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B IOYBAX CEJIBXO3YTI'OJIMHU
N.T. Acbr16aes, P. P. Mupcasanos

Pedepat. [{uka yriepoma B arpo3KoCHCTEMAaXx OMPEACIACTCS 0aTaHCOM MEXIY IOTJIOMCHHEM
YTJIEKUCIIOTO Ta3a Ha3eMHON PaCTUTEIbHOCTHIO CENbCKOXO3SUCTBEHHBIX KYIbTYp Ha CO3/IaHHE OpraHu-
YECKOrO BEIICCTBA M BBIZACICHUEM €ro IPH JBIXaHWW MOYB M pacTeHUi. [10UBBI MPENCTaBIIAIOT COOOM
MOIIIHBI UCTOYHUK YIJIEKUCIOTHI U CIYXaT Pe3epByapoM JUIsl HAKOIUICHHsS] OPTaHUYECKOTO YIIIepoJa.
HccnenoBanusi npoOBOAWIN € LIENbIO aHAIM3a 3allaCOB OPTaHUYECKOTO YIJIepoJia B MOYBAX arpodKOCH-
cTeM | OrleHKH amuccuu razoB CO, u CHy. Pabory Bemonasun B 20222023 roapl Ha y4acTKe MHIOT-
HOro KapOoHOBOIo mojuroHa (mamss) B Pecyonuke Bamikoproctan. B moneBsix u 1ab0paTOPHBIX KC-
MEpUMEHTaX pa3padaThlBAId M TECTUPOBATHM TEXHOJOTMHM KOHTPOJIS BBIOPOCOB YIJICKUCIIOTO ra3a Ha
3eMJISIX CEIbXO3Ha3HAuCHHS. B MOJNEBBIX YCIOBHAX 3aJI0XKEHBI MOTHOMPO(UIBHBIC TOYBCHHBIC pa3pe3bl
1 npukonku B coorBerctBre ¢ [OCT P58595-2019 ¢ onpenenenreM Mopdoaorudeckux CBOWCTB U OT-
0OpOM TIOYBEHHBIX 00pa3IOB ISl TAOOPATOPHBIX KCCICIOBAHMA. ATPOXMMHYCCKUAN aHAN3 MMOYBBI Ha
COJICp)KaHNE OPTaHWYECKOTrO BEIIECTBA, IUIOTHOCTH CIIOXKEHHUSI, COICp)KaHUe MOIBMKHOrO (dochopa u
KaJIus, BeTMYMHbBI pH IMO3BOJIIII OLICHHUTH 3aIac yriepo/a B rMouBe KapOOHOBOIO MOJMI'OHA MO0 METOIUKE
Munnpupoast PO. OOuiue 3amachl OpraHUYECKOro yriieposia MaxOTHOrO FOPH30HTA Ha KapOOHOBOM
MOJIMTOHE cocTaBiIsAoT 503,8 T/ra ¥ 3aBHCAT OT 3aHATOCTH IO M OCOOEHHOCTEH CENbCKOXO035HCTBEH-
HOM KyJNbTYphl. Pe3ynbTaThl H3MepeHHs ASCTPYKIMU YIIIeposia C UCIOJIIb30BaHHEM OpTaTUBHOM KaMe-
pst LI-COR 7810 cBHAETENBCTBYIOT, YTO MOJIS, B 3aBUCUMOCTHU OT CIIOCO0a MX MCIOJIb30BaHHS, OTJINYA-
IOTCSI IO MHTEHCUBHOCTH BBIJIETICHUS YTIIEKUCIIOrO ra3a MOYBBl — HA YYAaCTKE MOJT YHUCTBIM ITapoM dMHC-
cus CO, Obuta B 2,18 pasa HiKe, 4eM O] MHOTOJETHHUMHU TpaBamH. Hajwyue NaHHBIX O TPOCTpaH-
CTBEHHOM pacIipeiefIeHMH OPraHUYeCKOro MOUYBEHHOI'0 YIiIepo/ia MO3BOMISET BHEIPUTh B IPAKTHKY 3€M-
JIeNeNsl yriaepoAdeOHUPYIOLe CeBOOOOPOTH ¢ HAOOPOM KYJIBTYp, CIIOCOOCTBYIOIIMX MaKCHMaIbHO-

My norjomenuo atmocdepHoro CO; 1 APYrux NapHUKOBBIX TA30B.

KnroueBble ciioBa:
yriaepoza.

Beenenune. l3MmeHeHue kiuMaTra B COBpe-
MEHHBIX YCJIOBHMAX BBI3BAHO IOBBIIICHHUEM CpPE-
HEroJ0BOH TeMIlepaTyphl IOBEPXHOCTH 3eMin,
00YCIIOBIEHHBIM POCTOM KOHIIEHTPALMHU B TPOIIO-
cdepe mapHUKOBBIX Ta3oB, a uMeHHO CO,, CHy,
N,O, SF¢, CFg, NF; u np. [1, 2]. M36bITOK MapHu-
KOBBIX Ta30B ()OPMHUPYET CBOETO pojia «KYIOI» B
aTMocdepe, yiaaBiuBas WH(paKpacHbIH CIEKTP
COJTHEYHOH paJyaliy Y IOBEPXHOCTHU IIAHETHI, B
pe3yabTaTe 4ero BO3HHKAET MapHUKOBBIA 3¢-
(dekt, 4To cnocoOCTByeT ee HarpeBaHuio. Yem
0oJIplIe KOHIIEHTPAIUS Ta30B, TEM BBIIIE TeMIIe-
patypa Bo3ayxa B atmocdepe [2, 3, 4].

Ilo nanHpIM BceMHpHOI METEOpPOIOrHYECcKOil
OpraHM3all{, KOHIIEHTPAIMS YIJIEKHCIOro rasa
B 2020 rony B atmocepe gocrurna 413,2 ppm,
4yto Ha 149% OombIIe TONHYCTPHATLHOTO YPOB-
. KonmenTparmus Merana coctaBmia 262%, a

3akucu  azota (N,O) — 123% or ypoBHA
1750 rtoma. HMmeHHO TOrma IESATEIHHOCTH
YyermoBeKa ~ Hadala  HapymiaTh  MPHPOTHOE

paBHOBecue Ha 3emite [2].

Koenma B. A. ormeuas, 4TO yIJIEKUCIHBIN Ta3
atMocdepsl Ha 90% wWMeeT MOYBEHHOE IPOHC-
xoxneHue [5]. OpraHndeckuil yriaepoa, akKyMy-
JUPYIOIHUIiCS B TyMyce OYB, CIYKUT HCTOYHH-
KOM TIOCTYIUICHHS YITIEKHCIIOTO ra3a W MeTaHa B
aTMoc(epy B TEUECHNHU COTEH JIeT [6]. YcraHoBIe-
HO [3], uTo B mpenenax Poccuy mOYBEHHBIA HC-
ToyHUK 3Muccui CO, 3HAYUTENFHO JTOMUHUPYET
HaJl TEXHOTCHHBIM, KOTOpBI  OIEHHBAETCS
B 0,78 mpx T C-CO,/ron.

Ha npoTspkeHnMm BEKOB «370pPOBBIC» TTOYBBI
CMSITYaJIM HETaTHBHBIC TTOCIEACTBUS MTOTEIIICHUS

IIOYBEHHbI OpPTaHUYECKUH YIIIEpon,

TyMyC, IOYBa, CEKBECTPaLUs

kmumara [4]. OHEH B cpemHeM conepikaT
ot 1500 10 2400 I't C (1 't = 1x10° T). Ha Poc-
CHIO MPUXOIUTCS MsATasi YaCTh MUPOBBIX 3aI1acoB
MOYBEHHOT0 OopraHudeckoro yriepoza. Ilymn mou-
BEHHOT'O OPTaHUYECKOro yriepoja, BKIoUas Top-
(sHBIE 32U, B METPOBOM CIIO€ TIOYBBI Ha Tep-
PUTOpPUU HaIIeH CTpaHbl cocTaBiser or 298 no
342 I't C, wm ot 18 mo 23% MHpPOBBIX 3amacoB
yriiepona B nenocdepe [7]. Pazmepsr 6uomaccsr
mouBsl mouTH B 700 pa3 Gonblie, 4eM B OKeaHe,
XOTS Ha JIOJNIO CYILU MPUXoauTcsi Menee 1/3 3em-
HOH moBepxHOCTU. [Ipm 3TOM Hambonee eMKUMU
NPUPOIHBIMH pE3EpByapaMH YIJIeposa BbICTYMa-
IOT BOAHO-OOJOTHBIE YroAbsi WIH TOP(SIHUKH,
00pa3yromyecs U3 He TOMTHOCTHIO Pa3JIOKHMBIIHX-
Csl pacTeHUi, T€ BECh HAKOIUIEHHBIN yIiepos
OCTaeTcs CBs3aHHBIM. B mesnoM TopdstHUKY ynep-
JKUBAIOT B ce0€ MOYTH IOJOBHHY 3aKIIOUEHHOI'O
B mouyBax yriaepoma — 600 Mupa T U €KErOgHO
nornomaoT 370 MIH T YIJIEKHCIOro Tras3a u3 at-
Moc(hepbl, XOTS MPH 3TOM 3aHUMAIOT He Oolee
3 % mmpoBoii cymw, wian 400 miH ra [2, 8].

YpoBeHb HaKOTUICHHS TTOYBEHHOT O
yriieposia BBICTYIIAET PE3yIbTaTOM CIIOXKHOTO
B3aMMOJICHCTBUSI TPOLIECCOB TOCTYIUICHMS, CTa-
OWnM3alK M MOTEPh OPTaHMYECKOTO BEIIECTBA,
MHTCHCUBHOCTh KOTOPBIX ONPEIECISIOT OMOKIIH-
MaTHYECKHE, JIUTOJIIOTHYECKHE, TeoMopdonorude-
CKHE M aHTPOINOreHHbIE (DAKTOPHI, YTO O0YCIIOB-
JUBAaET €ro  BBICOKYIO  IPOCTPAHCTBEHHYIO
BapuabensHOCTh [9, 10].

OCHOBHBIM HCTOYHHKOM TMOCTYIUIEHHS Opra-
HUYECKOT0 BEIECTBA B TOYBY CIY)KAT ITOXKHHB-
HbIE W KODHEBBIE pPACTHTEIbHBIE OCTaTKH,
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KOTOpBIE OKa3bIBAIOT MHOI'OCTOPOHHEE JICHCTBHE
Ha (U3MUYECKHe, XUMHIECKHEe M OMOIOTrHYEecKHe
CBOICTBa TOYBBI, €€ BO3JYIIHBIH, TEMIEpaTyp-
Hbll 1 numeBod pexxumsl [10, 11, 12]. Cyme-
CTBEHHYIO pOJIb B PETYIUPOBAHUH YIIIEPOIHOTO
0ajaHca WIpaeT WHCIIOJIb30BAaHHE T'€HETUUECKHX
PECYpPCOB pacTeHH W MHUKpoOpraHmsmoB. Ilpum
9TOM 0cO00€ MECTO OTBOIUTCS CEJEKIUU CEelb-
CKOXO3SIICTBEHHBIX KYJIBTYpP C MOIIHOW M aKTHB-
HOM KOpHEBOW CHCTEMOH, cOaJaHCHPOBAHHBIM
pacripeienieHeM TPOAYKTOB (POTOCHHTE3a MEX-
Ny HaJ3eMHBIMH W TIOJ3€MHBIMH OpraHamH, a
TaKKE CO3JAaHHUI0 KOHCOPIIMYMOB ITOYBEHHBIX
MHUKpPOOPTaHU3MOB JUIsl YBEJIMYEHUS KOpPHEH C
HOCJIETYIONIMM MX HAaKOIUIEHWEM B BHUJIE OpTraHH-
YECKOr'0 BEUIECTBA M CEKBECTPAIMH ITOYBEHHOI'O
yraepoaa [13]. PacturenbHble OCTaTKU BBICTYTA-
IOT TIUTATENILHBIM Y SHEPTEeTUYECKHM CyOCTpaToM
JUISl MUKPOOPTaHM3MOB, MPOJYIECHTOM HU3KOMO-
JICKYJISIPHBIX OpPTraHUYE€CKUX COCHHHCHHﬁ, HUMCECHO-
X MpUHOUNHUAIBHOEC 3HAYCHUE B MeTa6OHH3Me
MOYBBL, CPENCTBOM (HOPMHUPOBAHHS TOYBEHHBIX
arperaroB U yJIydlleHUs CTPYKTypslI [14, 15, 16].

B noxiname FOHEII (2017 r.) oTMeuanoch, 94To
arporpoMBIIIUICHHBIH KOMIUIEKC M JIECHAas OT-
pacib BBICTYNAIOT SKOHOMHUUYECKH 3(PPEKTUBHBIM
U TIPUBJIEKATEIBHBIM CPEACTBOM ISl JIOCTHXKE-
Huil nenu [lapuxckoro coryameHus o Temiepa-
Type. CokpalieHne BEIOPOCOB MapHUKOBBIX ra30B
HpearnojgaraeT HeoOXOAUMOCTh JIECOPAa3BEACHNUS,
a TaKkKe Iepexosia K pecypcocdeperaromemMy 3eM-
nenenuto [17, 18]. B aToit cBsi3u, ogHa U3 MpHUO-
PHUTETHBIX 3aJa4 COBPEMEHHOIO MUpa — MOHUTO-
PHHT 3MHCCUM U TIOIJIOIIEHUS MapHUKOBBIX Ta-
30B, ACHOHUPOBAHUE YIIIEPOAA PA3IUYHBIMU 3KO-
CHCTEMaMH U pa3paboTKa HayYHO-00OCHOBAHHBIX
Mep M pPEKOMEHJalui 10 €ero CeKBeCcTpallu
(xpanenmrio) [16, 19, 20].

IIpn cHUWKEHUU YPOBHS COZIEPXAaHUS OpraHU-
yeckoro BemiecTsa B 30 cM cioe moussl Ha 1% B
aTMoc(epy BbLIENsETCs 0K0J0 45 T/ra yrieposa,
win 166 T/ra yrinekucioro raza. CrnenoBaTenbHO,
OZHUM M3 Ba)XKHBIX (PAaKTOPOB BHIOpOCA MAPHUKO-
BBIX Ta30B BBICTYIAIOT TEXHOJIOTHH OOpabOTKH
MOYBBI, NPUBOAAIINE K YMEHBIICHHIO YPOBHS
opraHmueckoro Bemectsa B ouse [21]. Ilpu ypo-
JKaHOCTH o3uMoOil mmeHursl 4,0 T/ra Guomacca
COJIOMBI cocTraBiisieT 4,6 T/Ta, MOBEPXHOCTHBIX
octatkoB — 1,21 T/ra, kopHe# — 2,9 T/ra, npu ypo-
’KalHOCTM OCHOBHOM MPOAYKLUUHM KYyKYpy3bl Ha
cmoc 35,0 T/ra Macca ITOBEPXHOCTHBIX OCTaTKOB
nocruraer 4,5 T1/ra, KopHed — 1,6 T/ra, mocme
yOOpKH TIOCONHEYHUKA (OPMHUpPYETCS HE MEHee
2,7 T/ra mobo9HOM mpoxykuuu u 1,5 T/ra moBepx-
HOCTHBIX OCTaTKOB W KopHed. Takmm obOpazom,
00BEMBI MTOCTYIUICHNS! PACTHTENIBFHBIX OCTATKOB B
MOYBY 3aBHCAT OT BHAA CEBOOOOPOTA, YPOBHS
YIOOPEHHOCTH TIOJIS, arpOTEXHOJIOTMU BO3ZIEIbI-
BaHHS CEJIbCKOXO3SIMCTBEHHON KYJIBTYPBI, YypO-
KaWHOCTH, HOPMBI BBICEBA, TEXHOJIOTHN YOODPKH,
HEMaJOBKHYIO  pOJb  WIPAlOT  IOYBEHHO-
KmuMaTtndeckue ycnmosus [22, 23, 24]. B wuccre-
noBannsx M. IlapkoBa [25] mo pesynapraTam
MHOTOJICTHHX TIOJIEBBIX OIBITOB YCTaHOBJIEHO,
YTO B BapuaHTe C YNICHHEM COJOMBI C MOJIS

dopmupoBaincs HamOonee IehUIUTHBIN OanxaHc
yrinepona B nouse (MuHyc 752 kr C/ra marmHm),
IIPY OCTABIICHUH COJIOMBI Ha I10JI€ BEIMYHMHA 3TO-
TO TIOKa3aTens ObUla TOYTH Ha TOPSIIOK MEHBIIe
(munyc 88 kxr C/ra namHu), He3aBUCHMO OT (oHa
OCHOBHOHM 00pa0OTKH.

B Poccuiickoit ®enepanuu B 2021 rogy npu-
HiaT Penepanbhblii 3ak0oH «O0 OrpaHMYEHUH BbI-
OpOCOB  MApHUKOBBIX  Ta30B»,  YTBEpXKICHA
«Crparerusi connagbHO-9KOHOMHUUYECKOTO pa3BU-
Tus Poccuiickoit denepanuy ¢ HU3KUM YPOBHEM
BBIOPOCOB MapHUKOBBIX ra3oB a0 2050», a MuHo-
OpHayku P® Hayano peaquzanuio MHJIOTHOI'O
MpOEKTa MO CO3JIaHHUI0 KapOOHOBBIX IOJMTOHOB
JUIsl pa3pabOTKU M MCIIBITAHUSI TEXHOJIOTHH KOH-
Tpons yriepoaHoro 6ananca. B Poccun xap6ono-
BbIE TIOJIMTOHBI 3aliokeHbl B YeueHckolt Pecny6-
muke, KpacHomapckom kpae, Pecyonmuke Tartap-
cran, Kanununrpaackoii, Caxanunckoit, Cep/-
noBckoit, HoBocubupckoit u  TroMeHckoi
obnacrsix. Ha nx mpumepe paspabatbiBaercss Me-
TOAWKAa M3MEpPEeHHs TIOTOKOB U  OanaHca
OCHOBHBIX MApPHUKOBBLIX Ira30B JIA CHMKXCHUA UX
BbIOpoca [26]. Ypumckum T'HTY B xoHCOpIyMe
¢ bamkupckuit TAY u YOUIL PAH B 2021 roxy
HoNy4eHo  roc3azanve  MwuHoOpHaykn  P®D
«[Iporpamma co3ganus U (YHKIMOHHPOBAHUSA
KapOOHOBOI'O TOJNIMTOHAa Ha Tepputopuu Pecrmy6-
nuku bamkoprocran «EBpa3suiickuii kapOOHOBBII
nomuron» Ha 2022-2023 romer. Ilporpamma
IpenycMaTpUBaeT peaii3aluio POEKTOB M0 pa3-
paboTKe U TECTUPOBAHUIO TEXHOJOTUI KOHTPOJIS
BBIOPOCOB YIJIEKHCIIOTO Ta3a Ha 3eMJISIX Celb-
X03Ha3HAYCHUsI, JIECHOr0 (hOH/A 1 OONIOTAX.

Lenb uccnenoBanuii — aHajlInu3 3amacoB Opra-
HHYECKOr0 yriepoja B MOYBAX arpo3KOCHCTEM U
oreHka smuccun razoB CO, u CHy Ha ydacTke
MHJIOTHOTO KapOOHOBOTO TONUTOHA (TALTHSA) IUIs
PETPOCIEKTUBHOIO MOHUTOPUHIa MU pPa3pabOTKu
MEpONPHUATHH 10 AETOHUPOBAHUIO YIIepoaa.

YcnoBus matepuannsl u MeToabl. Ha cenb-
CKOXO3SIICTBEHHBIX YrolbsiX paboTy MpOBOAMIN
Ha TEPPUTOPHH ONBITHOrO Tmond Yd4ebHo-
HAy4HOTO IIEHTpa bamkmpckoro rocynapcTBeH-
HOT'O arpapHoro yHHBEpCHUTETa IUIOMIaabi0 95 ra.
OOBEeKTOM WCCICIOBAaHUHA CIYXHWIa II0YBA —
YepHO3eM BHIIIEIOUeHHBIN B FOKHOW jecocTer-
HOW TTOYBEHHO-KIMMATUIECKOH 30HE pecImyOIu-
ku. [loneBble MOYBEHHBIE OOCIEIOBaHUSA MPOBO-
mumu cormacHo [OCTP 58595-2019. Conepaxa-
HUE€ OpPraHMYECKOr0 BEIIECTBA  ONPENEIISIN
MeronoM Tropura B wMomudukarmu [[UHAO
(T'OCT 26213-91), TOABMXHBIX COCAMHCHHMA
tdocthopa u xkanmms — mo mMerony UmprkoBa B Mo-
mipukammn  [TMUHAO (T'OCT 26204-91), pH
COJIEBOH BBITSDKKH — TOTEHIIMOMETPHYECKUM
MetozoMm (I'OCT 26483-85).

O6pasupr maccoit okoio 500 r orbupamn n3
TeHETHYECKUX TOPH30HTOB MTOYBEHHOTO PO IS,
JOBOJWIIM MX /10 BO3AYIIHO CYXOT'O COCTOSIHUS U
HaNpaBJsUTH  JUI  TIOCIEAYIOIIETO aHali3a B
OI'BY  «lleHTp  arpoXMMHYECKOH  CITyXXOBI
«bamxkupckas», nmeromiee « ATrectaT akKpeauTa-
MM UCTIBITAaTENbHON J1labopartopun (LIEHTpa)
B CHCTEME aKKpEAWTALUH  AaHAJIUTHYECKUX
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naboparopuit POCC
RU.0001.514153.

Kpome Toro, orOmpamm W aHanM3upoBaIH
MOYBEHHBIE 00pa3lbl B TIOCEBaX IOJCOITHEYHHKA,
KYKYpY3bl, MHOTOJIETHHX TpaB, a TaKXKe CTepHE
O3MMBIX 3€pHOBBIX KYJIBTYp, HA OCHOBaHUH IOy~
YEeHHBIX Pe3yJIbTaTOB PACCUUTHIBAIIH 3aI1achl I10Y-
BEHHOTO OPraHW4ecKOro Yriepoja IoJ 3THUMHU
KyJIbTYpaMH U OOIIKE IO ITOJIUTOHY.

CoryacHO METOAMKE KOJMYECTBEHHOI'O OIpe-
JeneHust  00beMOB  BHIOPOCOB  ITAPHUKOBBIX
ra3oB M TOIJIOIIEHUS MapHUKOBBIX Ta3oB [27]
COZlep)KaHUE YIJIepoJa B OPraHMYecKOM Belle-
CTBE TOYB MNpUHUMaNU paBHbIM 58%. 3amacsl
yriiepo/ia B MaXOTHOM CJIO€ TIOYBBI PACCYUTHIBAIIN
o opmyiie:

(ueHTpOB)» Ne

Cnov-ma = Coprxh dex 58/ 100,

r1e Cpousa— 3aIaC YIJIEPOAA B ITyJIC MIOYBHI, T/Ta;
Copr — cOOEpKAaHUE OPraHUYECKOTO BEIECTBA B
CMEIIaHHOM IIOYBEHHOM 00pasie, %o;
h — MOIHOCTH TOPU30HTA MOYBEI, CM (HANPUMED,
20 — mpu orbope B cioe 0...20 cm u 30 — mpu
otoope B cioe 0...30 cM u Tak ganee);
dy, — IUIOTHOCTb TIOYBBI, I/CM";
58 / 100 — xoadppunpienT aj1st mepeBoa B €ANHHU-
bl YIJIepoaa.

Pacuér oOrero 3anaca yrieposa Ha OINBITHOM

nosue ox, KyJlnbTYpamu OCYLIECTBIISIIIN
o popmysie:
Ctota1: Cpool* A

rie Cio— BAJIOBBIE 3alachl yriepoia B TOYBEH-
HOM KOHTYpE, T;

Cpool — 3aTIACHI YTIIEPOJIA B CIIOE TIOYBHI, T/Ta;

A — muTomaib MOYBEHHOTO KOHTYpa, Ta [28].

Pesyabratel M o0cyxnenue. ConepxaHue
rymyca B IIOYBE — Ba)KHEWIIMI IOKA3aTeNnb ee
OKYJIbTYpEeHHOCTH. B HeM akkymynupoBano 98%
3amacoB mouBeHHOro aszora, 60% docdopa, 80%
cepbl, OOMNbIIOe KOJIMYECTBO IPYIHMX Makpo- U
MuKpoasnemeHToB. ConepkaHue Tymyca pes3Ko
yOBIBaeT BHU3 10 Npo(MITI0 MOUBHI (Tabd. 1).

3amacer OpraHUYeCcKoro yriepoaa

Ha uccnenyemom ydacTke ObUT 3aJ10KEH I10Y-
BEHHBIH pa3pe3 rinyomHoit 120 cm, BbIIeNeHO
[IECTh TE€HETUIECKUX TOPU30HTOB:

Apix (0...27 cM) — TemHO-cepas, KOMKOBATO-
TbUIEBaTas pacchllldaTasl CTPYKTYpa, pBIXJIOoe
CIIO)KCHHUE, CPEIHECYTIIMHHUCTBIN TI'paHyJIOMETpH-
YEeCKUI CcOCTaB, KOPHEBBIE OCTATKH, MEPEXOA B
CIIETYIOUINI TOPU30HT OCTEICHHBIH;

A; (27...38 cM) — TeMHO-cepasi, 3€pHHCTO-
KOMKOBATO pacchlllyartasi CTPYKTypa, YIUIOTHEH-
HBIH, TSKEJOCYIJIMHUCTBIN IpaHylIOMEeTPUYECKU
COCTaB, TIePeX0/] MOCTEIEHHBIH;

AB (38...55 cm) — cepast ¢ OypoBaTeiM OT-
TEHKOM, OpeXoBaTas pacchlllyaTtas CTPYKTYypa,
TUIOTHOE CIIOKEHHE, TSDKEIOCYTIIMHUCTBIA TpaHy-
JIOMETPUYECKHI COCTaB, TIEPEXo]l 3aMETHBII;

B (55...69 cMm) - Oypas, opexoBaTo-
npu3MaTH4ecKast CTPYKTYpa, IUIOTHOE CIOKEHHE,
TSDKEJIOCYTIIMHUCTBIN  TPaHYIOMETPUYECKUH CO-
CTaB, TYMYCOBBIE 3aT€KH U KPOTOBHHBI, IIEPEXOA
MOCTETIEHHBII;

BC (69...98 cm) — cBemo-0ypoii OKpacku ¢
CEepOBATHIM OTTEHKOM, OpexoBaTo-
IpU3MaTHYecKask CTPYKTYpa, IUIOTHOE CIIOXKEHHE,
TSDKEJIOCYIJIMHUCTBIN  TpaHyJIOMETPHYECKU Cco-
CTaB, TYMYCOBBIE 3aT€KH U KPOTOBHHBI, IIEPEXO
MMOCTEIICHHBIM;

C (98...120 cm) — martepuHCKast opoaa, Jie-
JFOBHAIbHBIE KaPOOHATHBIE TTIMHBI.

W3mepeHne SMHCCHHM Ta30B  OCYIIECTBILSUIN
KaMEpHBIM METOJIOM C HCIIOJIb30BaHUEM Ia30aHa-
nu3zaropa Li-COR 7810.

3amMeppl OMHCCHH IIOTOKOB Me€TaHa H
YITEKHCIOr0 ra3a MpOBOOWIM B  IOCEBax
KyKYpY3Hl, TIO/ICOTHEYHHKA, O3UMOMH

MIIEHUIBI, MHOTOJIETHUX TPaB M B MAPOBBIX IIO-
JISIX KapOOHOBOTO MOJIMTOHA B JIETHHHA M OCEHHUHN
Mepruos! (PUCYHOK).

B T'YMYCOBOM Topu3oHTe coctaBisiior 200,3 1/ra,
B METpPOBOM cjoe — 257,5 T/ra, 9To cOTIacHO
HMMEIOLIECHCST KapTe ero paclpeneiIeHus B Mo4YBax
Ha Tepputopun Poccuiickoit @enepanun [1] co-
OTBETCTBYET BBICOKOMY YpOBHIO. IlmoTHOCTH
CIIOKeHHs TO4BH M3MeHstercsa ot 1,1 r/em’ B Ty-
MYCOBO-aKKyMYJISTHBHOM 110 1,4 r/cM’® B WiLmio-
BHAJIEHOM TOPU30HTE.
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Tabmuma 1 — ArpoXuMUYecKie CBONCTBA U 3aIlachl OYBEHHOI'0 OPraHWMYECKOTO YIIIepoa YepHO3e-

Ma BBIIIICIIOUCHHOI'O

T'opuzont Koopnunatst T'ymyc, % CTIT/";;*" P,Os, Mr/kr K,O, mr/kr PH xa
Arax 6,3 123 100 4.8
A, 5,5 200,3 92 80 5,0
AB 54.782719 3,9 71 70 5,3
B 55.770576 1,5 - 92 70 5,5
BC 1,3 - 110 65 6,2
C 0,2 - 26 65 7,1

CpenHeB3BEIICHHOE COACpPKAHUE TymMyca B
MaXOTHOM CJIO€ IOJA Pa3HBIMH KYyJIbTypaMH Ha
MOJISIX KapOOHOBOT'O MOJIUTOHA BaphUpyeT OT 6,7
1o 7,4%, uaro no OpinoBy J. C. [29] cooTBeTCTBY-
€T CPEeHEMY YPOBHIO 00ECIICUCHHOCTH.

MOIIHOCTh TAXOTHOI'0 TOPU3OHTA COCTABJISCT
27 cM, TUIOTHOCTh CJIOKEHUS TOYBBI BaphUPYET
or 1,0 mo 1,2 t/em®, uro COOTBETCTBYET OITH-
MaJbHOW BENIWYMHE 3TOro mokasatens. OOiue
3amachbl OPraHMYEcKOro Yrjiepojia B arpoIKOCH-
cTeMax KapOOHOBOIO TIOJMIOHA  COCTABJISIH
503,8 T, oTAETBHO MOJ KYITbTYpaMU OHHM BapbH-
posaiu ot 120,6 no 136,7 1/ra (Tadm. 2).

Bricokoe copepkaHue Trymyca M COOTBET-
CTBEHHO €r0 3aIachl, KaK U CIe0BAJIO OXKHUJIATh,
OTMEYEHBI 10/ MHOTOJIETHIMHU TPaBaMH, TaK Kak
NIPU MX BO3/IENILIBAHUH B CEBOOOOPOTE Macca Kop-
HEBBIX M TMOXHUBHBIX OCTaTKOB B aHAJOTMYHOM
o0beme yBenmuuuBaercst Ha 4...5 1/ra, 4TO COOT-
BercTBYyeT 15...17 T HaBO3a, BCIEICTBHE YEro
obpasyercs ot 1,0 mo 1,2 T rymyca [30, 31].

Ilo KOJIMYECTBY PACTHUTCIIBHBIX OCTAaTKOB
BO3JI€JILIBAEMBIE KYJIbTYPBI 00pasyroT
JIeNYIOMUI ps B yOBIBAIOIIEM IMOPSAKE: MHOTO-
JIETHHE TpaBbl — O3UMasl IMIIEHUIA — KyKypy3a —
TIO/ICOJTHEYH UK.

Tabnuua 2 — ArpoxuMuYecKre CBOMCTBA IMOYBBI M 3amachl OYBEHHOTO OPraHHUYECKOro yriepoza

B [1IaXOTHOM I'OPU30HTE 110/l Pa3HBIMU KYJIBTYPaMU

I'y-
Ne P205, Kzo,
o Kynerypa Koopnunatsr M‘%C’ MI/Rn MK PH kai Chrousa, T/TA Ciotals T
54.782697
1 Kyxypysa 55770105 6,7 128 110 4.6 120,6
TToxcomn- 54.783134
2 HEYHHK 55.769596 6,7 105 90 47 120,6
CrepHs
3| (oomwan | 23783300 67 | 75 75 47 125.9 >03.8
TIIICHATIA) ’
Mmnoro-
54.781584
4 JIETHHE 55771544 7.4 74 70 4,8 136,7
TpaBBI

B nouBe kapOOHOBOTO MOJUTOHA COAEpPIKAHIE
noABwXHBIX  Gopm  docdopa  cocraBusier
oT 38 mo 82 MrI/Kr, moaBMKHOIO Kajausg — oT 70
n0 110 mr/kr. Peaknusi MOYBEHHOrO pacTBopa,
ompeneneHHass B cojieBod BHITSDKKE (pHycp), B
BEPXHEM TYMYCOBOM TOPH30HTE CpEIHEKHCIas

pH 4,6...4,8, rpaHylTOMeTpUYECKHHA COCTaB —
TSKENOCYTIIMHUCTBINA. [III0THOCTD Cc10K€eHus moyY-
BB BapbHpoBana oT 1,15 r/cM® Ha Kykypyse u
MoACONHEYHUKe, 10 1,18 r/cM® — Ha MHOTOJIETHHX
TpaBax u 1,2 T/cM’ — Ha CTEpHE O3MMBIX
3€pHOBBIX KYIBTYD.

Tabmuma 3 — Usmenenns notokoB CHy, CO, B mo4Be Ha pa3HBIX CEIbCKOXO3IUCTBEHHBIX YTOABIX

TTone/ CHAM-
LI-7810 LI-7810 CHAMBER
omnp | (02D | FeD | A0 | Foyen |0 | vor | B
RY RY tial et | initial_value | TOTAL | LAR
[umol m- | [nmol m- value ial_value [kPa] [cm+3] | HEIGAT
2s-1] 2s-1] [C] fom]
Tamss, 0,32450 | -0,07770 | 273,49672 | 6,89947 100,73 1954,96 6,0
YUCTbIN Hap
Kykypysa 0,73987 | -0,23065 | 273,50036 | 7,38958 100,72 1636,96 5,0
Toncon- 0,71467 | -0,16921 | 273,50632 | 7,07903 100,75 2590,96 8,0
HCYHUK
Crepr, 0,31394 | -0,11668 | 273,51297 | 7,10392 100,74 2272,96 7,0
3CPHOBEIC
Muoronet- | 50335 | 82474 | 273,52014 | 7.58298 100,78 2431,96 7,5
HHE TPaBbI
O3nmble 0,46610 | -0,14216 | 273,53439 | 7,79479 100,83 2272,96 7,0
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Ha Bcex 00BEKTax HCCIeTOBaHMS HAOFOIATH
smuccuio CO, W TOIIIOMIEHHE MOBEPXHOCTHIO
rouBbl MeTaHa (Tabi. 3). Omuccust CO, cBsi3aHa C
YUCTBIM JIBIXaHUEM 3KOCHCTEMBI M OTCYTCTBHEM
(hOTOCHHTE3UPYIOMIEH 3€ICHOW PACTHTEIHLHOCTH.
WHTCHCUBHOCTh BBIACICHUS YIJIEKUCIOrO Ta3a
MMOYBBI BaphbHUpPOBAJIa B 3aBUCHMOCTH OT 3aHSATO-
CTH TIONII W HAJIUYUSA CEIIbCKOXO03SHCTBEHHBIX
KynbTyp. Ha cTepHe 3epHOBBIX KYIBTYp H B YH-
crom napy smuccus CO, Obuta Hike B 7,8 pasa,
[0 CPaBHECHUIO C MHOTOJICTHUMH TPaBaMH, CKO-
pocts BbaeneHusi cocraBmsuia  0,31...0,32 wu
2,5 MKMOJIb/M’C COOTBETCTBEHHO. Takas CHTya-
1Usl OOBSCHACTCS, 110 BCEH BUIMMOCTH, OMOJIOTH-
YeCKUMHU (PaKTOpaMH, a HWMCHHO HaJIMYUEM
MHUKPOOPTaHU3MOB W HWHTCHCHBHOCTBIO OOMEHa
BEIIIECTB.

Omuccuss CO,, MOA O3UMBIMH 3€PHOBBIMHU
KyJbTYpaMH, KYKYpPYy30i | IOJCONHCUHUKOM
3aHUMaja  [POMEXKYTOYHOE  IIOJIOKEHHE  —
0,46...0,73 mxMmonb/M2c. [ornomenne CH, cBs-
3aHO C A0CTAaTOYHbBIMHU yCJ'IOBI/IﬂMI/I ITIOYBEHHOI'O
yBJ'Ia)KHCHI/Iﬂ u, Kak CJIICACTBHUCE, BBICOKOM
OOBOIHCHHOCTBIO BEPXHETO MOYBCHHOTO TOPH-
30HTA B OCEHHUM MEpUO.

BbiBoabl. 3amackl MOYBEHHOIO0 OpraHHU4e-
CKOTO yIIepofa B arpOdKOCHCTEMAaxX BapbHUPYIOT

or 120,6 pmo 136,7 T/ra B 3aBUCUMOCTH
OT 3aHATOCTH TOJIs, OoJiee BBICOKOE COIepKaHHe
rymMyca M €ro 3arachl OTMEYEHBI MOJ MHOTOJET-
HHMH TpaBaMHu.

Ha Bcex oObekrax wHccienoBaHHMs OTMEUYEHa
amuccuss CO,, cBsi3aHHAas C YHCTBIM JbIXaHHEM
9KOCUCTEMBI W OTCYTCTBHEM (DOTOCHHTE3HPYIO-
meil pacTUTENbHOCTH. VIHTEHCHBHOCTH BBIJIENIe-
HUS YIIIEKHUCIIOTO Ta3a W3MEHSIACh B 3aBHCHMO-
CTH OT HaJMYUsl CEebCKOXO3SHCTBEHHBIX KYJb-
Typ. MuHnmansHas B onbsite 3Muccus CO, BBISIB-
JIeHa Ha CTEpPHE 3€PHOBBIX KYJIbTYp U B TIOJIE YH-
croro mapa (0,31...0,32 MkMmonmb/M’C), MaKcH-
MaJlbHas — Ha I0JIe ¢ MHOTOJIETHHMH TpaBaMH
(2,5 MKMOIB/MC), TPOMEKYTOUHBIE BETHUHMHE
OTMEYEHBI noj 03UMBIMHU 3€pPHOBBIMHU
KyJAbTypamMH, KyKypy30d U TIOJCOTHEYHUKOM
(0,46...0,73 MrMOmB/MC).

Cgenennsi 00 MCTOYHMKe (PUHAHCHpOBa-
Husl. VccnenoBaHue BBITIONHEHO B paMKax
rocylapCTBEHHOro  3ajgaHus ~ MuHHCTEpCTBa
HayKd U BblcuIero oopazoBanus Poccuiickoit ®e-
nepaunn «lIporpamma co3panus U (YHKIHOHH-
pOBaHMsI KapOOHOBOI'O IOJIMIOHA Ha TEPPUTOPHU
Pecnyonuku bamkoprocran «EBpasuiickuii kap-
OoHOoBBII Monuron» Ha 2022-2023 roxaet (Homep
g myonukarmii: FEUR-2022-0001).
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PILOT CARBON LANDFILL: ANALYSIS OF CARBON RESERVES IN FARMLAND SOILS
I. G. Asylbaev, R. R. Mirsayapov

Abstract. The carbon cycle in agroecosystems is determined by the balance between the absorption of carbon dioxide
by terrestrial vegetation of agricultural crops to create organic matter and its release during soil respiration. The soil cover is a
powerful source of carbon dioxide and serves as a reservoir accumulating soil organic carbon. Organic carbon accumulating in the
humus of soils serves as a drain of carbon dioxide, methane into the atmosphere for hundreds of years. The research was carried
out in order to analyze the reserves of organic carbon in the soils of agroecosystems and assess the emission of CO, and CHy4 gas-
es. The work was carried out in 2022-2023 at the site of a pilot carbon landfill (arable land) in the Republic of Bashkortostan. In
field and laboratory experiments, technologies for controlling carbon dioxide emissions on agricultural lands were developed and
tested. In the field, full-profile soil sections and digs were laid in accordance with GOST R58595-2019 with the determination of
morphological properties and the selection of soil samples for laboratory analysis. Agrochemical analysis of the soil for the con-
tent of organic matter, the density of addition, the content of mobile phosphorus and potassium, the pH value allowed us to esti-
mate the carbon stock of the soil of the carbon landfill according to the methodology of the Ministry of Natural Resources of the
Russian Federation. The total reserves of organic carbon of the arable horizon at the carbon-new landfill amount to 503.8 t/ha,
which vary and depend on the employment of the field and the characteristics of the agricultural crop. Measurement of the de-
structive part of the carbon cycle using a portable LI-COR 7810 camera showed that the fields occupied by crops differ in the
intensity of the release of soil carbon dioxide — in the field under pure steam, CO, emissions were 2.18 times lower than under
perennial grasses. The availability of data on the spatial distribution of organic soil carbon makes it possible to introduce carbon-
dependent crop rotations with a set of crops that contribute to the maximum absorption of atmospheric CO, and other greenhouse
gases into the practice of agriculture.

Key words: soil organic carbon, humus, soil, emission, carbon sequestration.
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