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Pedepar:

1. Tlpy mpoBefeHHi frcepTaliiiHOro JOCiIKEHHS 3 BUBUEHHS BIUVIMBY METa00JIiYHO aKTUBHUX PEYOBUH Ta iX
KoMbiHaliil Ha ¢isiosioriuHi nokazHuku cisHuiB Ginkgo biloba L. 6ys10 BcTanoBI€HO, 1110 NIepeinociBHa 06pobKa
HACiHH4 [HKIo IAMU PEYOBMHAMU MTO3UTHUBHO BILJIMBA€ HA IOTO CXOXKICTh. Y CIPUSITIIMBI POKU OO0 POPMYBaHHS
Haloinbm epEeKTUBHO HA CXOXICTb BIUIMBAIM KOMOiHallii pe4oBuH 3 Bitaminy E + [IOBK + MeTionin + MgSO4 Ta
Bitaminy E + V6ixinoH-10. HaciHH4, 110 popMyBanoch y HECIPUSITIAUBI pOKY, MaJIo HU3bKY CXOXiCTb. Hac
IIPOPOCTaHHS TAKOI'O HACIHHA 3HAYHO 30iJIbIIyBaBCsl, CXO[HU Bil3HaYanuCh HeApyXHicTio. HallegekTusHile Ha
CXOXICTb TaKOTO HACiHHS BIJIMBaja KoMOiHalis pedoBuH 3 Bitaminy E + MeTionin + I[IOBK. Hab6inbwm epexTuBHMI
BILJIMB Ha [IOBXXUHY KOPEHS CisSHILIIB T{HKro Maja KoMmbiHallisi MeTaboJIiuHO aKTUBHUX PEYOBUH y CcKiani Bitaminy E +
Mertionin + [TOBK, a Takox cnosiyku MeTioHiHy, [IOBK Ta MgSO4. Ha noka3HUK cepeHbOi KiJIbKOCTi 6iYHMX
KOPEHiB HallKpalle BIUIMBAIM KOMOiHallii pe4oBuH y ckiazi Bitaminy E + Metionin + [IOBK Ta Bitaminy E +
Mertionin + IIOBK + MgSO4, a Takoxx MeTionin. Kom6inauii pe4oBuH y cknagi Bitaminy E + MeTionin + IIOBK Ta
Bitaminy E + MeTioniH + [IOBK + MgSO4 ta po3unau MgSO4, Biramin E ta [IOBK manu CTUMYJIIOI0YMH BIIJIMB HA



BUCOTY cTeb1a cisiHuiB Ginkgo biloba. Ha BenmyuHy nokasHuka cepeHboi KiJIbKOCTI JIMCTKIB HA MOJIOGUX POCJIMHAX
riHKro MO3UTHUBHUH BIUIUB MaJIU BCi HOCJIIPKyBaHi KOM6iHallii MeTaboIiYHO aKTUBHUX PEYOBHH, a TaKOK MeTiOHiH.
[TepennociBua 06po6Ka HaCiHHS THKTO NOCIi/I)KyBaHUMU PEYOBUHAMU CIIPUsiia HAKOIIMYEHHIO Macu CUPOi
PEYOBMHHU CisIHIISL Y IEPio]] aKTUBHOTO pocTy. Haibinbmi 3Ha4€HHS Macu CUPOi p€4OBUHU OyJIU BigMideHi y
BapiaHTaxX BUKOPUCTAHHS /111 06poOKU HaciHHA Bitaminy E Ta MeTioHiHy, a Tako>X KoM6iHallii pe4oBuH 3 Biraminy E
+ MertioniH + ITOBK. 151 >x KoMb6iHalist 6ysia Hait6inb ePEeKTUBHOIO i 32 IOKA3HUKOM MacH CyX0i pe4OBUHMU CisIHIS
Ginkgo biloba. MeTa601iuHO aKTUBHI pe4OBMHU Ta iXx KOMOiHallii CIIPUN 30iIbIIEHHIO CEPEAHbOI IO JTMCTKIB
cisiHuiB Ginkgo biloba. Haite¢exTuBHile Ha el NOKa3HMK BIUIMBAIM KOMOiHaLii criosyk 3 Biraminy E + Y6ixiHOH-
10, Biraminy E + Metionin + [1OBK ta Bitaminy E + Metionin + [IOBK + MgSO4 ta po3unau MgSO4 i Bitaminy E.
BkazaHi BapiaHTU [OCJiJIKeHb TakoX e(EeKTUBHO BIJIMBAJIY i Ha MOKAa3HUK CEPeIHbOI MAaCU JINCTKA CisIHIIiB TiHKTO.
Hari6inpima maca cupoi pe4oBMHMU JINCTKA CIIOCTEPIrasach y BapiaHTax i3 3aCTOCYBaHHSIM KOMOiHAlill pe4OBUH
Bitamin E + Y6ixiHon-10 i Bitamin E + MeTionin + IIOBK + MgSO4. Ha roka3HuK Macy CyxOi pe4OBHUHU JIMCTKA
HalKpalle BIJINBajJIu KoMmbiHalii pedoBuH y cknani Bitamid E + Metionin + [IOBK i Bitamin E + MeTionin + ITOBK +
MgS04, a Takox Y6ixiHoH-10 Ta MgSO4. Ha nokazHuku BMicTy xy10podisiB a Ta b y 1McTKax riHKro ABOJIONaTEBOTO
Harle(eKTUBHille BIIMBaB Y6ixiHOH-10, IKuil CIIPUSIB MiABULLEHHIO BMICTY IIIrMEHTIB XJIOPOQiJiB a Ta b MopiBHSAHO
i3 3HaUEHHSIMU KOHTPOJILHOTO BapianTy Ha 15,9 Ta 24,6 %. Cepeq, KoMbiHaIill HANOIbIIKI BIIJIMB HA HAKOIIMYEHHS
IirMeHTiB Majia croslyka y ckiagai Bitamin E + MeTioHiH + ITOBK, sika cripusiyia 36i/blI€HHIO BMiCTy XJ10podifiB a Ta
b nopiBHSIHO 70 KOHTpOMO Ha 32,4 Ta 37,7 % BiAnoBiTHO. MeTaboJIiYHO aKTMBHI pEYOBMHHU Ta ix KOMOiHaLlii cripusiiu
HAKOIMYEHHIO KAPOTUHOILIB Y INCTKAX riHKro. Hait6inbiry edekTuBHiCTh BUsgBUIn MeTioHin, MgSO4, ITOBK, a
TaKoX KombiHanii pedoBuH 3 Bitaminy E + MeTionin + [IOBK rta Bitaminy E + Mertionin + I[IOBK + MgSO4.
[lepeBuineHHs 3HaY€Hb KOHTPOJIIO Y LIMX BapiaHTax OyJu y MexKax Bif 25,5 1o 36,4 %. BmicT ackop6iHOBOI KUCJIO0TH
y JIMCTKAX THKro Haibinbmum 6yB y BapiaHTax 3aCTOCYBaHHS 1151 0OPOOKMU HACiHHS nepeq BuciBom MgSO4 ta
KoMmbiHanii pedoBuH 3 Bitaminy E + MeTionin + [IOBK. Bka3zaHi BapiaHTu 3a6e3re4niy 3pOCTaHHS LbOT0 IIOKa3HUKa
Ha 26,6 i 26,4 % BignosinHo. [lepennociBHa 06po6ka HaCiHHS OCIiI)KyBaHMMY PEYOBUHAMMU CIIpUsiia 6ilbIIOMYy
HAKOIMWYEHHIO (PJIaBOHOIMIB Y JIMCTKAX CisHLIB TriHKro. Haiibinpine 3Ha4eHHs 6yJ0 BigMiueHe y BapiaHTax i3
3aCTOCYBaHHSIM KOMOiHalliil pe4oBuH 3 Bitaminy E + MeTionin + [IOBK + MgSO4 ta Bitaminy E + MertioniH + [IOBK,

sIKi epeBuIyBaJd KOHTPOJIbHI 3HaYeHHs Ha 125,6 i 127,2 % BianosigHo.

2. During the dissertation research on the influence of metabolically active substances and their combinations on
the physiological indicators of Ginkgo biloba L. seedlings, it was found that pre-sowing treatment of ginkgo seeds
with these substances has a positive effect on its germination. In favorable years of its formation, the most
effective effect on germination was exerted by combinations of substances from Vitamin E + PHBA + Methionine +
MgS04 and Vitamin E + Ubiquinone-10. Seeds formed in unfavorable years had low germination. The germination
time of such seeds increased significantly, and the seedlings were not sociable. The most effective effect on the
germination of such seeds was exerted by a combination of substances from Vitamin E + Methionine + PHBA. The
most effective effect on the root length of ginkgo seedlings was exerted by a combination of metabolically active
substances in the composition of Vitamin E + Methionine + PHBA, as well as the compounds of Methionine, PHBA
and MgSO4. The average number of lateral roots was best influenced by the combinations of substances in the
composition of Vitamin E + Methionine + PHBA and Vitamin E + Methionine + PHBA + MgS04, as well as
Methionine. The combinations of substances in the composition of Vitamin E + Methionine + PHBA and Vitamin E +
Methionine + PHBA + MgSO4 and solutions of MgSO4, Vitamin E and PHBA had a stimulating effect on the height of
the stem of Ginkgo biloba seedlings. The value of the average number of leaves on young ginkgo plants was
positively influenced by all the studied combinations of metabolically active substances, as well as Methionine.
Pre-sowing treatment of ginkgo seeds with the studied substances contributed to the accumulation of the mass of
raw material of the seedling during the period of active growth. The highest values of the mass of raw material
were noted in the variants of using Vitamin E and Methionine for seed treatment, as well as the combination of
substances with Vitamin E + Methionine + PHBA. The same combination was the most effective in terms of dry
matter mass of Ginkgo biloba seedlings. Metabolically active substances and their combinations contributed to an
increase in the average leaf area of Ginkgo biloba seedlings. The most effective effect on this indicator was exerted



by combinations of compounds from Vitamin E + Ubiquinone-10, Vitamin E + Methionine + PHBA and Vitamin E +
Methionine + PHBA + MgSO4 and solutions of MgSO4 and Vitamin E. The indicated research options also
effectively influenced the average leaf mass of ginkgo seedlings. The greatest mass of raw leaf matter was observed
in the options using the combinations of substances Vitamin E + Ubiquinone-10 and Vitamin E + Methionine +
PHBA + MgSO4. The dry matter mass of the leaf was best influenced by combinations of substances in the
composition Vitamin E + Methionine + PHBA and Vitamin E + Methionine + PHBA + MgSO4, as well as Ubiquinone-
10 and MgSO4. The most effective effect on the content of chlorophylls a and b in the leaves of Ginkgo biloba was
exerted by Ubiquinone-10, which contributed to an increase in the content of chlorophylls a and b pigments
compared to the values of the control variant by 15,9 and 24,6%. Among the combinations, the greatest effect on
the accumulation of pigments was exerted by the compound in the composition of Vitamin E + Methionine + PHBA,
which contributed to an increase in the content of chlorophylls a and b compared to the control by 32,4 and 37,7%,
respectively. Metabolically active substances and their combinations contributed to the accumulation of
carotenoids in ginkgo leaves. The greatest effectiveness was demonstrated by Methionine, MgSO4, PHBA, as well
as combinations of substances from Vitamin E + Methionine + PHBA and Vitamin E + Methionine + PHBA + MgSO4.
The excess of control values in these variants ranged from 25,5 to 36,4%. The content of ascorbic acid in ginkgo
leaves was the highest in the variants of application for seed treatment before sowing MgSO4 and the combination
of substances from Vitamin E + Methionine + PHBA. These variants provided an increase in this indicator by 26,6
and 26,4%, respectively. Pre-sowing treatment of seeds with the studied substances contributed to a greater
accumulation of flavonoids in the leaves of ginkgo seedlings. The highest value was noted in the variants with the
use of combinations of substances from Vitamin E + Methionine + PHBA + MgSO4 and Vitamin E + Methionine +
PHBA, which exceeded the control values by 125,6 and 127,2%, respectively.
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1. Ilefiko Biramii Lnmiv

2. Vitalyi I. Sheiko

KBasigikamis: 1. 6. u., npodecop, 14.03.04

InenTudgikarop ORCID ID: 0000-0001-7932-4478

JoparkoBa indpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: HiKnHCHKUIA mepKaBHUIT yHiBepcuTeT iMeHi Mukosu T'orons
Kopg 3a €IPIIOY: 02125668

Micue3HaxoaKeHHS: ByJL. ['padceka, 6yz. 2, HisxkuH, Hibkuncekuit p-H., 16602, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. 'aBil1 Banentnna MukosaiBHa

2. Valentyna M. Havii

KBasigikamis: . 6. 1., nou., 02.00.10

Imentudikarop ORCID ID: 0000-0002-2804-0456

JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIUYHOL 0CO0H: HiXMHCbKUIA IepKaBHUiA yHiBepcuTeT iMeHi Mukomnu T'orois
Kopg 3a €IPIIOY: 02125668

Micue3Haxoa>KeHHS: By ['padcebka, 6yp. 2, Hixkun, Hixkuncbkuii p-H., 16602, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak/1104Hi BiZOMOCTI

BaacHe IlpizBume Im's I10-6aTbKOBI Kyamenko Onena BopucisHa
rOJIOBH paau

BnacHe IlpizBume Im's I10-6aTbKOBI Kyumenko Onena Bopucisna
rOJIOBYIOYOrO Ha 3acCimaHHi

BiagmoBizasibHUH 32 MiATOTOBKY Ipuna Yepesko

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




