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CBETOANOAHBLIX CBETUJ1IbHMNKOB
B SUIMHUX TEMJIMUAX HA CEBEPE

THE YIELD OF LETTUGCE BREEDING LINE UNDER LED LAMPS
IN WINTER GREENHOUSE IN THE NORTH
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UccnenoBany HakornneHne 6uomaccChl M Ka4eCcTBO ypoxxasi
JIMCTOBOro canara copta AGUUMOH, KyJbTUBMPYEMOro B
3uMHeM 060poTe Mnoa CBETOAVOAHLIMU CBETU/IbHUKAMU
«ECOLED-BIO-112-185W-D120 UniversaLED» (OO0 «[K
«C3T», r. lNepmb) B npoussogcTeeHHou Termye OO0
«[MpuropogHeiiis (r. CbikTbiBKap). B AByx Uvkiax Bblpalymsa-
HUs1 (HOSI6pb-AeKabpb 1 Aekabpb- SSHBapk) roJly4eHa ToBap-
Hasi poAyKUus. YpOoXxarHOCTb HaA3eMHOU broMacchkl cocTa-
Buna 2.4 Kkr/M2 ripu naoTHocTu rotoka ®AP okoso 90
MKMOJIb KBaHTOB/M? ¢ (20 BT/M2) u CyMMapHOM rOCTYAeHUN
K pacterusim 54 M[k/m2 ceeToBow sHeprm oT LED-cBe-
TUIbHUKOB. B pacyeTe Ha MOJb MOTPa4YeHHO!M CBETOBOM
SHepruy pacTeHusi cuHTesupoBaau okoso 0.5 r cyxou
maccbl. KN4 ®AP coctasun 3%, 4TO cornocTaBuMO C AaHHbI-
MU, [OJIyHEHHbIMY PaHee C WC0/Ib30BaHNEM HATPUEBbIX
namn Bbicokoro gasnenusi (QHA3). CaenaHo 3akio4eHue o
npurogHOCTY [aHHOro Tura CBETOAMOAHbIX CBETWU/IbHUKOB
A/15 KYy/IbTUBMPOBaHWs casarta B 3uMHeM 060poTe B yCJo-
BUSIX MEPBOV CBETOBOW 30HbI. []/19 MOBbILLEHVS] MPO[YKTVB-
HOCTY ¥ BUOSIOrNYECKON LIEHHOCTY MPOAYKLMN PEKOMEHAO-
BaHO YBEJINYUTb MPOAO/KUTE/IbHOCTY [OCBEYUBaAHUS B
Aekabpe fo 22-24 4, B siHBape — 0 20-22 4, 4TO N03BOJIAT
roBbICUTL nocTyraeHne PAP K pacTeHvsiM 3a U1K BbipaLLy-
BaHus1 B cpegHem Ha 35%.

Kro4eBble ¢i0Ba: canar-natyk, CopT AQULNOH, YPOXalHOCTb,
3UMHWI 060POT, CBETOANOLHbBIE CBETUJTBHUKN.

Dalke L.V.1,
Zakhozhiy 1.G.",
Malyshev R\V.,
Grigoray E.E .2,
Tabalenkova G.N.",
Dymova O.V.',
Golovko T.K.,
Karakaytis E.Y.5

1 Laboratory of Ecological Plant Physiology, Institute of Biology

of Komi Scientific Centre of the Ural Branch of the

Russian Academy of Sciences (IB Komi SC UB RAS), Syktyvkar
E-mails: dalke@ib.komisc.ru, zakhozhiy@ib.komisc.ru,
malrus@ib.komisc.ru, tabalenkova@ib.komisc.ru, dymovao@ib.komisc.ru,
golovko@ib.komisc.ru

2 LLC ‘Prigorodniy’, Syktyvkar

E-mail: agriee@mail.ru

3 LLC Group of Companies ‘Light and Electrical Technologies’, Perm
http://ecoled.ru

E-mail: info@ecoled.ru

The lettuce (Lactuca sativa L.) is widely known and favorite
vegetable crop among people. In Europe the main production
of lettuce is performed on protected ground with application
of artificial light sources. The artificially-lighted culture of
salad became very actually acquired in the north. Previously,
on the basis of multi-year studies on yield registration and
experiments with different regimes of lighting we have
defined the appropriate parameters of supplementary lighting
for lettuce with sodium high-pressure lamps that provided
the production in different seasons per year. The aim was to
study the accumulation of biomass and yield quality in lettuce
‘Aphytsion’ being grown in winter rotation under light-emit-
ting diodes lamps. The accumulation of biomass and yield
quality was studied in ‘Aphytsion’, grown in winter rotation
under light- emitting diodes lamps ECOLED-BIO-112-185W-
D120 UniversaLED (OOO ‘GK’ ‘CET’), Perm, in industrial
greenhouse OOQO ‘Prigorodniy’ at Syktyvkar city. The com-
modity output was obtained for two cycle of cultivation,
November-December and December-January. Yield of
foliage biomass was 2.4 /g}/m2 with flow density PAR
(Photosynthetically active radiation) about 90 umole quan-
tum/m2 s. at 20 W/m?2 with total light energy 54 MJ/m? sup-
plied to plants from LED lamps. The plants produced about
0.5 g. of dry weight calculated on one mole of spent light
energy. Energy efficiency of PAR was 3% that corresponded
with data observed earlier with sodium high-pressure lamps.
The conclusion was made about the suitableness of this type
of light-emitting diode lamps for lettuce cultivation in winter
rotation in first photic zone. It was recommended to increase
duration of supplemental lighting up to 22-24 hours in
December and up to 20-22 hours in January to improve the
productivity and biological value of plant output. It enables to
raise RAP income in plants by 35 %, on average for one cycle
of cultivation.

Key words: llettuce, variety ‘Aphytsion’, yield capacity, winter rota-
tion, light-emitting diodes lamps.



PYrnoroanMyHoe obecrneveHne Hace-

JIEHVST CBEXUMWN OBOLLAMU U 3EMEH-
HOW MPOAYKUMEN SABASIETCS BAKHOW COLM-
a/IbHO-9KOHOMMYECKOW 3adaden. Eé pelue-
H1e BO3MOXKHO MyTeM PasBUTKS COBPEMEH-
HOrO arpONPOMBILLIEHHOrO MPOV3BOACTBA
Ha 6a3e 3alVLLEHHOrO rpyHTa. Ha MnpoBom
PbIHKE [0NA BCE TEemMYHOM MPOLYKLMM
exerogHo yeennymeaetca Ha 10%. B
nocnenHee BpeMsi HabMoOaeTCs Takxke
3HaYNTENbHOE YCKOPEHVE TEMMOB Pa3BUTUS
OTEYECTBEHHOrO TEMMYHOro cekTopa. 1o
JaHHbIM MUHUCTEPCTBa CEeNbCKOrO X03si-
ctBa PO, nnowaab suMHUX Tennmy, B Poccum
K Hadany 2015 roga pocturna 2.9 TbiC. ra, a
CPEAHAs YPOXKaHOCTb Ba/IOBOIrO MPON3BOA-
CTBa OBOLLEN 3alWLLIEHHOrO rpyHTa cocTa-
BUna 24 kr/m2 [1].

[nsa noBbilernst 3PdPeKTMBHOCTU NpO-
M3BOACTBA 3aLUMLLEHHOrO FPYHTa, MPOAyK-
TUBHOCTM © Ka4yecTBa ypoxasd ocoboe
3Ha4yeHne MMEetOT BOMPOCHI OMTUMMU3ALMN
CBETOBOrO peXunma OBOLUHBIX  KyNbTYP.
Hanbonee octpo sta npobnema cTouT
nepeq TerMYHbIMN XO34MCTBaMK, Pacnono-
>KEHHbIMW B CEBEPHbIX peroHax PO, raoe B
OCEHHe-3VIMHUIN NMePUOA, MPUXOA, ECTECTBEH-
HOW (DOTOCUHTETUNHECKW aKTVUBHOW pagmnaLim
(PAP) kpaitHe man [2]. MpaBuAbHbIA BbIOOP
pexviMa [0OCBEeYVBaHUS C y4eToM Bronoru-
YECKUX MOTPEBHOCTEN pacTeHWin SBSETCS
KJOYEBBLIM  3NIEMEHTOM  MHTEHCUMUKaLM
TEXHOMOTUN  CBETOKYJIbTYPbI,  MOJTy4EeHUSs
Ka4eCTBEHHOW PaCTUTENBbHOM MPOAYKLNN,
yCTpaHeHVst aedvumta Npor3BoACTBa Mof-
HOLIEHHOW 3Konorndeckn 6esonacHor mpo-
Oykumn. BmecTe C Tem, MakcumanbHoe
Y[OBNETBOPEHVE MOTPEOHOCTW PaCcTeHUIA B
JIYYUCTOM SHEPIUM, YTO COCOBCTBYET MOBbI-
LUEHNIO  YPOXXAMHOCTW, MOXXET MPUBECTU K
YOOPOXaHMIO MPOAYKUMN U MOTEPE PeHTa-
6enpHOCT. B 3TOM CMbICne aKTyasnbHbIM
OCTaeTCsl M3BECTHbI apopri3M 3HAMEHNUTO-
ro OTe4YecTBEeHHOro oBouleBoga B.U.
SpenbwrenHa (1881-1965): «ArpoTexHrka
6e3 Guonorun cnena, 6e3 MexaHusaumm
MepTBa, HO BCE PeLLaeT HEyMOJIMMas 9KOHO-
MVKa». Kak M3BECTHO, 3HaqMTeNbHas AONS
3arpat (30-40%) mpv MPOM3BOACTBE OBOLLL-
HOW MPOAYKLMN, OCOBEHHO B 3VIMHEE BPEMS,
NPYIXOAUTCS Ha ONnaTy SNeKTPO3HEPrK ANS
obecrneveHns pacTeHun ceeToM. [loaTomy
TEMMYHbIE KOMMIEKChI HY>KAAOTCSA B OCHa-
LLEHNN COBPEMEHHBIMA U 3KOHOMUYHBIMI
cucTeMaMn OCBeYMBaHWs, 6e3 4ero npak-
TUHECKN HEBO3MOXKHO MOJTyHeHVe TOBapHOM
npoAyKLMK.

Eule HenaBHO B MPOM3BOACTBEHHbIX Ter-
MLax MCnofib30Banv MPEeVMYLLECTBEHHO
OCBETUTENbHbIE CUCTEMbI Ha Oase HaTpuie-
BbIX W/WM PTYTHBIX flaMn C MakCUMyMamm
nanydeHuss B obnact 550-600 1 450 HM.
CerogHst BCe 60MbLUNIA NHTEPEC MPOABNAET-
CS K BHEOPEHUIO CUCTEM, BbIMOHEHHbIX Ha
OCHOBE CBETOMU3MyYaloLLWX AMOA0B, obna-
JatoLLIMX OMPOMHBbIM MOTEHLMANIOM B Kaude-
CTBE [OMOMHUTENBHOrO MM EAMHCTBEHHOIO
UCTOYHMKA OCBeLLEeHVs. [ns BblpalviBaHmns
canaTHoO-3eNleHHbIX KybTyp MpeafiaraoTcs
obnyy4atenn ¢ KomOuHaLMen KpacHbIX U
CVHUX CBETOAMOLOB, MPUYEM [0S U3yde-
HWS1 B KpacHoWM Yactn cnekTpa (630-690 Hwm)
coctaBnseT 65-95%, a B cuHen (430-470 Hw)
— ocTasbHble 5-35% [3, 4].

llcnonb3oBaHme B pacTeHVeBOACTBE CBe-
TON3NYyYatoLLMX ANOAOB C BbICOKMM YPOBHEM
CBETOVICMYCKAHWSA 1 Pa3HOr0 CNEKTPaIbHOrO
COCTaBa BbISIBAIO pa3HOOBpa3Hyto 1 He BCe-
roa OAHO3HAYHYIO PeakLMio BMOOB 1 COPTOB
pacTeHWi Ha Y3KOMonocHoe 0obnyyeHne.
CeeToamodbl MOryT MOAyMpoBaTb POCT,
pa3BUTVE U MOPOreHe3 pacTeHwid, BAMSIOT
Ha CTPYKTYPY W aKTUBHOCTb (DOTOCUHTETUYE-
CKOro annapara, obwwmin MeTabonnam,
HakomeHne 1 coctas bruomaccs! [3-8].

Canart (Lactuca sativa L.) — luMpoko pac-
NpPOCTPaHeHHas 1 nobrmMas HaceneHem
OBOLLHasA Ky/bTypa. B HacTosilee Bpems
pasnMyHble BUObl canara KynbTUBMPYHOTCS
Ha BCeX KOHTUHeHTax. 1o gaHHbIM FAOSTAT
(http://www.fao.org), MMpoBoe MpPoV3BOA-
cTBO cayiata B 2014 rofly coctasuio 25 MiH
T, @ MOCEeBbI canara 3aHvManm ceble 1 MIH
ra. Jlnoepom no MNpov3BOACTBY canata
asnsietca Kutan (54% ot MmypoBoro obbema
npoussoacTea), B CLUA cocpenoTo4eHo
16% MMpPOBOro MpPOM3BOACTBA, a B
3anagHon EBpone — okono 12%. B ckaHgu-
HaBCKWX CTpaHax 3Ha4MTENbHOE KOMHYECTBO
canatHo NPOAYKLMM NMOyHatoT B 3aLLyLLEH-
HOM TpyHTE C MPWMEHEHNEM WICTOYHVKOB
MCKYCCTBEHHOr0 OCBelleHns. PaHee Ha
OCHOBE MHOMONETHMX HabGMOeHUN, ydeTa
ypoXasi 1 OMbITOB C PasHbIMV PEXMMaMU
OCBELLEHNA HaMK Bblv ONpPeaeneHbl onTu-
MaJsibHble NapameTpbl JOCBEYMBaHNS NINCTO-
BOro canara HaTp1eBbIMX NaMiamil BbICOKO-
ro naeneHvs (OHa3), obecne4vBatoLLMM
NoJly4eHMe TOBAPHOWM MPOOYKUMA B pasHble
ce30Hbl rofa Ha Cesepe [9].

Llenbto gaHHo paboTbl ObINO 1ccneno-
BaTb BO3MOXXHOCTb UCMOMb30BaHNs OCBETU-
TEbHOW CUCTEMbI HA OCHOBE CBETOAMOAHbIX
CBETWIIBHUKOB A5 KYIbTUBMPOBaHNS IMCTO-
BOro canara B 3MHem 060poTe.

OnbITbl MPOBOANAM B MPOU3BOACTBEH-
Hot Tennuue OOO «[lpuropomdHbin» (r.
CblkTbiBKap, 61°40°35" c.w., 50°48°35"
B.A4.) B Hosibpe-sHBape 2016-2017 ropos.
PernoH oOTHOCMTCS K MEepBON CBETOBOW
30He. [loctynneHne OAP B pekabpe
cocTasnsieT B cpegHem 110 kan/cm2, npo-
OO/MKNTENBHOCTL CBETOBOIrO AHSI He mpe-
BblLlaeT 6 4. PacTeHusa canata Bbipalimsa-
NI KOHBEMEPHbIM CNOCOOOM Ha MPOTOYHOM
JIHAW B FOPLLOYKAxX C N3BECTKOBAHHBIM TOP-
dom npu Temnepatype Bosayxa 18-22 °C n
OTHOCUTENIbHOW BNAXHOCTN BO3ayxa 55-
60%. CopepxaHue CO, B BO3AYyXe COCTaB-
J19510 oKoJio 550 ppm.

CeeTtoguoaHble cBeTunbHukKn <«ECO-
LED-BIO-112-185W-D120 UniversaLED»
(OO0 MK C3T, r. Nepmb) MolHOCTLIO 185
BT B konmdectBe 20 WTyK Obinv Npeno-
CTaB/IeHbl NMPOU3BOAMTENEM U YCTaHOBNeE-
Hbl Ha BbicoTe 1.5 M Hag cTomamu Ons
BblpalllMBaHUs pacTeHuin Ha npaowagn 64
M2, Jlamnbl AaHHOro Tvna BKIOYAOT KOM-
NNeKC CBEeTOoM3MydaTenbHbIX [OVOA0B U
XapakTepuaytoTCs Yy3KOMOOCHbBIM Chek-
TPOM C BbIAENEHHBIMY MUKaMK U3MTyHeHNs!
npu 445, 633, 668 1 739 HM. BennunHa
COOTHOLLIEHVS MHTEHCUBHOCTU U3MTyHeHUS B
KpacHOW 1 CUHeN 0bnacT CnekTpa paBHsi-
nace 3.4. 3T0 nNpuMepHO BOBOe Oonblue,
4YeM Y UCMOSb3YEMbIX B XO39CTBE HaTpUe-
BbIX  NlaMmn BbICOKOr0O [aBfieHns Tuna
OHa3-600BT/REFLUX.  CeToanogHble
CBETUIbHVIKA BKIKOYaNMCh aBTOMaTUHECKM
B 5 4 yTpa, NpOAOHKATENBHOCTL 4OCBEYM-
BaHua cocTtasnsna 16 4. OcBelleHHOCTb
pacTeHWii B pa3Hble Yachl CyTOK Onpenens-
1 C MOMOLLbIO KBaHTOBOro gatymka LI-190
SA n perucTpupytowen cuctembl Data
Logger Li-1400 (Licor Inc, CLUA). B Teuve-
HVe 060pOTa KOHTPOMMPOBAN POCT U pas-
BUTUE paCTeHW, HakomaeHne Gromaccsl.
B koHLe obopoTa nepeq ybopko ypoxkas
oTbupany obpasubl pacTeHWn ans onpeae-
NIEHNS XMMUYECKOrO cocTaBa bromaccel.

OpfH1M 13 peLlaoLLnx hakTopoB, BAMSKO-
LLWX Ha ypOoXal B YCMOBUSX 3aLLMLLEHHOMO
rpyHTa, SIBNSETCS CBETOBOW pexum. Ha
NpakTVKe ypoBeHb nafawollen OAP ong
KyJIbTUBUPOBAHNS 3EMIEHHBIX KYSIbTYP, B TOM
4ucne 1 canara, coctasnaet He meHee 200-
300 MKMOMb/M2C, a Benu4YMHbl okomno 70
MKMOJTb/M2C CHUTAIOTCS HUBKOUHTEHCUBHBIM
[2, 7]. TIOBbILLEHNE WHTEHCVMBHOCTY MOTOKA
®OAP OT WCTOYHMKOB OCBELLEHMSI Pa3HOro



TMNa yBenM4vBaeT ypoxan canata Ao 5
Kr/M2 1 6onee [4, 9, 10].

B Hawewm onbiTe nHTeHcnHOCTb GAP Ha
YPOBHE pacTeHwin B fekabpe cocTasnana
80-90 MKMOJb KBaHTOB/M2C.
PacnonoxeHne CBETWIBHUKOB 0becneyu-
Basio paBHOMEPHOE pacnpeaeneHne ceeta
HaJ NOBEPXHOCTLIO LeHo3a. O6 3TOM CBU-
OEeTeNbCTBYET BeNMYMHA KO3 dULMEHTa
Bapvaumm, Kotopas He npesbiwana 20%.

B pekabpe 3a 060pOT pacTeHus nopg
CBETOAMOLHBIMU CBETUIBbHUKaMY MOJyHanm
240 MOJb KBAHTOB/M2, YTO 3KBMBASIEHTHO
54 Mx/M2 CBETOBOI 3HEPrUK, YTO ObINO
LOCTaTOYHO 0719 MOAAepP KaHUs Heobxoau-
MbIX TEMMOB pocTa U (hOPMUPOBaHUS YpO-
as canarta TONbKO B MEPBOW MOSIOBUHE
LyKna BblpalyBaHunsi, BO BTOPOW MOMOBK-
He obopoTa TeMMbl pocTa pacTeHWin Bbiu
CHWKeHbl.  [pn 3TOM YepeLukn NCTbEB
ObIV CUNBHO BbITAHYTHI. YpOXKan pacTeHui
canata coctasun 2.3 kr/m2 (Tabn.).

B sHBape ¢ yBenmyeHnem nHconsaumm, B
NoNyAeHHble CONMHEYHbIE Yachl OCBELLEHVEe
morno pocturate 120-130 MKMOMb KBaH-
ToB/M2c AP, YTO MPUBENO K HOpMaNn3a-
LM CKOPOCTM POCTa 1 YNYULLEHMIO Kade-
cTBa ypoxas canata. CthopMMpoBaHHbIe

LIeHO3bl canata (puc.) UMenn nUCTOBOM
NHOEKC OKOoJIo 6 M2/M2. Takasd nnowaib
NMCTbEB CMOCOOHa nepexBaTbiBaTh 90-
95% napgatollero ceeta. JluctoBble mnna-

CTUHKM canata WMenn HopMasbHYH
dopMy,  MNOTHOCTb U pasmepsbl.
HapsemHass Macca CBeXXecobpaHHOro

canarta B Kaxaown nocTynatoLLen B npoga-
XKy yNakoBKe (rOpLIOYeK C Tpems pacTe-
HUAMW) cocTaBuna B cpeaHem okono 70 T.
[ons KopHeBOW CUCTEMbI He MpeBbllWana 5
% OT HaA3eMHOM YacTu. Yporkain pacTeHnn
canata cocTaBwn 2.4 Kr/m2 (tabn.).
Ka4ectBO 1 OMONOMMYECKY LEHHOCTb
NPON3BELAEHHON CanaTHOWM NPOAYKUMM OLe-
HVYBaIM MO HaKOMMAEHUKD  OPraHNYeCcKKX
BELLECTB U MUHEpPanbHbIX 3/1eMeHTOB. B
CbIpbIX  JIMCTbSX canara npesanpoBau
pacTBopUMble caxapa (275 mr/100 r ceipoi
maccel). B nvucte npucyTcTBOBanu BeLue-
CcTBa, obnajawline aHTUOKCUAAHTHBIMU
ceoncTBamn — nonudpeHonsl (24 mr/100 r),
B-KaPOTWH,  JIIOTEUH 1 3eaKCaHTUH (3
Mr/100 r). VI3 MrHepanbHbIX 31EMEHTOB B
3HaUYUTENbHBIX KOIMYECTBax Hakanmea-
mmce Kanuin (344 mr/100 ), Kanbuuin (47
mr/100 1), docchop (34 mr/100 r). Becbma
3aMETHO HakoMneHne MUKPOSSIEMEHTOB —

Puc. PacteHusi canata copta ApuLUnNOH, BbipalyeHHbIE 104 CBETOANOLAHbIMU CBETUIbHUKAMUN
«ECOLED-BIO-112-185W-D120 UniversaLED» (31.01.2017 roga).

Tabnmya. Mokasatenn npogyKTMBHOCTU canata copTa AULMOH o4 CBETOAUOAHLIMU CBETUIb-
HUKaMy B 3UMHUIT nepmoa

O6opot Chblpast macca
Haa3eMHoll YacTy,
r/ynakoBka
Hos6pb - pekabpb 66 + 3
[lekabpb - sHBapb 69+5

Coipas macca YpoxaiHoCTb
MOA3EMHOI YacTu, (Hap3emHas YacTb),
r/ynakoska Kr/M2
3+0.1 23+0.1
He onpenensm 24+02

marHua (14 wmr/100 r) n mapraHua (0.7
Mr/100 r). Pac4eTbl nokasanu, 4To nopums
canata Becom 100 r obecneunsaeT o 30
% CyTOYHOM MOTPebHOCTM 4YenoBeka B
KapoTuHomaax, 5-10 % MuHepanbHbIX ane-
MEHTOB 1 (heHOMbHbIX coeanHeHun [11].

BaxxHOM XapakTepuUCTUKON OBOLLHOM
NPOAYKUMN SIBNSIETCH COAEep>XaHne B HeN
HuTpaTtoB. CornacHo Hopmatmeam [12]
OOMyCKaeTCs COAEep>XXaHne HUTPaToB B
konuyecTBe 4500 Mr/Kr B CBEXEM canate
naTtyke, KynbTUBMPYEMOM B 3alMLLEHHOM
rpyHTe ¢ 1 okTs6pa no 31 wmaprta.
CopepxaHie HUTpatoB B 6Guomacce
pacTeHWii, BblpalleHHbIX MO CBETOAMNOA-
HbIMW CBETUMBHUKaMW, B Aekabpe npakTu-
Yeckn He npesbiwana MOK, a B aHBape
coctasnsna 360 mr/100 r cblpoi macchl,
410 Ha 20% Hwxe MOK.

XOTd 3KCMepuMeHTbl Mnokasanu BO3-
MOXHOCTb MOJly4eHNs1 TOBapHOW MPOayK-
UMK canata B 3VMHee BPeMsi Mpu BblpaLLy-
BaHUW MO CBETOAMOAHBIMUA CBETUMbHUKA-
MU, YPOXXaMHOCTb CanaTHOW nUHUM B
obonx obopoTax bbina B 1.5-2 pasa Huxe,
noJly4aeMon B XO341NCTBE MO CTaHZapPTHON
TEXHONOMMM MOA HaTPWEBLIMK Namnamu
BbICOKOro aaenerus [9]. OCHOBHOM Npuym-
HOM HabngaeMblX Pasnuynii SBUNOChH TO,
4YTO WHTeHcuBHOCTL PAP nog namnamum
[OHa3 6bina Bbiwe (He meHee 150 Mosb
KBaHTOB/M2). B pesynbTaTe pacTeHus
nony4nnu 3a 060poT Ha 40% 6onblie GAP
(okono 80 MOX/M2), 4em npu KyNbTUBMPO-
BaHWW MO CBETOAMOOHbIMN CBETUSbHMKA-
mu. O Tom, 4TO pacTtenust nogd G ceeTunb-
HUKamy Npy 3aaHHOM PeXrMe [0CBeYM-
BaHMSA uUCMbITbIBANM AeUUNT NYyHUCTON
SHEprun, CBUAETENBCTBYET TaKXKe CPaBHU-
TENIbHO HU3KOE COAEP>KaHNe PaCTBOPUMBIX
YrNeBodoB B UX NUCTbAX. 10 HaWWM faH-
HbIM, COMep>kaHue YrneBodoB B CblpON
6riomacce NMCTbEB PaCTEHWUIA, KybTUBM-
pyembix nof namnamu OHa3, pocturano
750 Mr/100 r [13], Toroa Kak B onbiTax C
ncnonbzosanvem CJ1 CUCTEMbI C HU3KO
NHTEHCUBHbIM PEXVMOM OCBELLIEHVS ObIIO
no4YTVM BTpOe MeHblue. B To xe Bpems,
MCMNONBb30BaHMe PasHbIX NCTOYHUKOB OCBe-
WeHs B 3MMHEM 060pOoTe 3Ha4YvMMO He
NOBWASNO Ha HakKOMNeHWe NUCTbSMU
canara B-kapoTuHa, toTenHa, 3eakcaHTn-
Ha. CanaTHasg NPOAYKLMSt B YCNOBUSX pas-
HOrO OCBELLEHUSI MPaKTUYECKM He OTnYa-
nacb Mo HaKOMIEHUIO MUHEPasbHbIX 31e-
MeHTOB [13]. KonmyectBo (eHOMNbHbIX
COEANHEHMIA B NUCTbSIX PaCTEHWA, OCBe-
LaeMblX CBETOAMOOAMU, YBENNYMBANOCH



Ha 30%. CpaBHUTENbHbBIN aHan13 auHamm-
K POCTOBbIX MOKasaTenem pacTeHuin B
onbitax ¢ GO w [OHa3 ocBeTutenbHoOM
crcTeMaMu nokKasas, YTo MocTynatoLwen ot
C[L ceetunbHkoB AP 6bI10 4OCTATOYHO
4N nopgepaHns Tpebyemblx TemnoB
pocTa 1 (hopMMPOBaHNS ypoXkasi B MepBble
TPW Helenn KyneTUBMPOBaHUS. Bo BTopon
nonoBMHe 060pOTa pasnnyMsa B HapacTa-
HAX NAoWaan NMCTOBON MOBEPXHOCTU U
HaKOMMNEeHUN HaA3EMHOW MacCbl Mexay
BapuaHTamu CTaHOBSATCH CTaTUCTUYECKM
3Ha4MbIMU. PacTeHns non cBeTOAMOAHbI-
MV CBETW/IbHUKAMW CYLLECTBEHHO 3aMef-
NS TeMMbl POCTA U HaKoNNeHnst bruomac-
cbl. CHWXEHMe YypoXXalnHOCTW canaTta B
OMbITE CO CBETOAMOOHBIMU CBETUIbHUKAMN
cocTaBuno okono 40%, 4TO MPUMEPHO
COOTBETCTBOBA/IO KOMMYECTBY HeLoMosy-
YeHHOW CBeTOBOW SHeprun. B npakTnye-
CKWUX PYKOBOACTBax MO 3alyuLeHHOMY
FPYHTY YTBEPXKAAETCS, YTO MOBbILLEHNE
oCBeLLeHHOCT! Ha 1% no3BONAET MOBbI-
CUTb YPOXXaMHOCTb KynbTypbl Ha 1%. Hawm
OMbITbl M pacyeTbl MoKasdanu crnpaseniv-
BOCTb [aHHOIMO COOTHOLUEHUst 0N Mpo-
M3BOACTBa canaTHoW MPOAYKLUMM B OCEH-
He-31UMHKIM nepuog Ha Cesepe.

B npouecce akcnnyaraumm NCTOYHNKOB
OCBeLLEeHNsS B TennnLax sHepronotpebne-

Hve oT 20 C[ csetunbHukoB «ECOLED-
BIO-112-185W-D120 UniversalLED» Ha 1
M2 B 06opoTe cocTaBwno 0.062 kBT/4ac.
3a 16 4acoB OCBeLleHNst aMnamm pacTe-
HUI Ha nnowaan 64 m2 6bino N3pacxomo-
BaHO OKONI0 63 KBT 3nekTposHeprum Ha
cymmy 310 py6. SHepronoTpebnerve cee-
TUBHUKOB C HaTpreBbIMU Namnamun JHa3-
B600BT/REFLUX ¢ 32nekTpoHHbIM IIMPA Ha
1 M2 cocTaBuno 0.118 kBt/4ac M2 3 pac-
YyeTa pasMelleHns 252 CBETUNBHMKOB Ha
nnowagm Tennuusl 1382 M2, 3a 16 4acos
OCBELLEHUS pacTeHuin Ha nnowaan 64 m2
ObIN0 M3pacxomoBaHo okono 120 kBT
3N1EKTPO3HEPrM Ha cymmy 590 py6. B
pacyeTe Ha eguHMLYy noulaan oceellae-
MOV MOBEPXHOCTU 3HepronoTpebnexHve
namn JHA3-600 6bin0 B ABa pasa Bbille,
4eM Yy CBETOAMOAHbIX CBETUSIbHMKOB
«ECOLED-BIO-112-185W-D120
UniversalLED».

lITak, pedynbTaTbl OMbITOB NOKasanu BO3-
MOXXHOCTb MOJTyHeHNsT MPOAYKLUMN canaTHoOm
JIMHMA B MNepBOW CBeToBOM 30He PO B
HOsIbpe-aHBape Npy NCMONb30BaHUM B Kade-
CTBE CBETWIbHVKOB CBETOAMOAHbBIX amn
«ECOLED-BIO-112-185W-D120
UniversalLED». [Ins nonyyenuns ypoxxkas npu-
EeMJIEMOr0 KOMMYEeCTBa 1 KadecTBa HeEObX0-
Mo, yTobbl npuxop, GAP K pacTeHusM 3a

060pOT 6bln He Hwke 80 MOx/M2. 3TO
MOXHO OBecne4YnTb 3a CHYET yBEeNNYeHUs
MPOAOPKUTENBHOCT JOCBEYMBAHNS B TeYe-
HVWEe CYTOK BMIOTb A0 KPYIrIOCYTOYHOrO.
OHeprosarpatbl Npu 24 4acoBOM peXume
nocBeTkn ceeToanoaHsiMm G coctasaT 7.3
py6/M2, 4To Ha 20% HWKEe N0 CPaBHEHWO
16-4acoBbIM  OCBELLEHMEM  HaTPUEBLIMU
namnamu. [oBbICUTb MHTEHCYBHOCTbL Nagaro-
wen GAP go 150 Monb KBaHTOB/M2 MOXHO
3a CYET yBeNMYeHWs MIOTHOCTU YCTaHOBKM
CBETWIBHUKOB 1 YMEHBLUEHNS BbICOTHI X
nofgeca. Takoro >e pesyfbrara No3BONT
[OBUTECHA CoYeTaHe OBOUX BapUaHTOB —
yBENMYEHE MPOLOIKUTENBHOCTA [OCBEYM-
BaHVA pacTeHnn o 20 Y B CyTKM 1 NMOoaBeC
CBETUNIBHMKOB Ha BbICOTE OKOMO 1 M Haf
LieHO30M. PacyeTbl MokasblBaroT, HYTO Mpu
N depeHLpoBaHHOM y4YeTe  3/1eKTPO-
3HEpPrMn B TeYeHVe CYTOK C Oofee HUSKUM
TapudoM B HOYHOW Mepuop  yBemyeHue
MPOOOPKUTENBHOCTI AOCBEUMBAHMSA Hanbo-
nee peHTabenbHo.

PaboTta BbinofHeHa B pamkax HU/IP
«OueHKa MpPOAYKTMBHOCTM U KadecTBa
nucToBoro canata (Lactuca sativa L.),
BbIPALLEHHOMO C WMCMOMb30BaHNEM CBETO-
anoaHbix ceeTunbHukos «ECOLED-BIO-
112-185W-D120 UNIVERSALED» (OO0
«[K «COT», r. MNepmb)» (2016 ).
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