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Pedepar:

1. Incepraniiina po60Ta IpUCBIY€HAa JOCIIKEHHSM i3 BUBUE€HHSI HAKOIIMYEHHS CBUHIIIO, KaIMil0, IMHKY, Mifii
BEreTaTMBHOIO MACOIO i HACIHHSIM PO3TOpOIIi IIAMUCTOI (Silybum marianum L.) Ta epextruBHOCTI QiTopemeniarii
3a ii BUpOIIyBaHHS y MIOJIbOBUX CiBO3MiHaX NP 3aCTOCYBaHHI Pi3HUX BUJiB OOPUB B yMOBaX iHTEHCMBHOTO
3eMiiepobcTsa [IpaBobepesxHoro JlicocTeny Ykpainu. YI0CKoHaIeHO 3HMKXEHHS iHTEHCUBHOCT]I HAKOITUYEHHS
BaKKUX METAJIIB y BET€TaTUBHIN Maci Ta HaCiHHi po3Toponii IVIIMUCTO] 3a ii MiHepasIbHOT0, OPra’iyHoOro Ta
[103aKOPEHEBOTO ITiTH)KUBJIEHHS B YMOBaX CiJIbChKOTOCIIOAAPCHKUX YTiflb iHTEHCUBHOTO 3€MJIEpOOCTBa. JJoCmimKeHHs
3a TEMOIO JucepTallii NpoBoauaIncs BIponosxk 2017-2020 pp. Ha cipux JicOBUX I'PyHTaxX B yMoBax JlicocTery



[IpaBo6epesxHOro Ha TepuTOopii BiHHMIBKOI 0671acTi. J0CIiIpKEeHO, 0 3a BUPOILIYBaHHSI PO3TOPOIIII IVISIMUCTOI B
yMOBaXx iHTEHCHBHOT'O 3€MJIEPOOCTBA criocTepiranoch nepesuieHHs ['JIK cBuHIIO, KaMilo, HUHKY Ta Mifi y il
BEreTaTUBHIN Maci Ta HaCiHHi, a IHTEHCUBHICTb HAKOIIMYEHHS JAHUX METAJIB y BEr€TaTUBHIN Maci Ta HaCiHHI
pO3TOpONII NJISIMUCTOI 3aj1eKasa Bifl piBHS 3a0pyIHEHHS I'PYHTIB JaHUMU €JIeMeHTaMu. BCTaHOBJIEHO, 110 3a
yIOOPEHHS I'PYHTIB Ta I03aKOPEHEBOTO Mi KUBJIEHHS [TPY BUPOLYBaHHI PO3TOPOIII IVISIMUCTOI CIIOCTEPIranoch
MiJBUIIEHHS YPOSKANHOCTI BEreTaTUBHOI Macy Ta KiJIbKOCTi HACiHHS Y 3pOCTal0vil TOCIiJOBHOCTI: MiHEPAJIbHI
Io6puBa, OpraHiyHi JO6pUBa Ta 03aKOPEHEBE Mi>KUBJIEHHS. Y0OpEHHS I'PYHTIB MiHepaJbHUMU JOOpHUBaMU
(amiayHa cediTpa, cynepdocdar npoctui, Kajuii xyopuctuii, cymim NPK 1o6puB) Clipusiyio BUIIOMY BUHECEHHIO i3
BEreTaTUBHOIO MACOI0 Ta HACIHHSAM PO3TOPOIII IJISIMUCTOI CBUHIIIO — Binm 52,2% 1o 2,14 pasa, kaamito - Bin 41,9% no
3,5 pasa, uuHKY - Big 20,1% no 2,6 pasa Ta mifi - Big 10,2% no 2,3 pa3a nopiBHSHO 3 BapiaHTOM 0€3 yJ00pEeHHS.
BusBieHo, 110 HaiBUIlle BUHECEHHS BaKKAX METaJliB (CBUHELb, KAIMill, IMHK Ta Mifib) CIIOCTEpPIirasoch 3a
yIOOPEHHS TPYHTIB aQ30THUMU JOOPUBAMU, & YI,OOPEHHS I'PYHTIB OpraHiyHMMU J106puBamu (Meperii, nedexar ta
cujiepar) CIIpusLIO 306iIbII€HHIO BUHECEHHS PO3TOPOIIIEI0 IVISIMUCTOIO 3 I'PYHTY CBUHLIIO — Bif, 3,9% 1o 42%,
KagMito - Bif 3,2% 1o 58%, nuHKY - Bif 13,6% 1o 2,03 pasu Ta mifai - Big 24,5% 1o 60,7% 1nopiBHSIHO 3 BapiaHTOM 6e3
yno6peHHs. JlocigkeHo, 10 [103aKOPeHeBe MiKUBJIEHHS po3Toponii msMucToi (PocT-koHneHTpar, Kasniii-xenar
i ®ocdop-xenaT) nigBuIyBaso BUHECEHHS 3 [PYHTIB CBUHLIO — Bif, 11,7% no 69,7, kagmito - Big 0,6% mo 2,1 pasy,
LIMHKY - Bif 6,3% 1o 45,5% Ta mini - Big 10% 1o 38,3% nopiBHsIHO 3 BapiaHTOM 0€3 MifKuBJeHHs. 3a yA00peHHs
rpyHTiB MiHepanbHuMHU (N60P60K60), opraniyHuMU (IeperHin, Aedexar, ripuniist) 1o6prUBaMu Ta I03aKOPEHEBOTO
nimxusnenHs (Pocpop-xenar, Kaniii-xenar, POCT-KOHILEHTpAT) HallBUILA YPOXKAMHICTh HACIHHS PO3TOPOIIIIi
IIJIIMUCTOI CIIOCTepiranack 3a BUKOPUCTaHHS MiHepaibHUX 106puB (N60P60K60). locinkeHo, 10 HalHUKINN
KoediljieHT HaKOIIMYEHHS BXKKMX METaJIiB y HACiHHI PO3TOPOIII IVISIMUCTO] 32 yI0OPEHHS I'PYHTIB MiHEPaJIbHUMU
IoOpMBaMU CIIOCTEPIiraBcs 32 BUKOPUCTaHHS cyMili noopus N60P60K60 (amiauna cesiTpa, cynepdocdat NpocTui,
Kaulifl XJIOpUCTUi). BusHaueHo, 1o yaoOpeHHs IPYHTIB [TPY BUPOLIYBAaHHI pO3TOPOIIILI [JISIMUCTOI OPraHiYHUMU
(meperHiit, nedexar) Ta 3eseHUM (cuaepar) JodpuBaMy, NifBuiLye KoedillieHT HaKONMYEeHHS CBUHIO, KaaMilo,
LIMHKY Ta Mifi y ii BereTaTuBHiNM Maci Ta HaciHHi. HaliHOKYMi NOKa3HUK KoeQillieHTa HAaKONIMYEHHS BAXXKUX METaJliB
CIIOCTEpiraBcs 3a BUPOLIYBaHHS PO3TOPOIIII IJISIMUACTOI Mics1 cupaepary (ripyuigs). BussieHo, mo 3a
[103aKOPEHEBOTO ITiJPKUBJIEHHS HAaMHIDKIUI KoedillieHT HaKOIIMYeHHs BaXXKMX MeTajliB y HaCiHHI po3Toporli

IJIIMUCTOI 6yB 32 BUKOpUcTaHHs Kasiii-xesnar, quHKy - Gocdop-xenar.

2. The dissertation is devoted to the study of the accumulation of lead, cadmium, zinc, copper by the vegetative
mass and seeds of milk thistle (Silypum marianum L.) and the effectiveness of phytoremediation for its cultivation
in field crop rotations with the use of various types of fertilizers under conditions of intensive agriculture of the
Right-Bank Forest-Steppe of Ukraine. The intensity of accumulation of heavy metals in the vegetative mass and
seeds of milk thistle under its mineral, organic and foliar fertilisation in the conditions of intensive farming was
improved. The research on the topic of the dissertation was carried out during 2017-2020 on grey forest soils in
the conditions of the Right-Bank Forest-Steppe in Vinnytsia region. It was found that when growing milk thistle
under intensive farming conditions, the MPC of lead, cadmium, zinc and copper in its vegetative mass and seeds
was exceeded, and the intensity of accumulation of these metals in the vegetative mass and seeds of milk thistle
depended on the level of soil contamination with these elements. It was found that fertilisation of soils and foliar
feeding in the cultivation of milk thistle increased the yield of vegetative mass and the number of seeds in an
increasing sequence: mineral fertilisers, organic fertilisers and foliar feeding. Soil fertilisation with mineral
fertilisers (ammonium nitrate, simple superphosphate, potassium chloride, NPK fertiliser mixture) contributed to
higher removal of lead with the vegetative mass and seeds of milk thistle - from 52,2% to 2,14 times, cadmium -
from 41,9% to 3,5 times, zinc - from 20,1% to 2,6 times and copper - from 10,2% to 2,3 times compared to the
variant without fertilisation. It was found that the highest removal of heavy metals (lead, cadmium, zinc and
copper) was observed when fertilizing soils with nitrogen fertilizers, and fertilizing soils with organic fertilizers
(humus green manure and green manure) increased the removal of lead from the soil by milk thistle - from 3,9% to
42%, cadmium - from 3,2% to 58%, zinc - from 13,6% to 2,03 times and copper - from 24,5% to 60,7% compared to
the variant without fertilisation. It was found that foliar fertilisation of milk thistle (Growth concentrate, Potassium



chelate and Phosphorus chelate) increased the removal of lead from the soil by 11,7% to 69,7 times, cadmium by
0,6% to 2,1 times, zinc by 6,3% to 45,5% and copper by 10% to 38,3% compared to the variant without fertilisation.
When fertilising soils with mineral (N6OP60K60), organic (humus, defecate, mustard) fertilisers and foliar feeding
(Phosphorus-chelate, Potassium-chelate, Growth-concentrate), the highest yield of milk thistle seeds was
observed when using mineral fertilisers (N6OP60K60). It was found that the lowest coefficient of accumulation of
heavy metals in milk thistle seeds under fertilisation of soils with mineral fertilisers was observed when using a
mixture of fertilisers N60P60K60 (ammonium nitrate, simple superphosphate, potassium chloride). It has been
determined that fertilisation of soils in milk thistle cultivation with organic (humus, defecate) and green (green
manure) fertilisers increases the coefficient of accumulation of lead, cadmium, zinc and copper in its vegetative
mass and seeds. The lowest rate of heavy metal accumulation coefficient was observed when growing milk thistle
after green manure (mustard). It was found that the lowest coefficient of accumulation of heavy metals in milk
thistle seeds was observed when using Potassium chelate and zinc - Phosphorus chelate.
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