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PE®EPAT

JumioMHas pabota coiepkKut 55 cTpaHul, 12 pHCYHKOB, 2 TaOJIMLIbI,
46 UCTOYHHKOB.

AHTUT'OJIOJIEJHBIE  PEAT'EHTDBI, 3ACOJIEHUE, FORSYTHIA
INTERMEDIA, SALIX FRAGILIS, IINTAMEHHA S ®OTOMETPH L.

Ieap uccaenoBaHMs: IMPOBECTH CPABHUTEIBHBIM aHAIU3 BO3IEHUCTBUS
AHTHUTOJIOJIETHBIX 00pabOTOK Ha POCTOBBIE MapaMeTphl JAPEBECHBIX PACTEHUN Ha
npumepe GHop3uLHu NpoMeKyTouHou (Forsythia intermedia) u uBbl JoMKoOH (Salix
fragilis) B TOUBEHHOM KYJIbTYpE.

OO0beKThI Hccaen0BaHuA: pactenus Forsythia intermedia v Salix fragilis.

IIpeamer mcciaenoBaHMsi: peakiusl BBICIIMX PACTCHUM HA 3aCOJIEHUE IIPU
BO3/ICIICTBUM aHTUTOJI0JIEIHBIX 00pabOTOK.

MeTtoabl HCCIeI0BAHMSA: TEXHUKA KYJIbTYPBl ex Vitro, aHaliu3 POCTOBBIX
napameTpoB, IJIaMeHHas (poToMeTpus.

IlonyyeHHble pe3yabTaThl: B XOJ€ JKCIEPUMEHTa OblIa yCTaHOBJIEHA
psIMasi 3aBUCHUMOCTb MEXIy TECTUPYEMBIMU KOHUEHTpauusmu AI'P u crenensto
(U3MOIOrMYECKOTO YTHETEHUS MOJEIbHBIX pacTeHui, npupoct Forsythia
intermedia u Salix fragilis B TOYBEHHOW KYJbTYypE YMEHBIIAJCS C YBEIUYCHUEM
KOHIIEHTpAllUd pacTBOpa, YTO JOKa3bIBa€T (PUTOTOKCUYHOCTh TPUMEHSIEMBIX
coJieBbIX cMmeceil. Hanbonee nuurnbupytoiiee AeiCTBUE IPOSBIISLIIOCH B OTHOIIIEHUT
UBBI JIOMKOH, JJIsi KOTOpoil mpu 00pabotke 3% koHuentpauueir AI'P mpupoct
no0eroB cHU3UICA Ha 98,76% 10 OTHOILLIEHUIO K KOHTPOJIIO, a Iipu noause 1 u 0,3%
pactBopamu — Ha 93,61% u 41,85% COOTBETCTBEHHO.

DOTOMETPUYECKUI aHAIN3 TECTUPYEMBIX PAcTBOPOB IOKa3aj, 4YTO
KOHICHTpamusi Na“ BO BCEX PacTBOpax CHIILHO MPEBBICHIA KOHICHTPAIUU JBYX
npyrux uzydaeMbix noHoB (K™ u Ca*"). Jlo6asnenne AI'P nosbimano yposens K*
mumb Ha 4,8 MM, Ipu CpaBHEHUU COJEP>KAHMS B KOHTPOJBHOM pacTBOpE WU
HanuboJjiee KOHIEHTPUPOBAHHOM TecTUpyeMoM pactiope (3%), Ca?’— na 24,1 MM,
Na*— na 567,44 MM. IIpu stoM comepxkanre Ca’" u Na* pocio ¢ yBelIMdeHHeEM
konuerpanuu AP B pactBopax, B orauuume ot K, mokasarend KOTOPOTo
BapbUHOBAJIUCH HE3HAYNUTEIBHO.

J/lOCTOBEPHOCTH MAaTEpHAJIOB M Pe3yJbTATOB JAUIIOMHON padoThbI:
JOCTOBEPHOCTh ~ JAHHBIX, IIOJIYYEHHbIX B IPOBEACHHOM  HCCJIEIOBAaHUH,
MOJITBEPXKJ€HA CTAaTUCTUYECKH MpH TMOMOIIM mporpammHoro maketa GraphPad
Prism v.7.0 no t—kpureputo CThIOJICHTA.

O0s1acTh BO3MOKHOIO NPAKTHYECKOI0 MPHUMEHEHUN: ITOJTYYCHHbIC
JAHHbIE MOTYT TPUMEHSThCA TpU BbIOOpe O€30MACHBIX KOHIIEHTpaUuu



AQHTUTOJIOJICHBIX ~ PEAareHTOB, JUISI  BBIABICHUS OOIIMX 3aKOHOMEpPHOCTEH
BO3JCUCTBUSI AHTUTOJIOJICAHBIX PEAarceHTOB M OLEHKHW YCTOWYHMBOCTH Pa3JIMYHBIX
BHUJIOB PAaCTEHUU K 3aCOJICHUIO B 3UMHHUN MEPHUOJI, TAKKE METOJUKA MOXKET ObITh
WCIMOJIb30BaHa ISl M3YYEHHS BO3JICUCTBUSL APYTHX XUMHUYECKHX BEIIECTB HA
pA3JIMYHBIE BUBI PACTCHUM.



PODEPAT

JlpimioMHast mpana 55 crapoHak, 12 mamtonkay, 2 Tabiiibl, 46 KpbIHILL.

AHTBITATAJNIEAHBISI  POATEHTBI, 3ACAJIEHHE, FORSYTHIA
INTERMEDIA, SALIX FRAGILIS, ITAJIBIMAHASI ®OTAMETPbBIA.

Mbra jgaciaenaBaHHs: TIpaBeclll MNapayHalIbHBI — aHami3  YI3ESIHHS
aHTHITATAIEIHBIX ampalioBaKk Ha POCTAaBbIs MapaMeTphbl JpayHSHBIX paciiH Ha
npbIkiaa3e dap3imii npamexkasaid (Forsythia intermedia) 1 BsipObl noMKait (Salix
fragilis) y Tie6aBaii KyJabTypHI.

AO'eKThI 1acjeqaBaHHs: paciinel Forsythia intermedia 1 Salix fragilis.

IIpaamet nac/jieqaBaHHs: PIAKIIBIS BBHIIIUIIBIX PACTiH HA 3aCaJICHHE MPBI
V3I3€sTHH1 aHThITATAIEHBIX allPaIlOBaK.

MeTtaabl nacjieaBaHHSI: TOXHIKA KYJIbTYpbl ex Vifro, aHalll3 POCTaBbIX
napameTpay, nansiMsaHas GotameTpois.

ATpbIMaHBIfl BBIHIKI: Y X0/13€ 3KCIEPBIMEHTY Oblja yCTalsiBaHas Mpamas
3aJleKHACUb [aMDK TACTOYBaHbIMI  KaHLPHTpambiamMi AP 1 cTynenHro
¢13is1ariyHara npeIrHETY MaJIIbHBIX PACIliH, IPbIPOCT Forsythia intermedia 1 Salix
fragilis ¥ TnebaBail KyJIbTypbl MaMSHIIAYCS 3 MaBEIIYIHHEM KaHIPHTpAIlbli
pacTBopa, ITO Jaka3Bae (DiTaTakCIYHACIh YKBIBAJBHBIX CaJSBBIX CyMecsy.
HaiiGonbi 1HTi0Ipye M3€esiHHE BBISYIsIacs ¥ JadblHEHHI J1a BAPOBI JOMKaM, IS
aKoi mpel anparoyubl 3% kaHipHTpanbisii AP npeipoct yuékay 3HI31ycs Ha
98,76% 'y agHociHax Ja KaHTpoito, a npel mamiee 1% 1 0,3%
pactBopami — Ha 93,61% 1 41,85% aanaBeqHa.

doTaMeTphIUHBl  aHa3  TACTOYBAHBIX  pacTBOpay  makaszay, IITO
KaHIPHTpambist Na“ Ba yCiX pacTBOpax MOIHA IEpaBbICiia KaHIPHTPAIBI JIBYX
inmbIx BeIBywaembix iéHay (K' 1 Ca®"). Jlamanne AI'P nagseimana y3posenr K*
Tosibkl Ha 4,8 MM, npel mapayHaHHI YTphIMaHHS ¥ KaHTPOJIBHBIM PACTBOPHI 1
HalbOJIbII KAHI[PHTPABAHBIM TICTOYBAHBIM pacTBopsl (3%), Ca’’— nHa 24,1 MM,
Na*— nHa 567,44 MM, npel roteiv yTpeiManae Ca?’ i Na® pacno 3 masemiusHHEM
kaHipHTpanbli AP ¥ pactBopax, y anmposnenHe an K', maka3ybiki sikora
Bap'ipaBaJicsl HA3HAYHA.

JakmagHacub MAaTIPbIAJIAY i BbIHIKAY IBIIVIOMHAN NPAanbl: JaKJIaIHACIb
JaJ3EHbIX, aTPhIMAHBIX y MPABEI3CHBIM JaciieIaBaHH], MalBep/KaHa CTaThICTHIYHA
npel gamamo3e mparpamaara makera GraphPad Prism v. 7.0 ma t-xpsITOphl
Cr'tompHTy.

Bo6sacup MarysiMara npakTbIYHATA TNPBIMSHEHHSA: AaTPHIMaHbIA
Jaa3€HbII MOTYIh TPBIMSHALIA TPl BBIOAPHI  OSACIIEYHBIX KaHIPHTPAIBINA
AHTHITAJAJEAHBIX plareHTay, [ BbIAYJIECHHS aryJjbHbIX 3aKaHaMEpHacCLisLy



V33€sHHSI aHThITANAJIETHBIX pPAareHTay 1 al[PHKI YCTOMIIBACI PO3HBIX BiJlay paciiH
7la 3aCaJIeHHs ¥ 31IMOBBI IEPHIS, TaAKCaMa METOJIbIKA MOXa ObIIb BhIKApbICTaHA IJIs
BBIBYUSHHS Y3/13€SIHHSI 1HIIBIX XIMIUYHBIX PYbIBAY Ha PO3HBISA BiJIbI PACIiH.



ABSTRACT

The graduate work contains 55 pages, 12 figures, 2 tables, 46 sources.

DEICING REAGENTS, SALINIZATION, FORSYTHIA INTERMEDIA,
SALIX FRAGILIS, FLAME PHOTOMETRY.

The purpose of the work: to conduct a comparative analysis of the effects of
deicing treatments on the growth parameters of woody plants using the example of
Forsythia intermedia and brittle willow (Salix fragilis) in soil culture.

Objects of research: plants Forsythia intermedia and Salix fragilis.

The subject of the work: is the reaction of higher plants to salinization under
the influence of deicing treatments.

Research methods: ex vitro culture technique, growth parameter analysis,
flame photometry.

The results obtained: during the experiment, a direct relationship was
established between the tested concentrations of deicing reagents and the degree of
physiological suppression of model plants, the increase in Forsythia intermedia and
Salix fragilis in the soil culture decreased with increasing concentration of the
solution, which proves the phytotoxicity of the salt mixtures used. The most
inhibitory effect was shown in relation to brittle willow, for which, when treated
with 3% deicing reagents concentration, the growth of shoots decreased by 98.76%
relative to the control, and when watered with 1% and 0.3% solutions — by 93.61%
and 41.85%, respectively.

Photometric analysis of the tested solutions showed that the concentration of
Na" in all solutions greatly exceeded the concentrations of the other two ions studied
(K* and Ca*"). The addition of deicing reagents increased the level of K* by only 4,8
mM, when comparing the content in the control solution and the most concentrated
test solution (3%), Ca?* — by 24,1 mM, Na" by 567,44 mM. At the same time, the
content of Ca?" and Na' increased with an increasing in concentration deicing
reagents in solution, in contrast to K*, whose values varied slightly.

Reliability of the materials and results of work: the reliability of the data
obtained in the conducted research was confirmed statistically using the GraphPad
Prism v.7.0 software package Student's t-test.

Scope of possible practical application: the data obtained can be used to
select safe concentrations of deicing reagents, to identify common patterns of
exposure to deicing reagents and to assess the resistance of various plant species to
salinization in winter, and the technique can also be used to study the effects of other
chemicals on various plant species.



