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PE®EPAT

Junnomuas pabota 38 c., 15 puc., 43 ucrouHuka.

AYMEHDB, I'OPOX, HUKEJIb, TUCTUAWUH, POCTOBBIE TECTHI,
HAKOIIVIEHUE BUOMACCHI, XKU3HECITOCOBHOCTD KJIETOK

B kauecTBe 0OBEKTOB UCCIIEIOBAHMS B HACTOAIIEH pabOTEe UCIIOIb30BAUCH
npopoctku Hordeum vulgare L. u Pisum sativum L.

Llenp paboTBl — MPOTECTUPOBATH BIMSIHUE HUKENS U HUKEIb-TUCTUANHOBBIX
KOMIUIEKCOB Ha POCT M KU3HECMOCOOHOCTH KJIETOK KOPHEH CeThCKOX03SMCTBEHHBIX
pactenuii Ha npumepe Hordeum vulgare L. n Pisum sativum L.

B pabore mNpUMEHSIUCH CIEAYIOIMIME METOJIWKH: POCTOBBIE TECTHI C
UCITOJIb30BAaHUEM TEXHUKH BBIPAIIMBAHUS PACTEHUN PYJOHHBIM METOJOM, aHAJIU3
KU3HECIIOCOOHOCTH  KJIETOK KOpHEW TpH MOMOIIM  3NU(PIYyOPECLEHTHOU
MUKpPOCKOIUU U Kpacutens Evans Blue.

B pe3synbTare, ObLI0 BBIACHEHO, uTO Ni*" OKa3bIBaeT HHrHOUPYIOMHi 3 ekt
Ha IPUPOCT AJIUHBI OCEBBIX OPTraHOB BaKHEUIIUX CEIbCKOXO3AMCTBEHHBIX KYJIbTYP
H. vulgare n P. sativum. B cnydae sumens noctoBepHoe (p<0,001) cHmkeHue
CKOPOCTH POCTa KOpHEH M 106eros Habmonaercs, HaurHas ¢ 10 mxmons/n Ni?', V
ropoxa JOCTOBEpPHOE HMHIHMOMpOBaHUE MPHUPOCTa MOOEroB HAYMHAETCA C
10 Mxmous/n Ni**, B To BpeMs Kak TOPMOKEHHE POCTa KOPHEH PErUCTPUPYETCS IIPH
300 mMxMoib/n. I[loBbIlIIEHHBIE YPOBHU HUKENS B CpPEAE CHIIKAIOT HAKOIUICHUE
OMoMacchl PpPACTEHM, OJHAKO, JaHHBIM MapaMeTp MEHEee UyBCTBHUTEJIEH.
JlocToBepHBIN MHrHOUpyomuii ¢ pext Hadbmonaercs, HaunHas ¢ 30 mxmous/m NiZt
u 300 Mxmons/n Ni**, B ciydae npupocTta 6MOMacchl KOPHEH M HAaI3eMHOM 4acTu
SYMEHS COOTBETCBEHHO. CHWXEHHE OMOMacchl ropoxa perucTpupyercs Ipu
300 mxmonb/n Ni?" kak Uit KOpHEH, Tak M HaJ3€MHOM 9acTh. B LenoM, KOpHU
pacTeHUuil AEMOHCTPUPYIOT OOJBUIYIO0 YYBCTBUTEIBHOCTh K HUKEIO, YEM MOOETH.
DTO MOXKET ObITh 00YCIIOBIEHO TEM, YTO OHU MEPBBIMU CTAIKUBAIOTCS CO CTPECCOM.
OOpaboTKka pacTeHUM MOBBIIEHHBIMUA KOHIIEHTpausiMu Hukens (0,3—10 MmMounb/in)
CHIKAeT OO0 )KU3HECTOCOOHOCTD KJIETOK KOPHS M3yUYEHHBIX KYJIbTYpP, OCOOEHHO
XOpOIIO TOKcHYecKHe 3P(EeKThl 3aMETHBI B 30HE JieneHus. KopHu suMens nposiBuin
OOJIBIIYI0 YYBCTBUTEIBHOCTh K HHUKENIO, YEM KOPHH TIOpoXa, YTO MOXKET OBbITh
CBsI3aHO ¢ 00Jiee BHICOKOM aKTUBHOCTBIO HUKENbCOAEpKaIIero epMeHTa ypeasbl y
cemeilictBa Fabaceae. Jlo6aBnenue ['Mc oka3zpiBaeT NpOTEKTOPHBIN 3D PEKT HA poCcT
U OKM3HECMOCOOHOCTh KJETOK SUMEHS M TopoxXa IpU HHUKEIEBOM CTpecce.
[TonmyyeHHble  pe3ysibTaTbl MOTYT OBITh  HCIOJB30BAHBI TPU  CEJIECKIUU
CTPECCOYCTOMYUBBIX COPTOB CEJIbCKOXO3UCTBEHHBIX PACTEHUH, a Takxke IpH
pa3paboTKe METOJOB TMOBBIIIEHUS KU3HECTIOCOOHOCTM W MPOAYKTUBHOCTU
pacTeHUi B yCIOBUSIX TAKEIOMETAIIMYECKOTO CTpecca.
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POD®EPAT

Hermmomuas padota 38 c., 15 mai., 43 KpbIHIIBL.

AYMEHDB, TAPOX, HIKEJIb, T'ICTBIAbIH, PACTABBIA TOCTHI,
HAKAIIUIEHHE BISIMACHI, XXbILIIA3AOJIbHACIDB KIIETAK

VY sxacmi ab'ekTay macienaBaHHS Y Aan3eHa padolie BBIKAPHICTOYBATICS
npapoctki Hordeum vulgare L. 1 Pisum sativum L.

Mbta paboThl — TpaTicIipaBalb YIUIBIY HIKENS 1 HIKETb-TiCTBIABIHABBIX
KOMIUIEKCAy Ha POCT 1 KBILILA3A0IbHACID KJIETaK KapaHEy celbcKaracmagapybix
paciid Ha npeikiana3e Hordeum vulgare L. 1 Pisum sativum L.

Y paOoiie MNPBIMSHSIIICA HACTYNMHBII METOJBIKI: pPACTaBbIl TACTHI 3
BBIKAPBICTAHHEM TAXHIKI BBIPOIIYBAHHS PAc/iH PYJIOHHBIM METaJaM, aHall3
YKBIIA3A0JbHACII KJIETaK KapaHEy mphl arnamo3se dmidayapICcldHTHAN MiKpacKarii
1 papOaBanbHika Evans Blue.

VY BBIHIKY, OBUIO BBICBETJIEHA, IITO HIKENb I1HTIOIpye MPBIPOCT AaYKbIHI
BOCEBBIX OpraHay HaWBa)XKHEWIIBIX ceJbcKaracmagapublx KyJaeTyp H. vulgare i
P. sativum. Y Bbmanky sumento mdyHae (p <0,001) 3HIXKIHHE XYyTKacii pOCTY
KapaHéy i mapacTtkay Hasipaenua, mausiHarousl 3 10 mMMons/n Ni**. V rapoxy
moYyHae iHri0ipaBaHHs IPBIPOCTY IapacTKay nadbiHaenua 3 10 mxmoss/n1 Ni*, y Toi
yac SK TapMaXdHHE POCTy Kapane€y porictpyeuna mnpsl 300 MKMOJIB/I.
[TagBbImanbla Y3poyHI HIKENs ¥ acsipoja31 3MSHIIAIOLb Ha3amnaliBaHHE OlgMachl
paciiH, aJHaK, JaJ3€Hbl NapaMmeTp MEHell aauyBaibHbI. J[akmanHbl 1HT101pyOUBI
5(eKT Hazipaemna, nausiHarubl 3 30 MkMons/1 Ni** i 300 mxmous/n Ni** y Bemmagky
IpbIPOCTY OisiMachl KapaHEy 1 Ha/l3eMHAl 4YacTKl SUMEHIO ajanaBefHa. 3HDKIHHE
GistMacel rapoxy poricrpyenua npsl 300 mrmons/n Ni*t gk nna kapanéy, Tax i
HaJ3eMHail dYacTKi. Y IJIbIM, KapaHl pacliH JPMaHCTPYIOLb OOJIbIIYIO
aJuyBaJbHACIb J]a HIKEJs, YbIM MapacTki. ['3Ta Moxa Obllb aOyMOYJieHa ThIM, ILITO
SHbl TEPIIbIMI CYTHIKAIOIIA ca CTp3caM. Armpanoyka paciiH NaABbIIIaHbIMI
KaHIPHTpanbsaMi Hikesst (0,3—10 MMoJIb/1T) 3MsIHITIAE aryJIbHYIO JKbIIISI310IbHACID
KJIETaK KOpaHs BBIBYYaHbIX KyJbTyp, acalniBa Ao0pa TakCIUHbIA 3(PEKThI
IPBIKMETHBIS ¥ 30HE A3s1eHHA. KapaHi suMeHIo BISBLI OOJIBIIYIO a49yBajbHACb
Jla HIKeJsl, YbIM KapaHi rapoxy, IITO MOXKa Oblllb aOymoyjeHa OOJbII BBICOKAM
aKTBIYHACIIO HIKEJIb3MsIIuagbHara (epmeHnrta ypnasel ¥ csameiictBa Fabaceae.
HMananne ['ic aka3zBae mMpaTIKTApHBI 3PEKT HA POCT 1 KBILUISA30JIbHACIL KJIETaK
SYMEHIO 1 TapoXy IMpbl HIKEJIEBBIM CTp3CE. ATpPbIMAHBIS BBIHIKI MOTYIb ObIlb
BBIKAPBICTaHbI MPbI CEJIEKIIbIl CTPACAYCTOMIIIBBIX TaTyHKay CelbcKaracnaaapybixX
paciid, a Takcama Mpbl pacrparoyibl MeTajay MaBbIIMIPHHS KbIIIA310JIbHACI 1
NpaayKThIYHACI paciiiH Ba YMOBax IisDKKaMeTaliuHara cTpacy.



ABSTRACT

Diploma project 38 p., 15 fig., 43 references.

BARLEY, PEA, NICKEL, HISTIDINE, GROWTH TESTS,
ACCUMULATION OF BIOMASS, CELL VIABILITY

The seedlings of Hordeum vulgare L. and Pisum sativum L. were used as the
objects of this study.

The aim of this work is to test the effect of nickel and nickel-histidine
complexes on the growth and viability of root cells of agricultural plants using
Hordeum vulgare L. and Pisum sativum L. as an example.

The following methods were applied in the study: growth tests using the
paper-roll plant growing technique, analysis of root cell viability using
epifluorescence microscopy and Evans Blue dye.

As a result, it was found, that Ni** has an inhibitory effect on the length gain
of axial organs of the most important agricultural crops H. vulgare and P. sativum.
In the case of barley, a significant (p<0.001) decrease in the rate of root and shoot
growth is observed starting from 10 pmol/L Ni**. In peas, significant inhibition of
shoot growth begins with 10 umol/L Ni**, while inhibition of root growth is recorded
at 300 umol/L. Elevated levels of nickel in the medium reduce the accumulation of
plant biomass, however, this parameter is less sensitive. A reliable inhibitory effect
is observed starting from 30 pmol/L Ni** and 300 umol/L Ni** in the case of an
increase in the biomass of roots and the above-ground part of barley, respectively.
A decrease in pea biomass is recorded at 300 pmol/L Ni** for both roots and the
above-ground part. In general, plant roots demonstrate greater sensitivity to nickel
than shoots. This may be due to the fact that they are the first to experience stress.
Treatment of plants with elevated nickel concentrations (0.3—10 mmol/L) reduces
the overall viability of root cells in the studied crops, with toxic effects being
especially noticeable in the division zone. Barley roots showed greater sensitivity to
nickel than pea roots, which may be due to the higher activity of the nickel-
containing enzyme urease in the Fabaceae family. The addition of His has a
protective effect on the growth and cell viability of barley and pea under nickel stress.
The results obtained can be used in breeding stress-resistant varieties of agricultural
plants, as well as in developing methods for increasing viability and productivity of
plants under heavy metal stress.



