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BpyOnescbkuii A. T. YiaockoHaneHHs ICHYIOUMX Ta pO3poOKa HOBHX
TEXHOJOTIYHUX NPUHAOMIB MIKPOKJIOHAJBHOTO PO3MHOXEHHS TOPIXOIUIIITHUX
KyabTyp. — KBamigikariiina HaykoBa mpaiisl Ha MpaBax pyKOIHUCY.

Hucepranis Ha 3700yTTS HAyKOBOTO CTyHeHs JoKkTopa diutocodii 3a
cnenianbHicTIO 201 «ArpoHomis» (20 «ArpapHi HaAyKH Ta MPOJOBOJIBCTBOY). —
binonepkiBchbkuil HallIOHAIBHUM arpapHuii yHiBepcuteT, bina Lepksa, 2021.

BuponiyBaHHS TOPIXOIUITHUX KYyJIbTyp € TIOTYKHUM MEPCIeKTHBHUM
HanpsIMOM BHUPOIIYBaHHS B YKpaiHi arpapHoi mpoaykuii Ha ekcnopT. Ilomut Ha
OPOJYKIII0 TOPIXOIUIIAHUX, TaK camMo SIK 1 OJIHHUX KYJIbTYp, MEPEBUIIYE
nporo3uiliro. OJHaK Ha CBOTOAHI B JIep)KaBli € HE3aJO0BOJICHUM TMOMUT Ha
BHYTPIIIHbOMY PUHKY, IO CTBOPIOE YMOBH JIJIs1 IHTEPBEHIIIT IMIIOPTOBAHUX IJIO/IIB.
EdexktuBHUN 3aXUCT BITYM3HSIHOTO BUPOOHHMKA TOPIXOIUIIAHOI MPOAYKIIT MOJIATAE
He B 30UIbIIeHHI Ha Hel BBI3HOTO MHTa, a Y CTBOPEHHI HOBHUX
KOHKYPEHTHOCIIPOMOKHUX COPTIB Ta Yy PO3pOOIIl TEXHOJOTIH iX MPUCKOPEHOTO
PO3MHOXKEHHSI.

[Ipoiec BereTaTUBHOrO PO3MHOXKEHHSI JIEPEBHUX KYJIbTYp TpPUBAIUM, 1
0COOJIMBO TOPIXOIUTIAHUX, TPYAOMICTKUM, a MJId TPEIbKOro Tropixa Maiike
HeMOXUBUM. ToMmy 3ycmiuis GaraThboX JOCIHITHUKIB CHPSIMOBaHI Ha PO3pOOKY
IIPOMUCIIOBUX TEXHOJIOTIA MIKpOKJIOHaIbHOTO po3MHOKeHHs (MKP) dbyHmyka Ta
IpelbKOro ropixa. IX 3acTocyBaHHS J03BOMMTH 30iMBIINTH 0OCATH BUPOOHMITBA i
PO3LIMPUTH ACOPTUMEHT ITOCAIKOBOI'0 MaTepialy Ta €eKCIOPTHOI MPOAYKIIIL.

[Ipore MIKpOKIOHAJIBHE PO3MHOKEHHS TOPIXOIUTIIHUX KYJIBTYp JOCI HE
BUMIIUIO 32 MEX1 HAYKOBHX JabopaTopiid. CTpUMYIOTh po3p00KY Ta BIPOBAKEHHS
CKJIQHICTh TaKUX TEXHOJOTIYHMX MPUHOMIB SK BBEJACHHA B aCENTHYHI YMOBH
(camooTpyeHHST (PEHONPHMMH €KCyHaTaMmH, Tileprizparamis B pe3yJbTari
TPaBMAaTUYHOTO IOKY Ta 1H.), CTaOUTi3aIisl pPOCAMHHUX OO0’€KTIB y Tmporeci
MyJIBTUILTIKALT (M1A01p ONTUMANIBHUX TPOPIYHUX Ta TOPMOHAIBHUX JAETEPMIHAHT,
croco0iB MOAUTY JAOHOPHUX POCIMH Ha EKCIUIAHTH), IHAYKIIS pU30TeHE3y Ta

MOCTACeNTUYHA aianTailis (B T.4. MIKOpU3aIlisl POCIIUH in vitro/ex vitro).



Ile 0OyMOBIIO€ aKTHBI3ALIID HAyKOBOI'O IMOIIYKY LHUTOJOTIYHUX,
(1310J0TTYHUX, TEXHOJIOTIYHUX 1 OpraHi3alifHUX MPUHAOMIB YAOCKOHAJIEHHS
TEXHOJIOT1H 1 TOBEJICHHS 1i JJO MPOMHUCIOBOTO PIBHSI.

Takox Ba)XTMBUM MUTAHHSAM 3ATHINAETHCS CTBOPSHHS BUXITHOTO MaTepiaiy
31aTHOTO €(EeKTHUBHO BMXKMBATH B YMOBax IOCYXH, OCOOJMBO Ha paHHIX eTarax
PO3BUTKY POCIHH. AJIKE NMOCYXHU YK€ TPAIUISAIOThCS Ha BCIA TepUTopii YKpainu, a
3a HE3HAYHOTO PO3BUTKY KOPEHEBOI CHCTEMH CaKaHIll PyHAYyKa Ta TOPiXy MAarOTh
JOCHTh HU3BbKUI BiJICOTOK BMKMBAHHS 32 BUCA/KyBaHHS 1X B BIIKPUTHH IPYHT. A
TOMY BUBYCHHS IIMX Ta IHIIMX MUTAaHb € JOCUTh aKTyaJIbHUM.

VYnepiie po3poOiieHI Ta 3amporoOHOBaHI CXEMU KIITHHHOI CeleKiii Ta
IHIIyKOBAaHOTO MyTareHezy 1IN Vitro mms ¢yHayka Ta TpeIbpbKOro ropixa, sKi
JI03BOJIIIOTh OJIEPKYBATH KAaJIIOCHI JIHIT 1 POCIMHU-PET€HEPAHTH 3 MIABULIECHOIO
CTIHKICTIO 10 OCMOTHYHOTO CTPECY.

JlicTanu MOJAibIIOr0 PO3BUTKY: MUTAaHHS BUKOPHCTAHHS B KIITHUHHIN
cenexiii pyHAayKa Ta TPelbKOro ropixa Ha CTIMKICTh J0 MOCYXH Y-ONPOMIHEHHS 3
NOJIANBIINM KYJIbTUBYBAaHHSM KAJTIOCHUX KYJIbTYpP 3 TOJIETUJICHTIIKOJIEM Ta
MaHITOM.

ExcnieprmMeHTaIbHO BCTAaHOBJIEHO, IO MIJBUINCHHS CTIMKOCTI HA KIIITHHHOMY
Ta TKAHUHHOMY PIBHSX, 30€piracThCsi Ha PiBHI POCIMH-PEreHEPAHTIB (QYyHIyKa Ta
IPEIbKOro ropixa.

Ha ocHoBI pe3ynbTaTiB 71a00paTOPHUX JOCIIKEHB Ta iX eKCIIEPUMEHTAIBHO1
MePEeBIPKU po3p0OIEHO HAYKOBO OOIPYHTOBAHY CUCTEMY 3aCTOCYBAHHS Y CENEKIIii
dyHIyKa Ta TPEUbKOro ropixa 3 MOMEpPEIHIM BUKOPUCTAHHSIM I1HIYKOBAHOTO
MyTareHesy, 10 J03BOJISIIOTh OTPUMATH Ta 30€perTH O3HAaKy MOCYXOCTIMKOCTI Ha
PiBHI pETeHEPaHTIB 31 30€PEIKECHHSIM TOCIIOIAPCHKO-IIIHHUX O3HAK.

Pesynbraté poOOTH MOXKYTh OYyTH BHKOPHCTaHI /I CTBOPEHHS HOBHX
BHUCOKOITPOTYKTUBHUX MOCYXOCTIMKHUX COPTIB PyHIyKa Ta TPEIBKOTO ropixa.

KynbruByBaHHS pociuH npoBoaaTh Ha cepenoBuini DKW, mo 3abe3neuye
dbopMyBaHHS HaOIBIIOT KIJTBKOCTI MIKPOTIAroHiB — 3,6 IIT. TOPIBHSIHO 3 1,8 mIT. Ha

cepenoBuinax QL ta 2,1 mT. Ha MS.



st moponaHHs TpoOieM (PEHOJOYTBOPEHHS TPOMOHYEMO PsJi 3aXOiB:
KyJIbTUBYBAaHHS MAaTOYHUX POCIIMH 3a PO3CISHOTO CBITJIAa B YMOBax JCTO3UTAPIIO;
BUKOPUCTAaHHS AaHTHOKCHJIAHTa AacKOpPOiHOBOi KHCJIOTH IS 3aMOYyBaHHS
eKCIUIAHTATIB Tepell CTepUJIi3alli€l0; BBEACHHS POCIUH MUISXOM BHUILICHHS
MepucTeM, MpoOyIKEHUX OPYHBOK; JO/IaBaHHS B KUBUJIBHE CepeIOBUIIE O101IUTY
PPM (Plant Preservative Mixture); nomaBanHst B >xuBWibHe cepemoBuiine [1BII
(TOMIBIHLIMIPOJIIIOH ).

Ha erami mynpTumiikamnii B >KMBUJIBHE CEpeOBUINE M0Aal0Th 1,5 Mmr/i
OocH3uwnaminonypuny. Ll koHueHTparis cnpusiia (GOpMYyBaHHIO y CEPEIHBOMY
4,8 mT. MIKpOMAroHiB 3 BHUCOKUM TEMIIOM POCTY 1 3 HU3BKUM BIJICOTKOM
BiTpudikaii 2 %.

JIJIsl yCITIITHOTO PU30TCHE3Y CepeIoBUIEe MOAUQIKYIOTh JOJaBaHHIM 2,5 T
AKTMBOBAHOI'O BYTULIS T4 aYKCUHY 1HAOJIIIMACISHOI KUCJIOTH B KibkocTi 3,0 Mr/.
JlomaBanHsg 2,5 T aKTMBOBAaHOTO BYruuIsA 3abesneuye GhopMyBaHHS HaHOUIBIIOT
KUTbKOCT1 KopeHiB — 2,3 mt. Ha 3 mr/n IMK y ckiani >KUBHIIBHOTO cepeioBHUIIa 1
cripusie 30UTBIICHHIO KUIBKOCTI KOpeHiB 13 0 Ha KOHTpOIIi 10 2,5 MIT.

Ha mouaTky nmoctacenTuuHoi aganTailii pocivHHA Ta cyocTpaT oONPUCKYIOTh
dbynarimugom IlpeBikyp Enepmki 840 sl B.p.k., mo 3abe3neuye Kpamry
NPWKUBIIOBAHICTh pociauH. OKpiM (GYHTIIHMIHOTO 3aXUCTY, Mpernapar CTUMYIIOE
POCTOBI IIPOIIECH, 11O MPOSABISAETHCS y 30UTBIIICHHI MaCH POCIIHH.

Busznayeno, mo cxema acenTuyHOi OOpOOKM HACiHHS 3 BHKOPUCTAHHSAM
KOHIIEHTPOBAHOI CIpYaHOI KHCIOTH HAOUTBII e(eKTUBHA K 32 00POOKH CiM’S10Th
dbyHIyKa Tak 1 rperbKoro ropixa.

[Ticns mpoBeneHHsI aceNTUYHOI 0OpOOKM Ta MOCAAKA Ha 0e3ropMOHAaIbHE
KUBWIbHE cepenoBuiie Mypacire-Ckyra 3 TOJOBHHHUM CKJIAIOM MakKpo- Ta
MIKPOEJIEMEHTIB CIOCTEepirajal MpPOPOCTaHHA B cepeaHboMmy 61,8 % cim’smonb
dbynnyka, ta 48,3 % ciM’A10J1b TPEIBKOTO ropixa. Takox 3a 3acTOCYBaHHS JAaHOI
0o0poOKM MU CHOCTEpIrajd 3MEHIICHHS MOKa3HUKIB HAasBHOCTI MPOAYKTIB

OKHUCIIEHHS (PEHOJIIB 3 PIBHS TPHOX-JIBOX OaJiB 10 MEPEBAXKHO OJIHO-IBOX OaiB.



JHocmikeHo, mo Ha cepenoBuili Mypacire 1 Ckyra coptu QyHIyka Manu
pocToBul iHAEKC 6,2 Ta PopMmyBanu Kaimoc macoro 159,8 mr, a 3a 3acTOCyBaHHSA
cepenoBuiia 3a npunucom [paiisepa 1 KyHitoki BiiOBiIHO pocTOBUi iHAEKC 9,7 Ta
dbopmyBanu kamoc macoro 237,3 mr. Kpamuii pocToBuil iHIEKC 3a Cepe/loBUINA Ha
6a31 npunucy JlpaiiBepa 1 KyHiloKI MU crocTepirajiud nNpu OTPUMAHHI KalioCy B
coptiB ¢hynayka: bapcenoncrekuit, Tpanesynn, Kochopa ta bonrpaacekka HOBUHKA.
A or kpama cepenHss maca copmoBaHOro Kamtocy Oyna y copTiB ¢GyHAyKa:
[Tipoxxok Ta CrenoBuii 83.

Takoxx Oys0 BH3HAYEHO, IO Kpalluid POCTOBUM IHAEKC 3a 3aCTOCYBaHHS
cepenoBuila Ha 6a3l npunucy paiiBepa 1 KyHitoki OyB npu OTpUMaHH1 KalioCy B
copTiB rpetbkoro ropixa: depuer, bykoBuncokuit 2, Kummnesckuii, Kopaene ta
SApiBcbkuil. A oT Kpamia cepefHs Maca cHOpPMOBAHOTO Kairocy Oyia y COpTiB
rpeubkoro ropixa: bykoBuHcekuii 2, YepHiBeubkuit 1 Ta depHer.

ExcriepumeHTa bHO JOBENEHO, IO Il OTPUMAHHS BEJIMKOI KUIBKOCTI
KaJIOCHUX TKAHWH PI3HUX F'€HOTUNIB QyHIyKa Ta IPEIbKOTO Topixa Ta MPOBEICHHS
3 HHUMH BIATOBIIHOI TOMANBIIOI CENEKIIMHOT pPOOOTH KpalluM BapiaHTOM
KUBUJIBHOTO CepeIOBUIIA € cepeioBullie 3a mpornucom Jpaiiepa 1 KyHnitoki. Amxke
BOHO ¢(DeKTHBHO IMPAIIIOE 32 BUPOIILYBaHHS 000X KYJIbTYp B yMOBax in Vitro.

AHamiz 1HAEKCY CHIBBIIHOLIEHHS siapa 10 po3mipy nurtoruiazmu (N/C)
dbyaayka copry Tpame3yHa mokasye, [0 HaWMEHIIMM BiH OyB B IMapeHXIMH
nepudepitHoi 30au — 1,8 %, a HaWOLIBIIMM BIATIOBITHO B KIITHH aIliKaJdbHOI
mepuctemu — 27,0 %.

[TopiBHSHHS TUHAMIKK CYCTICH31MHMX KYJIbTYp OKpPEMHX COPTiB (pyHIyKa 3
CepeHIMU 3HaYEHHSAMH MTOKa3Ye, 10 MOKA3HUKH KUTHKOCTI KIITHH B 1 MJI cycnieH3il
(410°) ans copris: Jap Iasnenka, Jlosiscekuii maposugauii, Ilipoxok, Crenosuii
83, bopoBcekmii Ta CepeOpuctuii OylM HIKYI CepeHhOI KiIBbKOCTI KJIITHH, a B
copriB: bonrpanceka HoBunka, Kochopn, bapcenoncekuit Ta Tpanesyna — Bumii.

JlocnmiJIpKeHo, 10 3a MOPIBHSHHS JUHAMIKU 3MIHU YUCEIBHOCTI KJITHUH B
CYyCHEH31MHUX KYJIbTypaX OKPEMHUX COpPTIB TpPEIBKOro Tropixa 3 CepeaHIMHU

3HAYEHHSIMHU IO JOCIIAYy BCTAaHOBJIEHO, IO MOKAa3HUKU KIJBKOCTI KJIITHH B 1 M



cycnensii (U10°) mst copris: Kopxeyukuii, Kopaene, ®epasxan ta KiimkiBchkuii
Oynu HMXYl CEpelIHbOI KUIBKOCTI KIITHH, a B CcOpTiB: KulllMHEBCKUH,
YepniBeubkuii 1, ApiBcbkuil, bykoBuHcbkuil 2 Ta @epHET — BIAMOBIIHO BUIILI.

BuBueno, mo Ha >XUBUILHOMY cepeloBHIlll 3a mpomucoMm JlpaiiBepa i
KyHitoki criocTepiraBcs He JIMIlle BUCOKUM BIJICOTOK pereHepariii pociud GyHayka,
aje ¥ yacroTa pereHepailii, Bix 44 no 63 %. Tak, kpaiia pereHepailiiHa 31aTHICTh
Oyna y copty bonrpaacbka HoBuHka, Kocdopa ta bapcenoncekuii. [Ipu npomy
KUIBKICTh OTpPUMaHUX pEreHepanTiB craHoBuna 54, 56 ta 55 %, a wyactora
perenepaiiii pociut 3 MophoreHHux KatociB — 63, 61 ta 60 % BiAIOBITHO.

BusnaueHo, 1110 Ha )KUBUJIBHOMY CEpeIOBUILII 3a IponrcoM Mypacire 1 Ckyra
CIoCTepIraBcsi BUCOKHM BIJICOTOK pereHepaliii pociuH rpelbKoro ropixa, a Takox 1
gacTota pereHepariii, Big 50 mo 68 %. Kpama perenepariiiina 31aTHICTh Oyna y
copTy rpenbkoro ropixa bykosuncekuii 2, Kopskeyikuii, Kimimkiscbkuit Ta @epHer.
[Tpu 1bOMY KUTBKICTh OTPUMAHUX pEreHEpaHTIB CTaHOBWIA 65, 62, 62 Ta 62 %, a
JacToTa pereHeparii pocJuH 3 MOp(OreHHHX KaiociB — 68, 68, 64 Tta 63 %
BIJIITOB1HO.

Busznayeno, 1mo uig TpOBENEHHS KIITHUHHOI CEJEKIli Ta CTBOPEHHS
MOCYXOCTIHKOT0o MaTepiany (QpyHayka Ta rpelbKoro ropixa Ciij BUKOPUCTOBYBATH
cyOJneranbHy KOHIICHTpaIlito MaHiTy 6 %, a6o x ITEI" 6000 — 20 %.

BcranoBneHo, 1m0 3a 3acTOCYBaHHS CEJIEKTMBHUX CHUCTEM I1HTCHCHBHE
dbopMyBaHHS KOJOHIM KIITHUH OyJl0 MPUTaMaHHUM TakKUM cOpTaM (PyHIyKa SK:
Tpanesynn, bapcenoncbkuii, Kocdhopn ta JloziBcbkuil mapoBugHuil. A OT B
TPEUbKOro ropixa IHTEHCHBHE (POPMYBaHHS KOJOHIM KIITHH OYyJ0 MpUTaMaHHUM
TakuM coptam sk: SApiBcekuii, UepHiBeubkuit 1, Kummnaesckuii Ta bykoBuHCHKH 2.

3a pe3ylbTaTaMu IPOBEACHUX JOCIHIKEHb BCTAHOBJICHO, IO HANOUIBIIE
3HAYEHHS POCTOBOTO IHAEKCY TMPHU 3aCTOCYBaHHI CYOJETaTbHUX KOHIICHTPAIIIH
MaHiTy Oyno y coptiB: Tpanesynn, Kochopn ta Cepebpuctuid, a 3a 3aCTOCYBaHHS
ITEI" 6000 y: Tpane3syun, bapcenoncekuid, Cepedbpuctuit tTa Kocdopa. Takox
BCTAHOBJICHO, 1110 HAWOUIbIIE 3HAYEHHS POCTOBOIO I1HAEKCY MPU 3aCTOCYBAHHI

cyOJieTaTbHUX KOHIIEHTpAIllId MaHITy OyJI0 y COPTIB IPeIbKOro ropixa: SApiBCcbKui,



®epuer, YepHiBeupkuii 1 Ta bykoBuHchkuii 2, a 3a 3actocyBannsa [IEI" 6000 y:
®epuert, YepHiBeubkuil 1, BykoBuHChKHI 2 Ta SpiBChKUIA.

BuszHaueHo, 110 BMKMBaHHS KAJIFOCHUX JIiHIA (QyHIyKa Ha cepeoBuIl 0e3
CEJIEKTUBHOTO (hakTopy cTaHoBWJIO 85,4 %, a OT MpU KyJIbTHUBYBaHHI KaJIOCHHUX
TKaHUH P13HUX COPTIB HAa CEJIEKTUBHOMY CEPEIOBHUIII 3 MAHITOM BUKUBAHHS iX 0YyJ10
B Mexax 4,4-5,4 %, Tol1 KoM 3a 3acTocyBaHHs cenekTuBHOI cuctemu 3 [TEI" 6000
BkuBano kamociB 7,7-10,3 %. [lpu upomy kpamii NMOKa3HUKHA BHKMBAHHS 3a
CEJIEKTUBHOTO cepenoBuiia 3 ManitoM Oymu B coptiB: Kocdhopa, Crenosuii 83,
bapcenoncbkuii, Tpanesynn ta Ilipoxkok, a 3a 3actocyBanHs I[IET" 6000:
Tpanesynn, Kocdopna, bapcenoncbkuit Ta Ctenosuit 83.

JIoCHIJDKEHO, 10 MAaKCHMAJIbHE YHCJIO TMOCYXOCTIHKHMX KaJIOCHUX JIHIN
dopmyBanmu coptu Tpanesyna, Kocdopn, bapcenoncekuii Ta Ilipokok 3a
J0JJaBaHHS CEJICKTHUBHOTO areHTy MaHiTy, Ta copTu bapcenoncekuii, Tpanezyna ta
Kocdopn 3a nonmaBanus B sikocTi cenektuBHoro areHty IIEI" 6000. Otxe, copt
dbynnyka bapcenoncbkuii Ta Kochopa onHakoBo 100pe MiaAxXoasTh A1 CEJIEKITIT Ha
MOCYXOCTIMKICTh 3 BUKOPUCTaHHSIM 000X CEJIEKTUBHHUX CEPEJIOBUIN — MaHITYy Ta
ITET" 6000.

JlocmiKeHo, 110 Kpallli MOKa3HUKU BiJICOTKY YHCJIa MTOCYXOCTIMKUX POCITUH
pereHepaHTiB OyJI0 OTPUMAHO Ha CEJIEKI[IHHOMY CEpEe/IOBUIII 3 BUKOPHUCTAHHSIM
MaHity B copTiB Kumunesckuii, Kopxkeyikuii Ta @epmakad. A oT 3a BUKOPUCTaHHS
cepenoBumia 3 npomaBanHsMm [IEI" 6000  Oimbine MOCYXOCTIMKHX pPOCIUH
pereHepaHTiB  (OpPMYBaJIOCh B COPTIB TPEIBKOTO Tropixa bByKoBHHCBKUU 2,
SpiBcekuii Ta DepHET.

BusnadeHo, 1o 3a 3acTocyBaHHS rama OMPOMIHIOBaHHS a00 CEYOBHMHU Ta
KyJIbTUBYBAaHHSI KaJTIOCy Ha CEJIICKTHBHOMY CEpPEIOBUII 3 JOJAaBaHHSIM MaHITY
HaWOUIBIIIa YacTOTa YTBOPEHHS MOP(POTEHHOTO KaJTIOCy CIIOCTEpiragach B COPTIB
byanyky: Kochopa, Tpanesynn, Hap [lasnenka, Cremosuii 83 Ta bapcenoHchkui,
a 3a aHaJIOTYHUX YMOB OINPOMIHEHHS Ta KyJbTUBYBaHHA Ha CEpPEIOBUII 3
nonasanuaMm [IEI" — B coptiB: bapcenoncekuit, Tpanesyun, Kocdopa, Iipoxok Ta

CrenoBuit 83.



Takok BUBYEHO, IO 32 3aCTOCYBAaHHS CEYOBMHH Ta KYJIHTHBYBAHHS KaTIOCY
Ha CEJICKTUBHOMY CEPEJOBHINI 3 JOJaBaHHAM MaHITy HaWOUIbIIa YacToTa
YTBOPEHHSI MOP(OTEHHOTO KalloCy CIOCTepiranach B COPTIB TPEIbKOro ropixa:
bykoBuncwekuit 2, UYepniBenpkuit 1, Pepuer, Spiscbkuit Ta Kopaene, a 3a
AQHAJIOTIYHUX YMOB OTIPOMIHEHHS Ta KYJIbTHBYBaHHS Ha CEPEIAOBHIII 3 JTOJAaBAHHIM
I[IEI' — B copriB: bykoBuncekuii 2, ®epner, KmimkiBcbkuii, ApiBchkuii Ta
UepHniBenbkuii 1.

PesynpTaTaMu  BHKOPHUCTAHHS  CEJICKTUBHUX arcHTIB: CCUOBWUHU Ta
BUIIPOMIHIOBaHHS OyJi0 BiniOpaHO YOTHpPU TeHOTUNH (yHAyKa Ta 1€ YOTHUPH
TCHOTUITM TPEIBKOTO TOpiXa, sKi 3apEKOMEHIYBAJIM BHCOKY ITOCYXOCTIHKICTh B
1a00paTOPHUX YMOBAX.

Kpame ykopiHeHHS TeHOTUIIB (yHAYKA CHOCTEPIrajJoch Ha CEpPeIOBHUIII
HpaitBepa 1 Kynitoki — 25 mr., mo cranoBuiao 61 % Big 3araabHOl KUIBKOCTI
eKCIIaHTIB, a B ropixa 32 mr. ta 71 %. YkopiHeHHS TeHOTuliB ¢GyHAyKa Ha
cepenoBuili Mypacire 1 Ckyra B cepeauboMy cTaHoBwio 46 % Bix 3arajibHOi
KUTBKOCTI1 €KCIUIaHTIB, a B ropixa 22 mr. ta 49 %. 3a BUKOpUCTaHHS KUBHJIHBHOTO
cepenoBumia Mypacire 1 Ckyra B ¢pyHnyka npuwkuiocs 75,8 %, a B Ipeubkoro
ropixa 58,3 %. A oT 3a 3acTocyBaHHS IJig pU30reHe3y cepenouina JpaiiBepa i
Kyniroki — 81,8 % Ta 83,3 % BigmoBigHO.

JlocmipkeHo, 10 PHU30TeHe3 Kpale BimOyBaBcs B pociuH (yHAyKa 3a
BHUCA/DKyBaHHS iX Ha MEpNIT Ta BEPMHUKYNIT. Tak, y pOCIMH IUX BapiaHTIB
301TBITyBasIach KUTBKICTh KOPIHITIB HA 26 Ta 51 %, Ta maca Ha 151 31 % mopiBHIHO
3 cTaHfapToM. Takok B POCIMH TPEIbKOTO TOpiXa 3a BUCA/DKyBaHHS iX HA TEPIIT
Ta BEPMUKYJIT 30UIbIIyBanack KUIbKICTh KopiHiiB Ha 40 ta 83 %, Ta maca Ha 13 i
26 % TOpIBHSIHO 3 CTaHIAPTOM. A JOBKMHA KOPIHI[IB B PO3PaXyHKY Ha OJHY
pocnuHy cTaHoBWia juiie 87 Ta 77 % Big MOBXKWUHU KOPIHIIIB HA KOHTPOI, TpH
IOMY 1X Maca Oyra OUTBIIOI0 32 TTOKa3HUKU KOHTPOJIBHOTO BapiaHTy. AHAIOTIYHO
Kpallli BapiaHTH 3a OIOMETPUYHUM PO3BUTKOM CHpUSUIA (POpPMYBaHHIO OUIBIIOL 32
Macol0, aje MEHILOI 3a JOBXUHOK KOPEHEBOI CUCTEMM.

CepenHs 10BXKWHA NMAroHy pocivH (QyHIyKa 3a BUPOIIYBAaHHS 1X HA MEPJIIT1



crtaHoBuna 81,23 MM, a Ha BepMHUKYIITI — 95,63 MM. AHaAJIOTTYHO 3aCTOCYBaHHS
NEepJITYy Ta BEPMUKYJITY CHPUSIIO OUIBII Kpamomy pocTy crebia, ToOTo
30UIBIIEHHIO AlaMeTpa naroHa. TakoK BCTAHOBJIEHO, L0 3@ BUCA)KYBAaHHS POCIIUH
IPELBKOro ropixa Ha MepJliT Ta BEPMUKYJIIT, JOBKHUHA iX MAaroH1B 30 UIbIINUIACH J10
85,98 ta 99,26 MM, a niametp 10 6,78 Ta 7,23 mMm.

KurouoBi ciioBa: QyHayK, rpelibKuii ropix, KIITHHHA CENEKIIsl, 1HTYKOBaHHUM

MYTAarcHe3, poCIIMHU-PEICHCPAHTH, OCMOTHUYHUM cTpCEC.

SUMMARY
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Growing nut crops is a powerful promising area for growing agricultural
products for export in Ukraine. Demand for nut products, as well as oilseeds, exceeds
supply. However, today the country has unmet demand in the domestic market,
which creates conditions for the intervention of imported fruits. Effective protection
of the domestic producer of nut products is not to increase the import duty on it, but
to create new competitive varieties and to develop technologies for their accelerated
reproduction.

The process of vegetative propagation of woody crops is long, and especially
nut, labor-intensive, and for the walnut is almost impossible. Therefore, the efforts
of many researchers are aimed at developing industrial technologies for microclonal
propagation (MCR) of hazelnuts and walnuts. Their use will increase production and
expand the range of planting material and export products.

However, the microclonal propagation of nut crops has not yet gone beyond
scientific laboratories. The complexity of such technological methods as

introduction into aseptic conditions (self-poisoning by phenolic exudates,



hyperhydration as a result of traumatic shock, etc.), stabilization of plant objects in
the process of multiplication (selection of optimal trophic and hormonal
determinants, methods of division of donors), induction of rhizogenesis and post-
septic adaptation (including mycorrhiza of plants in vitro / ex vitro).

This leads to the intensification of scientific research of cytological,
physiological, technological and organizational methods of improving technology
and bringing it to the industrial level.

Another important issue is the creation of source material that can survive
effectively in drought, especially in the early stages of plant development. After all,
droughts are already occurring throughout Ukraine, and with little development of
the root system, hazelnut and walnut seedlings have a fairly low survival rate when
planted in open ground. Therefore, the study of these and other issues is quite
relevant.

For the first time, schemes of cell selection and induced mutagenesis in vitro
for hazelnuts and walnuts were developed and proposed, which allow to obtain
callus lines and regenerating plants with increased resistance to osmotic stress.

Received further development: the use of hazelnut and walnut in cell selection
for drought resistance of y-irradiation with subsequent cultivation of callus cultures
with polyethylene glycol and mannitol.

It has been experimentally established that the increase in resistance at the
cellular and tissue levels is preserved at the level of regenerating plants of hazelnuts
and walnuts.

Based on the results of laboratory studies and their experimental verification,
a scientifically sound system of application in the selection of hazelnuts and walnuts
with prior use of induced mutagenesis has been developed. The results of the work
can be used to create new high-yielding drought-resistant varieties of hazelnuts and
walnuts.

Cultivation of plants is carried out on DKW medium, which provides the
formation of the largest number of micro-shoots - 3.6 pcs. compared to 1.8 pcs. on
QL media and 2.1 pcs. of MS.



To overcome the problems of phenol production, we offer a number of
measures: cultivation of mother plants in diffused light in the depository; the use of
the antioxidant ascorbic acid for soaking explants before sterilization; introduction
of plants by allocation of meristems, awakened buds; addition of PPM (Plant
Preservative Mixture) biocide to the nutrient medium; adding to the nutrient medium
PVP (polyvinylpyrrolidone).

At the stage of multiplication, 1.5 mg/l of benzylaminopurine is added to the
nutrient medium. This concentration contributed to the formation of an average of
4.8 pieces. micro shoots with a high growth rate and a low percentage of vitrification
of 2 %.

For successful rhizogenesis, the medium is modified by adding 2.5 g of
activated carbon and auxin of indolylbutyric acid in the amount of 3.0 mg/l. Adding
2.5 g of activated carbon provides the formation of the largest number of roots —
2.3 pcs. at 3 mg/l IMC in the nutrient medium and increases the number of roots
from O in the control to 2.5 pcs.

At the beginning of post-septic adaptation, the plants and the substrate are
sprayed with the fungicide Previkur Energy 840 sl v.r.k., which provides better
survival of plants. In addition to fungicidal protection, the drug stimulates growth
processes, which is manifested in an increase in plant mass.

Aseptic seed treatment with concentrated sulfuric acid has been shown to be
most effective in treating both hazelnut and walnut cotyledons.

After aseptic treatment and planting on the non-hormonal nutrient medium
Murashige-Skuga with half the composition of macro- and micronutrients,
germination of an average of 61.8 % of hazelnut cotyledons and 48.3 % of walnut
cotyledons was observed. Also, using this treatment, we observed a decrease in the
presence of phenol oxidation products from the level of three or two points to
preferably one or two points.

It was studied that on the medium of Murashige and Skuga hazelnut varieties
had a growth index of 6.2 and formed a callus weighing 159.8 mg, and when using

the medium prescribed by Driver and Kuniuki, respectively, a growth index of 9.7



and formed a callus weighing 237.3 mg. The best growth index for the environment
based on the instructions of the Driver and Kuniuki we observed when receiving
callus in varieties of hazelnuts: Barcelona, Trabzon, Cosford and Bolgrad novelty.
But the best average weight of the formed callus was in the varieties of hazelnuts:
Pie and Steppe 83.

It was also determined that the best growth index for the use of the
environment on the basis of the instructions of the Driver and Kuniuki was when
receiving callus in walnut varieties: Fernet, Bukovynian 2, Chisinau, Kordene and
Yarivsky. But the best average weight of the formed callus was in walnut varieties:
Bukovynsky 2, Chernivtsi 1 and Fernet.

It has been experimentally proven that in order to obtain a large number of
callus tissues of different genotypes of hazelnuts and walnuts and to carry out
appropriate further selection work with them, the best medium is a medium
prescribed by Driver and Kuniuki. After all, it works effectively for growing both
crops in vitro.

Analysis of the index of the ratio of the nucleus to the size of the cytoplasm
(N/C) of hazelnuts Trapezund shows that it was the smallest in the parenchyma of
the peripheral zone - 1.8 %, and the largest in the cells of the apical meristem -
27.0 %.

Comparison of the dynamics of suspension cultures of individual varieties of
hazelnuts with average values shows that the number of cells in 1 ml of suspension
(Ch105) for varieties: Dar Pavlenko, Lozovsky spherical, Pie, Steppe 83, Borovsky
and Silver were lower than the average number of cells, and in varieties: The novelty
of Bolgrad, Cosford, Barcelona and Trebizond are higher.

It was investigated that by comparing the dynamics of cell number change in
suspension cultures of individual walnut varieties with the average values of the
experiment, it was found that the number of cells in 1 ml of suspension (Ch105) for
varieties: Korzheutsky, Kordene, Ferjan and Klishkovsky were lower than the
average number of cells. and in varieties: Chisinau, Chernivtsi 1, Yariv, Bukovyna

2 and Fernet - respectively higher.



It was studied that in the nutrient medium according to the recipe of Driver
and Kuniuki not only a high percentage of regeneration of hazelnut plants was
observed, but also the frequency of regeneration, from 44 to 63 %. Yes, the best
regenerative ability was in the varieties Bolgrad novelty, Cosford and Barcelona.
The number of regenerants obtained was 54, 56 and 55 %, and the frequency of
regeneration of plants from morphogenic calluses was 63, 61 and 60 %, respectively.

It was determined that in the nutrient medium according to the recipe of
Murashige and Skuga there was a high percentage of regeneration of walnut plants,
as well as the frequency of regeneration, from 50 to 68 %. The best regenerative
ability was in the walnut variety Bukovynsky 2, Korzheutsky, Klishkivsky and
Fernet. The number of regenerants obtained was 65, 62, 62 and 62 %, and the
frequency of regeneration of plants from morphogenic calluses was 68, 68, 64 and
63 %, respectively.

It has been determined that sublethal concentration of mannitol 6% or PEG
6000 - 20 % should be used for cell selection and creation of drought-resistant
material of hazelnuts and walnuts.

It was found that the use of selective systems intensive formation of cell
colonies was characteristic of such varieties of hazelnuts as: Trapezund, Barcelona,
Cosford and Lozovsky spherical. But in walnut intensive formation of cell colonies
was characteristic of such varieties as: Yariv, Chernivtsi 1, Chisinau and
Bukovyna 2.

According to the results of the research, it was found that the highest value of
the growth index when using sublethal concentrations of mannitol was in the
varieties: Trapezund, Cosford and Silver, and when using PEG 6000 in: Trapezund,
Barcelona, Silver and Cosford. It was also found that the highest value of the growth
index when using sublethal concentrations of mannitol was in walnut varieties:
Yarivsky, Fernet, Chernivtsi 1 and Bukovynsky 2, and when using PEG 6000 in:
Fernet, Chernivtsi 1, Bukovynsky 2 and Yarivsky.

It was determined that the survival of callus lines of hazelnuts on medium

without selective factor was 85.4%, but in the cultivation of callus tissues of different



varieties on selective medium with mannitol their survival was in the range of 4.4-
5.4%, while the use of selective systems with PEG 6000 callus survived 7.7-10.3%.
The best survival rates in a selective environment with mannitol were in the
varieties: Cosford, Steppe 83, Barcelona, Trapezund and Pie, and when using PEG
6000: Trapezund, Cosford, Barcelona and Steppe 83.

It was studied that the maximum number of drought-resistant callus lines was
formed by Varieties Trapezund, Cosford, Barcelona and Pie with the addition of
selective mannitol agent, and varieties Barcelona, Trapezund and Cosford by adding
PEG 6000 as selective agent. selection for drought resistance using both selective
media - mannitol and PEG 6000.

It is investigated that the best percentages of the number of drought - resistant
regenerating plants were obtained on a breeding medium using mannitol in the
varieties Chisinau, Korzheutsky and Ferjan. But with the use of medium with the
addition of PEG 6000 more drought-resistant regenerating plants were formed in
walnut varieties Bukovynsky 2, Yarivsky and Fernet.

It was determined that with the use of gamma irradiation or urea and
cultivation of callus on a selective medium with the addition of mannitol, the highest
frequency of morphogenic callus was observed in hazelnut varieties: Cosford,
Trapezund, Dar Pavlenko, Steppe 83 and Barcelona, and under similar irradiation
and culture conditions. by adding PEG - in the varieties: Barcelona, Trabzon,
Cosford, Pie and Steppe 83.

It was also studied that when using urea and cultivating callus on a selective
medium with the addition of mannitol, the highest frequency of morphogenic callus
was observed in walnut varieties: Bukovynsky 2, Chernivtsi 1, Fernet, Yarivsky and
Kordene, and under similar conditions of irradiation and cultivation on medium PEG
- in varieties: Bukovynsky 2, Fernet, Klishkivsky, Yarivsky and Chernivtsi 1.

As a result of the use of selective agents: urea and radiation, four hazelnut
genotypes and four more walnut genotypes were selected, which proved to be high

drought resistance in the laboratory.



The best rooting of hazelnut genotypes was observed in the environment of
Driver and Kuniuki - 25 pieces, which was 61% of the total number of explants, and
in nuts 32 pieces. and 71%. Rooting of hazelnut genotypes in the environment of
Murashige and Skuga averaged 46% of the total number of explants, and in the nut
22 pcs. and 49%. For the use of nutrient medium Murashige and Skuga in hazelnuts
took root 75.8%, and walnuts 58.3%. But for the use of the driver and Kuniuki
environment for rhizogenesis - 81.8% and 83.3%, respectively.

It was studied that rhizogenesis occurred better in hazelnut plants than
planting them on perlite and vermiculite. Thus, the plants of these variants increased
the number of roots by 26 and 51%, and the weight by 15 and 31% compared to the
standard. Also, walnut plants increased the number of roots by 40 and 83%, and
weight by 13 and 26% compared to the standard when planted on perlite and
vermiculite. And the length of the roots per plant was only 87 and 77% of the length
of the roots in the control, and their weight was greater than the control variant.
Similarly, the best options for biometric development contributed to the formation
of a larger mass, but smaller in length of the root system.

The average length of the shoot of hazelnut plants for growing them on perlite
was 81.23 mm, and on vermiculite - 95.63 mm. Similarly, the use of perlite and
vermiculite contributed to better stem growth, ie increasing the diameter of the shoot.
It was also found that when planting walnut plants on perlite and vermiculite, the
length of their shoots increased to 85.98 and 99.26 mm, and the diameter to 6.78 and
7.23 mm.
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regenerating plants, osmotic stress.
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