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PE®EPAT

Junnomuas paboma copepxut 48 crpanul, 18 pucyHkon, 2 Tabmuibl, 62
WCIIOJIb30BaHHBIX HCTOYHHKA.

Krnioueewie cnosa: KAIMUU, CBUHELL, [TPOPOCTKMU IMILIEHULIBI,
[TPOPOCTKHU TOMATOB, ITEPEKUCHOE OKMCJIEHUE JIMIT OB,
[TEPOKCHUJA3A

B xauecTBe 00bEKTa HCCAEAOBaHUS OB MCIOIb30BAHBI CEMEHA M TPOPOCTKHU
MIIEHNNBl SpoBOM copra CraBssHKa W TOMAaroB copra TOHBO, BBIPAIICHHBIE B
71a00paTOPHBIX YCIOBUSX.

Llenv Ounnommou pabomel — yCTAaHOBUTH BIUSHUE KaJMHUS M CBUHIIA Ha
HavyaJbHbIE ATAIbI pOcTa NPOPOCTKOB Triticum aestivum (L.) u Solanum lycopersicum,
VCCIIEIOBATh JICMCTBHE ATUX METAJUIOB HA AKTUBHOCTH IEPOKCHAA3bI U YPOBCHb
IIPOIYKTOB IIEPEKUCHOTO OKUCIICHHUS JINTIUOB.

Memoouku uccredogarnusi: METOANKA ONPEIEICHHUS BCXOXKECTH CEMSH, aHAIU3
MOp(QOMETpUYECKHUX  TOKa3aTelne  MPOPOCTKOB,  CBETOBAas  MHUKPOCKOIIHS,
crekTpodoToMeTprudecKkoe  ompeneneHue mnpoaykroB [IOJI u  akTHBHOCTH
NEePOKCUAA3bI, cTaTUCTUYECKasd 00padoTka qaHHbIX B mporpamme STATISTICA.

Y CTaHOBIIEHO, YTO CBMHEIl M KAaJMUW B Auarna3zoHe KoHueHtpanud 1 — 1000
MKM HE€ OKa3bIBAE€T CYIIECTBEHHOI'O BJIMSHHS HA BCXOXECTh CEMSH MIIEHUIB U
TOMAaTOB, OJHAKO BBI3BIBAET MHTMOMPOBAHHME POCTA KOpHEH mpopocTkoB. Kamamwii
OKa3bIBAaET 00Jiee BBIPAXKEHHBIN TOKCHUYECKUH 3(D(PEKT HA UCCIaeAyEMbIE PACTEHUS, 10
cpaBHEHHIO cO CBUHIIOM. [Ipu koHuenTpauun kagmus 500 u 1000 MxM nipoucxoaut
YTOJIIEHUE KOPHS B 30HE AaNHMKaJIbHOM MEPHUCTEMbl W TMOJHOE OJOKUPOBAHME
pPa3BUTHs 30HBI BCACBIBAHUSA Y S-IHEBHBIX IIPOPOCTKOB TOMATOB. Y IPOPOCTKOB
nieHulbl kaamui B KoHueHTpanusax 500 u 1000 MkM MHruOupyeT pocT KOpHEBOM
CHUCTEMBI, HO HE MPUBOJUT K TOPMOKEHHUIO POCTa HAA3EMHOW YacCTU IPOPOCTKOB
MIIEHULBL.

Iloka3zaHO, 4TO yCTOMYMBOCTH MPOPOCTKOB NIIEHUIBI K JEHCTBUIO TSIKEIBIX
METaJUIOB 3aBUCHUT OT MX BIIMSHMS Ha (PEPMEHTATHBHYIO aKTUBHOCTH MEPOKCUAA3BI.
KaynmMuii B BBICOKMX KOHIIEHTPALMSIX MPUBOAUT K MHTUOMPOBAHUIO 3TOrO (PEpMEHTA U
AKTHBALlMM OKHUCIUTEIBHBIX ITponeccoB. CBHHEL B HCCIECAOBAHHOM JHAIa30HE
KOHIICHTPAIIM{ HE BBI3BIBAECT CYLIECTBEHHOTO U3MEHEHHUSI aKTUBHOCTH IEPOKCUIA3HI,
ypoBHs TpoaykToB I1OJI B mpopocTKax NIEHNIBI.

[TonydenHsble pe3yJIbTaThl PACIIMPAIOT UMEIOIIMECS HAYYHBIE IPEICTABICHUS O
JNEUCTBUU TSKEIIBIX METAJJIOB HA CEJIBCKOXO3SIMCTBEHHBIE KYJIbTYPbl U MEXaHH3MaX
UX YCTOWYHBOCTH.



PO®EPAT

Hvinnomnas paboma 3msmrdae 48 crapoHak, 18 mamronkay, 2 Tabminbl, 62
BBIKAPBICTAHBIX KPBIHILIBI.

Kniouasviss  crosei:  KAJIMIM, CBIHEL, TIIAPACTKI TILIAHIIbI,
ITAPACTKI  TIAMIJIOPAY, TIEPAKICHAE  AKICJEHHE JIIIIJAY,
[NTEPAKCIHA3A V¥ skacii ab’ekrta jaacienaBaHHsS ObUTl BBIKAPHICTAHBI HACEHHE 1
napacTki spaBoi mmaHinel copty CrnaBsHka 1 namigopay copty ToHBO, BbIpalrdaHbls
¥ mabapaTOpHBIX YMOBaX.

Mbma oOwvinntomuaii pabomsi — BbI3HAYBIb YIUIBIY KaJMIIO 1 CBIHIY Ha
MaYyaTKOBBISI ATANbl pocTy napactkay Triticum aestivum (L.) 1 Solanum lycopersicum,
JacienaBalb JA3€SHHE TATHIX MeTalay Ha AaKThIyHAClb MEpakcifa3bl 1 Y3pOBEHb
npaayKTay nepaxKicHara akicjaeHHs Jinigay.

Memaowvr  Oacnedasanns: BBI3HAUSHHE  YCXOJKACIIl HACEHHS, aHami3
Map(haMeTphIUYHbIX ITaKa3ybIKay napacrkay, CBETJIaBast MIKpacKamis,
cnekrpadarameTpbluHae BbI3HAuU3HHE npanykray IIAJl 1 akTelyHacui mepakcifasbl,
CTaTBICTBIYHAS alpaloyKa Aaa3eHbIX 3 BoikapbicTaHHeM nparpambl STATISTICA.

VYcranoynena, mTo cBiHEI 1 KaaMiil y kaHIPHTpanbiax an 1 ga 1000 MmxM He
aKa3Balollb ICTOTHAra yIIbIBY Ha YCXOJKAcClb HACEHHS MIUAHILBI 1 mamigopay, aie
BBIKJTIKAIOLb 1HT10IpaBaHHE pocTy Kapau€y mapactkay. Kaamiii akasBae Oo0ibI
BBISIYJICHBI TaKCIYHBI 3()EKT Ha JacielIaBaHblsl PACTiHBl ¥ MapayHaHHI ca CBIHIIOM.
[Tps1 kaHPHTpabEx kaamio 500 1 1000 MkM aa3Hayaena narayurasHHe KOpaHs ¥
30HE BSIPIIBIHKABAal MEPUCTEMBI 1 TOYHAs OJIakipoyKa pa3Billlld 30Hbl YCMOKTBaHHS ¥
5-n3E€HHBIX MapacTKay namigopay. ¥ mapacTkay MIuaHilbl KaaMid y KaHIPHTPALBIIX
500 1 1000 MM iHTIOipye pOCT KapaHEBall CICTAIMBI, aje HE 3aTPhIMIIiBae POCT
HaJI3€MHaM YacTKI.

[lakazaHa, MmITO YCTOWIIBACIL IMAapacTKay IMIIAHINBI Ja A3€SIHHSA IISKKIX
MeTasay 3ajieXbIlb aJ 1X YIUIBIBY Ha (PEPMEHTATBIYHYIO aKTBIYHACIh MEpPaKCiga3bl.
Kammiii y BBICOKIX KaHIPHTpAIBIIX BBIKIIKAae iHTiOIpaBaHHEe TITara (GepMeHtry i
aKTBIBALIBIIO  AKICIBUIBHBIX — mpanpcay. CBiHEN y  BBIBYYaHbIM  JIBISIIIA30HE
KAHIPHTPALbII HE BBIKJIIKAE ICTOTHBIX 3MSHEHHAY AaKThIYHACLIl Mepakciga3zbl ado
y3poyHio npanaykray [TAJl y napacTkax miaHiipbl.

ATpbIMaHHBISI BBIHIKI MAIIBIPAIONb ICHYIOUbI HABYKOBBIS YSYJIEHHI Ipa
JI3€IHHE IBDKKIX MeTajlay Ha CcellbcKarachajapyblsl KyJbTypbl 1 MeEXaHI3Mbl 1X
yCTOMITIBACII.



ABSTRACT

The diploma work contains 48 pages, 18 figures, 2 tables, and 62 references.

Keywords: CADMIUM, LEAD, WHEAT SEEDLINGS, TOMATO
SEEDLINGS, LIPID PEROXIDATION, PEROXIDASE

The research objects were seeds and seedlings of spring wheat, cultivar
Slavyanka and tomatoes, cultivar Toivo, grown under laboratory conditions.

The purpose of the work is to determine the effects of cadmium and lead on the
early growth stages of Triticum aestivum (L.) and Solanum lycopersicum seedlings,
and to study the impact of these metals on peroxidase activity and the level of lipid
peroxidation products.

Research methods: seed germination testing, morphometric analysis of
seedlings, light microscopy, spectrophotometric determination of LPO products and
peroxidase activity, and statistical data analysis using the STATISTICA software.

It was found that lead and cadmium at concentrations ranging from 1 to 1000
uM do not significantly affect the germination of wheat and tomato seeds, but they
inhibit root growth in seedlings. Cadmium exhibits a more pronounced toxic effect on
the studied plants compared to lead. At cadmium concentrations of 500 and 1000 uM,
root thickening in the apical meristem zone and complete inhibition of the absorption
zone development were observed in 5-day-old tomato seedlings. In wheat seedlings,
cadmium at the same concentrations inhibited root system growth but did not affect
the growth of the aboveground part.

It was demonstrated that the resistance of wheat seedlings to heavy metals
depends on their effect on the enzymatic activity of peroxidase. High concentrations
of cadmium inhibit this enzyme and activate oxidative processes. Lead, within the
studied concentration range, did not cause significant changes in peroxidase activity
or in the level of LPO products in wheat seedlings.

The results expand existing scientific knowledge on the effects of heavy metals
on agricultural crops and the mechanisms of their resistance.



