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BHenpeHue pecypcocOeperamimnx TeXHOJIOTUI B PAKTUKY 3eMJIEACIUS SIBJISIETCSI OMHUM U3 MOIXOI0B K
COXPaHEHUIO TUIONOPOIMS TOYB M YBEJINYEHUIO 3a11acoB opranndeckoro yriaepona (C,,). OnHo# n3 Takux
TEXHOJIOT U SIBJISIETCSI HyJIeBasi 00pab0OTKa MOYBHI, KOTOPYIO aKTUBHO ITPUMEHSIIOT BO BCEM MUPE C Cepeiv-
Hbl XX Beka. OnmHako cBeieHui 00 3(h(GEeKTUBHOCTH TTIPUMEHEHUS JaHHOM TEXHOJIOTUH JIJ1I HAKOTUICHUS U
coxpaneHust C,,. Barporoysax Hallleil CTpaHbl BCe E1E HEAOCTATOYHO. B paGoTe npoBeieHa olieHKa CKOPOCTH
Hakorenust C,, arpoYepHO3EMaMK NIPK HyJIEBO# 00pabGoTKe TouBHl B ycnoBusix Cpennero Ilosomkesa. Ha
Tepputopum arpoxo3siicT (IToxBuctHeBcKuii p-H CamapcKoit 001.) ObLIM BRIOpaHBI 2 CeTbCKOXO3SIICTBEHHBIX
ojst ¢ 5- u 8-1eTHeil HyJeBoli 06paboTKOI MouUBkI (88 1 161 ra COOTBETCTBEHHO) U ITI0JI€ C GE30TBAILHOM
Bcraikoit (42 ra). B kaxxmoM nosie BeiopaHo 1o 30 ToueK ucciaenoBaHusl, U3 KOTOPbIX OTOOpaHbl TOYBEHHbIE
o6pa3ibl BepxHero (0—10 cm) n HrkHero (10—30 cm) citoeB. B pabote npuBeneHbI OCHOBHBIC (hPU3NKO-XUMU-
YeCKHMe TIOKA3aTe U MOYBbI M paccumrTaHbl 3anackl C,,.. [TokaszaHo 3HaurMMoe yBenndeHue 3anacos Cg . B BEPX-
HEM cJIoe TTOYBBI IIPY 5- U 8-J1eTHelt HyJ1eBoit 06paboTKe (B cpenHeM Ha 0.57 u 0.45 Kr/M2) 110 CpaBHEHUIO C Ta-
KOBBIMU MPU BCIAIIKe, OMHAKO JUISI HUXKHETO CJI0s1 3HAYMMBIX pa3inyuii He BbisiBJIeHO. CyMMapHbIe 3arachbl
Copr W11 c1051 0—30-cM TIOYBBI PK HyJIEBO# 06paboTke Bozpocsm Ha 0.61 1 0.34 KT/M” OTHOCUTEJTIEHO TAKOBBIX
npu Bemnaiike. ClieoBaTesbHO, B pe3y/ibTaTe MpUMEHEeHUsT HyJIeBOil 00pabOoTKU CKOPOCTh HAKOILIEHHsI 3aria-
coB C,, B arpouepHosemMax Cpenrero ITosoymkbs Moxet pocturarh 1.22 u 0.43 T C/ra B ron, uto B 1.3—41 pa3
0oJIbllIe pEKOMEHIYEMOIt MporpaMMoit “4 mpoMusuie” WIsl CeJIbCKOXO3sIMCTBEHHBIX 3eMeJIb Hallleii CTpaHbI (OT
0.03 10 0.33 T C/ra B rom).

Knrouesnie crosa: mpsiMoii roces, mporpamMma “4 mpoMuiie”, CEKBeCcTpalus yriepoaa, IpocTpaHCTBEHHOE
pacrpeeieHue 3aracoB yrjiepoaa, IouBa IMallHu.
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BBEJIEHHUE KarumBath opranndeckuit yrmepon (C,p,) MOXeT

[MouBa BIMSIET HA TA30BbIii COCTAaB aTMOC(ephl ue-  OBITh IMOJE3HBIM MHCTPYMEHTOM B COKPAILIEHUH BbI-
pe3 MPOAYKLUIO KJIMMATUYECKH aKTUBHBIX ra3os [1].  OpoCOB yrieponconepXaliux MapHUKOBBIX T'a30B B
B T0 e BpeMsI cnoCOOHOCTD ITOYBEI COXPAHSITh U Ha-  pe3y/bTaTe aHTPOIIOTeHHOI mesarenbHocTu [2]. OT-
1 HCCJ’[C}IOBaHI/IC BBITTOJIHEHO B paMKaX rocyaiapCTB€HHOTO 3a1a- MEHAIOT, HTO BHICORMH TIOTCHUKAT B HaKOTLIeH I

HUS MUHUCTEpCTBa HayKK U BhICIIEro oopa3zoBaHus PO (tema COPF XapakTepeH uisi arpornous. [loxcunrano, 4To
Ne 122111000095-8). CEJIbCKOXO3SMCTBEHHBIE TTOYBBI MMPa MOTYT CEKBE-
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Ta6muna 1. O61ras XapakKTCpUCTUKaA NCCIIEJOBaAHHBIX CEIbCKOXO03SMCTBEHHBIX TTOJIEH

B ron or6opa o6pazuos (2022 1.) [IpeniecTByiomias KyabTypa
O6paboTka ITmomanp, ra .
VnobpeHusi, | YpoxxaliHOCTb, Kynstypa 2021 2020
Kr/Ta 1/ra
Bcmamka 42 be3 ynobpeHuii 13.0 IMmenuna IlonconHeyHuk IMmenuna
Hynesas (5 mer) 88 N34.4 19.2 IMenunna IMonconHeyHUK IMTmenwnia
Hynesas (8 ser) 161 N20.6 10.8 Cos [Tienuna IToncoaHeYHNK

cTpupoBaTth B 1-MeTpoBoM cinoe 2—3 I't C/rom, 4To
ITO3BOJIUT KOMIeHcupoBaTh 20—35% BBIOGPOCOB map-
HUKOBBIX Ta30B OT aHTPOIOITeHHBIX UICTOYHUKOB [2].
Jloouthes Taknx 3(PpPEKTUBHBIX PEe3yIbTAaTOB MpPE-
JlaraeT MeEXIyHapoIHass IMporpaMma “TIOYBEHHBIC
4 mpoMuJLIe 7151 TIPOIOBOJIbCTBEHHOM 6€30MacHOCTHU
¥ KiuMmarta”, ripemioxeHHas B 2015 . Ha koHGepeH-
onu “COP21 — UN Climate Change Conference” n
HalleJIeHHasl Ha yBeJMYeHUEe NIOOATbHBIX 3aracoB
Copr MOYBBI HA 4 IPOMUILTIE B TO[I, YTO B OINPEIENEH-
HOM cTeneHM OyaeT KOMIIEHCHPOBATh IJIOOaIbHEIC
BBIOPOCHI TAPHUKOBBIX Ta30B U3 AaHTPOIIOT€HHBIX MC-
TOYHUKOB. PecypcocOeperaioliiee 3emMieneive, B
YaCTHOCTH HyJieBast 00paboTKa MOYBHI (“IIPSIMOIA TTO-
ceB”, no—till), cuuraercst 3¢pHEKTUBHOM TEXHOIOT M~
€ii 1uis1 nosblIeHUs MIogoponus u 3anaca C,,.. Cko-
pocth HakoruieHust C,,. Mpu HyJeBOi 0OpaboTKe
nmouBbl Bo @PpanHuuu, Benukoopuranuu, Kurae un
CIIA moxeT cocTtaBiath oT 0.16 1o 0.40 T C/ra B rof,
B 3aBUCHMMOCTH OT ITOYBEHHO-KJIMMATUYEeCKIX YCIOBUIA
n nepuona Habmonenuii [3—6]. B Poccun muromans
CETbCKOXO3SIICTBEHHBIX 3eMeJb C HYJIEBOI 00paboT-
KOl MOYBBI 3aHUMAaET JINIIb 1—2% oT nx o6uIei 10~
LIaau, coctapistonieii 121.6 miH ra [7, 8]. B HacTos1iee
BpeMs B Poccum HemocTaTouyHO MHGOpMAaLIMK O BIIY-
SSHUU TEXHOJIOTUIA HYJIEBOMi O0OpaOOTKM IIOYBBHI Ha
YPOXAMHOCTh KYJIBTYp, OMOJIOTMYECKNE Y XUMUYIE-
CKM€ CBOMCTBA IMOYB, B TOM uucie Ha 3amacel C,p,,
YTO B acCIleKTe KJIMMaTUYEeCKUX M3MEHEHUM Bechbma
akTyajibHO [8]. Kpome Toro, cienyer oTMETUTh OT-
CYTCTBUE CHUCTEMHOIO MHOAXOAAa IJISI TaKOWl OLEHKU
arpo3KOCHCTEM M JOCTAaTOYHO OTJIAXKEHHOTO B3al-
MOJEMCTBUSI MEXIYy YYEeHbIMM, IIpaKTUKaMU MU
YIIPABJSIIOIIUMU arpoxo3siiicTB. boiiee Toro, oTcyT-
CTBYIOT JaHHBIE KOJIMYECTBEHHBIX MOKa3aTelieil (-
(bEKTUBHOCTU TIPUMEHEHUS Pa3IUYHbIX arpOTeXHO-
JIOTUI JUIsl HAKOTUIEHHMsI 3amacoB no4yBeHHoro C.
B 3T0i1 cBsI3M MHULIMATUBA “4 TIpoMuILie”, K MOJI0-
XKEHUSIM KOTOPOil HEKOTOPBIE MCCIIENOBATEIM OTHO-
CITCS C OIpeNeNIeHHOM mojieii ckerncuca [9], Moxker
OBbITh PEKOMEHIATEbHBIM OPUEHTUPOM JJISI OLIEHKU
YIJIEPOA-CEKBECTPUPYIONIETO MOTEHIIMAIA TEXHOIO0-
ruii pecypcocoeperaioniero 3emuenciaus. Cliemyet
OTMETUTh TAKKe, YTO IMOIXOIbI K pacuyeTaM CKOPOCTHU

HakorieHust C,,. Ha eIMHULY TUIOLIAAU Ul pean-
3allMy IIpOTpaMMBbI “4 TIpoMuIUIe” pa3andaroTcs [2,
10, 11]. Hanpumep, ecnu 3anacel C,,. B cioe 0—30 cm
MaxOTHBIX TIOYB PoccuM COCTaBIsIIOT B CpemHeM
82 1 C/ra [11], To CKOPOCTb €ro HaKOIUICHUS C y4ETOM
BBITIOJIHEHUST TIpOrpaMMBbI “4 mpoMuILie” DOKHA J0-
cturath 0.33 T C/ra B roa. JIpyrue uccienoBatean yau-
ThIBAIOT 1oTepu C,,, MOYBaMMU MAILEH 3a BCIO UCTOPUIO
3eMJIETIOb30BaHMs B Hallei ctpane (2.6 1 3.6 I't C mst
cioeB 0—30 u 0—100 cM COOTBETCTBEHHO), OTCIOAA
CKOPOCTb €Tr0 HakoIruleHusi oueHuBaioT B 0.03—
0.16 T C/ra B roa ISt JOCTUKEHUS Liejeil “4 mpo-
muane” [2, 10]. B pamkax coTpynHU4YeCcTBa C TIpel-
CTaBUTENISIMU arpoxo3siictea “OpnoBka—ANIL”
(Camapckass 00J1.), OpaKTUKYIOIIMMU COBpPEMEH-
HBIE pecypcocOeperainye TexHojgorum ¢ 2012 1.,
OLIEHWJIM CKOPOCTb HAKOTLJIEHUS TIOUBEHHbIX 3alia-
coB C,, M UX NIPOCTPAHCTBEHHYIO BapUalUIO TIPU
HYJeBOI 00paboTKe pa3HOU MPOAOIKUTEIbHOCTH
npuMeHeHus. Ilonaraem, 4to mWisi yciaoBUi Jieco-
crenHoit 30Hb CpenHero IToBoOJKbS MpUMEHEHUE
TEXHOJIOTUM “IIPSIMOIO IOCEBa” 3HAYMTEIILHO YBe-
JIMYUT MOYBEHHBIE 3anmackl C, ., CKOPOCTb HAKOILIE-
HUSI KOTOPBIX OyAEeT comocTaBUMa C PeKOMEHIye-
MO MeXAyHapoIHOI mporpaMMoii “4 mpomusuie”.

METOAMNKA NCCIEAJOBAHUA

OOBEKTOM HMCCIeO0BaHMUs OBLIM arpoYepHO3eMBbl
THUIIMYHBIe 1 BeienodeHHbie (Haplic Hortic Cherno-
zems u Luvic Hortic Chernozems) ¢ HyJieBoii 06paboT-
KOIi 1 0e30TBaJIbHOM BCcHallKoi (ITyOorHa 25 cM), pac-
MOJIOKEHHbIe B aBToMopdHoM maHmmapre B IlTox-
BUCTHEBCKOM p-He Camapckoii ooi. (54.181° c.u.,
50.322° B.a., Cpennee IloBomkbe, JiecocTeIMHAsI 30-
Ha). CeIbCKOXO3SIMCTBEHHBIC MOJISI C 5- U 8-JIeTHEM
HYJIeBOIT 00pabOTKOIT MOYBHI pacIiojarajich Ha Tep-
putopun arpoxossiictea OOO “OpnoBka—AMUIL”,
PSIOM C HUMM ObLIO BBIOPAHO I10Jie ¢ 6€30TBAJIbHOI
Bcrnainkoit (tadi. 1, puc. 1). B rom uccnegoBanums,
(2022) Ha mossix BO3aebIBaIU MIIEeHUITY (BCIallka,
HyJIeBasi oopaboTka — 5 JieT) u coto (HyjaeBass oopa-
0oTka — 8 J1eT).
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Bcnamnika 6e3oTBasibHas

Hynesas obpabotka, 5 et

HyneBas oopabotka, 8 et

Puc. 1. UccrnenoBaHHBIe ceIbCKOXO3s1iicTBeHHBIE 10151 (Camapckasi 001., [IoXBUCTHEBCKMIA p-H).

BriOpaHHBIE CEIBCKOXO3SIMICTBEHHBIE ITOJIST Xa-
paKTepU30BaINCh OOIIEH UCTOPUE 3eMIIETIONB30Ba-
Hus ¢ 1929 r. [loacTunaroime Nopoasl IpeacTasie-
HBl NPEUMYILIECTBEHHO OYypbIMM TJIIMHAMH, DPEIKO
BCTPEYAIOTCS ITIMHUCTHIN 1 M3BECTHSIKOBBIN Mepre-
M. PernoH wuccliemoBaHUSI XapaKTepU3yeTCsT yMe-
PEHHO KOHTMHEHTAJILHBIM KJIIMMATOM CO CPEIHETO-
IoBOiT TeMnepaTypoii Bo3ayxa 4.7°C 1 KOJIMYEeCTBOM
ocankoB 459 mM (110 maHHBIM 3a 1991—2020 rT. ¢ 6511~
XKaiieit MmereoctaHumu “Byrypycman”, 53.62° c.u.,
52.43°B.1.).

Ausaiin uccredosanus. PEKOTHOCUMPOBKaA TEPPU-
TOPUM HCCJECNOBAaHUS BBISIBMJIA HEOIHOPOIHOCTh
MOp(POMETPUIYECKUX XapaKTEPUCTUK peiibeda MEeCT-
HOCTU. B CBSI3U ¢ 3TUM IpoaHaJIUM3UPOBAIU IPO-
CTPaHCTBEHHOE pacIipeAceHrne OCHOBHBIX MOpP(do-
METPUUECKUX TToKa3aTeneit (aOCOMIOTHOI BBICOTHI,
KPYTU3HBI ¥ DKCHO3UIIMH CKJIOHOB) IJIsSI BEIOOpaA TO-
YyeK MCCJIeOBaHUS B KaXIOM I1oJie. B mpenenax kax-
JIOTO TOJIS OBIITIO pactipenencHo 1mo 30 Togek onpo6o-
BaHus (puc. 2). PacrionoxeHue Touek Uccieg0BaHUS
OBLIO BEIOPAHO CIIyYaiiHO, YYUTHIBasI BECh CITEKTP Be-
JIMYMH OCHOBHBIX MOP(POMETPUUECKNX IIapaMETPOB,
T.€. CTaTUCTUUYECKOE PABEHCTBO OOIIEil rHCTOrpaM-
MBI ¥ TUCTOTPpaMMBbI BBIOOPKH — CTpaTU(PUIIMPOBaH-
Has ciiydyaitHast Beioopka [12]. B kauecTBe MCXOTHOM
nHpoOpMallUM O pelibedpe M3ydeHHON TEePPUTOPUN
HCIIOJIb30BaIn IM(POBYIO Moaeb peiabeda (ITMP)
Shuttle radar topographic mission (SRTM) ¢ mpo-
CTPaHCTBEHHBIM pa3zpenieHreM 30 M.

B xaxnoit Touke onpobdoBaHus B oKTsi0pe 2022 T.
OBLIM BBITIOJTHEHBI TIOYBEHHBIE IIPUKOITKY T PUHOMN
30 cM 1 mryouHoit 40 cM, 13 KOTOPBIX OBLIM OTOOpa-
HbI 00pa3npl 1mouBkl (ciaon 0—10 u 10—30 cm). lo-
MOJHUTEIBHO METAJUIMYECKUM LMINHAPOM (00be-
MoM 88 cm?) 6BII0 0TOOPAHO IT0 2 06pa3La U3 KaXKI0-
ro ciost (mist BepxHero — u3 0—5 u 5—10 cm, mis
Hkesexamero — u3 10—15 u 25—30 cM) ¢ coxpaHe-
HUEM €CTECTBEHHOTO CJIOXKEHMS MOYBHI IJIsI MOCIIe-
JIYIOIIETO OMNpEeae/ICHUS €€ TIJIOTHOCTH.

ATPOXNMUI
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Quzuko-xumuueckuii anasuz nougvi. OOpa3LbI
IMOYBHI JOCTABJISLIM B JJAOOPATOPUIO U BBICYIIUBAIN
JI0 BO3AYILIHO-CYXOTO COCTOSTHUSI MPU KOMHATHOM
TeMmIieparype. 3aTeM B HUX OINPEAC/ISUIN ColepXKaHue
oobwero ymrepona (C,,) 1 asora (N) meromom
MK-cnexTpocKonmuu IOcjae MX CXUTaHUs B TOKE
kuciopoga (1100°C, ananmmuzarop Vario EL 111, Ele-
mentar, I'epmanus). CoxgepxxaHue yriepona Kap0o-
HaTOB (Cy,ps) B MOYBE ONPENENIM MaHOMETpUYE-
ckuMm metonom [13]. BosmymiHo-cyxyio modBy (Ha-
Becka 2 r) nomMmemiaau Bo ¢iakoH (oobem 480 mu),
pHocwm 20 mn 10% HCI, 3akpbiBaiy TepMeTHIHO
PE3UHOBOII MTPOOKOIL M U3MEPSLUIN AABJIEHUE PTYTHBIM
maHomeTpoM. Pesymbrathl onpenenenusa C,,,; BbIpa-
xam B %. Conepxanne C,,. (%) B II0YBE ONPENENSIIN
no pasHuue BemmanH Cg, 1 C, 6. PaccunTriBanm or-

HoureHue C,,: N. Benmuunny pHy,o onpenensiim B cyc-
neH3uu (moysa : Boma = 1 : 2.5) IOTeHIIMOMETpUYe-
ckuM MetonoM (pH-merp “Oxcnepr-001", Poccus).
I'panymomeTpudeckmii cocTaB MOYBEHHBIX 0O0Opa3lioB
aHaJIM3UPOBAJIN B BOIHBIX CYCIICH3USIX ITOYBBI ITOCIE UX
VJIBTPa3ByKOBOM OOpPaOOTKM METONOM Ja3epHOM -
¢paximm ¢ MOMOIIbIO JIa3epHOoro nudpakroMerpa Mi-

crotracS3500 Bluewave (CIIIA) [14].

Ouenka 3anacoe yeaepoda. 3amacwl C,,. (Kr/ M?)
paccunThiBaiu no dopmyne P X h x C/10, tne P —
00BEMHBII Bec MouBbI (I/cM3), # — MOILHOCTD I10Y-
BeHHOTO ciosi (cM), C — conepKaHUE OpTaHUIECKOTO
yraepona B mouBe (%). 11t olleHK 00beMHOTO Beca
TMOYBBI 06pa3Ibl GPMKCUPOBAHHOTO 0OheMa BBICYIITH -
Banu (105°C, 8 4) ¢ mocieayIoIIM oIpeaeieHueM UX
Macchl. BeTWInHBI MacChl KaXImoi Tmapbl 006pa3oB
(0—5/5—10 u 10—15/25—30 cM) OBUIM YCpPEeOHEHBI C
MEJTbIO OLIEHKH TIJIOTHOCTH TTOYBHI st ciioeB 0—10 u
10—30 cM MOYBHI.

Kapmoepaghuposanue 3anacoé yenepoda. AHanus
NPOCTPAaHCTBEHHOTO pacnpenenenus 3anacos C,,. B
nouBe (0—10 cM) ObLT IIPOBEAEH C MOMOIIBIO TTOIX0-
0B IM(PPOBOIT ITOYBEHHOI KapTorpadnu 1 MallIiiH-
Horo oOydeHms. Ilomxom 3akirioyajcss B CO3MaHUM
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Google Earth- .

Puc. 2. PacnionoxeHue Touek ucciienoBaHusi (Bcero 90) Ha ceTbCKOX03sIMCTBEHHBIX MoJisix Camapckoit 001, (KpaCHBIM OTMe-
YeHbI TOYKM UCCIEAOBAaHUS Ha MOJIE CO BCIIAIIKOI, OMPIO30BBIM U CUHUM — C HYJIEBOII 00pabOTKOM B TeUeHUE 5- U 8-MU JIeT

COOTBETCTBEHHO).

HEJIMHEWHOW CTaTUCTAYECKU 3HAYMMOI MONENN 3a-
BUCHMOCTHU Mexay 3anacoM C,,. 1 HAGOPOM MPEIUK-
TOpOB (HE3aBUCUMBIX MEPEeMEHHBIX), MPOCTPaH-
CTBEHHOE pacIipelie]leHUe KOTOPBIX M3BECTHO LISt
BCeM TeppUTOpUHN MCCIenoBaHus. B KauecTBe Mome-
JIN TIPUMEHEH TOIXOI “pacIImpsieMble perpecCuoH-
Hble nepeBbsi” (PPI) [15]. KpoMe ocHOBHBIX MOpdhO-
METPUUYECKHUX MapaMeTpoB HCIOoJb30oBaiu eile 40
[16], paccunraHHBIX TakXke Ha ocHoBe LIMP B mpo-
rpaMmmHoM KoMmiuiekce SAGA (Bepcus 7.8.2). Jlo-
TMOJTHUTENBHO, B Ka4eCTBE MPEINKTOPOB IMIPUMEHSI-
JIM CIIEKTPaJIbHBI WMHIAEKC [JIsl XapaKTepUCTUKU
(GOTOCMHTETUYECKU aKTUBHOM GMOMAaCChl pacTeHUt
(NDVI). BenuuuHbl MHAEKCA OB MOJYyYeHBI HA OC-
HOBE KOCMMYECKOM CheMKHM CO CITyTHMKa Sentinel-2
(monmb—asBryct, 2022 r.). OLeHKy IpOCTpaHCTBEHHO-
ro pacnpezeneHus 3anacoB C,,. B HMXKeJeXaleM
ciioe mouBsl (10—30 cM) mpoBoaAMIM Ha OCHOBE YpaB-
HEHMS JUHEWHOW perpeccum IJisi BEpPXHEro cJios
0—10 cm.

Cmamucmuyeckuii anaau3 OaHHbiX. 3HAYUMOCTb
pasnuuuii MopdOMeTpUYECKUX CBOMCTB peibeda,
NDVI-nangekca, (U3NYECKUX U  XUMHYECKHUX
CBOICTB MOYBBI MEXIY M3YYEHHBIMU MOJISIMU Olle-
HUBaIN OOHOG(MAKTOPHBLIM TUCIEPCUOHHBIM aHAU-
30M C MOCJIEAYIOIIUM IMOIMapHbIM MHOXKECTBEHHBIM
cpaBHeHUEM KpuTepueM TbhIOKU, MpeaBapUTEIbHO
BBIMOJIHUB CTaTUCTUYECKMI TECT HAa OIHOPOIHOCTh

JNUCTIEPCUIA U HOPMAJIBHOCTh pacipenesieHUsl JaHHbIX.
Pacnpenenenne mnokazatenst (aOCOJIOTHAsI BHICOTA),
KOTOpOE He yIajioch Mpeodpa3oBaTh /151 BbITTOJIHEHMS
YCJIOBUI MapaMeTPUIECKON CTaTUCTUKM, ObUIO IIPO-
aHam3upoBaHo KputepueM Kpackena—Yosumica ¢ mo-
CJIeTyIOIIMM MOMapHbIM MHOXECTBEHHbIM CpaBHEHM-
eM kpurepueM [larnHa. CTaTuCTUYECKYI0 00pabOTKy 1
BU3YAJIU3ALMIO 9KCMIEPUMEHTAIbHBIX TaHHBIX BBIMOJ-
HsUIA B cpene rporpaMmmupoBanus R 4.0.4.

PE3VJIBTATBI 1 UX OBCYXIEHHUE

CpenHue BeIWYMHBI aAOCOJIOTHBIX BBICOT JJIst
KaxX70ro I0JIsl 3HaYMMO pa3aindaiuch (Tad. 2), pas-
JIn4re MexXay HuMu coctaBmiio 8—19 m H.y.Mm. Ilepe-
Taj BBICOT B Mpeesiax MoJis CO BCIIAIIKOM U HYJI€BOM
00paboOTKOI B TeUeHME 5 JIeT ObI OMMHAKOBBIM U CO-
ctaBuia 18 M, a s moJist ¢ 8-JIeTHE# HyJIeBOi oOpa-
0oTKoM OH mocturan 50 M. YKIIOH MECTHOCTH B Cpell-
HEeM He IpeBbIIall 3° 1 3HAYUMO He pa3indajics IJIst
M3Y4EeHHBIX CEJIbCKOXO3SICTBeHHBIX TToseii. [Tokaza-
HO, YTO YPOXKAHOCTh M KOJIMYECTBO (POTOCUHTETU-
YeCKM aKTHUBHOI Omomacchl mineHunbl (NDVI-un-
JIEKC) IIJISI TIOJIsI C HyJIeBOii 00pa0OTKOIi MOYBHI OBLIN
Goubiie Ha 31 n 23% 10 CpaBHEHUIO C TAKOBLIMU LTSI
nojisi co Bcmamkou (tadin. 1, 2). CraumoHapHBI
OMBIT B 30HE “pucKoBaHHOTO 3emiueneius” (KpbiM-
CKUIA TIOJyOCTPOB, YEPHO3EM IOXHBIA MULEISPHO-
KapOOHATHBIN) BBISIBUJI, UTO TEXHOJOTUS HYJIEBOM
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Tabomuna 2. Mopdomerpuueckas XapakTeprucTuka penbeda u BereTalimoHHbIi uHaekce (NDVI, uonb—asryct 2022 1.) miist

CeJIbCKOXO3SIMCTBEHHBIX IT0JIel ¢ pa3IMyHOM 00paboTKOI MOYBHI (CpeaHee = cTaHIapTHOE OTKJIOHEHUE)

O6paboTka Bricora, M H.y.M.* PaszHuiia BeICOT, M VxioH, ° NDVI
Bcnaiika 186 +4Db 18 21*+12a 0.51 £0.22b
Hyneas (5 jeT) 194+t 5a 18 25+ 13a 0.66 £0.05a
Hyneas (8 net) 175t 12 ¢ 50 27xt11a 0.45+0.06¢c

ITpumeyanue. BentnunHbI ¢ pa3HbIMU OYKBaMM Pa3jIMyaloTCs 3HAYMMO UISI KaKI0ro rmokasaTesst otaeibHo (p < 0.05, mapamerpude-
CKUI1 KpuTepuit ThloKU 1 *HemmapaMeTpuuecKuii Kputepuii JlaHHa).

Tao6muna 3. OU3MKO-XMMUUECKUE CBOICTBA ITOUBBI CEJbCKOXO3SIMCTBEHHBIX ITIOJIEM MPU pa3IMuyHOil 06paboTKe

(cpenHee * cTaHITapTHOE OTKJIOHEHUE)

O6paboTka InotHOCTB, | W1 (yacTULbl Copr Craps i
(KOMYeCTBO JIeT) r/em? <0.002 Mm), % PHy,0 % Copr : N

Bepxnuii cioit (0—10 cMm)

Bcrmarika 1.00£0.09b | 26.2+4.5a | 718+ 0.60a | 4.17+0.67a | 0.47+093a | 120£0.7a

Hynesas (5) 1.06 £0.09a | 23.6+1.2b | 6.89+0.63a | 449+0.87a|0.32+0.67a| 123£0.5a

Hynesas (8) 1.06 £0.09a | 23.3+4.3b | 6.78+0.71a | 4.38+0.69a | 0.33+0.6la | 12.1 £0.8a
Hwxnwuii coit (10—30 cm)

Bcmamka .10+ 0.07a | 28.7+8.7a | 7.06 £ 0.64a | 4.05+0.69a | 0.47+0.94a | 122+0.8a

Hynesas (5) 1.L12+0.09a | 244+3.7b | 6.75+£0.65a | 4.00+0.84a | 0.36 £0.80a | 126+ 0.6a

HyneBas (8) 1.09 £0.07a | 26.2+49ab | 6.86 2 0.71a | 4.05+0.70a | 0.36 £0.63a | 12.2+0.8a

00pabOTKM MOYBHI MO3BOJIWIA YBEJIUYUTH YypoxKaii-
HocTh B cpeaHeM Ha 0.08 T/ra (3 roga uccliiemoBaHuit)
10 CpaBHEHMUIO C TPAAULIMOHHOK 06pabOTKOIT MOYBbI
[17]. B HamreMm vcciemoBaHUM YBEIUYECHUE YpOXKaki-
HOCTHU MPU HYJIEBOI 00pabOTKE MOTJIO OBITh CBSI3AHO
C BHECEHHMEM a30THOTO ynoopeHus (TadJ. 1).

AHaJIn3 rpaHyJIOMETPUYECKOIO COCTaBa BBISIBUII,
YTO TOJISI C pa3HbIMU 00pabOTKaMU TTOYBBI OTJIMYA-
JIMCh 3HAYMMO TOJIbKO COAEpKaHUEeM WJIMCTOM hpak-
LIMM B BEPXHEM CJIOe: BCIIalllKa CIIOCOOCTBOBaja €€
yBeanueHuo Ha 2.6—2.9% (taba. 3). ExerogHast Me-
XaHu4YecKast o0paboTKa IMOYBEI IPUBOJUT K IIEpeMe-
IIMBAHUIO TTAXOTHOTO UM TOAMNAaXOTHOIO TOPU30HTOB,
JUIST KOTOPOro XapakTepHO OoJjblliee coaepKaHue
uia.

B 11etom, BepxHmMii cimoit 0—10 cM MOYBEI M3YYEH-
HBIX CEIbCKOXO3SIMCTBEHHBIX IIOJIEll MO MEXIyHa-
POIHOI KilacCU(MUKALIMU IPaHYJIOMETPUIECKOTO CO-
craBa (USDA) oTHOCWJICSI B OCHOBHOM K IThLIIEBATOM
U TsoKenoi mmmHe (puc. 3a). HiokHuit cnoii moYBbI
(10—30 cM) TakKe XxapaKTepU30BaJICS TSKEIBIM I'pa-
HYJIOMETPUUECKUM COCTaBOM, OOJIBIIMHCTBO TOYEK
HUCCIIeIOBaHUS ObLIM pacIpeie/ieHbl B TIpeaeiaxX Of-
HOTO Iuana3oHa Gppakiuii nia, Iecka v MbUIH (pUcC.
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36). IIJIOTHOCTH BEPXHETO CJIOSI TTOYBBI IPU HYJIEBOIA
obpaboTke (5 1 8 jeT) 3HaUMMO yBeJIWYMBaJlach Ha
0.06 r/cM? 110 CpaBHEHMIO CO BCIIALIKOIM, a I HUKHE-
ro 10—30 cM ci1os1 3HAaYMMBIX pa3Idnduii He 0OHapyKe-
Ho. ClieayeT OTMETUTb, YTO B HAy4YHOM JUTepaType
TMpeICTaBIICHBI BEChMa HEOIHO3HAUHBIE TAaHHBIE O BJI-
STHUW TEXHOJIOTHUM TIPSIMOTO TTOCeBa Ha TJIOTHOCTB ITOY-
Bbl. HanpuMep, B 0630pe [18] moka3zaHo yBenudeHUe
TJIOTHOCTY TTOYBBI TOJIBKO B 39% citydaeB MpUMEHEHMST
JIAaHHOI arpOTEXHOJIOTUH, B TO BpeMsI KaK B OCTaJIbHBIX
CIydasix OHa 3HAUMMO He MeHSIIach WM JIaxke CHUXKa-
nach (42% v 19% cootBeTcTBeHHO). [1pn 3TOM aBTOPHI
OTMeYaJIl OCHOBHbIE U3MEHEHUS TUIOTHOCTU TOJbKO
st BepxHero cinos 0—10 cMm nouBsl. QUeBUIHO, UTO
VIDIOTHEHUE TTOYBHI TP TIPSIMOM MOCEBE ITPOUCXO-
IWJIO B pe3yiabTaTe OTCYTCTBUS BCHAIIKK, OTHAKO
YBEJIMYCHUIO TNIOTHOCTU MOXET CITOCOOCTBOBATh 00-
JIee TIPOTOKUTEIBHBIN Mepruon MPUMEHEHUST 3TOM
TexHojioruu [19, 20] nmpu HeGIaronpusSTHBIX MOTOMI-
HBIX YCJIOBUSIX (HalpuMep, OOMIBHBIX OCaIKaXx) B IIe-
puon o0padboOTKM, BHECEHNH YIOOPEHUIA, TOCEBE WU
cbope ypoxast. BMecTe ¢ TeM BaxkHO, YTOOBI YILIOT-
HEeHMe TTOYBBI P HYJIEBOM 00pabOoTKe He OTpaHIIN-
BaJIo TIpopacTaHue CeMsH, pa3BUTHE KOPHEW M POCT
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[ Benauika
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Puc. 3. Tpeyronbuuk ®eppe, xapaKTepu3yIoLKii rpaHyJIOMETPUUECKUI COCTaB BEPXHETO (a) U HUXKHETO (0) CJI0eB MOYBbI MPU
ee pa3nnuHoit oopaboTtke. HazBaHue 1o poccuiickoit HomeHkinarype: Cl, mmmHa; SiCl, rmuna; SiClLo, nmbuieBarast mmHa; Silo,
TSDKEJIbIi CYITIMHOK-IVIMHA; Si, nblUieBaTast miMHa; Lo, cymuHoK; Sal.o, erkuii cyruHok; LoSa, cyrnech cpenHsisi — Jerkui
cyrmuHOK; Sa, mecok; SaClLo, Jerkuii—TsKeablii cyrimuHoK, SaCl, Tsokenblii cyrmuHoK—TInHa, ClLo, rrHa.

pacTeHmii. B HameM mccieqoBaHUM MPSIMOiT TTOCEB
He TPUBOIWII K YBEIMYSHUIO IIPeneTbHOM BETMUYMHBI
IUIOTHOCTU Il DIUMHUCTBIX TouB  (1.40 1/cM®)
comtacHo pekomeHaasamM USDA—NRCS [21], Bce
MoKasaTeJu  COOTBETCTBOBAIM  ONTUMAJIbHOMY
JIMana3oHy MJIOTHOCTU [JisI YepPHO3E€MOB TSIKEJIOTO
rpaHyJIOMETPUYECKOTO cocTaBa, paBHOMY 1.05—
1.30 r/cm? [22].

M3yyeHHbIE MOYBBI XapaKTepU30BaJUCh Heili-
TPpaJIbHOI peakiuueii cpenbl, BennunHa pHy, o sHa4um-
MO HE U3MEHSUIaCh MPU Pa3IMYHbIX 00paboTKax Moy~
Bbl. Bkitan C,,,s B conepxanue Cgg,, MOYBBI ObUT HE-
3HaunTeNbHBIM (7—10%) u He pasnuyancs MeXIy
U3YYEHHBIMU  CEJIbCKOXO3SIMCTBEHHBIMU  MOJISIMU.
OTMmeyeHa TeHAEHLMS K YBEJIUUYEHUIO COJAEPXKaHUS
Copr ¥ oTHOWIEHUS Cppr 0 N B BEPXHEM CJIOE MTOYBbI
OT BCITAIIKM K HYJIEeBOM 00pabOTKe B CpeaHEM Ha
0.2—0.3% u 0.1—0.3 en. cOOTBETCTBEHHO, IIPU 3TOM
JUJTSI HUDKHETO CJI0S1 TAKOW 3aKOHOMEPHOCTHU He OOHa-
DYXEHO.

HyneBas o0paboTka mo4YBHI B Te4eHUE 5 1 8 JeT
MPUBOAMJIA K 3HAYUMOMY YBEIUUYEHUIO 3anacoB C,,.
B BepxHeM cioe Ha 0.57 u 0.45 xr/m? (puc. 4a). Ha-
NpUMEP, CKOPOCTh HaKoIUIeHUs 3anacoB C,,. B 9TOM
cioe coctaBuia B cpenHeM 1.14 u 0.56 T C/ra B ron
npu HyJIeBoOM o0paboTke (5 u 8 neT), mpu 3TOM I

HIDKHETO CJI0ST TIOUBHI TaKoro 3¢ dekra He oOHapy-
keHo (puc. 40). Cymmapnbiii 3anac C,,, B cioe 0—30 cm

MOYBBI cOCTaBUI B cpenneM 13.0, 13.6 u 13.3 xr/m? mis
MoJieii co BCIAIIKOI, 5- U 8-JIeTHe# HyJIeBoit 00paboT-
Koit cooTBeTcTBeHHO. ClienoBaTebHO, B pe3yjbTaTe
MPUMEHEHUSI HYJIEBOM 00pabOTKM CKOPOCTh HAKOILIe-
Hus 3anacoB C,, BarpouepHoszemax CpenHero IToBos-
Xbs1 MOXeT nocturath 1.22 u 0.43 T C/ra B rof, 4To B
1.3—41 pa3 6oabllle peKOMEHAYEeMO mporpaMMoii “4
MIPOMUJLIIE” TSI CEIbCKOXO3SIMCTBEHHBIX 3€MeJIb Ha-
et ctpansl (ot 0.03 o 0.33 T C/raBron) [2, 10, 11].
K Tomy ke, paccuuTaHHass CKOPOCTb HaKOIIJICHUS
Copr B TTOUYBE IIPU HYJIEBOW 00pabOTKe B M3Y4EHHOM
peruoHe Oblla COIlOCTaBUMa WJIM Jaxke OOJbIle B
1.4—7.6 pa3za 110 CpaBHEHUIO C TAKOM XK€ IPaKTUKOI
3eMJjenojib3oBanuss Bo MOpanuuu, Bennkobputa-
nun, Kurae u CILA (ta6:. 4) [3—6].

C mpakTHU4ecKoi TOYKHM 3peHUS olleHKa 3P deKk-
TUBHOCTU BHEIPSEMOIl arpoTeXHOJOTMU OYyAET I10-
JIE3HA arpapusIM C LIEJIbIO YIaCTUsI, Harpumep, B Oup-
KEBBIX CIENIKaxX C YIJIepOOHBIMM emmHuIaMu [23].
B nacrosiiee Bpemst B Poccuit akTMBHO pa3BUBaET-
Csl PBIHOK YTJIEPOAHBIX €AWHUIL, IIPUHSTO IIOCTa-
HossieHue [IpaButensctBa P® ot 30 anpeng 2022 r.
Ne 790 (pen. ot 30.11.2022) “O6 yrBepxkaennu [1pa-
BUJI CO3IaHUS U BEASHUS peecTpa yIIePOIHbBIX -
HUII, a TaKKe MPOBEISCHUS OIlepalliii ¢ YIJIepOTHbI-
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Puc. 4. PacnipenencHue 3anacos oprannyeckoro yriepozna (Cgpr) B BEDXHEM (a) U HUXHEM ciioe (6) MOYBBI CebCKOX03s1H -
CTBEHHBIX TOJIE# CO BCTIAIIIKOM, HyJIeBOU 0O0paboTkoii (5 u 8 ner, n = 30 ny1s1 KaxKmoro mouist U cijiost). Busyanuzanms nanHbIx
BBITIOJTHEHA B BHJIe GOKCIUIOTOB C BhIpe3aMu (notches), KOTOpbIe MPEACTABISAIOT 95%-HbIil OBEpUTENTbHBI HHTEPBAJ IJIST ME-
nuaHbl (MenuaHa *+ 1.58 X MeXKBapTWIbHBIA pa3max / n>). PasHble OyKBBI yKa3bIBalOT Ha 3HauMMble paszanuus (p < 0.05,

Kputepuii TbloK1).

MU €IWHUIIAMM B peEecTpe YIJIepOIHBIX EIWHUIL’
(http://government.ru/docs/all/140827/) [24]. Co-
racHo naHnHBIM AO “HanmonanpHas ToBapHast Onp-
xa”, B ceHTss0pe 2022 1. B Poccum BnepBbie Oblna
oCylIleCTBICHa OUpXKeBast CleliKa, IJ1s1 KOTOPOii CTO-
MMOCTb OIHOU yrjiepoaHoii enuHulbl (T CO,-3KBU-
BasieHTa) coctaBuia 1000 py6. [23]. YuuTsiBas 3Ha-
YUTEIbHbIC U3MEHEHMSI 3aI1aCOB yIJIepoa B BEpXHEM
cioe 0—10 cM M3ydYeHHBIX ITOYB, MOXHO MIPEINOJI0-
KUTh, YTO BHEAPEHUE TEXHOJIOTUU MPSIMOTo ImoceBa
MO3BOJIUT JOMOJTHUTEIBHO YBEIWYMUTH €XKETOMHBIN
nmoxon ¢ 1-ro ra Ha ~2000—4000 py6. mpu mpomaxe
YIJIEpOOHBIX IMHUIL Ha OMpKe.

Ha ocHoBe monydyeHHBIX HaHHBIX ObLIa cO3maHa
moaenb PP (“paciivpsieMble perpecCCMOHHBIE Iepe-
Bbs1”), KOTOpast o0bsicHs1a ~80% nucriepcum 3ama-

coB C,,. B BepxHeMm cioe 0—10 cm (p <0.01) (puc. 5).
HenmocraTku co3naHHOit MOV CBSI3aHbI C 3aBbIIIIe-
HueM Hu3KuX (3—4 xr C,,;/M?) 1 3aHIXEHNEM BBICO-
kux (5—6 kr C,,/mM?) nokasateneit 3amaco C,, B

opr
MOYBE, OMHAKO OHAa XOPOIIO BOCIPOM3BOIUT MX
CcpemHue TToKa3aresn. JJaHHbIe 0 IPOCTPaHCTBEHHOM
pacnpeneaeHU U3y4eHHBIX MPEIUKTOPOB (MHOIO-
CJIOfHOE€ pacTpoBOe M300paxkeHHe) IT03BOJIUIN
MpeIcKa3aTh BEJIMYMHbI comepxanus C,,. U Beei
TeppUTOPUM UccaeaoBaHus (puc. 6). O01re 3anachl
B BepxHeM cyioe 0—10 cM mouBbl coctaBuyiu 1770,
4080 n 7130 T C,,;, a utsa cnos 10—30 cm — 3750, 7700
u 13600 T C,,. 114 mosieii co BCMAIIKOM, 5- u 8-71eT-
Hell HyJieBoit 00paboTKoif Ha rutomnanu 42, 88 u 161
ra cooTBeTcTBeHHO. [ToKa3zaHo, 4TO HapsIAy C TUIIOM

Ta6muua 4. OrieHKa cpeHed CKOPOCTH HAKOIUIEHHsI 3aMacoB opraHndeckoro yriepona (AC,,) B arporno4sax rnpu npu-

MEHEHUHU TEXHOJIOTUM HYJIEBOM 0OPabOTKHU B pa3IMUHBIX CTpaHaX MUpa

Crpana CJ10ii MOYBHI, CM l'lepuoLU[ AC,,;, T/Ta B TON M cToyHuK
HaOJI0AEHU, JIET
DpaHiusa 0—-30 20 0.16 [3]
CIIA 0-7.5, 0—15, 020, 5—100 0.40 [4]
0-25, 0-30
Kwuraii 0—20 3—13 0.25 [5]
AHTIMS, YaJbe 0-30 2-23 0.31 [6]
ATPOXUMUA Ne 12 2023



54

MogenbHble BeMuuHbl 3a11acoB Copy, Kr/Mm?
T R2=0.80, P<0.01

51

|

3 4 5 6
NsmepenHbie BennuuHbl 3anacos Cyy,, KT/M?

Puc. 5. 3aBUCUMOCTDb MEXAY CMOIEIMPOBAHHBIMU U U3-
MepEHHBIMY MoKasaTe MK 3anacos Cop, B citoe 0—10 cm
TIOYBbI U3YUYEHHBIX CEJIbCKOXO3SIMCTBEHHbBIX MOJEH.

00paboOTKM TTOYBHI 3HAYMMOE BIIMSTHAE Ha 3arrachbl
C,pr OKasblBajla M KPyTM3HA CKJIOHOB (BKnan 9%).
HanpumMmep, s y9acTKOB ¢ YKIIOHOM 3—6° GBLIO Xa-
PAaKTEPHO YMEHBILEHUE MOYBEHHBIX 3a11aCOB Cp.

(a) (0—10 cm)

0 250500 m

| S E—

3anacei Cy,

3.7 54

0 250500 m

{ I E—

NBAIIEHKO u ap.

SAKJIIOYEHHUE

Takum o6pazoM, IToKa3zaHO, YTO MPUMEHEHUE HY-
JIeBOi1 00pabOTKU B TeUeHUe 5 1 8 JeT MPUBOAUIIO K
YBEJIMYEHNIO TIOYBEHHBIX 3amacoB C,, Ha 0.57 wu

0.45 xr/M? 1 ymwioTHeHuIo nousbl Ha 0.06 r/cM® g
BepxHero ciost 0—10 cM IIOYBBI IO CPaBHEHMIO CO
BCHAIIKOM, MPUA 3TOM 3HAYMMBIX W3MEHEHUMN 3TUX
TMOYBEHHbIX MoKa3aTeseil B HukHeM cioe 10—30 cM He
oOHapyxeHo. [lomydeHHBIe JaHHBIC yKa3aJIM HA OIpe-
neneHHyo 3¢h¢GeKTUBHOCTh MPUMEHEHUST TEXHOJO-
Ty HyJIeBOM 00pabOTKU IIOYBHI IJISI CEKBECTPallU
yriiepona B ycyioBusix CpenHero [ToBomXbsi, UTO MO-
JKeT CoCcOOCTBOBATh KOMITEHCAILIMU aHTPOTIOTEHHBIX
BbIOpOcOB CO, (rporpamma “4 nmpomuiie”). Takas
OlIeHKa, C OJHOI CTOPOHBI, HEOOXOAMMA JIJIsl TIOHU-
MaHUSl AVMHAMUKW TMOYBEHHOTO TUIOJOPOIMS U TIO-
cienymolleit ananTalyu IaHHOM MPaKTUKY K orpee-
JIEHHbIM MOYBEHHO-KJIMMATUYECKMX YCIOBUSIM, a C
JIpyTOii — OyAET MoJie3Ha arpapusiM C LIeJIbI0 y4acTusl
B OUPXKEBBIX ClEJKaX C YIJIEPOAHBIMU €NUHUIIAMU.

B pamMKkax peanusanuum 3K0JIOTO-KIMMaTUYECKUX
mporpaMM HEOOXOIUMO PaCIIUPSITh CBEICHUS O T10-
TEeHIMaJIie arpoliouB B CEKBECTpalluu yrjiepoaa Mnpu
NPpUMEHEHUM pecypcocOeperapimx TeXHOJIOTUI,
YYUTBIBASI TIPOCTPAHCTBEHHOE pacIipeieieHUs TToY-
BeHHbIX 3an1acoB C,,. 1 omuccun CO,, NIUTENbHbIH
MOHUTOPUHT UX TUHAMUKU, aHAIU3 Ka4YECTBEHHOTO
CcOCTaBa OPraHMYECKOro BEIIECTBA U YIJIEepPOJICEKBE-
CTpUpYIOIIEeTo MoTeHuazia [9].

(6) (10-30 cm)

Kr/M>

s

7 10

Puc. 6. PacripenesieHne peackasaHHBIX Mozesbo 3anacos Cop, B BepxHeM 0—10 oM (a) 1 HroxHeM 10—30 cM (6) closiX TOYBEL.
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The introduction of resource-saving technologies into the practice of agriculture is one of the approaches to
preserving soil fertility and increasing the reserves of organic carbon (C,,). One of such technologies is zero
tillage, which has been actively used all over the world since the middle of the twentieth century. However,
there is still insufficient information about the effectiveness of this technology for the accumulation and pres-
ervation of C,, in the agro-soils of our country. The paper estimates the rate of accumulation of C,, by ag-
rochernozems with zero tillage in the conditions of the Middle Volga region. On the territory of agricultural
farms (Pokhvistnevsky district of the Samara region), 2 agricultural fields with 5- and 8-year zero tillage
(88 and 161 ha, respectively) and a field with non-fallow plowing (42 ha) were selected. 30 study points were
selected in each field, from which soil samples of the upper (0—10 cm) and lower (10—30 cm) layers of humus-
accumulative and partially illuvial horizons were selected. The paper presents the main physic-chemical pa-
rameters of the soil and calculated the reserves of C,,,. A significant increase in sorghum reserves in the upper
soil layer was shown at 5- and 8-year zero tillage (on average by 0.57 and 0.45 kg/m?) compared with those
during plowing, but no significant differences were found for the lower layer. The total sorghum reserves for
the 0—30 cm soil layer at zero tillage increased by 0.61 and 0.34 kg/m? relative to those during plowing. Con-
sequently, as a result of the application of zero processing, the rate of accumulation of C,,, reserves in the ag-
rochernozems of the Middle Volga region can reach 1.22 and 0.43 t/ha per year, which is 1.3—41 times more
than the recommended program “4 ppm?” for agricultural lands of our country (from 0.03 to 0.33 t/ha per
year).

Keywords: direct seeding, “4 ppm” program, carbon sequestration, spatial distribution of reserves, soil organ-
ic carbon.
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