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1. Inceprauiiina po60Ta € CaMOCTIIHUM JOCJIiIPKEHHSM Ta NIPUCBSIYEHA €KOJIOTIYHOMY OOI'PYHTYBAHHIO T€XHOJIOTIi
BUPOIIlyBaHHS MicKaHTYycy rirantcbkoro (Miscanthus x giganteus) Ha gerpazoBaHuX I'pyHTax 3a Aii peryasTopis
POCTY pPOCJIMH. AKTyaJIbHICTh TEMU 3YMOBJIEHA ITPO6JIEMOIO lerpaallii MapriHajJibHUX I'PYHTIB Ta IOTPE6OIO B
PO3po0Li CTIMKMX, €KOJIONYHO O6€3MEeYHNX arpOTEXHOJIOTIN 1711 BUKOPUCTaHHS KyabTypu Miscanthus x giganteus B
arpapHomy cekrtopi. [lokasaHo, mo KynbTypa Miscanthus x giganteus € IepcrneKTUBHOO 6i0€HEPreTUYHOIO
POCJIMHOIO 3 BUCOKMMU aflanTalliiHUMU Ta diTopeMeniallilHUMU BIACTUBOCTSIMU 3aBASKY TaTHOCTI MOTJIMHATY Ta
HAKOIMWYYyBaTU BaXXKi MeTaJly, sIKi € IOTEHLiHO TOKCUYHUMU €JIEMEHTaMH (30KpeMa, cBuHelb (Pb), Hikessb (Ni),
Mmigpb (Cu), xpom (Cr), uuHK (Zn) Ta Mapraseus (Mn)). JIoLinbHICTh BUPOLYBaHHS! MiCKaHTYCY FiraHTCbKOTO Ha

MapriHajbHUX TEXHOT'€HHO 3a0pylHEHUX I'PYHTAX, 110 BTPATUIU [IPUPOAHY POLIOUICTh, JOBEJeHa HOro 30aTHICTIO



CIIPUMSTH IX BiJHOBJIEHHIO Ta PEKYJIbTUBALIil. BCTAaHOBJIEHO, 110 3aCTOCYBAHHS PETYJISTOPIB POCTY POCJIMH IIiJl 4ac
BUpoIyBaHHsS Miscanthus x giganteus 3Ha4HO 36iJblIye 10r0 BereTaTUBHY Macy Ta Macy KOPeHEeBUIl, a TaKOXK
nokpailye sKicTb 6iomacu. Ha 3a6pyiHEHUX BAXXKMMU METallaMy IPyHTax 00poOKa pr30M peryJsiTopaMu poCcTy
pocauH (Yapkop, Peronant, CTUMIIO) NiiBUILYe afanTalliliHi BJIACTUBOCTI POCJIVH i 3MEHIIye ixHi CTPeCcOoBi peaxiiii
1010 BIJIMBY TOKCUYHUX PEYOBUH. JJOCIIIPKEHO PiCTCTUMYJIIOBAJIbHY aKTUBHICTh MikpomileTa Cylindrocarpon
obtusiusculum (mani - C. obtusiusculum), 1110 € [1if0400 peYOBUHOIO B CKJIaZi PeryasTopiB pocTy CTUMIIO Ta
PeromnanT. BusHaueHo, 10 Halle(peKTUBHIIIUM CepeLOBULIEM J1s1 POCTY Ta HAKONMYeHHs 6iomacu minerniio C.
obtusiusculum BusiBUIOCS cepenoBulle 3 OIABAHHIM KpoxMaro. Ha oMy cepeoBulli cepeHs MBUAKICTb
pocty C. obtusiusculum y 2,3 pa3u nepeBullye NOKa3HUKY [JIS1 CEPEeLOBUIIA 3 TJII0K03010 Ta y 3,3 pasu — 3
J1akTO3010. MakcuMasibHa KOHLEHTpallisl HakoIn4yeHoi 6iomacu csrae 2,47 r/, 1o BABivi 6inbie, HiX Ha
CepeloBUIIAX i3 [VIIOKO3010 Ta JIAKTO3010. BusiBiIeHO, o Moau(iKoBaHi perynaTopu pocty CTUMIIO Ta Peromnnaxr,
OTpUMaHi mIIxoM KysbTuByBaHHA C. obtusiusculum Ha cepenoBuii 3 KpoxmasaeM, MalOTb BUCOKY
diTocTUMymOBabHY aKTUBHICTB o0 Miscanthus x giganteus. Ix 3acTocyBaHHs 3HaYHO MiiBUIILYE
MOp(OMETPUYHI TOKa3HUKU POCJIMH: IOBXUHY KOpeHeBoi cuctemu - 10 20,2%, a Hag3eMHOi yacTuHU - 10 12,7%
IIOPIiBHSIHO 3 KOHTPOJIEM. Lle CynTpoBOIKY€ETbCS aKTUBALli€l0 0OMiHY PEYOBUH, IOKPAIEHHSIM (POTOCHUHTESY Ta
3POCTaHHSM CTiMKOCTi pOCIMH 10 cTpecoBuxX yMoB. CtaTuctuyHuil anani3 (Radj2=0,91 gys xopeHis ta 0,87 nJ1s
HAJ3€MHOI YaCTHHU) MiTBEPIMB JOCTOBIPHY 3aJI€>KHICTh 11X IIOKA3HMUKIB Bif] TUITy BYIJIEBOJHOIO IKepeJa Ta TUILY
peryssitopa pocty (Peronnant abo Ctumno). lle 3ymoBIeHO NMOBIpHUM (POPMYBaHHSIM MIMPUIOTO CIEKTPA
6i0aKTUBHUX METab0IiTiB, 30KpemMa GiTOrOpMOHOIIOAIOHUX CIIOJYK, IO MiATBEPIKEHO SIK JIsl TECT-00 €KTa
(mmenuni 03uMof), Tak i 1151 6ioeHepreTHYHOI KyabTypu Miscanthus x giganteus. BctanoBsieHo, 1110 rpenapar
CTuMIIO Ha KpOXMaJIbHIN OCHOBI Halle(peKTUBHIIle CTUMYJIIOE€ PO3BUTOK KOPEHEBOI CUCTEMU MiCKaHTYCY, L0 €
0CO0JIMBO BKJIMBAM HA PaHHIX €Tanax poCTy POCJIMH, TO[i sIK PeronsyaHT Kpalile CIpuse HapOCTaHHIO HAaZ3EMHO]
MacH KyJIbTypH. Pe3ynbTaTu NOCHiIKEHHS NiATBEPIKYIOTb JOLiNBHICTD IiIbOBOTO 3aCTOCYBAaHHS PETYIISITOPIB
pocty (Hapkop, Peromnyiant, CTUMIIO) 3 ypaxyBaHHSIM CKJIally IIO>KMUBHOTO CEpeOBUIIA MTif, yac iX 610TeXHOJIOTiYHOro
BMPOOHULITBA. BU3Ha4Y€HO, 10 HalBUIly €(PEKTUBHICTb BIIJIMBY HA MOP(GOMETPUYHI IapaMEeTPU Ta BUXif, CyXOi
6iomacu Miscanthus x giganteus perysnsiTopy pocTy pOsBISIOTh Ha TPETil Pik BereTallii, e 3aCTOCYyBaHHS
npenapaty CTUMIIO 3abe31edye MaKCUMaabHUI IPUPICT BUCOTHU cTebiia Ha 98% (mo 145 cM) IOPIBHSIHO 3
KOHTpoJieM. Buxif cyxoi 6iomacu nig, pieto npenapartis Yapkop ta Ctumio 3pic Ha 60% Tta 54% BifnoBinHo, 10
HiATBEPIAXYE iX BUCOKY CTUMYJIIOBAJIbHY Hi0. JOCIiI)KEHHSIMU JOBELEHO BUCOKY (diTopeMeialiiiHy e(peKTUBHICTb
Miscanthus x giganteus 3a yMOB IOMipHOTr'O TEXHOT€HHOTO 3a0pyJHEHHS MapTiHAJIbHUX I'PYHTIB HiKeJIeM Ta XPOMOM
(1,3-1,4 T IK). Bioctumysnsuis peryasitopamu pocty (Ctumno, Yapkop, Peronsant) tpaHcdopmye 6ypepHy 31aTHICTh
enagoromny, TpaHcdopMye XiMiUHY piBHOBary puzocqepu, CIpUsiouy epeBeeHHI0 iHepTHUX (POPM MOTEHLIIHO
tTokcuuHux enemMeHTiB (I[1TE) y pusocdepi Ta ix noganblly eKCTpakLilo KOPpeHEBOIO cucTeMoro Miscanthus x
giganteus.

2. The dissertation is an independent study and is devoted to the ecological justification of the technology of
growing Miscanthus x giganteus on degraded soils under the action of plant growth regulators. The relevance of
the topic is due to the problem of degradation of marginal soils and the need to develop sustainable,
environmentally safe agricultural technologies for the use of Miscanthus x giganteus in the agricultural sector. It
has been shown that Miscanthus x giganteus is a promising bioenergy plant with high adaptive and
phytoremediation properties due to its ability to absorb and accumulate heavy metals, which are potentially toxic
elements (in particular, lead (Pb), nickel (Ni), copper (Cu), chromium (Cr), zinc (Zn) and manganese (Mn)). The
feasibility of growing Miscanthus x giganteus on marginal technogenically contaminated soils that have lost their
natural fertility is proven by its ability to promote their restoration and reclamation. It has been established that
the use of plant growth regulators during the cultivation of Miscanthus x giganteus significantly increases its
vegetative mass and rhizome mass, and also improves the quality of biomass. On soils contaminated with heavy
metals, treatment of rhizomes with plant growth regulators (Charkor, Regoplant, Stimpo) increases the adaptive
properties of plants and reduces their stress reactions to the effects of toxic substances. The growth-stimulating
activity of the micromycete Cylindrocarpon obtusiusculum (hereinafter - C. obtusiusculum), which is the active



substance in the growth regulators Stimpo and Regoplant, was studied. It was determined that the most effective
medium for the growth and accumulation of biomass of the mycelium of C. obtusiusculum was a medium with the
addition of starch. On this medium, the average growth rate of C. obtusiusculum is 2.3 times higher than on a
medium with glucose and 3.3 times higher than on a medium with lactose. The maximum concentration of
accumulated biomass reaches 2.47 g /1, which is twice as high as on media with glucose and lactose. It was found
that the modified growth regulators Stimpo and Regoplant, obtained by cultivating on a medium with starch, have
high phytostimulating activity against Miscanthus x giganteus. Their use significantly increases the morphometric
parameters of plants: the length of the root system - up to 20.2%, and the above-ground part - up to 12.7%
compared to the control. This is accompanied by activation of metabolism, improvement of photosynthesis and
increased resistance of plants to stress conditions. Statistical analysis (Radj2 = 0.91 for roots and 0.87 for the
above-ground part) confirmed a significant dependence of these parameters on the type of carbohydrate source
and the type of growth regulator (Regoplant or Stimpo). This is due to the probable formation of a wider spectrum
of bioactive metabolites, in particular phytohormone-like compounds, which was confirmed both for the test
object (winter wheat) and for the bioenergy crop Miscanthus x giganteus. It was found that the starch-based
preparation Stimpo most effectively stimulates the development of the root system of miscanthus, which is
especially important in the early stages of plant growth, while Regoplant better promotes the growth of the above-
ground mass of the crop. The results of the study confirm the feasibility of targeted use of growth regulators
(Charkor, Regoplant, Stimpo) taking into account the composition of the nutrient medium during their
biotechnological production. It was determined that the highest efficiency of the impact on the morphometric
parameters and dry biomass yield of Miscanthus x giganteus growth regulators is shown in the third year of
vegetation, where the use of the Stimpo preparation provides a maximum increase in stem height by 98% (up to
145 cm) compared to the control. The yield of dry biomass under the influence of the preparations Charkor and
Stimpo increased by 60% and 54%, respectively, which confirms their high stimulating effect. Studies have proven
the high phytoremediation efficiency of Miscanthus x giganteus under conditions of moderate technogenic
contamination of marginal soils with nickel and chromium (1.3-1.4 MPC). Biostimulation with growth regulators
(Stimpo, Charkor, Regoplant) transforms the buffer capacity of the edaphotop, transforms the chemical balance of
the rhizosphere, promoting the transfer of inert forms of potentially toxic elements (PTE) in the rhizosphere and
their subsequent extraction by the Miscanthus x giganteus root system.
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