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OIEHKA BKJIAJTIA KOPHEBOI'O YIJIEPOJHOTI'O IITHTAHWUA B OPMHUPOBAHHE
PACTHTEJIBHOH BHOMACCBHI B MOJEJBHOM 3KCIIEPHMEHTE
0. X. lllorenos, 3. H. [lyaapos, A. X. 3aHA/I0B

Pedepat. 113ydeHHe MeXaHH3MOB TpaHc)OpPMAIHH JHOKCH/A YTIIEpoJia B arpO3KOCHCTEMAaxX C
TIO3HIIHA TIpeJICTaBIeHHH o moriomeHHH CO, HCKIIOYHTENFHO XIOPOGHIT COJAEp/KallHMH JacTAMH
BETETHPYIOMHX PacTeHHH He MO3BOIAET 00BbeKTHBHO OII€HHBATh IKOCHCTEMHYIO POIIb KaXKI0Tr0 KOMIIO-
HeHTa. J[1A OIEHKH BKJIaJia KOPHEBOT'O YITIEPOJHOTO MHTaHHA B (JopMHpOBaHHE OHOMAcCHl PacTEHHH
OBLI 3a7107KeH MOJIeTbHBIH SKCIEPHMEHT ¢ HCIIOIh30BaHHEM aBTOPCKOH YCTAHOBKH, IO3BOILAIONIAA H30-
THPOBAaTh KOPHEBYI0 H IHCTOBYIO YacTH pacTeHHA APYT OT APyTra H PeTHCTPHPOBATh 3HadeHHA CO, Mg
pacdera ero OanmaHca. B xadecTBe 3KCIIEPHMEHTATBHOTO PACTEHHA HCIIONB30BAJICA CaKEeHEIl TaBIOBHAH
(Paulownia tomentosa (Thuns.) Steud., 1841) ¢ H3BecTHOH HaYAIbHOH MacCOH, BETETHPYIOMIETO B yCIIO-
BHAX 12-9acOBOT0 CBETOBOTO PeXHMAa. BKIlaJl KOPHEBOTO YTIIEPOIHOTO ITHTaHHA B (DOPMHPOBaHHE GHO-
Macchl paccUHTRIBaICA Io pasHHNe C-CO, B aTMocdepe THCTOBOH KaMepEl H COJep/KaHHH dIeMeHTap-
HOro yI7epoja B pacTeHHH B KOHIe omnbITa. Cofep;kaHHe YIIIepoJa B JacTAX PacTeHHH ONpefeniloch
Ha aHamm3aTrope yriaepoga MultiEA 200CS mpm temmeparype 1100°C. B pesymbrate 30-TH CyTOK
HabmoaeHHH OBUIO ycTaHOBIEHO, 9T0 Macca C-CO,, HaxOQHBINErocA HAa BCEM NPOTAKEHHH 3KCIEPH-
MeHTa (6960 ppm) B aTMoc(epe THCTOBOi KaMeps! o6bemoM 0,06 M° cooTBeTcTBOBan0 210 MT yTiaepo-
nIa. B To e BpeMi, cofepikaHHe yIIIepoda B MPHPAMEHHOH Macce caxeHna (690 Mr) B aOCcomOTHO Cy-
X0H (opMe comepxkanock 274.9 Mr 37eMeHTapHOTO YIIIEPOa, 9YTO CBHICTEIBCTBYET 0 HAMHYHH HHOTO
ATbTePHATHBHOTO HCTOYHHKA MOCTYIUIEHHA yriepoda. Ilo MHeHHIO aBTOPOB, 64.9 MI 3IeMeHTapHOro
yraepona (23.6% ot oOmei Macchl), MPHHABOIETO YIacTHE B (DOPMHpPOBaHHE IPHPAMICHHOH OHOAMAacChI
IKCIEPHMEHTATBHOIO PacTeHHsA MOCTYIHIO Yepe3 KOPHEBYIO cHcTeMy. [lomydeHHBIE pe3yIbTaThl M03-
BOIIAIOT J1aTh OOBACHEHHE CIIydadM, KOT/a JeCHBIE MaCCHBHI MOTYT (hopMHpOBATh OamaHc, cMeNIeHHbIH
B cTopoHy notoka CO,. [IpecTaBieHHe 0 MeXaHA3Me KOPHEBOTO YIIEPOIHOTO PACTEHHH H €ro MOTeH-
IHANIe TIO3BOJIAET 0Ollee TOYHO co3/1aBaTh MojenH TpaHchopMamua CO, B IIOYBEHHO-PACTHTEIBHBIX
CHCTEMAX.

KiroueBnble ¢JI0Ba: KOPHEBOE YIIepOAHOE MHTaHHE PacTeHHH, YITIEKHCIHH ra3, 6amanc CO,.

Beegenne. OcaHoBHaA poias CO; B pa3BHTHH gro oT 40 1o 80% BeIcBobOxKIeHHOT0 CO; B IIec-

pacTeHHH CBOJHTCA K HAKOIUIEHHIO DACTHTENb-  HBIX 9KOCHCTEMAaX IIPHXOIHTCA Ha ABIXaHHE II0Y-
HOH OHOMacchel. IIpH 3TOM H3BECTHO, 4TO yIIIe- B [6]. OrpaHHYeHHOE KOJIHYECTBO JAHHBIX O
KHCIBIH Ta3 He TOJBKO NOITIOIAETcA pacTeHHA-  JHG¢EPEHITHPOBAHHOM BKJIaJe KOMIIOHEHTOB

MH, HO H HHTEHCHBHO BBIIeAeTcA, OCOOEHHO B JIECHBIX 3KOCHCTeM B moToK CO, He MO3BOIAET
TeMHOe BpemA cyTok [1]. Tak, HOUHOe JpIXaHHE  OOBEKTHBHO OIIEHHTH 3KOCHCTEMHYIO POIb Kak-

PACTHTEILHOTO MOKPOBA OKA3EIBAETCA CTON 3Ha-  JIOT0 KOMIIOHEHTAa H YCIOKHAET IMIOHCK pelleHHiH
YHTENHHBIM, 9T0 B HEKOTOPHIX CIIydadX BO H30e-  II0 CMENIEHHIO YIIepoJHOro 0alaHca B CTOPOHY
;KaHHe 3aBBINICHHA CPeJHHX 3HaUeHHH OHH He  MorTomeHHA. [lo HameMy MHEHHIO, HEIOOICHEH-
OepyTcAd B pacueT NpPH IPOBEJCHHH ONEHOK Ce-  HBIM (haKTOpOM, B 3HAYHTENHHOH CTENEeHH BIIHA-
30HHOH H3MEHYHBOCTH KOHIIEHTPAIlHH MAapHHKO-  IONIHM Ha YITePOJHBIH OalaHC ABIAETCA KOPHe-
BBIX Ta30B [2]. B cBOI0 odepenh HTHOPHPOBAaHHE  BOE YITIEPOJHOE IHTAHHE PACTEHHH.

BKIaJa IBIXaHHA PAacTeHHH MOKeT NPHBECTH K [Mempto paboTBl ABIAETCA KONHYECTBEHHAA
TpyOBIM OIMHOKaM IIPH pacdeTe OaraHca YIIeKHC- oneHka Oamadca CO,; B CHCTEME «pacTeHHe-

JIOro rasa B JKocHcTeMe. Kak ciefcTBHe, MBI  aTtmocdepa», CcHOPMHPOBAHHOTO H30IHPOBAH-
HMeeM HeONpelelnéHHOCTh BEIHYHHBI OamaHca  HBIM CaKeHIIEM MIAaBIOBHHH B MOJEIBHOM 3KcIle-
CO, Ha TeppaTOopHH PoccHH, Aoxomaman 1o 50%  pHMEHTe H IPHBICUCHHE BHHMAHHA K «TEMHBIM

[3] mo mpHUHHE HeompeOeTeHHOCTH CaMHX OIle- MATHaM» B CYMECTBYIOIIHX MeETOoJaxX pacdeTa
HOK ITOTOKOB yTiepoja [4]. B cea3d ¢ 3tAM HMe-  OGamanca CO,.
I0TCA MPETOKEHHA 110 TIEPEX0Iy OT BIIHCICHHH VYciaoBHsL, MaTepHAJIBI H MeTodbl. BEIcoKkas
€KETOOHBIX BEIOpOCOB B aTMoc(epy K BEIACHE- THHAMHYIHOCTH IIporeccoB TpaHchopMmamua CO,
HHI0 IPHYHHHO-CIEICTBEHHBIX CBA3eH, B JaCcTHO- MEKIY KOMIIOHEHTAMH 3KOCHCTEM YCIOKHAET
CTH B IIpOIlecce MMOYBEHHOT0 Ta3000MeHa [5]. 3a/1aqy IPOrHO3HPYEMOTO YIIpaBlIeHHA MOTOKAMH
AKTyanbHOCTh 00Jlee JeTalbHOTO HCCIed0Ba- CO,, a JocToBepHasdA OIEHKA HaNpPaBIEHHOCTH
HHA MeXaHH3MOB BeIIeneHHA CQO, KOMIIOHEHTa- TpaHC(OpMAIHH YITIepoaa MPeACTaBIAeT coloi
MH 3KOCHCTEM CBA3aHa ¢ HeoOXOJHMOCTBIO pas- CTIOXKHYIO METOJOIOTHUSCKYTO 3a1aqy [7].
PabOTKH TOYHBIX METOJOB pacueTa YIIepOIHOTO B Hacrosmiee BpeMA YIPOIMEHHBIH METOJ
OamnaHca, B TOM  dYHCIE  MaTeMaTHKO- mepepacyeTa OPraHHIECKOro BEIecTBa MOYBBI H
CTaTHCTHIECKHX. 6romaccsl pacTeHHi B CO,-3KBHBAIICHT ABIACTCA
BakHBIM yCIIOBHEM A YCTAHOBIEHHA IIPH- KOHCTATHPYIONTHM H HE IMO03BOJIAET MPOTHO3ZHPO-
YHH [0 KOTOPBIM JIeC MO’KET BBICTYIaTh B Kade- BaTh OalaHC ¢ BBICOKOH TOYHOCTBIO, 9TO TpedyeT
CTBE€ HCTOUHHKA [JTHOKCHIA YIIepoJa ABIACTCA Gonee meTalbHBIX HCCISOOBAHHE H HaIHIHA 00-
mHGdEpEeHITHPOBAHHEIH y9eT ObIXaHHA pPacTH- nee HHDOPMATHBHEIX TTAPaMeTpPOB.
TeIbHOH Macchl H mouBHl ImoJa HeH. CuHTaeTci, C menpio HAOMIOAEHHA 3a CYTOYHBIMH
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H3MEHEHHAMH KOHIICHTPAITHH YTIEKHCIOTo rasa B
H30JHPOBAHHOH 3KCIIEpPHMEHTATBHOH KaMepe, a
TakKe H3ydeHHA ocoGeHHocTeH TpaHCchopMmamHu
CO; B KOHTPONHPYEMBIX VCIOBHAX aBTOPaMH
paboTE CO37IaHO

COEMHATH3HPOBAHHOC

ycrpoiictBo (puc. 1) [8], mo3BolArOmee paciiH-
PHTh TIpENCTaBICHHE O MpoIecce IBIXaHHA He
TONBKO TOYB, HO H PacTeHHH KaK O BaKHOM 3KO-
CHCTEMHOM fBIICHHH, NMPHHHMAIOMIEM YIacTHE B
thopmupoBanHE rmobamsHOro 6amanca CO,.

Puc. 1 - BAn yCTaHOBKH 1A yueTa moTokoB CO; B 3aMKHYTOM OHOITHKIIE
«TI09YBa-pacTeHHe-aTMOChepay»

YcTaHOBKA COCTOHT H3 JBYX HYacTeH, pase-
JICHHBIX MEKIY c000H meperopomgkoil mid BO3-
MOKHOCTH OTpaHHYEHHA CMEIIHBAHHA Ta30BOTO
cocTaBa BepxHeHl (mHCTOBOH) HW  HIDKHel
(xopHeBo#) KaMep. [l HOep:KaHHA CBETOBOTO
pe’KHMa BepXHAA KaMepa oCHAMIEHA CIIeITHAIH3H-
POBaHHBIMH (PHTOIAMITAMH C JUTHHOH BOIH Kpac-
Horo cmekrpa 630-670 HM H CHHEro cmekTpa —
420-460 BM. Perucrpamua kornesTpanmaid CO, B
aTMoc(epe KaMep OCYMIECTBIIETCA C MOMOIIBIO
He JIHCIIEPCHOrO HH(pPAKpPacHOTo CeHcopa yrile-
kHcioro raza (NDIR) ¢ gactoroii 1 pa3 B 10 Mu-
HYT ¢ nuana3zoHoM m3MmepeHHH 0-5000 ppm. Te-
KyITHE H apXHBHPOBAHHBIE JaHHBIE O KOHIIEHTpa-
maax CO, BBEIBOAATCA Ha MOHHTOP KOMITBIOTEpA
HWIH cMapTdoHa. YcTaHOBKA MO3BOIAET MIPOH3BO-
JHTh HaOMIOJEHHA B ABTOHOMHOM pEXKHME Ha
npoTskeHAe Goee 30 CYTOK, 0 MOMEHTa HaKOII-
JIeHHA KPHTHYHOH OHOMAacchl pPacTEHHAMH B Ka-
Mepe. Pa3smepsl BepxHelH KaMephl COCTABILAIOT:
0.5M (mmaaa) X 0,3M (mmpHHA) X 0.4M (BBICOTA).
O6BeM THCTOBOI Kamepsl 0,06 M.

B xadecTBe 00beKTa HCCIEJOBAHHA HCIIOIB30-
BacA cakeHell  [ABIOBHHH  BOHIOYHOH
(Paulownia tomentosa) co chOpPMHPOBAHHOH
KOpHEBOH CHCTeMOH H TpeMsA MapaMH ITHCTHEB.
Macca cakeHna cocrapuina 7,47 r. DKCOepHMEHT
uHANEHApoBaH 08 maa 2024 roma. B kadectse
cyOcTpaTa HCIOIB30BAaICA HPOMBITBIH pPeTHOH
necok (800 r) oGoramerHOro 10 T KOMILTEKCHOTO
MHHepanbHOTO yaooperna (NPK 16:16:16). IIpo-
IOKHTENBHOCTh HaOmMoAeHHA cocTaBHIa 30
cyTok. Ha mpoTakeHHH Bcero MepHoja MPOH3BO-
JHIach perrcTpanusa nokasarened CO,. B xoHue
CpoKa SKCIIEPHMEHTA 3a()HKCHpPOBaHA

89

obpazoBaBmasicsa GHOMacca pacTeHHA H IIPOBENEH
pacuer Oamanca CO,-3KBHBalIeHTa. C(HOPMHpO-
BAHHOTO B CHCTEME «pacTeHHe-aTMochepa». [le-
PHOJHYHOCTE CBETOBOTO pekHMa ((oTomepHOT),
HMHTHDYIOIIETO /IeHh H HOYb COCTABIAET 124.
PesyabTathl B odcy:xaenne. ®oTocHHTE3 H
JBIXaHHE 3elIeHbIX PAaCTEeHHH ABIIAIOTCA CMEKHBI-
MH TECHO CBA3aHHBIMH IIPOIIECCAMH H HMEIOT
PaBHO3HAYHOE 3HAYEHHE JIiA YCTOHYHBOH HX
KH3HEAATENbHOCTH. [IPH 3TOM CYHTaeTcd, 9TO
TIOTIIOMIEHAE JHOKCH/IA YITIepoJa 3eleHbIMH da-
CTAMH PAacTeHHA HMeeT HCKIIOYHTENbHOE 3Hade-
HHE 1711 (GOpPMHPOBAaHHA HX GHOMACCEHI, a, o0pa3y-
€MOe OpraHHYecKOe BEMIeCTBO NPH (POTOCHHTE3E
pacxomyerca Ha ApXaHHe [9]. B TakoM ciydae
KOHEYHAA BETHYHHA IIPOAYKTHBHOCTH PACTHTEIh-
HOCTH OIIEHHBAaeTCA KaK PA3HHIA MeKIy NepBHYI-
HOH HETTO-TIPOAYKTHBHOCTHIO H BKJIAJIOM T€TEPO-
TPOQHOrO JBIXaHHA PACTEHHH, B pe3yibTaTre KO-
TOPOTO pacxojyeTca 00pa30BaHHOE OpTraHHYe-
ckoe BemecTBO [10]. CemoBaTelbHO, €CIIH JaH-
HbIe ITOKA3aTeTH MO TeM HIH HHBIM TIPHIHHAM
BBIDABHHBAIOTCA, TO CIEAYeT OXKHIATh HpeKpa-
IEeHAA IPHPOCTa PacTHTENbHOH OGroMacchl. OxH-
JaeMo, 9TO INPH OTCYTCTBHH HCYEPIIHIBAIOIIHX
00BbACHEHHH BBIBOJIBI MHOTOJIETHHX H KA4eCTBEH-
HBIX HCCIIEJJOBAHHH, K KAKOBBIM aBTOPHI OTHOCAT
pabother KoGak K.I1. mogseprarotesa KpaTHKE [11].
Hampumep. B JHCKyCcCHOHHOH crathe [11] co
CCHITKOH Ha paboty [10] mpHBOIATCA HaHHBIE O
(yHKITHOHHPOBAHHH COCHAKA YEPHHIHOTO HAYH-
Haj ¢ HaJaaa CeHTAODA /10 KOHIIA alpeNd B PekH-
Me YTIepOJHOTO HCTOYHHKA, 9TO JOIDKHO OBLIO
COMPOBOXK/JIATECA JlerpafjalHed GHOMAcCH B Jec-
HOM MACCHBE, TaK KaK YIJTIEKHCIBIH ra3 Ha paxy
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CO CBETOM ABIAKTCA BEIYITHMH (baKTOpaMH oT-
BETCTBCHHBIMH 3a IIPOTEKAHHE (bOTOCH}ITe3a. B
TaKOM ClIydac BO3HHKACT BOIIPOC: €CJIH aJIbTEpHa-
THBHBIH IIyTh MOCTYIUICHHA YITIEPOJa B PacTEHHE
HE pacCMaTpPHBAETCA, TO KaK JOIT0 OHO croco6HO
MOJHOIIEHHO (PYHKIHOHHPOBaTh B  PEXKHME
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Macchl pacTeHHEM IAaBIOBHHH B YCIOBHAX HyJe-
Boro Oamanca CO, B IHCTOBOH KaMmepe 3KCIIEpH-
MEHTAIbHOH YCTaHOBKH (pHC. 2).
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Puc.2. — CyTouHasA THHAMHKA H3MeHeHHA KoHneHTpaua CO, (ppm)
B H30JTHPOBAaHHOH JTHCTOBOH KaMepe

Kak BHIHO H3 PHCYHKA BEINIE, H3HAYAIBHO
uMeBmHiica o0beM CO, (867 ppm) B KaMepe K
Havamy 3KCIIepHMeHTa OBLT MOTJIONIEH 3a 2-¢ Cy-
TOK, TIOCTIE YeTO HCTOTHHKOM TIEPHOJHIECKH 006-
pasyromeroci o0beMa YIJIEKHCIOTO Ta3a B
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KaMmepe ABIACTCA YTIEKHCIBIH Ta3, MPOIYIHPO-
BaHHEIH B pe3yIbTaTe ABIXaHHA CAMOTO PacTeHHA,
6e3 MOCTYIUIEHHA €ro H3BHE, a BO3MOXKHOCTD H3-
BiIeueHHA pacTeHHAMH CO, H3 aTMocdephl HMe-
0T OTIpeieeHHBIe Ipeaennl (pHe. 3).
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Puc.3 — MakcaManbHBIE H MHHHMAIBHBIE 3HAUEHHAA CYTOUHBIX KoHIeHTpaHi CO, B KaMepe

JlmarpamMMa BBIIE JIEMOHCTPHPYET, dTO,
HaYHHAA C TPETHHX CYTOK CPETHECYTOYHOE MH-
HAMansHOE 3HadeHHe CO, coctaBmamo 109 ppm,
a MaKCHMAlIbHOE CPEeJHeCYTOYHOE 3HAYeHHE CO-
oTBeTcTBOBalO 341 ppm, 9T0 OTpakalo IOKa3a-
TElTH CTOKa (IIOTJIONMEHHA YTIIEKHCIIOro ra3a JKc-
TIEPHMEHTATbHBIM ~ pacTeHHeM B  IIPOIEcce
(doToCHHTE3a) H MOTOKa ra3a (IOCTYIUICHHE B
aTMoc(epy YITIEKHCIOro rasa B pe3ylbTaTe JIbl-
XaHHA IKCIIEPHMEHTATBHOTO PacTeHHA), COOTBET-
cTBeHHO. [IpH 3TOM, IO Mepe pocTa pacTeHHA H
HaKOTLIeHHA OHOMACCHI CI0COGHOCTH
TIOTJIOIEHHA YTIEKHCIIOr0 Ta3a Bo3pacTaia, 9To
Ha0mro/1aeTcsA 10 MOKAa3aTelAM TPeX BPEMEHHBIX
Touek 10.05-19.05 (mauampHas daza), 20.05-
29.05 (mpomexyrouHas aza) m 30.05-07.06

(koHewHaA (haza), I1e MOKA3aTeIH JAeMOHCTPHPO-
BalH CpeJHHE 3HA4UeHHA B KakKIoH Aekame 121,
95 u 80 ppm, cooTBeTcTBEeHHO. [IpH 3TOM MOKHO
MIPEJIONOKHTh, YTO CHOCOOHOCTh H3BIIEICHHA
CO, He npAMo NPONOPITHOHATHHO GHOMAcce pac-
TEeHHH, KOTOpad YBeIHIHIACH 332 BPEMA 3KCIIEPH-
MeHTa Goiree, ueM B 2 pa3a (Ha 111,8%), ¢ 7471
mo 15,82 .

Pacuer yrmepogaoro Gamanca. CpemHecyTod-
HBIH 00BE€M MJHOKCHOA VIJepoJa, KOTOPBIH
HaxXOJHICA B KaMepe 3a IepHOJ IPOBeIeHHS 3KC-
IepHMeHTa ObLI paBeH 232 ppm. TakuMm oOpazom,
HMedA JaHHBIE O MPOJOILKHTEIBHOCTH 3KCIIEpH-
MeHTa, cyTouHoM Gamarce CO, B MOIyme H 00be-
Me KaMephl MBI MO’KEM PacCUHTaTh KaKkoe KOJH-
gecTBo yriaepoga CO, H3 atMocdepsl KaMepsl

Becmuux Kazarckozo I'AV Ne 4(76) 2024



TEXHHYECKHE HAVKH

monuio Ha (hopMHpOBaHHEe GHOMACCHI TTABIOBHHH
1o opMyIe:
M=(CxTxmxV)/K
e,
M — Macca yrmeposa B atMocdepe KaMepsl, TIpPH-
HABMAA yYacTHe B (hOPMHPOBAHHH OHOMACCEL,
MI
C — cpenHecyTouHBIH Gamanc CO, B atMocdepe
KaMepBL, ppm;
T — mpOAOKATETFHOCT HaOTIOIeHHA, CYTKH;
m —macca CO,, Mr/AC:
V — 06beM KaMepEL, M ;
K — xosddumuenT nepecuera CO, B 3meMeHTap-
HBIH YTIIEpPOJ.
Pacqem:
M = (232 ppm x 30 cym. * 1,84 mMe/a’ % 0,06
M)/ 3,66=210m2

B COOTBETCTBHH Cc MNpOoH3BEICHHBIMH

Heub 1-i

pacueTaMH MBI HMeEeM, 9TO Ha (opMHpOBaHHE
OHOMAacCH MABIOBHHH H3 aTMoc(epsl ITHCTOBOH
KaMepbl SKCIEePHMEHTATFHOTO MOAYIA ObLIO HC-
moiap30BaHo 210 Mr 3JIeMeHTapHOIrO YTJIEpoJa.
Otcroga criemyer, 9T0 OHOMAacca Ha3eMHOH JacTH
pPacTeHHA, B COOTBETICTBHH C 0003HAYeHHBIMH
BBIIIIE TIPE/ICTABIEHAAMH O (JOPMHPOBAHHH Opra-
HHYECKOT0 BemecTBa (JOTOCHHTE3HPYIOMTHX pac-
TeHHd [10] B KamMepe He MODKHA IIPEBBINIATH B
IepecyeTe Ha YTIepo NOTyIeHHYT0 ITH(PY.
Ilepen 3aKmankoil SKCIIEPHEMEHTa OBLT MPOH3-
Be[leH yUeT Macchl ca/KeHIa ¢ KOPHEBOH CHCTe-
MO H IpOH3BEeHEI 3aMephI IITOMATH 6-H HMEB-
mHExcA MHcTheB (Tadm.). ITo Hereuennn 30-H cy-
TOK OBbUI MpPOH3BeleH HOBTOPHBIH yYeT MAacchl
pacTeHHsA C KOPHEBOH CHCTEMOH H paccUHTaHA
IUIOIMATh BCEX THCTHhEB, BKIIOYAA BHOBH 00pazo-
BaBINHecA, KOTOpPhle OTUETIHBO BHIHEI HA

cHHAMKaX (pHc.4).

Nexb30-i

Puc.4. —Buzyammu3anps pocta GHOMacChl OIBITHOTO PACTEHHA

Ha MOMEHT 3aKTafKH SKCIIEpHMEHTa ObLIH
chopMHpOBaHEI 2 TOMHONCHHBIX sApyca (4
JHACTA), a JHCTBA 3-TO fApyca HAXOJTHIHChH Ha
ctamud  ¢opmHpoBaHHA. OOmaid  IIOmMags
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6 HMeBIIHXCA JTHCTBhEB B TPOIECCE pa3BH-
THA pacTeHHA yBemH4IHIach Ha 93.9% (pmc. 5)
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Kak BHOHO H3 PHCYHKAa 5, 00mas IIOmAaIb
THCTEEB 3a NepHOJ HaOmoJeHHA BO3pOCia Ha
194%, y4JAaTBIBaA HE3HAYHTEIBHOE PEAyIIHPOBa-
HHe JIHCThEB IIEPBOTro Apyca.

Macca cakerna 3a 30 CyTOK yBeTHYHIIach Ha
111,8%, u coctraBHna 15.82 r. mpH HadalbHBIX

mokasaTemix 7,47 r. (tabmmmna). JlanpHeHmHi
pacuer oGpasoBaBmieTocA GamaHca YTIepoaa B
cHCTeMe aTMocdepa-pacTeHHe TIPOBOTHICA Ha
OCHOBE COJIepKaHHA 37IeMEHTapHOTO YTIIepoia B
JacTAX PACTEHHH, OmMpe/leieMoro MpH TeMIepa-
Type 1100 °C Ha aramm3aTope MultiEA 200CS.

Tabmuma - Cogep:kaHHe yTIepoJa B IPHPAMMERHOH GHOMAcce, MT

bromacca npHpocTa Conep:kaHHe yIiIepoja
Cripas Abcomor- Jlons yraepoza,
Macca, ML HO-CyXad YacTp pacTeHHA Macca, MT % VYraepoa, Mr
Macca, MT
JIHcThA 404 40.8 164.83
8350 690 Ctebens 170 385 65.45 274.9
Kopens 116 ’ 44,66

ComocraBnende TaOMHYHBIX [JAHHBIX H pe-
3yJIBTATOB pacdeTa yriepoja B aTMocdepe cBHIe-
TEILCTBYET O NPHHATHH yYacTHA B (OpPMHpOBa-
HHH OHOMACCHI pacTeHHA YTIepojda, CBEpX TOTO,
KOTOpBIH (HKCHpOBalcAd B arMocepe 3KCIepH-
MeHTalbHOH KaMephl. B To BpeMa Kak B KaMmepe 3a
BECh IIEPHOJ SKCIIEPHMEHTa 3a(HKCHPOBAHO BCe-
ro 210 mr yraepoga B dopme CO,, yIIIepoIHBIH
JKBHBAIEHT 00pa30oBaHHOH OHOMAcCCBHI OKa3alcsa
paBeH 274.9 mr, uto Ha 64.9 T (23,6% oT o0meit
Macchl) GOIBIIE «0KHIAEMOTO» OKA3aTeIA.

Jl1A mposcHeHHA BONpPOCa H3 KaKOro HIH Ka-
KHX HCTOYHHKOB B pacTeHHe mocTymano 23.6%
yTaepoja, He IOTTOIMEHHOrO THCTOBBIM allapa-
TOM OIBITHOTO PACTEHHA CIeqyeT oOpaTHTh BHH-
MaHHe Ha TaKoH MeXaHH3M Kak KOpHEBOe YITe-
pOIHOE IHTaHHE pacTeHHH.

Teme KOpHEBOro YIIEpPOJHOIO IHTAaHHA B
HacTOAIMlee BpeMA He yJendercAd J0CTAaTOUHOTO
BHHMAaHHA HCCIeoBaTeNei, a B KAKOH-TO CTeNIeHH
HOCHT Hern1acHO TaOyHpOBaHHBIH XapakTep. B To
jKe BpeMsi B HayIHOH NHTepaType IO [JaHHOMY
BOIIPOCY CYIIECTBYET MHOMKECTBO HCCIIEJOBAHHI,
TIOT9epPKHBAIOINHX POIIb KOPHEH pacTeHHH B YCBO-
€HHH YTIIeKHCIo0ro rasa [12-19].

He 0ynp 1aHHOTO HCTOTHHKA MBI B pe3YyIbTaTe
IKCIIepHMEeHTa HMeH Obl Jo0aBIeHHYH0 abCOMI0T-
HO CYXYI0 Maccy pacTeHHA He 690 MT, a paBHyIO
527.2 mr. To ecTh eClH IIOTTIOMIEHHBIH 00BEM
CO, Huer Ha oOpa30BaHHE OPraHHYECKOTO Belle-
CTBa, H OHO XK€ paclajaeTca B IpoIlecce rerepo-
TPOQHOTO BIXAaHHA MBI JOJDKHBI HMETh Maccy,
pacTeHHA paBHYIO CTapTOBOH ero macce 0e3
H3MeHEHHA.

ITomydeHHBIE B pe3ylIbTaTe MOAETHHOTO 3JKC-
TIepHMEHTa JAHHBIE NOATBEPKJAIOT H HAaTHIHE,
TaK Ha3BIBAEMOIO «MATOT0 BHYTPEHHETO ITHKIIA»
OHOIIOTHYECKOTO KpPYTrOBOpOTa YIIIepoja, Korjaa
JeCHBIE 3KOCHCTEMEI IIOTTIOIMA0T 3MHTHPOBAH-
HBIH CAaMHMH JK€ PAacTE€HHAMH YTJIEKHCIBIH Tra3
[20]. CumTaercs, UTO 3a CUET MAIOr0 BHYTPEHHE-
ro muEKIa Gopmupyerca Gomee 60% dTHCTOH mep-
BHIHOH TPOAYKIHH [5]. B mpoBeICHHOM OIIBITE
MBI BHIHM, 9TO IIPH OIpPeAeleHHBIX YCIOBHAX
aBTOHOMHOCTE MOXeT mocTHraTth 100%, Tak Kak
oOpazoBaHHe OHOMAcCHl 3KCIEPHMEHTATBHOTO
pacTeHHA NPOHCXOJHIO HpaKTHIecKH  0e3
noctymneHna CO, B KaMepy H3BHE Ha IpOTAKe-
HHE BCero nepHona HadmoaeHH (30 CyTOK).

IlepcrieKTHBBI HamnpaBIIEHHA HCCIEOBAaHHH.
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Pe3yIpTaThl, IpPOBEIeHHOI0 HCCIEJOBAHHA MOTYT
OBITH HCIIONIH30BAHEI B KA9eCTBE HAYIHOH OCHOBEI
JUTA TIOBBIMEHAA TOTHOCTH MOJIeNeH TpanchopMa-
maa CO, B cHCcTeMa «pacTeHHe-aTMocdepa» H
«TI0"Ba-pacTeHHe-aTMOchepa» ¢ ydeToM (akTopa
KOPDHEBOTO YITIEPOJHOrO IHTAHHA pAcTeHHH, a
Takke HHTEHCHBHOCTH H NPOJOLKHTEIHHOCTH
ocBemeHHA. IMeroTcad OaHHBIE, UTO CBETOBOH
peXKHM B JIECHOM MAacCHBE B TedeHHE CYTOK B
Oombmieli CTeNeHH, YeM BIAKHOCTh H TEMIIEPaTy-
pa BmHAeT Ha KoneOanue CO, B atmocdepe [21].
9T0, B CBOK0 OYEpe]b, BIHAET Ha (WH3HOJIOTHYE-
ckHe (YHKIHH, BKTO9as obOpa3oBandHe AT®
VTIIePOJHBIX CKEIeTOB [22].

C mpakTHYECKOH TOYKH 3pPEHHA AIA yBellHde-
HHA CHOCOOHOCTH 3pENBIX JPEBECHBIX IKOCHCTEM
(ukcHpoBaTh GonNbINe yriepoia, OrpaHHIEHHOH
JOe(HIIHTOM NHTATENBHBIX BEIECTB B II0YBE, Mpe-
HMYIIECTBEHHO a30ToM H docdopom [23]. mep-
CIIEKTHBHBIMH ABJIIETCA IOHCK CPE/ICTB, CTHMYTIH-
PYIOIMHX HAKOIUIEHHE OHOIOTHIECKOTO a30Ta H
MoOHmmanu0 Qocdopa B mouBe IMOCpEICTBOM
VIpaBIeHHA KOPHEBBIMH SKCCYIAaTaMH, BIHAIO-
IOIHMH Ha aKTHBHOCTh MOYBEHHOH MHKPOQIIOPHL
Y4HTEIBAA, UTO yIpaBlIeHHE IUIOOPOJHEM IOIBEI
B JlecaxX TPAJHIHOHHEIMH METOJaMH, HCIIOIb3ye-
MBEIMH B 3eMIEJENHH, He IpPeACTaBIACTCA BO3-
MOJKHBIM, MOTYT OBITh HCIIONB30BAHBI KaTAIH3a-
TOPEl OPraHHYECKOTO0 H MHHEPAaTbHOIO IIPOHC-
X0kJeHAA ((hepMEHTHI, aMHHOKHCIOTHI, MHKPO-
3IIEMEHTHI H JIp.), BHOCHMbIE OSCHHJIOTHBIMH ITe-
TATENBHBIMH allllapaTaMH.

BoiBoanl. B mponecce MoeIsHOTO 3K CIEPH-
MeHTa OBUIO YCTAHOBIEHO, 9TO Macca yTriIepoja
VTIIEKHCTIOTO Ta3a, MOCTYHABIIero H3 arMochepst
THCTOBOH KaMephl YCTAaHOBKH HEJOCTATOYHO IUIA
thopMEpOBaHHA TOMYUCHHOH KOHEYHOH GHOMAC-
cel. Tak, Macca yriepoja IpHpaIeHHOH YacTH
pacternsa (+111.8%) coctaBmima 274.9 MT, B TO
BpeMA Kak B arMocdepe Ha MPOTMKEHHE BCETO
mepHo/ia HaOmoeHHA ObUTo0 3a)HKCHPOBAHO BCe-
ro 210 Mr yrieposa, 9T0 MOKET ABIATHCA CBHJIE-
TeIbCTBOM HAIHIHA aTbTePHATHBHOTO MeXaHH3Ma
MOCTYIUICHHA YIIepoda, K KaKOBOMY OTHOCHTCA
KOPHEBOE YIIIepOJHOE MHTAHHE.

CBefleEHsi 00 HCTOYHHKe (PHHAHCHPOBA-
HaA: Pabora BHIMONHEHa B paMKaX rocyaap-
CTBEHHOTO 3a7aHHA MHHHCTEPCTBAa HAYKH H BEIC-
mero obpazoBanna P®, maemokon FZZR-2023-
0010.
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ASSESSMENT OF THE CONTRIBUTION OF ROOT CARBON NUTRITION TO THE FORMATION OF
PLANT BIOMASS IN A MODEL EXPERIMENT
Yu. Kh. Shogenov, Z.I. Dudarov, A. Kh. Zanilov

Abstract. The study of mechanisms of carbon dioxide transformation in agroecosystems from the position of ideas
about CO, absorption exclusively by chlorophyll-containing parts of vegetative plants does not allow to objectively evalu-
ate the ecosystem role of each component. To evaluate the contribution of root carbon nutrition to the formation of plant
biomass, a model experiment was laid down using the author’s device, which allows isolating the root and leaf parts of the
plant from each other and recording the CO» values to calculate its balance. A paulownia seedling (Paulownia tomentosa
(Thuns.) Steud., 1841) with a known initial mass, vegetating under a 12-hour light regime, was used as an experimental
plant. The contribution of root carbon nutrition to biomass formation was calculated from the difference in C-CO, in the
leaf chamber atmosphere and the content of elemental carbon in the plant at the end of the experiment. The carbon content
in plant parts was determined on a MultiEA 200CS carbon analyzer at a temperature of 1100 °C. As a result of 30 days of
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observations, it was found that the mass of C-CO,, which was present throughout the experiment (6960 ppm) in the atmos-
phere of the leaf chamber with a volume of 0.06 m’, corresponded to 210 mg of carbon. At the same time, the carbon con-
tent in the incremented mass of the seedling (690 mg) in absolutely dry form contained 274.9 mg of elemental carbon,
which indicates the presence of another alternative source of carbon supply. According to the authors, 64.9 mg of ele-
mental carbon (23.6 % of the total mass), which went to the formation of the incremented biomass of the experimental
plant, came through the root system. The obtained results allow us to explain cases when forest areas can form a balance
shifted towards the CO, flow. An idea of the mechanism of root carbon of plants and its potential allows us to more accu-
rately create models of CO» transformation in soil-plant systems.

Key words: plant roots carbon consumption, carbon dioxide, CO; balance.
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