MHUHUCTEPCTBO OBPA3BOBAHUS PECIIYBJIUKHU BEJAPYChH
BEJIOPYCCKHUH I'OCYJIAPCTBEHHBII YHUBEPCUTET
BUOJOI'NYECKUU ®PAKYJIBTET

Kadenpa xierounoit 0mo10run 1 OMOMHKEHEPUH PaCTeHU

KAHATOBCKAA
Kapuna BanepreBHa

BJIMAHUME CBETOANOIHOI'O OCBEIIEHUSA PA3JIMYHOT O
CHEKTPAJIBHOT'O COCTABA HA ®U3NOJIOTI'O-BUOXUMHNYECKHUE
IMAPAMETPBI PACTEHUM OTI'YPIIA COPTA HEXKMHCKHUM

AHHOTaIMs K TUIUIOMHON paboTe

HayuHsblii pykoBOAUTEB:
KaHAUJAT OMOJIOTMYECKUX HAYK,

noueut O.B. Momuan

Jlonymiena K 3amure
« » 2022 r.

3aB. kadeapoil KIEeTOUYHON OMOJIOTUU U OMOMHKEHEPUHU PACTEHUH,
KaHauaaT Ononornueckux Hayk, qoueHt U.U. Cmonuu

Mumnck, 2022



OI'VIABJIEHHUE

IIEPEYEHD YCJIOBHBIX OBO3HAUEHUM ...........coovivecieieicceee oo, 3
BBEJIEHUE ...ttt e e 4
TJIABA 1. OB30P JIMTEPATYPBL.....coiiiiiiiiiic et 6
1.1 CriexTpaibHBII cOCTaB CBETA, HEOOXOIUMBIH T (P PEKTHBHOTO POCTA PACTECHHH............ 6
1.2 ®oTomoporeHes u perymisanus CBETOM (POTOCHHTE3A PACTCHUM . ......cvvveerireeariiieeiiieenineens 9
1.3 HckyccTBEHHOE OCBEIIEHHUE [T IPOMBIIIJICHHOTO KYJIbTUBUPOBAHUS PACTCHUIL. ............ 15
1.3.1 Mcnonib30BaHNE PABIUYHBIX CHCTEM OOIIYUECHUS «..vvveeeerreeeesnrreeesssnneeeesnnnneeeessnneeeesnnnns 15
1.3.2 cioab30BaHUE CBETOIAOTHOTO OCBEIIIEHIIS «.ovvvneeeereseesessssessssensesessessesssssseesensereeseens 18
I'JTABA 2. OBBEKT U METOABI UCCIIEAOBAHMUS ......c.ovvviiiiieiie e 24
AR RO 133 35 v S 87 (o]oh (1 (0): 721507 0, SOUT T 24
AR 5380 D10 0% (oTo0) (<7100 ): T ) 205 0 CUUUTU T 24
2.2.1 YCIIOBHS BBIPAIIUBAHUS PACTEHUI ...vvvvviiieeiiiiiiiirsieiaeeesssssisnnssseseeesssssssnnnseeseeesessssnnnnes 24
2.2.2 Onpenenennie PU3NOIOTHIECKUX TAPAMETPOB PACTEHUM .....vvvvveeiiirieeesiineee e nineeee e 25
2.2.3 ®ukcanust KOpHEH U MOATOTOBKA K MUKPOCKOTIUPOBAHMEQ .....vvvvrreeessinierrrennneeessssnnnnnnes 25
2.2.4 Omnpenenenue od1eit 1 padboyeil ancopoupyromeil NOBEPXHOCTH KOPHEH! .......vvvvveennnee. 26
2.3 CTaTUCTHYCCKAS OOPAOOTKA JIAHHBIX «eeeesssettrrrreeessssssssstsnsessesessssassssssesssesssssnnnssssseeeees 26
I'JTABA 3. PE3VYJIbTATBI 1 UX OBCYXKJEHUE.........coooiiiiiiiiii 27
3.1 BausHue OCBENIECHUS PA3IUMYHOTO CIIEKTPAIBHOTO COCTaBa HA POCT KOPHEBOU CUCTEMBI
TIPOPOCTKOB OTYPIIA . ttvteeteeeesssssssstsseseasasssssasssssssseeassssssansssbsseseaeeessssassssbsseeeeeeesssannssssneeeeess 27

3.2 BrniusiHME OCBEIICHUS PA3INYHOTO CIIEKTPAIBHOTO COCTaBa Ha MOPGOMETPHUECKIE
MapaMmeTpsl JTUCTHEB U MACCY HAA3EMHOM YACTH MPOPOCTKOB OTYPIIA ...vvvveernrrrreesinnreneesnnnnnnss 34

3.3 Bausaue LED-ocBemenns pa3nuyHOTO CHEKTPaIbHOIO COCTaBa Ha COJIEp KaHUe
XJ10po(UILIOB, (IIABOHOJIOB M UHIEKC a30THOTO OajlaHCa B CEMsII0JIbHBIX JIUCThSIX MPOPOCTKOB

3.4 Bausaue LED-ocBemenns pa3muyHOro CeKTpaIbHOrO COCTaBa Ha COJIepiKaHue
XJ10po(hUIUIoB, (IIABOHOJIOB M UHJEKC a30THOTO OallaHCa B HACTOSIIMX JINCThAX PACTCHHIMA



PE®EPAT
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OI'YPELl (CUCUMIS SATIVUS LANATA), JIOMUHECHEHTHOE U
CBETOAUMOJHOE OCBELIEHUE, MOP®OMETPUYUECKHUE ITAPAMETPDI,
OOTOCUHTETUYECKUE ITMI'MEHTDI

OOBeKT ucciieIoBaHus: pacTeHUs orypia copra Hexxunckuii

Lenp: nccnenoBaTh pOCTOBBIE MAPAMETPBI KOPHS M HAA3EMHOW 4aCTH, UHIIEKC
a30THOro OajiaHca, coepkKaHue XJIOpoPHIIIOB U (PIaBOHOJIOB B JIMCThSIX pPACTEHUU
orypua copra HeXMHCKMI NpH UX BBIPAIIMBAHUUA B YCIOBHUSX CBETOJUOJHOIO U
JIOMUHECUEHTHOTO OCBEIICHUS.

MeTtonb! cclieToBaHus : OOLIETIPUHSATHIE (PU3NOTOrHYecKrue 1 OMOXUMUYECKUE
METO/bl, MUKPOCKOITMPOBAHNE, CTATUCTUYECKUM aHAJIN3 MTOJYYEHHBIX JaHHBIX.

[Tokazano BimmsHue LL- m LED-ocBeumieHusi pas3jIM4HOrO CIEKTPAIBbHOTO
coCTaBa Ha pOCT pacTeHuid orypua copra HexuHCkuil. YCTaHOBJIEHO BIIHMSIHUE
CHEKTPAJIBLHOIO COCTaBa OCBEIICHUSI HA POCTOBBIC MapaMeTpPhl TJIABHOTO U OOKOBBIX
KOpHEH, pa3Mep MEpHUCTEMbI, IUIOMIa[b aIcOpOUpPYIONIed MOBEPXHOCTH KOPHEBOU
CUCTEMBI U €€ Maccy, MoppoMeTprudeckre U GU3H0I0ro-OnOXMMHUIECKUE MOKA3aTEIH
JUCThEeB. JlMHA TJIaBHOTO KOPHS, KOJUYECTBO OOKOBBIX KOpHEH M JJIMHA HUX
MEPHUCTEMBI, 00111ast U paboyasi aicopOupyroIas MOBEPXHOCTb, ChIpasi U cyxas Macca
KOPHEBOM CHCTEMBI TMPOPOCTKOB Oryplia yBenuuuBajguch mnpu pocre K/C B
MOJIHOCTIEKTPAIbHBIX KOMIO3UILMAX OT 2 10 5.

Haubonee HWHTEHCHMBHBIMH TMpOIIECCAMH POCTa HAJ3EMHOW YaCTU TaKKe
OTJIMYAJIUCH PACTEHUs, KYJIbTUBUPYEMBIE MPHU MOBBILICHHOM COAECPKAaHUU KPACHOT'O
ceera u cooTHoueHus: K/C B cniektpe. OcBellieHre JTaHHOTO CIEKTPAIbHOTO COCTaBa
CIIOCOOCTBOBAJIO  YBEJIMUEHHUIO PpPa3MEPOB HACTOSIIMX JIUCTHEB, COAECP>KAHUA
xJopoduiiza B CEMSIONBHBIX JHCThIX HA HadaJdbHOM dTame pocta. I[lpu manHOM
OCBEILEHUH TAK)KE€ JOCTATOYHO BBICOKUM OBLI MHJIEKC a30THOrO OanaHca (MHIUKaTOp
COCTOSIHMSI a30Ta M HW3MEHEHUH pacmpeneieHus yriaepoa- / a30oT-coaepiKallux
COEIMHEHUN B PACTEHUU) U MAKCUMAJIbHBIM - HAKOIUICHHE CHIPOM M CyXOW MacChl
HAJI3€MHOM 4aCTU U KOPHEBOW CUCTEMBI paCTEHUHN Oryplia.

IIpoananu3upoBaB  IOJIyYEHHBIE  JAaHHBIC, MOJXKHO 3aKJIIOYUTh, YTO
CBETOJMOJHOE OCBEILIEHUE MOXKET CIIY)KUTh aJIbTEPHATUBHBIM HCTOYHUKOM CBETA MPH
KyJbTUBUPOBAHUN PACTECHUM.
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Arypok (CUCUMIS SATIVUS LANATA), dbayapacipHTHAE 1 CBATIOABIEIHAC
acBATICHHE, Map(paMeTPbIYHbIS TapaMeTpbl, (POTACIHTITHIYHBISA MITMEHTHI

Abl'ext nacnenaBaHHs: ATYpOBBISI paciiHbl raTyHKy HexXbIHCKI

Mbra: nacienaBaib poCcTaBbls apaMeTphbl KOpaHs 1 HaJ3eMHal 4acTKi, 1HJIKC
azoTHara OanaHcy, 3MecT Xiapadinay 1 ¢iaBaHoyiay y JICUAX arypoBbIX paciiH
raryHKy HeXbIHCKI Tpbl iX BBIPOIIYBAHHI Ba YMOBax CBATIOABIEAHAra i
(iryapaciPHTHAra acBATICHHS.

Meraapl AacienaBaHHS: aryJIbHANPBIHATHIA (i31sU1ariyHbis 1 OIXIMIYHBISA
METaJlbl, MiKpacKaripaBaHHe, CTATBICTHIYHBI aHAITI3 aTPHIMAHBIX J1a/13CHBIX.

[Nakazanbl ymnery LL- 1 LED-acBsaTieHH1 po3Hara cnekTpajibHara Ckjiaay Ha
pOCT paciiH arypka ratyHky HexXbIHCK1. Y cTaHOYIEHBI YIUIBIY CHIEKTpalibHAra CKJIa1y
acBSTJICHHST Ha pOCTaBbIs TapaMeTphl TajoyHara 1 OakaBbIX KapaHEy, mamep
MEPBICTIMBI, TUIOMYY ajcapOaBaJibHAll MaBEepXHI KapaHEBail CiCTAMBI 1 sie Macy,
MapdaMeTpbluHbig 1 (iziénara-01saXiMIYHbIA MaKa34bIKi JicTa. JlayKbeIHs rajsoyHara
KOpaHsi, KOJbKacllb OakaBbIX KapaHEy 1 NayKbIHA 1X MEpPBICTIMBI, aryibHas 1
npaimoyHas ajacapOaBanbHail MaBepXHs, BOJKas 1 cyxas Maca KapaHEBall CiCTIMBbI
NpapoCcTKay arypka mnaBsuliuBaiacs mnpbl naBeniudHHi K/3 y moyHacnekTpaibHBIX
KaMIa3ineisax ag 2 na S.

HaiiGoneit 1HTPHCIYHBIMI mpaimdcaMi POCTy HaJA3eMHAl YacTKI Takcama
aZpoO3HiBaJliCsl paciiHbl, SKiS KYJIbTHIBYIONIA TMPhl TMAaJBBIIIAHBIM YTpPhIMaHHI1
ypIpBOHAra cBsATIa 1 cyaaHocinel K/3 'y chnekTpel. ACBATICHHE Jaja3eHara
CHEKTpaJibHara CKJjajy CHpblsiia MaBeTIUdHHIO MaMepay campayaHara Jicis, 3MECTy
xnapadima ¥ cemMsAIoNBHBIX JICII Ha Ma4aTKOBBIM 3Tame pocty. IIpsl mam3eHbIM
acBATIICHHI TakcaMa JOCHIIIb BBICOKIM OBIY 1HAPKC a3oTHara OamaHcy (iHIbIKaTap
CTaHy a30Ty 1 3MSIHEHHSIY pa3MepKaBaHHs BYTJISIPO/I- / a30T-3MAIIYATBHBIX 3TTyUIHHSY
y paciiHe) 1 MaKCIMaJIbHBIM - Ha3amMalllBaHHE ChIPOM 1 CyXOH Machl HaJI3eMHal 9acTKi
1 KapaH€Bail CICTIMBI PaciIiH arypka.

[IpaananizaBayiiel  aTpbIMaHbIl ~ Jaa3€HBIA, MOXKHA  CKJAcCIl,  IITO
CBATJIOABIEAHBIM aCBSITIEHHE MOXa CIYXBIb albTIPHATHIYHAW KpBIHINAN CBSTIA
IpbI KyJIbThIBaBaHHI PacIIiH.



ABSTRACT

Thesis - with. 49, fig. 31, tab. 1, literary source 73.

CUCUMBER (CUCUMIS SATIVUS LANATA), FLUORESCENT AND LED
LIGHTING, MORPHOMETRIC PARAMETERS, PHOTOSYNTHETIC
PIGMENTS.

The object of study: Nezhinsky cucumber plants

Objective: to study the growth parameters of the root and the aerial part, the
nitrogen balance index, the content of chlorophylls and flavonols in the leaves of
Nezhinsky cucumber plants when grown under LED and fluorescent lighting
conditions.

Research methods: conventional physiological and biochemical methods,
microscopy, statistical analysis of the data.

The effect of LL- and LED-lighting of different spectral composition on the
growth of Nezhinsky cucumber plants is shown. The influence of the spectral
composition of illumination on the growth parameters of the main and lateral roots, the
size of the meristem, the area of the adsorbing surface of the root system and its mass,
the morphometric and physiological-biochemical parameters of the leaves was
established. Main root length, number of lateral roots and the length of their meristem,
the total and working adsorbing surface, the wet and dry mass of the root system of
cucumber seedlings increased with an increase in K/S in full-spectrum compositions
from 2 to 5.

The most intensive processes of growth of the above-ground part also differed
in plants cultivated at an increased content of red light and the ratio of K/S in the
spectrum. Illumination of this spectral composition contributed to an increase in the
size of true leaves, the content of chlorophyll in the cotyledon leaves at the initial stage
of growth. Under this illumination, the nitrogen balance index (indicator of the state of
nitrogen and changes in the distribution of carbon-/nitrogen-containing compounds in
the plant) was also quite high, and the maximum was the accumulation of wet and dry
mass of the aerial part and root system of cucumber plants.

After analyzing the obtained data, it can be concluded that LED lighting can
serve as an alternative light source for plant cultivation.
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