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AO0303AJIEZKHI EOEKTH I30TOIIHOI'O OBMIHY TPUTIIO
B ITPOLECI BEI'ETAIIII BEPBHN

JocTipKeHo KIHETHKY Mepepo3IoIiTy TPHUTII0 MK KOMITOHSHTaMH )KUBOI Ta HE)KUBOT PEYOBHHH SKOCHCTEMH BepOH
Oioi B «greenhouse» ekcnepuMmeHTax. [loka3aHo, M0 BeMMYMHA KOHLEHTpALil TPHTIIO Y BOIHOMY CEpEIOBHILI
JKUBJICHHS TIOMITHO BIUIMBAa€ HAa KiHETHYHI MapaMeTpHW HOTro acHMUIALII B OpraHiuHiil Ta HEOpraHiYHIM PEYOBHHI
oprauizmy Bep6u 6i01 (Salix alba L.). Onucano KiHETHKY HaIXOKEHHS TPUTIIO 3 BOJHOTO CEPEIOBHUIIA KHUBJICHHS 10
BHYTPIIIHBOKJITHHHOTO COKY, OpraHiqyHoi ()a3u pOCIMH Ta TpaHCIHipalifiHMX BUIApiB 3aJIe)KHO BiJl KOHLIEHTpALil
HaJ[BOKKOTO 130TOMY BOAHIO. BusBIEHO n0303anexHi epeKTH, M0 CYNPOBOKYIOThCS (PpaKiioOHyBaHHSIM I30TOIIB
BOJHIO B YCIX KOMIIOHEHTaX OiOCHCTEMH — BOJHOMY CEPEJOBUILI >KUBJICHHS, BHYTPIIIHBOKIITUHHOMY COKOBI,
TpaHCHIpaIifHUX BUMAapaxX Ta B OpraHivyHiid (asi. YCcTaHOBICHO, IO 3i 30UTBIIICHHIM TOYaTKOBOI 00’ €MHOI aKTHBHOCTI
TPUTIIO Y BOJAHOMY cepemoBuIli >kuBneHHs (y 8,6 pasa) 3pocTae IIBHIKICTh BHBEICHHS TPUTiO 3 Hei Ta 3
BHYTPILIHBOKIIITHHHOTO cOKy (y 14,8 Ta 15,6 pa3za BigmOBiIHO), 3HIKYETHCS CTYMiHb aCHMUISLII IBOTO 130TOIY 0
BHYTPIIIHBOKIITHHHOTO COKY (y 41,3 pa3a), 3MEHIIy€eThCs HOro 4acTKa, 0 MOTPAILUIAE A0 OpraHiuyHoi (a3u AepeBHHH
(y 1,3 pasa), 3MeHIIYeThCS BiJHOCHA YacTKa TPHUTIiIO y TpaHcmipaiiiHiii Bomi (y 5,7 pasa). [loBeneHO iCHyBaHHS
¢izionorivanx Oap’epiB, MO Pi3KO H CYTTEBO OOMEXYIOTh aCHMIISAIIIO TPHUTiI0O B KOMIOHEHTH BepOu. Tak, Benmn4nHA
Oap’epa, Mpu Mirpamii HbOro i30TOMy BOJHIO 0 BHYTPIMIHBOKIITHHHOTO COKY, focsirae 15 % i numre 18 - 25 % tputito
MIOTPAIUISE 13 30BHIIIHBOI BOAX 0 OPTaHivHOi (a3u.
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DOSE-DEPENDENT EFFECTS OF ISOTOPIC EXCHANGE OF TRITIUM
IN THE PROCESS OF WILLOW VEGETATION

The paper is devoted to the study of the kinetics of tritium redistribution between living and inanimate matter of
white willow in the “greenhouse” experiments. It was shown that the concentration of tritium in the aquatic
environment significantly affects the kinetic parameters of its assimilation in the organic and inorganic matter of the
organism of the white willow (Salix alba L.). The Kinetics of the influx of tritium from the aqueous nutrient into the
intracellular juice, the organic phase of plants, and transpiration fumes, depending on the concentration of the
superheavy hydrogen isotope, are described. Dose-dependent effects were identified, accompanied by fractionation of
hydrogen isotopes in all components of the biosystem - the aquatic food environment, intracellular juice, transpiration
fumes, and in the organic phase. It was found that with an increase of the initial specific activity of aqueous feeding
solution (by 8.6 times): the rate of tritium removal from it and from intracellular juice increases (by 14.8 and 15.6 times,
respectively), the degree of assimilation of this isotope into intracellular juice decreases (by 41.3 times), and its the part
that enters the organic phase of wood (1.3 times) decreases the relative proportion of tritium in transpiration water
(5.7 times). The existence of physiological barriers that sharply and significantly limit the assimilation of tritium into
the components of the willow has been proved. Thus, the value of the barrier during the migration of this isotope of
hydrogen into the intracellular juice reaches 15 % and only 18 - 25 % of tritium gets from the external water into the
organic phase.

Keywords: tritium, white willow, intracellular juice, organically bound tritium, transpiration, kinetics, dose-
dependent effect.

REFERENCES

1. V.M. Bobkov, V.V. Dolin. Isotopic metabolism of tritium during the willow growing season. Zbirnyk Naukovykh
Prats Instytutu Heokhimiyi Navkolyshnoho Seredovyshcha NAN Ukrayiny. Ser. “Heokhimiya ta ekolohiya” 25
(2016) 49. (Ukr).

2. V.V.Dolin et al. Isotopic Effects of Tritium During the Growth of White Willow. Universal Journal of Geoscience
6(6) (2018) 175.


mailto:vdolin@ukr.net
mailto:vdolin@ukr.net
http://www.igns.gov.ua/wp-content/uploads/2017/01/Sbornyk-25-_-fin_4.pdf
http://www.igns.gov.ua/wp-content/uploads/2017/01/Sbornyk-25-_-fin_4.pdf
http://www.igns.gov.ua/wp-content/uploads/2017/01/Sbornyk-25-_-fin_4.pdf
https://doi.org/10.13189/ujg.2018.060601
https://doi.org/10.13189/ujg.2018.060601

w

~

9.

Tritium in Some Typical Ecosystems. Technical Reports Series 207 (Vienna: IAEA, 1981).

Environmental Isotopes in the Hydrological Cycle. Principles and Applications. Vol. 1, chapter 3. Abundance and
Fractionation of Stable Isotopes (Vienna: IAEA, 2000) p. 23.

Modelling the Environmental Transport of Tritium in the Vicinity of Long Term Atmospheric and Sub-Surfaces
Sources. Report of the Tritium Working Group of the Biosphere Modelling and Assessment (BIOMASS)
Programme, Theme 3 (Vienna: IAEA, 2003).

Quantification of Radionuclide Transfer in Terrestrial and Freshwater Environments for Radiological
Assessments. IAEA TECDOC No. 1616 (Vienna: IAEA, 2009) 622 p.

Tritium in the Biosphere. Eds. E.V. Sobotovich, V.V. Dolin (Kyiv: Naukova dumka, 2012) 224 p.

V.A. Syrovatko. Tritium-Containing Water in the Processes of Plant Water Exchange. Thesis of the Candidate of
Biological Sciences (Kyiv, 1984) 149 p. (Rus)

C. Boyer et al. Tritium in plants: A review of current knowledge. Environmental and Experimental Botany 67
(2009) 34.

10. P. Le Goff et al. Isotopic fractionation of tritium in biological systems. Environment International 65 (2014) 116.

Hapniita/Received 08.04.2020


https://inis.iaea.org/collection/NCLCollectionStore/_Public/12/632/12632398.pdf
http://www-naweb.iaea.org/napc/ih/documents/global_cycle/Environmental%20Isotopes%20in%20the%20Hydrological%20Cycle%20Vol%201.pdf
http://www-naweb.iaea.org/napc/ih/documents/global_cycle/Environmental%20Isotopes%20in%20the%20Hydrological%20Cycle%20Vol%201.pdf
https://www.iaea.org/publications/6696/modelling-the-environmental-transport-of-tritium-in-the-vicinity-of-long-term-atmospheric-and-sub-surface-sources
https://www.iaea.org/publications/6696/modelling-the-environmental-transport-of-tritium-in-the-vicinity-of-long-term-atmospheric-and-sub-surface-sources
https://www-pub.iaea.org/MTCD/Publications/PDF/te_1616_web.pdf
http://www.nas.gov.ua/EN/Book/Pages/default.aspx?BookID=0000013866
https://doi.org/10.1016/j.envexpbot.2009.06.008
https://doi.org/10.1016/j.envexpbot.2009.06.008
https://doi.org/10.1016/j.envint.2013.12.020

