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Summary
This article proposes a technology for simultaneous cultivation of mushroom, berry or vegetable products in
a greenhouse consisting of two chambers — oxygen and carbon dioxide. The cultivation technology is based
on the principle of plant responsiveness to aeration. During aerobic respiration, the amount of carbon
dioxide released is approximately equal to the amount of oxygen absorbed, taking into account this pattern,
a technology for cultivating the studied crops was proposed.
Abstract

Introduction. Conducting joint research using sheltering greenhouses or tunnels, when cultivating fruit
and mushroom products with mutual gas exchange, will lead to mutual and beneficial development of
plants for further fruiting. Object. Prefabricated greenhouses made with transparent or darkened half-
polypropylene. The greenhouse is divided into two equal halves by a partition for the separate
cultivation of mushrooms and fruit and vegetable products, i.e. each crop has its own separate section.
Materials and methods. Soil racks are located in each half of the greenhouse, for the cultivation of
products. In one half, a mushroom culture is cultivated, in the other, any other culture that absorbs
carbon dioxide and releases oxygen during respiration, which will flow as a result of gas exchange
through exhaust fans to the other half of the greenhouse. To monitor the level of carbon dioxide in the
mushroom cultivation compartment, a carbon dioxide (CO2) detector is installed, with which the re-
quired level is maintained (up to 0.5%). The source of materials for growing mushrooms and vegeta-
bles are the theoretical and practical developments of scientists at VNIIOZ and VNIIGIM. Results and
conclusions. As a result of the development, the prefabricated greenhouse is equipped with a low-
volume irrigation system of the pipeline drip type with nozzles of fine sprinkling to maintain the neces-
sary thresholds of soil moisture and air temperature. Two electric fans built into the partition from dif-
ferent sides and at different heights (in our case, greenhouses), will facilitate mutual gas exchange
with timely activation, for the distillation of carbon dioxide and oxygen from one half of the greenhouse
to the other, released during respiration by cultivated crops.
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TEOPETUYECKWUE ACMNEKTbl COBMECTHOI'O BbIPALLIUBAHUA OBOLLIHOU
U rPUBHOU NPOAOYKLUWUU B 3AKPbITOM NPYHTE

MenbkoBa P. W., Hay4HbIl compyOHUK
Mawep A. B., kaHOuGam ceflbCKOX035UCMBEHHbIX HayK, cmapwiull Hay4HbIl compyOHUK

@OIBHY «®edeparbHbili Hay4YHbIU YeHmp 2udpomexHUKU U menuopayuu um A. H. Kocmskosa»
2. Boneoepad, Poccutickas ®edepayus

AKTyanbHoCTb. OpraHusauusi COBMECTHOrO MpPOM3BOACTBA MIIO4OBO-ATOOAHONM U FPUOHOW
NPOAYKLUMM C UCMOSIb30BAHMEM YKPbIBHbLIX TEMSNL WS MAIEHOYHbIX TOHENEeN, Npu B3anMHOM rasoobmeHe
yrnekucrioro rasa w Kucropoda, npueenet K bonee paunoHaribHOMy pas3BuUTUO U yYBEJIMYEeHUIo
YPOXanHOCTU BbIpalLMBaEMbIX KyIbTYyp. O61BbeKTOM vccneaoBaHus ABMOTCA COOPHO-pa3bopHble TeNNULbI
BbIMOMIHEHbIE U3 MPO3PayvYoro UMW 3aTeMHEHHOro nonunponuineHa. Tennvua pasgesieHa Ha OBe paBHble
MOMOBMHbI MEPErOPOAKON AMNA pas3rpaHUYeHMs NPOCTpPaHCTBa Mo4 BblpallivMBaHME rpubOB W MNJIOAOBO-
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ArogHON NpPoAYKUMK, T.€. AN KaXA0M KynbTypbl NpegHasHavyeHa oTaenbHas cekuus. B uensix opraHusaumm
razoobmMeHa B KOHCTPYKUMW COOPHOM Tenmuubl NPeoyCMOTPEH MOHTaX BbITSXKHbIX BEHTUIIATOPOB.
MaTtepmanbl n metoabl. B Kaxgon nonoBuHE TeENNULbl pacnonaralTCs MOYBEHHbLIE CTENnaxu, Ons
OarbHeNWero pasMeLLeHns B HUX NAaHUpyeMbIX AN Npou3BoacTBa KynbTyp. MNpegnaraetca B ogHow m3
MOMOBUH pasMecTUTb rpubHWLUBI, a B Apyron — mobylo Apyrylo KymbTypy, KoTopas B npouecce
XU3HEAEeATENbHOCTM MOrnallaoLaeT yrnekUcrnbIn ra3 n BblaenseT kucrnopod. B pesynbtate razoobmeHa,
obecneynBaroLerocss paboTon BbITSXKHbIX BEHTUNSTOPOB, KUCMIOPOA B CEKUUW C pacTeHusamu byoet
nonagatb K CTennaxam B CeKuumio C rpubamm m HaobopoT. [ns oCyLecTBMEHUS KOHTPOMSA YPOBHS
YrMEKNUCIIOro rasa B OTCEKe, nNpeaHasHayeHHOM Ansi BO34ernbiBaHUsl rpuboB, YCTaHaBNMBAETCA OETEKTOP
onpepenenus yrnekucnoro rasa (CO,). C ero nOMOLLbI OCYLLIECTBAETCA KOHTPOSb MoJgepKaHust
Heobxoanmoro ypoBHs yriekucnoro rasa (go 0,5%). ctouHnkom gaHHbIX MO BO3AesbiBaHMIO rpuboB 1
NpoayKUMM pacTEHMEBOACTBA SBMSOTCA TEOPETUYECKME U NMpaKTUYeckMe HapaboTkm yyeHbix BHUMOS u
BHUUIMM. Pesynbtatbl M obcyxpeHusa. B pesynbtate paspaboTkum cOopHO-pas3bopHas Tennuua
OCHalLaeTcsl MOMMBHOW ManoobbeMHOM CUCTEMON TPyOOMPOBOAHOrO M KamesnbHOro Tuvna € Hacagkamu
MENKOAMCMEPCHOrO A0oXAEeBaHWA, ONS MNOJOEPXKaHUs HEeOoOXOOMMbIX MOPOroB BMAAXKHOCTW MOYBbLI U
onTuManbHon TemnepaTypbl BO3ayxa. BcTpoeHHbIe B neperopoaku, ¢ pasHbix CTOPOH U Ha pa3HoW BbicoTe (
B HaleMm cny4Yyae Tennuubl), ABa SMEKTPUYECKUX BbITSXKHbIX BEHTMNATOpA, OyayT cnocobcTBoBaTh, Mpu
OLHOBPEMEHHOM BKIMIOYEHUM, B3aUMHOMY ra3oobmeHy ANl MeperoHa yriekucrioro rasa u Kucropoga cC
OLHOW NOJSIOBUHbI YacTW TEMMMWLbI B APYrYIO.

Knroveebie cnosa: 08oujee00cme0 3aKpbImoeao epyHma, coeMecmHoe 8030erbisaHue osoujel,
8030eribigaHue 2pubos.

LutupoBanue. lNeHokoBa P. WN., Manep A. B. TeopeTuyeckue acnekTbl COBMECTHOrO BblpalLyBaHWA
OBOLLUHOW, M TpuUBHOM NpOAyKUMM B 3aKpbITOM rpyHTe. M3secmuss HB AYK. 2024. 2(74). 377-383.
DOI: 10.32786/2071-9485-2024-02-44.

ABTOpCKMVI BKnaa. Bce aBTOPbl HacTodALWero uccneaoBaHna npuHMManum HenocpeacTBeHHOe yyYacTue B niaHnpoBa-
HUW, BbINONMHEHUN NN aHann3e OaHHOro mnccnenoBaHUA. Bce aBTOpbI HaCTOﬂLLLeVI CTaTbM O3HaAaKOMUNUCb C Npeacrtas-

NEeHHbIM OKOHYaTeNbHbIM BapMaHToM 1 ogobpunu ero.
KoHdnuKT nHTepecoB. ABTOpbI 3aBMAOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BBepeHue. [JbixaHne KOpHeEN pacTeHun U XM3HeoeAaTeNbHOCTb MUKPOOPraHM3MOB ABMS-
IOTCS OCHOBHbIMW MPUYMHAMW MOTNOLWEHNA MNOYBaMW U pacTEHUAMU Kucrnopoda U BblaeneHus
UMK yrnekucnoro rasa. CKoOpoCTb AbIXaHMS 3aBUCUT OT TakuxX (PaKTOpOB, Kak: TemnepaTypa,
obecneyvyeHHOCTb BOAOW, @ TakKe TUM U KONMUMYECTBO AblaLLnX TKaHen. ASpobHoe AbixaHue Kop-
Hel pacTeHWin 3aKnio4aeTcs B HEMPEPbLIBHOM MOrfoLWweHUU Knucriopoaa v BblaeneHumn yrnekmcnoro
rasa. Mpoueccbl MmeTabonunama B KOPHAX pacTeHU, HOpMarnbHO PacTyLUMX Ha XOPOLIO APEHNPO-
BaHHbIX MOYBaXx, HapyLlalTCa NOYTU HEMeOsIeHHO, ecnu npepbiBaeTcsa npouecc obmMeHa Kucno-
poda v yrnekucnothl [8, 12]. YxXyalweHne ycrnoBui ra3oobMeHa MOXET CTaTb MPUYUHON CHMXKE-
HUS1 YPOXanHOCTN pacTeHur, Oaxe ecnun ero npoAoIHKUTENbHOCTbL COCTaBMSET OAMH AeHb, U
NpVBECTN K rMBenn KopHen, Npu YCroBUN COXpaHEHMS HEONaronpusiTHbIX YCNOBWIA Ha NPOTAXe-
HuM Bonee npogomkuTensHoro nepuoga. NorpebneHne kMcrnopoaa v BblAeneHue Yrnekucrnoro
rasa — 9TO BHeLUHMEe MokasaTernim Kommnrekca MeTabonMyeckux npoLeccoB B KOPHSAX, KOTOpble
Maro 4YTO roBOPAT O NMPOUCXOASALLMX BHYTPEHHUX U3MEeHeHNAX. HegocTaTok Kucrnopoaa B KOpHe-
BOM cybcTparte, NpUBOAMT K NOSIBIIEHUIO 3TUIOBOMO CNMpTa B Macoke, BblAensemMon M3 OCHOBa-
HUS pacTeHW nocne yaaneHus Haas3eMHbIX Yactul. KoHueHTpauusa cnvpTta Bo3pacTaeT C
yMeHbLUeHneM ckopocTtun Anddysmm kucrnopoga B noyse (K. A. brnenk).

Mpu a3pobHOM AblXaHWM KOFMYECTBO BbIAEMNSEMOro Yriekncnoro rasa npMMepHo paBHO
KONM4ecTBY NOrMOLLEHHOro kucnopoga. BeigeneHune yrnekmcnoro rasa npesblllaeT noTpebnerHve
Kucrnopoga npu 4acTU4HO aspobHOM ObIxaHun u npoucxoaut 6e3 notpebneHnsa kucnopoga npu
MOMHOCTbIO aHa3pPOBHOM AbiXxaHuu. Npn aHa3pPOBHOM AblXaHWW HaKannnBaltTCs YaCcTUYHO OKMC-
NeHHble opraHuyeckne BeLecTsa 1, MOMUMO YINEeKUCNOoro rasa, MoryT BelAensaTbCca Apyrue raso-
0obpasHble coeanHeHus yrnepoaa. KopHu pacteHmin npucnocobneHsl K adpobHOMY AbIXaHuIo, TeM
He MeHee MpuW HegoCTaTKe KUCropoda NPOMCXOAUT M YacTUYHO aHaspobHoe AbixaHue. NHTek-
CMBHOCTb [AblXaHus, onpegensemas no notpebneHnto KMcrnopoaa M BbIAENEHUIO YrneKncrnoro
rasa, CHWXaeTcs Npu HU3KOW KOHUEHTpauum kucrnopoga. KoHueHTpauusa kucnopoga, Tpebyemas
ANSi MaKCUMarbHOM UHTEHCUBHOCTM AbIXaHWs KOpHeN nyka, 6bina GonbLue npu +30 ° C, yem npu
+15 °C, BEpOSITHO NOTOMY, YTO UCNONb30BaHUeE KUCIIOpoaa B MeTabonnaMe Bo3pacTano buicTpee
C MoBbILLIEHMEM TemnepaTtypbl B 3TOM UHTepBane, YeM yCunueanoch ABWXEHWE Kucriopoga ue-
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pe3 NIeHKM BoAbl BOKPYr KOPHEN M CKBO3b TKaHW KOPHEN. B CBA3W C 9TUM MOXHO OXuaaTb, YTO
NoTpebHOCTb B aspaLmm Npu BeipallMBaHUM pacTEHUI Ha NOYBE OOIMKHA BO3pacTaTh C NOBbILLE-
Huem TemnepaTtypsl [3, 11, 13].

HabnogeHna nokasbiBaloT, YTO KUCAOPOA NPOBOAUTCA PACTEHUSMU BHWU3 U HapyxXy K3
KOpHEeW BO BHELUHIOK cpefy M 4To hOTOCMHTES NOBbILIAN COAEpPXaHWe razaoobpasHoro KMCrnopo-
Aa B kopHsix. bonee npamoe goka3aTenbCTBO HUCXOASALLErO ABMXKEHUSA KMCIopoda B KOPHM pac-
TEHWU, KOTOpbIe, KaK NpaBuIio, PacTyT B XOPOLUO aspMpyemMon No4dBe, NOMy4YeHo B YCNOBUAX XO-
poLuer aspauuu.

Yrnekucneli ras, BblAensembin rpyubHuLamMu, TaXKenee BO3gyxa, MO3STOMY BKIKOYEHUE
BEHTUNATOPA B HUXXHEW YaCTWU MEPEropoakn pasferneHHon Tennuubl AOMMKHO OCYLLECTBIATL He-
CKONbKO paHblUe, Ha 1...2 MUHYTbI, AN 0CBOOOXAEHNA oObemMa Npy NepemeLLeHnn KUcnopoaa ¢
OZIHOW ceKumn B Apyryto [5, 7].

OOBLeKTOM uccneaoBaHUA SABNAOTCS COOPHO-pa3bopHble TENNUUbI, BbINOIHEHHbIE U3
NPO3pPaYHOro MnM 3aTeMHEHHOro nonunponuneHa. Ona AoCTUXKEHUSA NNaHNPYeMOn opraHn3aumm
npocTpaHcTBa ObINoO Npovn3BedeHO obbeanHeHne ABYX Tennuu, T.e. ABe mManorabapuTHble Ten-
nuupl 6biNM CMOHTMPOBaHbLI B OOHY, C YCTaHOBKOW 06Llen neperopogkn. OgHa vacTb Tennuubl
npeaHasHayvyeHa Ons BblpallMBaHMa rPpUOHOM NpoAyKuuK, a B APYro 4actu npeanonaraercs
BO34ErblBaTb OBOLLHYIO UITM SATOAHYIO KyIbTYpy.

MaTtepuanbl n metoabl. OTNpaBHOM TOYKOM Npu pa3paboTke KoHUenumu, Ans nocneay-
oLen peanusauuen paspaboTaHHOW cuUcTeMbI, cTann pabotel K. A brielika, B TOM 4nicne u ero
kHura «PacteHne n noysar», a Takke npeablgywimne Hapabotkn ydeHbix BHUUIMMM. Hamn npep-
naraeTcsa TEXHONOrMsa Bo3aernbiBaHus rpubHON, OBOLLHOM MM ArO4HOW NPOAYKLUUKW NPU OpraHu-
3auuKn NpuHyauTeneHoro rasoobmeHa kucnopoga (Oz) n yrnekucnoro rasa (COz) B Tennn4Hom
komnnekce. HabnogeHnsa [omKHbl BECTUCHL MOCPEACTBOM OBOLLENPUHATLIX METOAUK C NMPUMEHE-
HMEM OaT4YMKOB YPOBHS KMCIOpPOAa U AeTekTopa ONpeaeneHns yrieknucnoro rasa.

Pe3synbTatbl u obcyxaeHus. NpeanoxeHHass TEXHONOMMS HanpasneHa Ha OfHOBpe-
MEHHOEe BblpallMBaHMWEe OBOLLHOM UNN AroAHOM NPOAYKLMM B OOHOW MOMOBUHE Tennuubl, a B
OPYron 4actn — rpubHOM, Ha OCHOBE MpuHUMNa Metabonvama unu razoodbmeHa, T.e. aspauumm.
Aspauns — 3To oOMeH KMCropoaa M Yriekucrnoro rasa Mexay atMocdepom, NoYBOM M KOPHAMMU
pacTeHui. B nouBax, HacbILLEHHbIX BOAOW, OCHOBHOE 3Ha4YeHne MOXET umeTb razoobmeH CO, n
O, yepes camo pacteHue. Ecnn HanomnHeHHbIE TEM UMW UHBIM ra3oM MOpbl B3aUMOCBA3aHbI U
OOCTUralT NOBEPXHOCTU MOYBbLI, TO ra3oo0bMeH ¢ aTMOctepon NPOUCXOAUT Kak Yepe3 NoYvBeH-
Hyl0 BoAy, Tak M 4Yepe3 razoobpasHyto dasy, npudyeMm obMeH yepes razoobpasHyto asy npowuc-
X0AnT BbiCTpee, Tak Kak CKOpOCTb ANdhpy3nn B 3TOM Criydek ropasgo Bbilwe, Yem anddysns B
NnoYBeHHOW BoAe. [a3006MeH MOXET NPONCXOOUTL TaKkKe 3a CHET ABWMXKEHUS BO3AyXa B MOYBY U
N3 Hee B pesynbTaTe M3MEHEHUSI CKOPOCTU BETpa, TeMnepartypbl, 6apoMeTpuyeckoro AaBneHns
N coaepxaHus BOoAbl B MOYBE, OAHAKO ero macwrtabbl MMEKT BTOPOCTEMNEHHOE 3HA4YeHue Mo
CpaBHeHMI0 ¢ rasoobmeHoM nytem andadysum (beprmaH, MNpuH, WTonsy n Ctoukuin). B Tennuue
nnowanbto 1 cotka B Bo3ayxe cogepxutca okono 200 r yrnekucnoro rasa. BecHon n netom, BO
BPEMSI aKTUBHOW BereTaLmm, 3Toro ABHO HegocTatovHo. Orypubl, Hanpumep, 3a 1 Yyac «BblKayu-
BatoT» 13 Bosayxa 500 r CO,, a 3a BeCb CBETOBOM Ae€Hb — A0 7 Kr. Yem Gonblue NoBepXHOCTb
NINCTBEB U SipYe OCBELLEHME, TEM 3aMeTHee Bo3pacTaeT AedumumnT yrnekucnoro rasa. CtouT oT-
METUTb, YTO €ro KOHLEHTpaUMs CYLLECTBEHHO CHUXaETCH K MOSyAHI, a YeM Huxe ypoBeHb CO,
B BO3QYLUHOM Macce, TeM HWXe U CKOPOoCTb (boTocuHTE3a. [na co3gaHusa Tpebyembix ycrioBui
MUKpOKNMMaTa Nnydlle BCero NOAXOASAT 3aMKHYTbl€ MPOCTpaHCTBa. B Hawem cnyyae npaktuye-
Cckas BO3MOXHOCTb AN co3aaHmsa cneumdmdeckon atmocdepbl CyllecTByeT npu paboTe B Ten-
nuuax unu napHukax, Tak Kkak «gobdasneHHsle» CO, unm O, He ByayT yneTyuuBaTthbCs, a cnego-
BaTenbHO, 6yayT MakcumMarbHO MCMOSb30BaHbl PACTEHNUAMM.

[nsa BbINONHEHMSA NOCTaBMEHHON 3afadn B cobpaHHON Tennvue ansa perynuposaHus ou-
TOKNMMaTa yCTaHaBnMBaeTCsl CMCTEMa ManioobbEMHOrO OPOLLEHNS ¢ DYHKUMEN MenKoamcnepc-
Horo goxaesaHus [1, 4, 13]. [lnsg ganbHenwmMx uccnegoBaHnini, ¢ UCNOSIb30BaHMEM [BYX Marora-
GapuTHbIX Tennuy, Hamu npeanaraetcs cbopka U NOMHbIA MOHTaX ABYX MOAUMPONUIEHOBbIX
cekumn, nnowaaeto no 30 kBagpaTHbIX MeTpoB. B pesynbTate nx c6opkm n o6beANHEHNA Mbl
nony4yaem ogHy obLLyo Tennuuy ¢ NeBOW N NPaBoi YacTbio, Nowaabto 60 kBagpaTHbIX METPOB
(pucyHok 1).
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PucyHok 1 — Cekuns cbopHO-pa3bopHON TeNNULbI 411 COBMECTHOIO BbipalyuBaHus rpnbos
C OBOLLHOV UMK SATOAHOW KyNbTypamu
Figure 1 — Section of collapsible greenhouse for joint cultivation of mushrooms with vegetable or berry crops

PucyHok 2 — Tennuua ons BbipallyBaHusi rpuboB, OBOLLEN M ArOAHbIX KyJbTYP C NPUHYAUTENbHBLIM
rasaoooMeHoMm
Figure 2 — Greenhouse for growing mushrooms, vegetables and berry crops with forced gas exchange
1 — neBas YacTb TENNMLbI; 2 — NpaBas YacTb TENNUUbI; 3 — CTENNAXN AN BO3AENbIBAEMbIX KYNbTYp;

4 — BEHTUNSIUMOHHOE YCTPOMCTBO ANS BbITSHKKM KUCIOPOAa; 5 — BEHTUMSALMOHHOE YCTPOWCTBO AS1S1 BbITSHKKM

YINeKMCIoro rasa; 6 — rpubHas KynbTypa; 7 — ArofHas Unu oBoLLHas KynbTypa; 8 — BXo4 B Tennuuy;
9 neperopoaka mexay cbopHow Tennuuen
1 —the left part of the greenhouse; 2 — the right part of the greenhouse; 3 — racks for cultivated crops;
4 — ventilation device for oxygen extraction; 5 — ventilation device for carbon dioxide extraction; 6 — mushroom
culture; 7 — berry or vegetable culture; 8 — entrance to the greenhouse; 9 partition between the combined
greenhouse

Kak yxe rosopunocb paHee, Mexay OBYX 4YacTel TEnnuubl yCTaHaBNMBaETCH XKecTkas
neperopoaka, kotopasi MOXeT OblTb BbINONHEHA U3 TBEPAOro UMK ynpyroro Matepuana. B Bepx-
HEeW M HUKHEW YacTu Neperopoakm MOHTUPYHOTCS YCTAHOBKM ABYX BbITSXKHbIX BEHTUNATOPOB 4, 5,
ANSA NeperoHa rasoB U3 oOHOWM YacTu Tennuubl B Apyryto (pucyHok 2). B nesoii yactu 1 Bosaensbi-
BalOTCA CbeAobHbIe rpubbl, KOTOpPbIE NPU OblXaHWM MOrMOoLWakT KUCIOPOA, a BblAensoT yriekuc-
Nbii ra3. B npaBoii YyacTy Tennuupbl BbipallyBaeTCs OBOLLHAs WNW ArogHas KynbTypa, KoTopas
npv AblXaHUM NOrnoLLaeT Yriekcnblii ras, a BblaenseT kucnopogq. MNocpeacTBoM BbITSKHBIX BEH-
TUNATOPOB NPONCXOAUT razoobMeH B Tennuue. M3 nesoi Yactu Tennuusl 1, rae npy Bbipalyea-
HUK rpMBoB NpoucxoauT HakonneHne CO,, yrnekucnbii ra3 NneperoHseTcs B NpaBylo YacTb Ten-
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nvubl 2, rae Bo3AenblBaloTCs KynbTypbl, KOTOPbIE B NPOLECCEe AblXaHWs NOrMoLwakoT YrieKUCrbii
ras, a BblAensT kucrnopogd. OBOLHBIMM KyNbTypaMu MoryT GbiTb orypubl, Tomatel 1 T.4. Oryp-
Lam Hago Gonblue YrnekMcnoro rasa, YeM TomaTtam unu aconu. A BOT Npu BbipallyMBaHUN rpu-
60B Hago yunTbiBaTh, YTo CO, yrHeTaeT pasBuTMe rpUBHMLBI, NOITOMY NMOMELLEHME HY)XHO Yallle
NPOBETPMBATh, YTOObI CHM3WUTL KOHLEHTPAaLMIO rasa, a B HalleM Criydae HacbllWwaTb NomelleHue
KUCIMOPOAOM, TEM CaMblM BbITECHSAS YINEKUCTIbIV a3 B NOMELLIEHUE C OBOLLIAMM.

[lns paBHOMEPHOro perynupoBaHns ra3aooGMEHHOro MpoLecca B NEBON YacTu Tennuubl
yCTaHaBnMBaeTcsa AeTeKTop AN onpeaerieHnsl YpoBHS YINEeKUCroro rasa (PUCyHokK 3).

N 2 (74), 2024

PucyHok 3 — [leTekTop Ana onpeaeneHus ypoBHS YrieKncrioro rasa
Figure 3 — Carbon dioxide detector

Mpu BbipaLLMBaHUN CEMNBCKOXO3SMCTBEHHON NPOAYKUMM B TENNMLUE No MeTabonnyeckomy
NpUHLMNY HEOOXOAMMO perynupoBaTb rMAPOTEPMUYECKUA PEXUM MOYBLI, BMAXHOCTb BO3ayxa B
Tennuue n ogHOBPEMEHHO NpuUAEpPXKMBaTbCA NpaBuna obecrneyeHnss paBHOMEPHOCTU pacnpeae-
NEeHnsa YrneKkUcrioro rasa u KMcnopoaa, Kotopble BblAENATCA pacTeHNAMM 1 MOYBOM NpU AblXa-
Hum [2, 9, 10]. Mo nokasaHnsaM geTeKkTopa onpeaeneHus yriekucnoro raza gukcupyem onpege-
NEeHHbIN ypoBeHb Hannuma CO, B neBow Yactu Tennuubl. [Npy HanMuum HeOOXOANMBIX 3HAYEHUI
KOHLUEHTpauun NpOU3BOAMTCA 3amnyCK BbITSXHbIX BEHTMMASATOPOB ONs 00eux 4acten Tennuupl.
[Mpy BKMOYEHNN BEHTUMNATOPOB 3anyckaeTCcsa Npouecc ABMKEHUS BO34YLUHbLIX Macc, T.e. Mbl Mo-
nyyaeMm TakK HasblBaeMbli BETPOBOWN 3hPeKT, NP KOTOPOM MPOUCXOANT NepemMeLleHne yrinekuc-
NOro rasa B NpaBylo YacTb TENNULbI, a C NPaBOM YacTu Tennunubl Yepes BbITAXKHOW BEHTUNATOP 4
OyoeT nepemelLaTbCa B NIEBYIO YacTb TEMMWLbI KACNOPOA, BblAENSEMbIA NPU OblXaHWWM NNOo4o-
BblX pacTeHnin. CUrHarnoM OCTaHOBKWN BbITS>KHBIX BEHTUSTOPOB MOCAYXUT (OMKCUPOBAHHBLIN MakK-
CMMarbHbIA YPOBEHb YINEKUCIOro rasa B NIeBOM YacTu Tennuupl, Tak kak CO, NOYTU NOMHOCTLIO
nepemMecTmTCs B NpaBylo YacTb, A4S ONTUMAarbHOroO AblXaHWs Mo40BbIX pacTeHUN, a Kucnopos B
nesyto. C yBenvyeHMeM KMcnopoaa B NeBON YacTu Tennuubl, AeTektop ypoBHs CO, byaeT dmk-
CUpoBaTb MOHWXEHWE YPOBHSA YrMeKUCNnoro rasa. BblkntovyeHne BbITSXHbIX BEHTUNATOPOB MpoO-
n3onaet npu ontTumansHom G6anaHce ypoBHern O, n CO, B 06enx YacTax Tennmubl.

3akntoyeHune. B xoge n3yveHna n aHanmsa paboT 3apybexxHbIX U POCCUNACKUX YYEHBIX Mbl
MPULLIK K BbIBOZY, YTO obecneyeHne pacTeHuin OONONHUTENBbHBIM KONIMYECTBOM YITEKUCIIONO rasa B
KOMOWHALUMM C YCUINEHMEM CBETOBOIO pexmma crnocobCTByeT NOBbILEHUIO POTOCUHTETUYECKOWN NpO-
OYKTUBHOCTU pacTeHuin. Takum obpasom, AN pacTeHui co3garTca Hanbonee bnaronpuaTHble ycno-
BusA. Ewe ogHa nonoxuTenbHasa cTopoHa ucnonb3oBaHus O, n CO, B Tennuuax — NpeactaBUTenu
dnopbl cTaHOBATCA Gonee yCTOMYMBBLIMU K MOBbILLEHHBIM TEMMepaTypaM 1 CBETOBbIM oxoram. OHu
MOTYT OTNNYHO ceBs YyBCTBOBATH MPW NokasaTensix Tepmometpa B +30...+35 C °. AHanornyHble no-
NOXMTENbHbIE NPOLECCHI NPOUCXOAST U C rPUOHULIAMKN, KOTOPbIM HEODXOAMMO UCMOMb30BaTh AN Obl-
XxaHusi kucnopogd. MNpy Taknx CUMOUOTUYECKUX OTHOLLEHUSX, T.€. COBMECTHOW MOAKOPMKE OBOLLHbIX
KynbTyp YrmekucrnblM rasoM, a rpubHML, — KUCNOPOZOM, MPOU3BOAMMbBIM 3TUMK Xe rocagkamu,
HeNpeMEeHHO MOBbLICUTCS YPOXaNHOCTb paccMaTpuBaeMbIX KyrnbTyp.
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Conclusions. In the course of studying and analyzing the work of foreign and Russian scien-
tists, we came to the conclusion that providing plants with an additional amount of carbon dioxide in
combination with an increased light regime helps to increase the photosynthetic productivity of plants.
Thus, the most favorable conditions are created for plants. Another positive side of using O2 and CO2
in greenhouses is that flora representatives become more resistant to elevated temperatures and light
burns. They can feel great with thermometer readings at +30...+35 from 0. Similar positive processes
occur with mycelium, which must use oxygen for respiration. With such a symbiotic relationship, i.e.
joint fertilization of vegetable crops with carbon dioxide, and mycelium — oxygen produced by the
same plantings, the yield of the crops in question will certainly increase.
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Abstract

Introduction. The combined method of transportation assumes the ability for an experimental vehicle
to move by rolling on the bases with a load-bearing capacity sufficient for adhesion and walking, pro-
vided that the load-bearing capacity to move in the first way is not enough. The combined method of
movement allows, without the use of external sources of energy and attachment to surrounding objects
on the ground, to increase the cross-country ability of an experimental vehicle, which is determined in
the study by the indicators of work spent on soil deformation when moving by rolling and walking
methods. Object. The object of the study is the results of energy costs when moving by rolling and
walking methods of an experimental vehicle. Materials and methods. Energy costs for movement in a
combined way are defined as the work spent on soil deformation when overcoming the test section
using the rolling and walking methods. Based on the results of the study, dependency graphs were
constructed and conclusions were drawn. Results and conclusions. A comparative analysis of the
results of theoretical studies of the energy costs of moving using a combined method showed that
when moving using the rolling method, compared to the walking method, significantly more work is
spent on soil deformation when moving, and that moving using the walking method allows the vehicle
to get out without the use of external energy sources and continue a similar movement along the base
with a weak load-bearing capacity until its adhesion properties allow you to switch to a higher-speed
method of movement — rolling.

Keywords: experimental vehicles, rolling motion, stepping motion, combined modes of propulsion.
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