPaKCHHS IPYHTOBHUMHU MIiKpOMILIETaMHU
poxis Fusarium, Verticillium, Cylindrocarpon, Pythium, Botrytis, Rhizoctonia. ®itonarorensi rpubu
poay Rhizoctonia € ocHOBHMMH 1 HaflarpeCHMBHINIMMHU MaTOr€HaMH Ui STIAHUX KYJbTYp, SKi
BKOPIHIOIOTECS. 3apakeHHS POCIWH B Tepioa YKOpiHEHHsS 30yJAHHKaMH KOPEHEBUX THHJICH
MPU3BOAUTH JI0 TOTIPIICHHS SIKOCTI CaJUBHOTO MaTepiany, HeraTUBHO BILTUBA€E Ha 1X IPWKUBICHHS 32
ajanTanii y BIOKpUTHH TpYyHT. JlocmimkeHHs 3 BU3HAYeHHS e()eKTUBHOCTI OiompernapariB 3a MITy4HOTO
3apake€HHs TIPYHTOBOI cyMmimi Mikpomineramu poxy Rhizoctonia mnokasamu, 1o 3acTOCyBaHHS
Tpuxonepminy, Pitommmy, PitoXemmy Ta I[lmaHpH3y MIBUIMHIO CTIHKICTh POCIHH IO YPaKeHHS
(MOPIBHSHO 3 KOHTPOJIEM KIUIBKICTh ypaKEHUX POCIUH 3MEHIIWiIack Ha 26,5-38,7 %), HalOimbmmid
BHIXIJ] aIalITOBAaHUX POCIIHH CIIOCTEpiraBcs y BapianTi i3 TpuxomepMiHOM.

Puc. 2. PicT Ta po3BHTOK POCIMH CYHHIII Ca/I0BOI 32 YMOB 3apakeHHsI TPYHTOBOI cyminri
Mmikpomineramu poay Rhizoctonia (A — na mouartky 3apaxensst, b — qepe3 4 TvxHi,
JBOPYY — BapiaHT i3 3acTocyBaHHAM TpuxonepMiny, MpaBopyd — KOHTPOIb).
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VY xoxi BunpoOoByBaHH: OiompemnapariB, BIUIMBY TeHETHYHUX ocoOimBoctel kinoHiB C-4, C-5 Ta
C-6 copty AjtiHa Ha MPOILIECH YKOPIHEHHS POCIMH-PETCHEPAHTIB HAMU HE BUSBJICHO. Y BCIX BUBUYCHUX
TeHOTHITIB aJanTailis MPOX0oIiiia KpaIle Py 3acTOCyBaHHi Oionpemnaparis (puc. 3).

Puc. 3. AnantoBaHi KJIOHH CYHHIIi CaI0BOi COPTY AJIiHa 10 yMOB €X Vitro.

BucnoBoxk. 3acrocyBanns OionpenapariB Tpuxoaepminy, @irouuay, iroXenmy ta [Tnanpuzy 3a
ajmanTaiiii pOCIHH CYHHUIIl CaJ0BOT 0 YMOB €X VItr0 CIpusuto MiABHINEHHIO KiTBKOCTI aIanTOBaHUX
pociuH B cepeqHpoMy Ha 17-28 %, akTuBi3auii po3BUHEHHS! HOBUX IAaroHiB Ta JHUCTKIB, MPUCKOPEHHIO
mnporieciB  popMyBaHHS KOPEHEBOi CHCTEMH, IIIIBUINECHHIO CTIHKOCTI POCIMH 1O TPYHTOBHUX
¢iromarorenis poay Rhizoctonia spp.
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Ananraiusi pacTeHuii-pereHepaHToB 3eMJISIHUKH Ca/I0BOii K yCJIOBUSIM €X Vitr0 mMpH HCHO/Ib30BAHUM OHOTIPENapaToB

A.B. Cyoun, I'.M. Tkasenko, B.B. Bopoaaii, A.®. JIluxanos

HccrenoBana BO3MOKHOCTb MOBBIIICHHUST ATAITHBHON CIIOCOOHOCTH PacTeHuii 3eMIsTHHKH caoBoi (Fragaria ananassa Duch.) k
YCIIOBUSM €X Vitro mpu mnpuMmeHeHun OuonpenaparoB ®uronmn, PuroXemn, TpuxomepmuH u IliaHpu3. YCTaHOBIEHO, 4TO
NpUMEHEeHHe OHOMpenapaToB NPH afanTalii PACTEHHH 3eMISTHUKH CaOBOM B YCIIOBHSM €X VIitrO CrocoOCTBOBATIO IOBBILICHHIO
KOJIMYECTBA afalTHPOBAHHBIX pacTeHWi B cpemHeM Ha 17-28 %, akTHBHM3AaIWM Pa3BUTHS HOBBIX ITOOETOB W JIMCTBHEB, YCKOPEHHIO
nporieccoB  (JOPMHUPOBAHMST KOPHEBOH CHCTEMBI, IIOBBIIICHHIO YCTOWYMBOCTH PACTeHWiI K IMOYBEHHBIM (DUTONATOreHaM poja
Rhizoctonia spp. Mcromnb3oBanie GHONOrHYECKHX NPENapaToB Ha OCHOBE MUKPOOPTAaHH3MOB, KOTOPBIE MPOSIBILIIOT (PUTO3AIUTHEIC 1
POCTCTHMY/IHPYOLIE CBOMCTBA, SIBISCTCS IIEPCHIEKTHBHBIM HAIPABJICHIEM 3allUThI PACTCHHIA PH afaTalyH eX Vitr0 B KpUTHYECKHI
TIEPUOJ] MIX PA3BUTHSL.

KiroueBble cJ10Ba: 3eMJIIHIKA Ca10Bast, MEKPOKIIOHAIBHOE Pa3MHOXKEHHE, afalTalys K YCIOBISIM €X Vitro, GHOMpenaparsl.

Adaptation of regenerated strawberry plants to ex vitro using biological preparations

A. Subin, G. Tkalenko, V. Boroday, A. Likhanov

Growing fruits, including strawberry (Fragaria ananassa Duch.), for obtaining fresh, frozen and sublimated organic products is
important nowadays. The technology of plants clonal micropropagation in vitro is used for obtaining vigor strawberries planting material
at the industrial scale in Ukraine recently. A number of external and internal factors affects the process of plant-regenerants adaptation to
ex vitro. This process is the final, critical and most difficult stage in the clonal micropropagation. One of these factors is morbidity of
fungal etiology, including: powdery mildew, anthracnose, white, gray and root rot caused by pathogens of genera Fusarium,
Rhizoctonia, Alternaria, Verticillium. This results in destruction of plant-regenerants at their adaptation and causes the planting material
injury. Biological preparations, based on the microorganisms that have plant protection and grows properties and increase plant
resistance to adverse environmental conditions have been developed recently. Some scientists studied the efficacy of bacteria strains of
genera Bacillus and Pseudomonas since PGPR-bacteria protects the strawberries from fungal infections. Their using promoted the
number of available forms of phosphorus, better plant growth and development, improved of yield of strawberries fruit. The positive
effect of biological preparations on the berries adaptation at clonal reproduction was experimentally confirmed. It formed the basis of the
original way of the plants ex vitro adapting. However, the adaptation of vigor berriy plants in Ukraine to both non-sterile and conditions
of open ground, are not investigated profoundly.
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The research aimed to study the impact of biological preparations Fitotsyd, FitoHelp, Tryhodermin and Planryz on the processes of
rooting and survival of regenerated strawberry plants during their adaptation to non-sterile conditions.

The research was conducted in the laboratory of plant biotechnology of the ecobiotechnology and biodiversity department of
NULES. The clones of the strawberry variety Alina (C-4, C-5, C-6) that were grown in vitro on medium MS, supplemented with
1.0 mg/l BAP, 1.0 mg/l indole butyric acid, 0.1 mg/l gibberellins as experimental plants were used. The biological preparations Fitotsyd
(standard, on the base of Bacillus subtilis, with titre 1x10° CFU/sm®, Ukraine), FitoHelp (based on Bacillus spp., with titre 4x10°
CFU/sm®, Ukraine), Tryhodermin (based on Trichoderma lignorium, with titre 2x10° CFU/sm®, Ukraine) and Planryz (based on
Pseudomonas fluorescence, with titre 5x10° CFU/sm®, Ukraine) on the phase of plants rooting in vivo were tested. Cultures of the
fungus genus Trihoderma were provided by the laboratory of microbiological method of the plant protection of Institute of Plant
Protection NAAS of Ukraine, which were produced by a standard deep technology. Regenerated plants with the formed root system,
which had 4-6 roots of 20-25 mm length, and stems with developed leaf plates, were adapted to ex vitro. The root system was carefully
washed from the agar residues, washed with distilled water and 1% solution of potassium permanganate. The roots were dipped into
solution of biologics for several hours. As a control, the plant roots soaked in water were used. The plants were planted out in sterile
substrate (a mixture of soil, peat and perlite in a ratio of 1: 1: 1), covered with glass cylinder and cultured under conditions of controlled
light conditions in the room with the photoperiod of 16 h., at 25 + 2°C, at light 2.5 th. lux. We determined the number and length of
stems and roots. The experiment was repeated 5-6 times.

The study of the biological preparations effectiveness at adapting strawberries in vivo conditions with artificial soil infection by
mixture of micromycetes of the genus Rhizoctonia were conducted with the methods recognized in plant pathology. Statistical data
analyses were conducted in the Microsoft Excel package.

Analysis of morphometric parameters showed that using biological preparations contributed to the formation of new shoots and
leaves accelerated the process of the development of the root system. Biological preparations increased significantly the yield of viable
plants.

Using conidia and mycelium Trichoderma lignorium suspension was the best variant compared with the control and standard
(acceptability of plants regenerates was in averaged — 92.4-97.3 %). In this case, there was a significant effect of growth promotion:
height of plant shoots increased by 40-55 %, and the total length of roots — by 40-48 %. Using Fitotsyd, FitoHelp and Planryz also
contributed to the increase in the acceptability of plants during their adaptation, respectively, by 18-26 %, 13-16 % and 17-21 %. All the
coefficients were reliable on significance level of p>0.05 %.

Strawberry is a crop which is one of the most sensitive to soil diseases caused by micromycetes of genera Fusarium, Verticillium,
Cylindrocarpon, Pythium, Botrytis, Rhizoctonia. Pathogenic fungi of the genus Rhizoctonia is the main and most aggressive pathogens
to rooting fruits. Plants infestation with agents of root rot during the rooting causes deterioration of the planting material quality, negative
impact on their acceptability at the adapting to the open ground. Studies on defining the biologics efficacy under artificial infestation of
the soil with micromycets of genus Rhizoctonia showed that using Tryhodermin, Fitotsyd, FitoHelp and Planryz increased the plant
resistance to diseases (compared with the control the number of affected plants decreased by 26.5-38.7 %). The largest adapted plants
output was observed in the variant with Tryhodermin. The impact of C-4, C-5 and C-6 clones of cultivar Alina genetic characteristics on
the regenerated plants rooting processes were not found during testing the biological preparations. The genotypes had better adaptation at
the application of biological products in all variants.

Using Tryhodermin, Fitotsyd, FitoHelp and Planryz at the strawberry plants adapting to ex vitro provided increase in the number of
adapted plants by 17-28 % on average, activation of the development of new shoots and leaves, the root system formation acceleration,
increase plant resistance to soil pathogens of genus Rhizoctonia spp.

Key words: strawberry, micropropagation, adaptation to ex vitro, biological preparations.
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