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B muTenbHOM CTallMOHAPHOM OITBITE Ha OCHOBE 4-T0JIbHOTO IJIOAOCMEHHOIO CEBOOOOPOTA U3YUMIIU BIIK-
SIHHE CITOCOOOB 0OpPabOTKM C Pa3IMYHbIM YPOBHEM MEXaHMYECKOIO BO3IEHCTBUSI Ha IMOYBY: OTBAJILHOM
(Bcnamka Ha nryonHy 20—22 ¢cM), KOMOMHUPOBaHHOI (YepemoBaHye BCIIAIIKY, IJIOCKOPE3HOM 00padboTKI
(Ha ryouny 10—12 cM), 6e3 06paboTKM) 1 MIOCKOPE3HOI 00pabOTKM Ha coAepKaHue OPraHU4YeCKOro Be-
LIECTBA U CTPYKTYPHO-arperaTHhIii COCTAaB JIyTOBO-YEPHO3EMHOM ITOYBBI. YCTAHOBJIEHO, UTO CHUKEHUE
MHTEHCUBHOCTHU U TIIyOMHBI 00pabOTKM MOYBBI TPU KOMOMHUPOBAHHOM U INIOCKOPE3HOM CCTEME YBEJIM -
yuBajo coxepxkanue rymyca Ha 0.30 1 0.48% B ciioe 0—20 cM B cpaBHEHHMU C OTBAJIbHOI 006paboTkoit. Cu-
cremMa 00pabOTKM MOYBHI OKa3aJia CYlIeCTBEHHOE BIMSIHUE Ha MOCI0MHOE pacIpenesieHUe 1a0UJIbHOTO Op-
raHMYECKOTO BEIeCTBA B Buae MopTMacchl. HanGomblire 3amachl MOPTMACCHI B TAXOTHOM CJ10€ ObLUIM OT-
MeUYeHbl B BApMAHTE OTBAJIbHOM CHCTEMbI 00paboTKM MoYBkI — 8.69 T/Ta. Ha pecypcocbeperaroiiyx poHax
BBISIBJIeHa TEHACHIIUST K CHIDKEHMIO 3aI1acoB MopTMacchl B mouBe Ha 0.08—0.69 T/ra. Bkiag arpoHoMuye-
CKM LIEHHBIX CTPYKTYPHBIX OTAEIbHOCTEM pazMepom 0.25—10 MM, mocnoiiHo coctapiisut 43.1—65.4, a BeIXOL
KPYHHBIX KOMKOB U IbUtH — 34.6—56.9% ot Macchl mouBbl. Hannyuiiiee CTpyKTypHOE COCTOSIHUE ITOUYBbI
OTMEUYEHO MPU MIPUMEHEHU U OTBAJIbHOM CUCTEMbI 00PAaOOTKU. YCTAHOBJIEHO HAJIUUKME TECHOM KOPPEISIIIU-
OHHO1 CBSI3M MEXIy 3aracaMKi MOPTMAcChl B ITouBeHHOM citoe 0—20 cM U comepKaHUeM CTPYKTYypHO-ar-

peraTHbIX (ppakumit pazmepom 10—5 mm (= 0.72 £ 0.11) u 5—3 MM (r = 0.68 = 0.10).

Katouegoie cro6a: nyroBo-uyepHo3eMHasl ouBa, ryMmyc, MOpTMacca, OYBEHHbIE arperaThl.
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BBEAEHWE

CTpyKTypa BEpXHMX T'YMYCOBBIX TOPM30HTOB BO
MHOI'OM OIIpeAeiisieT TaKue BaXKHEHIlMe CBOMCTBa
IOYBbI, KaK YCTOMYMBOCTD K IHAICTBUIO HEOIaroIpu-
SITHBIX 3KOJIOTUYECKUX (PaKTOPOB U YPOBEHb €€ I10-
TeHLMAJIbHOTO Iiogopoaus. K ToMmy Xke cogepxaHue
B IIOYBE CTPYKTYPHBIX OTHEJILHOCTEM pa3IUudHOM
¢opMBbI M pa3MepoB BBINOJHSET IPOTEKTOPHYIO
(GYHKIIMIO ITO OTHOILIEHUIO K [IOYBEHHOMY OpTaHrYe-
CKOMY BEILIECTBY, CYIIECTBEHHO CHMKasi CKOPOCTh
ero MuHepanusauuu [1].

MN3meneHune conepkaHus IIOUYBEHHOTO OpraHnuyde-
CKOTO BEIIIECTBa COIIPOBOXKIAETCS IIPeoOpa3oBaHEM
dur3udeckoro coctosTHus 1mous [2]. Ilpn cHIKeHNN
€ro KOJIMYECTBa YXYHAIIAeTCs CTPYKTYpHO-arperar-
HBI COCTaB, YBEIUYMBACTCS INILIOMCTOCTb, YMEHb-
IIaeTcs colepKaHe arpOHOMMYECKM IIEHHBIX arpe-
ratoB ¢ pasmepom oT 0.25 o 10 mMm. [e3arperamnms, B
CBOIO OYepelb, IIPUBOIUT K IIOTEPSIM YIJIEpOaa Opra-

HUUYECKHUX COEMHEHUI TOUYBbl. DTO CBSI3aHO C pa3-
JIMYHON 3alllMIIEeHHOCThIO MOTEeHILIMAJIbHO MUHEepa-
JINBYEMbIX KOMIIOHEHTOB OPraHUYECKOro BeIleCTBa,
CoIepKaIlMXCsI B CTPYKTYpHO-arperaTHbIX OTIE/b-
HOCTsIX pa3Horo pasmepa [3, 4]. HaumeHblueit
YCTOMYMBOCTBIO K arpOreHHbIM BO31eHCTBUSM 00J1a-
JaloT Makpoarperatbl (pa3mepom >0.25 Mm).

OtnenpHass pojib B OCTPYKTYPUBAHWUU TIOYBBI U
TTOUIep>KaHNe €€ ONTUMAITBHOTO CIIOXKESHMST TIPUHAI-
JIEXUT JaOMIbHOMY (JIeTKOpa3jgaraeMoMy) OpTaHM-
yeckomy BeuecTBy (JIOB) [2, 5—7], o6pa3yoliemycs
TIPY Pa3IOXEHUN U TYMUGUKAIIMN PACTUTEITBHBIX 1
JKUBOTHBIX OCTaTKOB, OTMepIleit MUKpPOOHOM OMo-
Macchl, obJagarolieMy CBOMCTBaAMHU KiIesIieit cyo-
CTaHLIMU. MeXIy TeM CBOMCTBO CKIIEMBAHMS TIOY-
BEHHBIX KOMKOB, TTO [8], IpOSIBIISIETCSI JTUIB B TOM
ciayJyae, Korma coaepXaHHe TyYMYCOBBIX KHCIIOT-
cTpyKTypoobpa3oBateneii mocturaet 0.5—1.0% mac-
CHI TTOYBHI.
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Marepuainsl [9, 10] cBUIETEIbCTBYIOT O 3aMETHOM
CHIDKEHUHM OOIIMX 3aI1acOB T'YMYyca B ITOYBaX B pE3YJib-
TaTe WX paclalliku ¥ MHTEHCUBHOTO CETbCKOXO3SIi-
CTBEHHOI'O HCIIOJIb30BaHUS 0O€3 CHCTEeMaTHUYECKOIO
MIPYMEHEHUST ONITUMAJIbHBIX 103 MUHEPAJIbHBIX U OpP-
raHnyeckux ynoopeHuii. Ilo muenuto [11], cHuke-
HUE TUIOMOPOANS CTApOIIaXOTHBIX YePHO3EMOB 00b-
SICHSIETCSI TEM, UTO B IIpOLeCCe JIMTEILHOM paciall-
KA OHHM YTpauyMBalOT TIJIaBHOE CBOMCTBO TyMmyca
LIEJIMHHBIX Y€PHO3EMOB — C€30HHBII PUTM pa3pyliie-
HHSI 9aCTH TyMyCa M €r0 HOBOOOpPa30BaHUSI B TOM XKe
rOay U3 OOMJIbHBIX BbIIEICHUI CTETTHBIX TPaB.

Cnenyer OTMETUThb, YTO OCHOBHas 00paboTKa
(BCIalka) MoYBbI SIBIISIETCS JOCTATOYHO SHEProeM-
KUM TMPUEMOM B TEXHOJIOTUM BO3JEbIBAaHUS KYJb-
TYp, IIPU 3TOM aKTUBU3UPYIOTCS TIPOLIECCHl MUHEPa-
JIU3alM OPraHWYECKOTO BellleCcTBa, HAOIIOmaloT
yXyAueHue arpou3ndyecKux CBOMCTB MOYBHI, YTO B
KOHEYHOM UTOTe MPUBOAUT K YMEHBIIIEHUIO TPOAYK-
TUBHOCTM  arpoueHo3oB [12]. AJbTepHaTHBOI
BCIIALLKU SIBJISIIOTCS pecypcocoeperarolime oopador-
K¥ mouBHI [ 13—15].

B cBs3u ¢ a3TuM 1eab paboThl — M3YYEeHHE M-
TEJIbBHOTO ACUCTBUS CITOCOOOB 0O0pabOTKM MOYBHI Ha
COCTOSIHUE OPTraHMYeCKOIo BEIIECTBA U CTPYKTYPHO-
arperaTHblii COCTaB JIYTOBO-Y€pPHO3EMHOI1 ITOYBHI.

METOINKA NCCIIEJOBAHUA

HccnepoBaHue MpoBOAMIM Ha OIBITHOM IOJIE Jia-
GopaTtopun pecypcocOeperaloix arpoTexXHOJOTHit
Owmckoro AHILI B mmutensHoMm (1986 r. 3akimagkmu)
CTalLlMOHApHOM OIIbITE, Ha OCHOBE IIJIOJOCMEHHOTIO
ceBOOOOpOTa C YepedOBaHUEM KYILTYp: COS—IIIIe-
Hula sipoBasi—paric sipoBoii (¢ 2020 r. — jeH)—s4-
MEHb B 10XKHOI JiecocTernHoit 3oHe OMcKoit 06J1. Ba-
pUMAHTBI CUCTEM 0OPaOOTKU MOYBLI ObUIM 3aJ103KEHbBI
C Hayajia 9KCIepUMEHTAa, a IOYBEHHbIE MTPOOBI OTOU-
panu B TeueHue 3-x et (2018—2020 rr.).

OOBEKT ucclieoBaHUsI — TOYBa JYTOBO-YEPHO-
3eMHasl CpeJHEMOIIHasl CpeIHeTyMycoBasl TsKeJlo-
cyrnuHucTast. OdecneyeHHoCTh (cnoit 0—20 cM 1ou-
BBI) TTOABMXKHBIM (poc(OpOM M OOMEHHBIM KalieM
(mo YupukoBy) — MOBBIIIEHHAs] U OYeHb BbICOKas
(105—128 1 350—420 Mr/KT cooTBeTCTBeHHO). CymMa
0OMEHHBIX KaTUOHOB — 32.1 mMmonb/100 T MOYBHI,
pH 6.5.

CxeMa ombITa BKJIIOYajia CJEIyIOIIME BapUaHThI
00pabOTKHU ITOYBHI:

1 — xoHTpOJb — oTBajbHas cuctema (OC) odpa-
GOTKM ITOYBHI (eXXeTomHast OCSHHSISI BCHAIKa Ha TITy-
ouny 20—22 cM nof, Bce KyJIbTYphbl CEBOOOOPOTA Ty -
rom ITJIH-4-35);

2 — kombuHupoBaHHas cucteMa (KC) o0paboTKu
MOoYBHI (0e3 oceHHelt 00padOTKM Mo, parc, IMIOCKO-

pe3Has Ha niyouHy 10—12 cM nmon SpoByIO MILIEHUILY
U STYMEHb, BCMalllKa MOoJ COI0);

3 — tuiockope3dHas cucreMa (IIC) o6GpaboOTKu
MOYBHI (€XEeroaHasi OCEHHsISI 00paboTKa Ha TIIyOUHY
10—12 cM oz, Bce KynbTyphl CEBOOOOPOTA Ky/IETHUBA-
TopoM “CrenHsk”).

BapuaHTbl 00pabOTKM MOYBHI 3aJI0KEHBI Ha (DOHE
0e3 TIpUMEHEHMSI MUHEPaIbHBIX YIOOpEeHUN U
CPEJICTB 3alllUThl paCTeHUI. 3aKpbITUE BJaru BECHOM
¢oHoBoe — 3y6oBbiMU 60opoHamu 3bCC-1.0 B 2 crie-
J1a, 3a UCKJIIOYCHUEM BapuaHTa 6e3 00pabOTKM IToY-
Bbl. [ToceB cenbCKOXO35IMCTBEHHBIX KYJBTYP — B OIl-
TUMaJIbHbIE CPOKHU. B ormbiTe BhiceBaau palloOHUPO-
BaHHbIE cOpTa CEJIbCKOXO3SIUCTBEHHBIX KYJbTYD:
SpoBylo MieHuly copta Omckas 36, coto copta Cu-
oupsiuka, stumeHb copta Cama (cesekunu OMCKOTO
AHII), sposoii panc copra FOouneitnsblit (c 2020 1. —
neH copta CeBepHblit cenekuuu @HLL BHUNMK).
ITnowans nensgHku 308 M2 (14 x 22 m). Pasmenienue
BapUaHTOB cucTeMarudeckoe. I[ITOBTOPHOCTh B OTIbI-
T€ YeTbIpexKpaTHas. YUeT ypoxasi MpOBOAUIU KOM-
6aitnom Cammno-130 B onTuManbHBIE CPOKHU. YpO-
XalflHOCTh mpuBedeHa K 14%-HOil BIaXHOCTH U
100%-Hoit yucroTe.

OT1OOp MOYBEHHBIX MPOO MPOBOAWIIU MEpe Moce-
BOM KYJIBTYp ceBooOopoTa 13 cioeB 0—10 u 10—20 cm.
OmpeneneHune oOIIETO yIiIepo1a BBIITOJIHSUINA 0 Me-
tony TiopuHa B Momudwmkanuu HukutmHa [16],
MOPTMACChl — MIyTeM OTMBIBKU BOJIOI1 Ha CUTE C TNa-
MmeTtpoMm sgdeek 0.25 mm [17]. CTpyKTypHBIIA COCTaB
TMOYBBI OMPENEsiIA CYXUM TTPOCEMBAHUEM T10 METO-
ny CaBuHOBA.

Cratuctuyeckass o0padboTKa pe3yJbTaTOB UCCIe-
IOBaHMS BBITIOTHEHA METOMAMU TUCIIEPCUMOHHOTO U
KOppeJISILIMOHHOTO aHalu30B [ 18].

PE3VYJIBTATbBI 1 UX OBCYXIEHHUE

HccnenoBanre, MpoBeIeHHOE B CHCTEME CEBO-
000opoTa Mo M3YYEHUIO TYMYCHOTO peXHMa TOYBHI,
oKasajo, 4To 3a 32 roga CMCTeMaTHYeCKOTO IIpUMe-
HeHust cucteM oopadoTok (OC, KC un IIC) Habmona-
Jm puddepeHIano NaxoTHOTO CJIOST IO CoAepXKa-
HUIO TyMyca KaK TOCJIOITHO, TaK I B BApMAHTAaX OIThI-
Ta (Tabn. 1). B Hamem umccienqoBaHMM B KadeCTBE
BapuaHTa cCpaBHEHUsI (KOHTPOJISI) WCIIOJb30BAIN
¢$OH ¢ OTBAJILHO crcTeMO 00padboTK mouBbl. Co-
IepkaHue TyMyca B ITaXOTHOM CJIO€ TTOYBBI B BApraH-
te OC coctaBuwiio 6.59%, Torga xak B BapuaHtax KC
n I1C comepkaHue ero 0b110 cooTBeTcTBeHHO Ha 0.30
n 0.48% OGomblile B cpaBHeHUN ¢ ()OHOM OTBAJIBHOM
BCMAIKMU.

ITonoxuTenbHBIN TpEeHO B T'yMycooOpa3oOBaHUU
OOBSICHSIETCS TE€M, YTO Ha 3TUX (POHAX CHUKAJIACH
WHTEHCUBHOCTh BO3JIEUCTBUSI Ha MOYBY UM CKOPOCTH
TpaHchOopMalMi OPraHMYECKOro BEIIEeCTBA BBULY CIia-
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Jla aKTUBHOCTU TMOYBEHHOM OWOTHI, UYTO B KOHEYHOM
WUTOTE OIPENEISIO CO3MaHNEe OIaronpUsITHBIX YCIIOBUIA
JUJT1 TyMUGUKALIMA PACTUTEJIbHBIX OCTaTKOB.

CrenyeTr OTMETUTb, UTO IIPY aHAJIU3E COMIePKaHUS
rymyca mnocioiHo (0—10, 10—20 cm) mpociaexxnBaim
aHajiornyHyio 3aBucumMoctb. Ha ¢pone KC comepxka-
HUE TyMyca YBEJIWYMIOCH (OTHOCUTEJbHBIE €1.) B
cioe 0—10 cM Ha 6 u B ciioe 10—20 — Ha 3%, B Bapu-
aHTe [1C — cOOTBETCTBEHHO Ha 9 M 6% B cCpaBHEHUH
C OTBaJIbHOM 00paboTKoii. M3BeCcTHO, UTO B ITOYBE
MPOXOAST 2 OCHOBHBIX IIPOLIECCa: 3TO AeCTPYKLMS (B
TOM YMCJIE U MUHEpaJIN3alys) U CUHTE3 (B TOM YHCIIe
rymucdukaims). CiaenoBarteabHo, B Bapuanre [/C B
cimostx 0—10 m 10—20 cM aKTUBHO TIPOMCXOIMIIO CEeK-
BECTUpPOBaHME yrieponaa, a B BapuaHnte KC 3TOT mpo-
ecc npociexeH Toabko B ciaoe 0—10 cm. ITosTomy
MOXHO MPEANOI0XKUTh, YTO IIPUOPUTET B TYMYyCOHa-
KOIUICHWHU 3a IUIOCKOPE3HOM CHUCTEeMOU 00paboTKU
nmoyBbl. C y4eTOM TOTO, YTO IPOAYKTUBHOCTbH CEBO-
000poTa B 3TUX BapHaHTaxX CyIIeCTBEHHO HE pa3iiv-
yajachb, W oOOoOraiieHue IIOYBBI PaCTUTEIbLHBIMU
ocTaTKaMu ObLIO MPUMEPHO OIMHAKOBBIM, 3HAYUT, B
OoJIbllIeil CTeneH MHTEHCHUBHOCTD IIpOLIecca U €ro
HamnpaBJIECHHOCTh OIIpeaeisiach (PU3UKO-XUMUYES-
CKUMU CBOIMCTBaAMU IMOYBHI, peakiiieii MUKpooruoma
Ha 93KOJIOTMYECKUE YCIOBMS, CKJIaIbIBaBIIMMUCS
IIPU pa3HBIX CUCTEMax 00OpPaOOTKU ITOYBEL.

CopepxaHue JJaOUJIbHOTO OPraHUYECKOTO Bellle-
ctBa (JIOB), cornacHo 10CTaTOYHO OOIBIIIOMY KOJIW-
YeCTBY 3KCIIEpUMEHTAIbHBIX JaHHBIX [ 19—21], sBis-
eTcsl HanboJiee YyBCTBUTEIbHBIM ITOKa3aTe/ieM U3Me-
HEeHMUS TIJIOA0POAMS TIOYBBI, YeM COoepKaHUe ryMmyca,
M ero Iyl 3aBUCUT OT KOMIUIEKCA 3KOJOTMYECKUX
dakTopoB. Xapaktep HakorieHus: JIOB B TTaXOTHBIX
MOYBax ONpEAeseTCs B IIEPBYIO OYEPeIb BUIOM CEBO-
o0opoTa, IIpueMaM 00pabOTKM ITOYB, IPUMEHEHUEM
ynoopeHuit u T.11. [22, 23]. B HauleMm ucciaegoBaHUM
CUCTEeMBI 00pabOTKM ITOYBBI OKa3aayd 3aMETHOE BITUSI-
HUe Ha comepxaHue JIOB. OgHIM 13 OCHOBHBIX KOM-
MOHEHTOB /OB NOoYBHI SIBJISIETCSI MOPTMAacca._AHAIN3
3amacoB MOPTMACCHI B ITOYBE I10Ka3aj, YTO B MaxXOT-
HOM TOpPU30HTE KOJIMYECTBO 3TOM JIETKOpAa3jlaracMoii
YacTU OPraHMYECKOro BellleCcTBa U3MEHSIOCH OT 8.0 B
BapuanTte /1C 1o 8.69 T/ra — B BapuaHTe OC, 4TO OLLIO
BIOJIHE 3aKOHOMEPHBIM (puc. 1).

PaHee mpoBeneHHBIMU MCCAECIOBAaHUSIMU yCTa-
HOBJIEHO, YTO HAaKOIJIEHWE MOPTMACChl B TTIOYBE Ha-
XOJIUTCS B TECHOM KOPPEJSIIIMOHHONW 3aBUCUMOCTHU
OT MPOAYKTUBHOCTU arpolieHo3a [24]. B BapuaHTe
OC 1poayKTHMBHOCTH CEeBOOOOpOTa OblIa MaKCH-
MaJIbHOIi U MUHUMaJIbHOU B BapuaHTe [IC, 3TUM U
OOBSICHSIIOTCSI UBMEHEHUSI 3al1aCOB MOPTMAcCChl B Ba-
puaHTax onbiTa. Coaep>XaHUE MOPTMACCHI B CJIOSIX
IMOYBBI 3aBHCEJIO MPEXKE BCETO OT NTYOUHBI 00paboT-
kU 1iouBbl. B BapuaHTe /1C conep:kaHue MOPTMACChI
B cioe 0—10 cM 6buto Ha 1.26 T/ra (Mau Ha 32%)
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Taomuna 1. ConepxaHue rymyca B JIyTOBO-4€pHO3E€MHOIT
IOYBE B 3aBUCUMOCTH OT CUCTEM O0OPaOOTKU MOYBHI B Ce-
BoobGopore, %

OTKJIOHEHUE COolepKaHUS
Croit oc rymyca (+/%) ot ¢doHa OC
TOYBBI, CM
KC 1c
0—10 6.56 0.37/6 0.57/9
10—20 6.62 0.23/4 0.42/6
0—20 6.59 0.30/5 0.48/7

HCPOS cucTeMa 00pabOTKU TTOYBBI = 0'115 HCPOS IOt TTOUBBL 0'09’
HCPOS YAaCTHBIX CPEAHUX =0.15

IIpumeuanune. OC — orBanbHasA, KC — komOunHupoBaHHast, [1C —
TUIOCKOPE3Hasi cucteMa 00pabOTKU MOYBHI.

OoJIbIlle B CPaBHEHUM C BapMaHTOM OTBAJILHOM CH-
CTeMbl 00padOTKM MOYBHI, a B cjioe 10—20 Habmoma-
JIM OOpaTHYI0 3aBUCHMOCTb, 3amachl MOPTMAcCChI
cHu3WwIMCh Ha 1.91 1/ra (o Ha 40%). [1pu paccMoT-
peHuu pacrnpeneaeHusi MOPTMACCHI B CJIOSIX (€€ J0JsT
OTHOCUTEILHO 3amacoB B cyioe 0—20 cM, %) ycTaHOB-
JIeHO, 4TO B psany BapuantoB OC—KC—IIC B cnoe 0—
10 cM HaGMOIAIM YBEJIMYEHUE 3aI1aCOB MOPTMACCHI
(45—53—65%), a B cnioe 10—20 cM HAaO0GOPOT, CHITKE-
Hue (55—47—35%). Poct conepxanusa JIOB B Bepx-
HEM ropru30HTe 0OYCIOBJIEH HAauOOJbIIINM HaKOTLIC-
HUEM PaCTUTEIbHBIX OCTATKOB Ha TTOBEPXHOCTHU T10-
JII, CHIDKEHWEM ero MUHepaqn3allii BBUIY
YMEHBIIIEeHUsS] THTEHCUBHOCTH BO3IENCTBUST U OTpa-
HUYEHUS JOCTYITHOCTH TTOYBEHHOM OUOTHI.

M3BecTHa Bemyiasi pojib JaOWJIbHON (pakiuu
OpraHMYecKoro BelllecTBa Kak CBOOOIHOI, TaK U 3a-
KpEIUICHHOI BHYTPY IOYBEHHBIX arperaToB, B op-
MUPOBAaHUU U COXPAHEHUU CTPYKTYPHI TOYBHI, OCO-
OEHHO TIOYBEHHBIX MakpoarperatoB [8]. Ilpm
YMEHBIICHUN ITOCTYIUICHUSI CBEXXMX OpPraHMYeCKUX
BEIIIECTB B TOYBY CHUXKAeTCsl COAEpKaHWE HUX Jia-
OMJIBHBIX (POPM, HApyILIAECTCS BOCIIPOU3BOICTBO CTa-
OMJIBHBIX TYMYCOBBIX BeIlleCTB 1 (DOPMUPOBAHME ar-
peraros, UToO BeleT K YXYIAILIEHUIO CTPYKTYPHOTO CO-
CTOSTHMSI TIOYUBHI.

TpaaguIMOHHO CTPYKTYpa MOYBHI BKJIIOUAET B Ce0s1
dopMy 1 pazMep CTPYKTYPHBIX OTIEIHBHOCTEH B BUIE
MakpoarperatoB (rmemoB) >0.25 MM 1 COOTBETCTBEH-
HO MuKpoarperatoB (<0.25 MM), Ha KOTOpbIE pacna-
nmaetcs 1mouBa [25]. Cpenn MakpoarperatoB MHOTIA
BBIACISIIOTCS Takke Me3oarpreTol (0.25—7.00 Mm) u
cobcTBeHHO Makpoarperathl (>7(10) Mm).

Pesynbrarhl, MoJiy4eHHLIE HAMU TIPA CYXOM ITPO-
CE€MBaAaHMM IIOYBBI, IMOKa3aJIM JOCTATOYHO BBICOKYIO
CTETNEHb arperMpoBaHHOCTH MMaXOTHOTO TOPM30HTA.
BbIxon arpOHOMMYECKM LEHHBLIX arperartoB pasMme-
pom 0.25—10 mm cocraBuia 43—65%, 6onee 10 Mm —
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O OtBanbHast = KoMOuMHUpOBaHHas [nockopesHas
Puc. 1. Binanne cuctembl o6paboTKM Ha 3amachkl MopTMaccel B nouBe, T/ra HCPys cycrema 0GpPaBGOTKH TIOUBH — 2.5,

HCPOS CJIO{i TOYBBL 2.0, HCPOS YACTHBIX CPEIHUX 3.5.

32—-54% (tnpibucras pakumsi), OOJST arperatoB
<0.25 MM (mbuteBatast ppakuust) — 2—4% (tabi. 2).

YcTaHOBJIEHO, YTO TIPH OTBAJIBHOI crucTeMe obpa-
OOTKHM TTOYBHI CONIepKaHUE TIbIOMCTON (hpakliMu B
cioe 0—10 cM 6bu10 MeHblIe (31.5%) B cpaBHEeHUH C
HIDKeIexXamumM ciioeM (53.8%), 9To MOTJTIO OBITh CBSI-
3aHO C MEXaHUYECKUM TepeMellInMBaHUEM CIIOEB TP
Bcraike (puc. 2). B Bapuantax KC u IIC naxoTHBIA
TOPU3OHT I10 KOJTUYECTBY MaKpOarperaToB IMMOCIONHO
He pasiauuaics. ComepkaHue CTPYKTYPHBIX arpera-
TOB pasmepom 0.25—10 MM OBIITO HAMOOJIBIITMM B Ba-
puante OC B cinoe 0—10 cM — 65.4% 3a cueT yMeHb-
LIEHUST IBIOUCTON (hpaKlMK U CYlIECTBEHHBIM YBe-
JmyeHueM (no 21%) dppakuuu pazmepom 1.0—0.5 mm.
B BapuanTtax KC u IIC comepxaHue JaHHOI ppak-
unu 6bUT0 paBHO 53.5—56.6%. ConepxkaHue CTPYK-
TypHBIX MUKpoarperatoB (<0.25 mM) B citoe 0—10 cMm
Haxoawmnock B nipeaenax 3.0—3.7% v He 3aBHUCENO OT
cucTeMbl 00pabOTKM MOYBKI. B HIUKenexaniem cioe
(10—20 cm) B BapuaHTe KC OTMEUYE€HO YMEHBIIIEHUE
nanHoi dpakumu 1o 2.0%, a Ipu TIOCKOPE3HOI 00-
paboTke — yBenuueHue 10 4.5%. B nenom, oueHuBas
cioii 0—20 cM TOYBBI, OTMEYESHO OTCYTCTBHE CYIIIE-
CTBEHHBIX Pa3IMYMii B comepkaHuM pakimii >10 Mmm

n 0.25—10 MM B BapuaHTax onbiTa. CHIDKEHIE WH-
TEHCUBHOCTU 00pabOTKHU MOYBBI 00ECTIEUMNIIO YBEIU-
yeHne KojimdecTBa arperatoB <0.25 MM.

Hcxons n3 pacuyera KoadduiimeHra CTpyKTypHO-
CTH TIOYBBI, B KOTOPOM YYUTBHIBAIOT KOJUYECTBO ar-
POHOMUWYECKHU LIEHHBIX arperaToB, YCTAHOBJICHO, YTO
noysa B cjioe 0—10 cM ObUIa B XOPOILIEM U OTIMYHOM
arperatHoM coctosiHuU (1.30—1.89). lanHbIi TOKa-
3aTenb 11 cnost 10—20 cM BapbHpoBa B Ipeaeiax OT
0.75 no 1.22, coOTBETCTBYS XOpOllieii CTelleH! arpe-
raTUpoOBaHUS.

INpu aHanmM3e MOMYYeHHBIX JAHHBIX COMEPKAHUS
KOHCEPBAaTUBHOIO U JJAOMJIBHOIO OPraHNYeCKOro Be-
IIeCTBa, OCOOEHHOCTU CTPYKTYPHO-arperaTHOro co-
CTaBa MMOYBHI ONPESIIsIA IIPUINHHO-CIEICTBEHHYIO
CBSI3b KOJIMYECTBEHHBIX W KauyeCTBEHHBIX M3MEHE-
HUU 3TUX TTOKa3aTesiell TIOHOpOars M CUCTEM 00pa-
6OTKHM MOYBEl. HaMu ycTaHOBIIEHA TeCHAs KOpPpEsi-
LIMOHHAsI CBSI3b MEXIy 3altacaMy MOPTMAacChl B TTOY-
BeHHOM ciioe 0—20 cM 1 coaepXKaHUEeM CTPYKTYPHO-
arperatHbix (ppakumii paamepoM 10—5 mm (= 0.721 =
+0.11) u 5—-3 mMm (r = 0.687 £ 0.10). ITo MHEeHUIO aB-
TOpOB paboTHI [1] KoJIMUeCTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTUKH TOYBEHHOTO OPTraHNYECKOTO Bellle-

Taﬁ.lmua 2. Al"pe]"aTHI)II‘/JI coCTraB J'[yFOBO—‘{epHOCieMHOﬁ ITOYBbI B 3aBUCUMOCTHU OT CUCTEMbI 06]33.60TKI/I ITOYBbI

[y6uHa, ConepxaHue arperaTos, % pasMepoM, MM
Bapuant
cM >10 10-5 5-3 3-2 2—1 1.0-0.5 |0.5-0.25| <0.25

OrtBayibHast 0—10 31.5 9.0 8.7 7.7 12.6 21.0 6.4 3.1
10—20 53.8 7.9 7.2 5.6 9.4 11.6 1.4 3.1

KomOuHupoBaHHast 0—-10 42.8 9.7 9.8 7.5 11.8 13.4 1.3 3.7
10—20 43.6 8.5 8.6 5.8 11.6 15.6 4.3 2.0

ITnockope3Has 0—-10 40.3 8.9 9.1 8.2 11.3 16.1 3.0 3.1
10-20 41.8 8.1 6.7 10.9 9.3 12.5 6.2 4.5
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Puc. 2. ConepxaHue MOYBEHHbBIX arperaToB pa3IMYHbIX PpaKInii B 3aBUCUMOCTH OT CUCTEMbI 00pPabOTKH TTOYBBI.

CTBaA ABJIAIOTCA JOCTATOYHO 3HAYMMbIMU MHIANKATO-
paMHU CTPYKTYPHO-arpe€raTHoro cocraBa I1O4BHhbI.

SAKJIIOYEHHME

Takum o6pa3zoM, B mmutenbHOM (34 roma) cramu-
OHApPHOM OITbITE YCTAHOBJIEHO, YTO COAEPXKaHUE Ty-
Myca B CTapOIIaXOTHOM JIyTOBO-UY€pPHO3EMHOIi MOUBE
MpU UCITOJIB30BAHUU TIOCKOPE3HON M KOMOMHUPO-
BaHHOM cucTeM 00pabOoTOK MOYBHI YBEJIMUMIIOCH Ha
0.30 1 0.48% B cpaBHeHUM cO Bcramkoit. Cucrema
00pabOTKM MOYBHI OKa3bIBaJla CYIIECTBEHHOE BIIMS -
HMe Ha ITocJIoifHOe pacripenenreHne rymyca. Ha ¢pone
KOMOMHUPOBAHHOI CHUCTeMBbl 00pabOTKM coaepKa-
HUE TyMyca YBEJIUYUIOCh (B OTHOCUTENIbHBIX €I.) B
cioe 0—10 cm Ha 6 u B cioe 10—20 — Ha 3%, B Bapu-
aHTe IUIOCKOPE3HOM CUCTEMBI — Ha 9 1 6% COOTBET-
CTBEHHO B CpaBHEHMHU CO BCITalllKoii. MaKcuMaib-
HbIE 3aItackl MOPTMAacChl HAKaIJIMBaJIUCh MPU OT-
BaJIbHOIT o00paboTke mouBbel ciaoe 10—20 cwM.
B BapnanTtax KC u IIC KOJIMYECTBO MOPTMACCHI B
citoe mouBbl 0—10 cMm ObLT0 GoJibile Ha 0.55 T/ra (Ha
14%) i Ha 2.36 T/Ta (Ha 83%) B CpaBHEHUH CO CIIOEM
10—20 cMm. B psany BapmantoB OC—KC—IIC nabmio-
JTaJIv yBeJIMYeHUE 3a11acoB MOPTMACCHI (45—53—65%)
B cioe 0—10 cm, a B cioe 10—20 cm, HAoOOpOT, —
yMeHblleHUue (55—47—35%). ConmepXaHue LIEHHBIX
CTPYKTYPHBIX arperaToB pasmepom 0.25—10 MM ObLIO
HanOOJIBIINM B BapraHTe cO Bcraimkoii B citoe 0—10 cm
(65.4%) 3a cueT yMEeHBIIIEHUS TJIBIOMCTON DpaKIIny 1
yBemmueHwus (1o 21%) dpaxkuuu pasmepom 1.0—0.5 mm.
B BapuanTax KC u [IC comepkaHue JaHHOU (pak-
oy 6610 Ha 11.9 u 8.8% MeHbllle, yeM B BapUaHTe
OC. YcrTaHOBJIeHA TeCHasl KOPpEJSIIMOHHAsI CBSI3b
MeXIy 3aracaMy MOPTMACCHI B TIOUBEHHOM cJioe 0—
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20 cM 1 comepKaHUSI CTPYKTYPHO-arperaTHbIX (hpak-
nuii pazmepom 10—5 MM (#=0.721 £ 0.11) u 5—3 MM
(r=0.687 £ 0.10).
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Influence of Tillage Systems on the Content
of Organic Matter and Its Structural State
N. F. Balabanova+#, N. A. Voronkova“, and L. V. Yushkevich*

“Omsk Agrarian Scientific Center
prosp. Koroleva 26, Omsk 644012, Russia

#E-mail: natascha.balabanowa@mail.ru

In along-term stationary experiment on the basis of a 4-pole fruit-bearing crop rotation, the influence of pro-
cessing methods with different levels of mechanical impact on the soil was studied: dump (plowing to a depth
of 20—22 cm), combined (alternating plowing, plane-cutting processing (to a depth of 10—12 cm), without
processing) and plane-cutting processing on the content of organic matter and the structural and aggregate
composition of meadow-chernozem soil. It was found that a decrease in the intensity and depth of tillage with
a combined and flat-cut system increased the humus content by 0.30 and 0.48% in a layer of 0—20 cm in
comparison with dump treatment. The tillage system had a significant impact on the layer-by-layer dis-
tribution of labile organic matter in the form of mortmass. The largest stocks of mortmass in the arable
layer were noted in the variant of the dump tillage system — 8.69 t/ha. On resource-saving backgrounds,
a tendency to decrease the stocks of mortmass in the soil by 0.08—0.69 t/ha was revealed. The contribu-
tion of agronomically valuable structural units of 0.25—10 mm in size was 43.1—65.4 in layers, and the
yield of large lumps and dust was 34.6—56.9% of the soil mass. The best structural condition of the soil
is marked when using a dump treatment system. The presence of a close correlation between the stocks
of mortmass in the soil layer of 0—20 cm and the content of structural-aggregate fractions with a size of
10—5 mm (r=0.72 £ 0.11) and 5—3 mm (= 0.68 £ 0.10) was established.

Keywords: meadow-chernozem soil, humus, mortmass, soil aggregates.
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