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2. Phytotoxicological assessment of Zn2+ and Cu2 + soil contamination by reactions of Trifolium pratense L. -
Qualifying scientific work on the rights of the manuscript

Pedepar:

1. Incepranjiiina po60Ta NpUCBIYEHA JOCiIKEHHIO BIUIMBY BaXKKUX MeTasiB Ha pocaunu Trifolium pratense L., ix
aKyMYJISLIIO Ta JIOKAJi3alilo Ha pi3HUX PiBHSAX OpraHisanii pOCJIMHHOrO OpraHi3My Ta 3'1CYBaHHIO MO>KJIMBOCTI
IiarHOCTHKY PiBHS 3a6pyAHEHHS I'PYHTIB BAXXKMMHU MeTasiamu 3a peakuisimu Trifolium pratense L. BcranosieHo
BIJIMB Zn2+ Ta Cu2+ Ha Mopdo-diziosnoriyHi nokasHMKY KOHIOMKUHY s1y4Hoi. 3a 5-10 MJIK crioctepiraeTbcs icToTHE
[IPUTHIYEHHS, @ CTUMYJIIOBaHHS IIPOPOCTAHHS NPOSBIIIOCH 3a Aii 1 MIK. BCTaHOBJIEHO CYTTEBY PiZHUIIO MK
BIUIMBOM iOHIB LIMHKY Ta Mifli HA pOCTOBI NapaMeTpy KOHIOMMHY. Haii6inb1i 3MiHM JOBXUHY MAaroHiB Ta KOPEHIB

IIPOPOCTKIB BUSBJIEH] 3a BILIMBY i0HIB LIMHKY. MakcuMasbHa KijIbKiCTb XJI0pOo(iny a+B CIIOCTEPiraeThcs B repion



OyroHisauii. HailH1K4i NOKa3HUKY XJI0pOoQisiB a+B y KOHTPOJI Ta Mifl 4ac UBiTiHHS. 3'51COBaHO OCOGIMBOCTI Mirpauii
Ta akymyJisinii BM B cuctemi rpyHT-pocinH. 3a KOHLeHTpauii BMHKY B IpyHTi 1, 5, 10 MIIK, f10T0 BMIiCT B KOpEHSX
3pocTae B 2, 3, B HaI3eMHiil yacTuHi B 1,5-2 pa3u. BcTaHOB/IEHO, 1110 IIPY BHECEHHI B I'PYHT KaJIbLil0 BasKKi MeTaJn
(Mizb Ta UMHK) IEPeXosTh y MaslopyxoMuil ctaH. ITlornuHanHs BM miHimanbHe ripu pH 6,5, Ipy 3aKUCHEHHI, a60
3aJIy)KeHi I'PYHTIB NOrJMHaHHS BM 36inbuyeTbest. BusiBieHi 4iTKi 7030-3a/1€5KHI CUMIITOMU 3MiH MOPQOJIOTiYHO]
Oy[l0BY JIMCTKOBO] NJIACTMHKU I1pY 3a0pyAHeHHi IpyHTiB Cu2+ i Zn2+ 103BOJISI0Th pekoMeHayBatu nocisu Trifolium

pratense L. B posii 6araTopiuHoro 6ioiHauKaTopa 3a6pyAHEHHS HaBKOJIMIIHBOTO CcepenoBuma BM.

2. The dissertation is devoted to the research of the influence of Zn2+ and Cu2 + on the morpho-physiological
parameters of meadow clover. It is shown that depending on the concentration of sulfuric acid salts, different
effects on seed germination energy are observed. Concentrations of 5-10 MPC cause severe suppression.
Stimulation of germination energy was manifested at a concentration of 1 MPC. It is established that there is a
significant difference between the influence of zinc and copper ions on the growth parameters of clover plants.
The largest changes in the length of shoots and roots of clover seedlings were found under the influence of zinc
ions. Minor changes in biometric parameters occurred under the action of copper ions. The seasonal dynamics of
chlorophyll content in meadow clover leaves has been studied: the maximum amount of chlorophyll a+b is
observed during budding, when all leaves have developed and the plant is actively preparing for the successful
implementation of the most important life strategy - generative reproduction. The lowest total values of
chlorophyll a+b in our control were observed during flowering and fruiting. With increasing concentration of the
element in the soil, their concentration in the plant increases to a certain limit, and at low concentrations
increases linearly. Thus, when the concentration of zinc in the soil 1, 5, 10 MPC, its content in the roots increases
by 2, 3, in the aboveground part of 1,5-2 times. It was found that the higher the content of humus in the soil, the
lower the toxic effect of heavy metals. In the presence of calcium, most heavy metals (copper, zinc) become
immobile, the mobility. The uptake of HM by plants is minimal at a pH of about 6,5, with the acidification or
leaching of soils, the uptake of HM increases. The revealed clear dose-dependent symptoms of changes in the
morphological structure of the leaf blade during soil contamination with Cu2+ and Zn2+ allow us to recommend
crops of Trifolium pratense L. as a perennial bioindicator of HM environmental pollution.
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