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B 30He HeycroitunBoro yBinaxkHeHust [LITUP B 1985—2021 rr. B napoBoM 3BeHE TUIOJOCMEHHOTO 9-TTOJILHOTO
CeBO00OOpOTa U3YYEHO BJIMSHIE OTBaJIbHOM, 0€30TBAILHOM 1 KOMOMHUPOBAaHHOI 00pabOTOK ITOUBLI Ha He-
ynobpeHHoM u ynoopeHHoM (NSIP59KS9 + HaBo3s 11 T/ra ceBoobopoTHOI riomanu) ¢ponHax. Llens pado-
ThI — U3YYUTH BIUSTHUE CCTEM OCHOBHOI1 00pabOTKU ITOYBHI U YIOOPEeHUM Ha (DU3UKO-XUMUYECKNE CBOI-
CTBa MOYBHI 3a 4 poranuu. [TouBa — YepHO3eM BBIIIETOYEHHBIN TSKEJTOCYTTIMHUCTBIN CPEIHEMOIIIHBIN €
colepXXaHueM rymMyca B TaXOTHOM ciioe 5.3—5.6%, co cpeaHeil 06ecre4eHHOCThIO ITUTAaTeIbHBIMU Bellle-
CTBaMU M ONITUMAJIbHBIMU (PU3MYECKUMU CBOCTBaMU. 3a MepBbie 2 pOTALIMU MPOU3OIILIO CHYXKEHUE 1O~
kazarenst pHgc Ha 0.04—0.46 en. oTHOCUTENBHO UCXOAHOTO. B 4-1i poTaunu akTyaibHast KHCIOTHOCTD CO-
craBuia 6.06—6.18 en. MuHMMAaIbHbIE U3BMEHEHUSI KUCJIOTHOCTH OBbIJTM OTMEUEHBI TP KOMOMHUPOBAHHOIM
obOpaboTKe mouBhbl. B 4-i1 poralium npu KOMOMHUPOBAHHOI 00pabOTKe MOYBBI CyMMa MOIJIOIIEHHBIX OC-
HOBaHUIi yBEeTMYMUBAJIach B Haubosbeil creneHu (Ha 10—12%). ®U3nKo-XxuMU4ecKre CBOMCTBA B TOCeBax
O3MMOI1 MIIIeHUIIBI ObUIN 00Jiee OIaronpusITHBIMU, YEM B IIOCEBAX caxapHOM CBEKJIbl. bydepHOCTh ITOUBEI
B 4-ii poTaluu UMesia TeHACHIIUIO K YBEJIMYECHUIO 10 CPaBHEHUIO o 2-i1 poTalmeit. PazHontyOuHHas oT-
BaJibHas1 00paboTKa yBeJInyuBajia 0y(hepHOCTb YepHO3eMa.

Karoueswbie cao6a: UepHO3eM BBILLIEIOYEHHBIN, 00paboTKa MOYBbI, YI0OpeHMsI, GUUKO-XUMUYECKIE CBOM-

CTBa IIOYBHEI.
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BBEAJEHUWE

Ilepexon Ha pecypcocOeperaronine, MoYBO3aIInT-
HbIE TEXHOJOTMM BO3IEIBIBAHUS CEJIbCKOXO3Sii-
CTBEHHBIX KYJIbTYp — OJHO M3 OCHOBHBIX HaIlpaBJie-
HUI1 COBEPIIIEHCTBOBAHUSI CUCTEM 3eMJleAeans. AHA-
3 (aKTOpOB BIMSIHHUS ITT0Ka3aJl, 4To 00paboTKa
MMOYBHI ¥ yIOOPEHUSI UMEIOT BeIylllee 3a4eHIe B ITPU-
eMax peTyJIMpOBaHUSI U BOCIIPOU3BOACTBA IJIOAOPO-
s mouBkl [1]. YcTaHOBIEHO, UTO TIpU BO3ACIBIBA-
HUM caxapHOIi CBEKJbI ee ypoxkaitHOCTb Ha 51% 3a-
BHCeJIa OT MOTOAHBIX YCJIOBUIA B aBr'yCTe U CEHTSIOpE.
CopepXaHUe MUTATSIBLHBIX BEIIECTB B IOYBE IIPU
YBEJIMYCHUU YBJIAXKHEHUSI YBEJINIMBAJIOCH B 2 M 60O~
Jiee pasa, a ypoxaiiHocTh — ¢ 24.9 mo 41.2 n/ra [2].
DPPEeKTUBHOCTL MX MPUMEHEHMS ONPEACIISIETCS CO-
BOKYIHBIM ITOJIOKUTEILHBIM BJIUSTHUEM Ha CBOMCTBA
IOYBEI B CEBOOOOPOTE, a TIepUOANIECKOe COUeTaHUE
OTBaJIbHOM 00paOdOTKM ITOYBEI C 0€30TBAILHBIM PBIX-
JIeHueM o0ecTieunBacT Co3IaHne ONTUMAJIBHOTO T1a-
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XOTHOTI'O CJIOSI TOYBBI, OJAromnpusATHOTO IS OOJIb-
IIIMHCTBA BO3MEIbIBAEMBIX CEJILCKOXO3SHCTBEHHBIX
KyJIeTyp [3—5].

MuHepaibHEIC yIOOpeHUSs SIBIASIOTCS 3P eKTUB-
HBIM CIIOCOOOM ITOBBILICHUST YPOXKAMHOCTU CEJIbCKO-
XO3SIACTBEHHBIX KYJIBTYP, OOQHAKO OHM OKa3bIBAIOT
CYLIECTBEHHOE BJIMSIHME Ha TYMYCOBOE COCTOSIHUE,
MMUATATEJIbHBIA PeXUM, OMOJIOTMYECKYI0 aKTUBHOCTh
MU, KaK CJIeACTBUE, (PU3UKO-XMMHUYECKUE CBOMCTBA
MHOYBHI [5—7].

N3mMeHeHne (DUUKO-XUMHUUECKUX U ITUTATEIb-
HBIX CBOICTB OYBBI ITIPOMCXOJUT B TOM YUCJIE U IIPU
CEJIbCKOXO3SIMCTBEHHOM  MCITOJIb30BAHUU  TTOYBHI,
BBIMAJEHUN KUCJIOTHBIX Aoxaeil. M3BecTKoBaHUE
KHCJIBIX TTOYB CLIOCOOHO BO3BPATUTH MOYBE €€ OINTU-
MajibHy10 peakuuio [8§—10].

Baxnyio ponb B (popMHUpOBaHMM ONTHUMAIbHBIX
CBOMCTB ITOYBBI UTpaeT CcItocob ee oopadboTku [11—
13]. UccnemoBaTensasMu OTMEUEeHO CHIMKeHNE Oydep-
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HOCTH YepHO3eMa MPU S9KCTEHCUBHBIX METOAAX MPO-
n3BoacTBa 3epHa [14, 15]. YcranosieHo, 9TO TIy0O-
Kas OTBajJbHasg 00paboTKa IIOYBHl 3HAYUTEIBHO
yiIyqiiaer (GU3NKO-XMMUYEeCKHUE CBOMCTBA KakK 4ep-
HO3eMOB, TaK U Cepoii jecHoit moyskl [16, 17]. UH-
TEHCUBHEE 3TO IMIPOUCXOIUT IIPU IIPUMEHEHUH SIPYC-
Hoit Bcmamiky [ 18]. MccirenoBanust, IIpoBeieHHBIE B
CTalIMOHAPHBIX OITbITaX, JOKA3aJIi, YTO MUHUMM3A-
11 00pabOTKM ITOYBHI IPUBOIUT K CHIDKEHUIO Oy-
¢depHOocTH moyB [19]. OpHAKO HEKOTOpPHBIE MCCIEI0-
BaHUS CBUIETEIBCTBYIOT O PABHO3HAYHOM BIVSIHUU
Pa3IMYHBIX 00pabOTOK MMOYBHEI Ha €€ (PU3UKO-XITMU-
yeckue cBoiictBa [20, 21]. HemocraTrouHOCTh 1 ITpO-
TUBOPEYUBOCTb MH(GOPMALIUH O BIUSTHUU 00pPabOTOK
MOYBHlI Ha €€ CBOWCTBA BBIIBUTAET HEOOXOIMMOCTH
MOMCKa ONTUMU3ALNU arpOTEXHUKU BO3OCIbIBAHUS
kyneTyp B LIUP. Ilens paboThl — n3ydyeHHE HEKOTO-
pPBIX (PUBUKO-XUMUYECKUX CBOMCTB YepPHO3€Ma BbI-
ILIEJIOUEHHOTO TPU Pa3INYHOM 06paboTKe MOYBLI U
IpUMeHEeHUH yanoopeHuii B ceBoobopote LIUP.

METOINKA NCCIIEJOBAHUA

HMccnenoBaHue TpoOBOAWIM B MAapOBOM 3BEHE
9-T10JILHOTO IUIOAOCMEHHOTI0 CEBOOOOPOTA CO CIEAY-
IOLIUM YepeaoBaHUEM KYJIbTYp: YepHBIil map, o3uMast
MIIIeHNIIa, caxapHas CBeKja, STYMEHb C IIOICEBOM
KJIeBepa, KJieBep Ha 1 ykoc, o3umas MIIeHuIIa, ca-
XapHas CBEeKJIa, OMHOJIETHUE TPaBhl, KyKypy3a Ha 3¢e-
JIEHBII KOPM.

Cxema 06pabOTKM TTOYBHI:

A — KOHTpOJIb, Pa3HOINTYOMHHAsI OTBaJbHasI 00-
paboTKa MoJ BCce KYJIbTYphl CEBOOOOPOTA: IO 36 PHO-
BBI€ KYJIBTYPBI M TpaBbl — Ha minyouHy 20—22 cM, nox,
YepHBIN Map 1 KyKypy3y — Ha 25—27 cM, 1o, caXapHYIO
CBEKJIy — YJIydJllIeHHas! 350b (IMCKOBOE JIyILICHUE Ha
myouHy 8—10 cM, JieMelIHOe MU TJIOCKOPE3HOE JIy-
meHue — Ha 12—14 cm u Bcriamka Ha 30—32 cMm);

I' — OGe3oTBasbHAs (IJIOCKOpe3Hasi) oOpaboTka
MOJ, BCe KYJIBTYPHI: TTOM YEPHBII Map U KyKypy3y — Ha
mIyouHy 25—27 cM, MO/ 3ePHOBBIE KYJIBTYPbI U TPABbI —
Ha 20—22 cM, Mo caxapHylo CBEKJIy — IO CXeMme
yiny4ineHHoM 35101 Ha 30—32 cM;

JI — xoMOMHUpOBaHHAsI 00paboTKa: OE30TBATh-
Hasl (IJIOCKOpPE3Hasl) Mo, O3UMYIO IMIIISHUILY IIOCTIe
KJieBepa Ha 14—16 cM, oA STYMEHb U OTHOJIETHUE
TpaBbl — Ha 20—22 cM, oTBajibHAsI 0OpaboOTKa mom
YepHBIN IMap U KyKypy3y — Ha 25—27 cM, 1101, caxap-
HyI0 cBekiny — Ha 30—32 cM mo cxeme ymydIIeHHOMN
3501.

Vnob6peHns BHOCHUIIM T101, OCHOBHYIO O00paOOTKY
ITOYBHI TIO CXEMeE:

1 — KOHTpPOIb 6€3 ynoOopeHuii, 2 — eXKeromgHO Ha-
Bo3 50 T/ra B yepHOM Iapy 1 HaBo3 50 T/ra 1mon ca-
XapHYIO CBEKJIy B 3BeHE C KJIeBepoM. MUHepasbHbIe
yI0OpEHUSI: TIOJ O3UMYIO MIIEHUIY B 3BEHE C KJIEBE-

poMm N60P60K60, mom caxapHyIo CBEKJIY B 3BEHE C
yepHBIM TapoM — N160P160K 160, B 3BeHe ¢ KieBe-
poMm — N150P150K150, nox stumenr — N40P40K40,
o, oMHOJIeTHUE TpaBhl U KiieBep — N20P20K20, oz,
KyKypy3y — N8OP80KS&0. Bcero 6bu10 BHeceHO 11 T
HaBo3a u N59P59K59 Ha 1 ra ceBooOOpOTHOI1 1710~
manu. B KadyecTBe MUHEPAJIBHOTO yOOOpPEeHUsT BHO-
cuay HUTpoaMmodocky (16 : 16 : 16).

ITouBa — YepHO3€M BBIIIEIOUYEHHBIN MaTOTyMyC-
HBIIl CPENHEMOIUHBINA TSIXKEJIOCYINIMHUCTBIA, C CO-
JepXaHueM T'yMyca B IMaxOoTHOM ciioe 5.3—5.6%, co
cpeaHUM ypoBHeM obecriedeHHoctTd NPK u ontm-
MajJbHBIMM arpou3n4ecKUMM CBOMCTBamMu |[5].
OIBIT cTallMOHAPHBIM MHOTO(MAKTOPHBIN (rom 3a-
kimanku — 1985). Pasmep menstHKu 111 oOpabOTKU
MOYBLI cocTaBuII 121 M2, I BHECEHUS yIOOPEHUIA —
112 M2, yuetHO#t — 20 M2, [TOBTOPHOCTH TPEXKpATHas,
pa3MmellieHue IeJISTHOK — METOAOM pacllierJIeHHbIX
0JIOKOB.

KonndecTBo ocagkoB 3a BereTalliOHHBIE ITIEPUO-
el 1985—1986 rr. cocrasmio 300 mm, I'TK — 1.2, 3a
2006—2008 rr. — 287 MM u 1.0, 3a 2019—2021 rr. —
186 MM 1 0.7 COOTBETCTBEHHO.

IloneBbie u JIa60paTOpHBI€ HCCICOOBAaHUSA BbI-
IIOJIHEHBI B COOTBETCTBUU C METOANYCCKMMHU PEKO-
MEHIALMAMU B IJIMTCIBbHBIX ITOJIEBBIX CTallMOHAap-
HBIX OITIbITax.

B ornbiTe Mcnonb3oBaiu: IUIYT 0011ero Ha3HAYEHMST
ITH-4-35 u o6opotHsiit yr [THO-3-35 (c 2019 r.),
iockope3 KITI'-250, nuckosbrit iymibHUK JIJIT-10
u nuckosyto 6opony BAT-3 u BA-3,2-2 (¢ 2019 1.),
pa3dpacheIBaTe Il MUHEPAIbHBIX ynoopeHuit MBY-5,
PYM-500 (c 2015 r.), mpu 3TOM 3a TOIBI IIPOBEACHMSI
OIIBITA TEXHOJIOTHUSI 00PaOOTKM MOYBHI CYIIIECTBEHHO
He npeTeprieBajga U3BMEHEHMUIA.

B onbiTe Bo3nenbiBaiu pailoHMpOBaHHbBIE COPTa U
rubpuasi: B 2006—2008 IT. — 03UMYIO MIIEHUILY COp-
ta besoctag 360, caxapHyio cBekiy rubpun PMC 73,
B 2019—2021 rr. — copt Kpacran u ru6pun PMC 121
COOTBETCTBEHHO.

B nouBeHHBIX 0Opa3uax omnpenensau: pH — mo-
teHomerpudyeckuM merogoM (FOCT 26483-85),
TUAPOJUTUYECKYIO KUCIOTHOCTh — Tio KanmneHy
(I'OCT 26212-91), cyMMy TTOIJIOIIICHHBIX OCHOBAHUIA —
no Kanneny—IunbkoBumy (I'OCT 27821-88), cre-
TEeHb HACHIIIIEHHOCTH MTOYBBI OCHOBAHUSIMU U EMKOCTh
TIOITIOIIEHUS — pacyeTHBIM MeTomoM [22]. CraTtucTi-
yecKkast 00padOoTKa JaHHBIX ITpoBeeHa 1o [23].

PE3VYJIbTATbBI 1 UX OBCYXIEHHUE

INepen 3akiTagKoi OMBITA HA CTAPOIIAXOTHOM MOJIe
OBLIM TIPOBEIEHBI ypaBHUTEIbHBIE MOCeBHl. [louBa
XapaKTepu30Bajlach CPEIHEKUCIION peaklueil cpe-
nbl. Bennuuba pHy o cocraBuia B MaXOTHOM CJio€
MOYBHI 5.65 €., TUAPOIUTUIECKON KUCITOTHOCTU —
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5.56 Mmoab-3kB/100 T TTOYBBI, CyMMa ITONIOIIEHHBIX
ocHoBaHUi — 24.2 MMoJib-3KB/100 I ITOYBBI, CTEIEHb
HachIeHus — 81% (ta6ur. 1). [Tocne 3-x porarumii ce-
BooGopora B 2006—2008 rr. Bo Bcex BapuaHTax Mpo-
M30LLIO MOAKKUCIeHHE o4Bbl. Benmunna pHy  co-
CTaBWJIa B MaXOTHOM ciioe 5.52—5.60, pHyc, — 4.55—
4.81. Oco0EHHO CMJILHO MOAKMCJICHNE IIPOSBIIOCH
npu 6e30TBAIbLHOIT 00padOTKE ITOYBHI, TIE ITOKA3a-
Teb 6e3 ynoopeHuit coctaBui 4.69 ef., ¢ UX IpuMeHe-
HueMm — 4.55. KHCJIOTHOCTh MOANaxXoTHOTO C/IO0s ObLIa
OinM3Ka K HelTpaabHOil M cocrtaBwia 5.65—5.71 en.
BHecenue ynoOpeHuil mpuBesao K elle OoiblieMy
noakuciaeHuwo. Ilpu pa3HOrTyOMHHONM OTBaJbHOM
o0paboTtke 6e3 ynoopenuit pHyc coctaBui B cioe 0—
30 cm —4.74, B cnoe 30—50 cm — 4.91. IIpu npuMeHe-
HUU yooOpeHWI MmoKa3aTesib ObUT paBeH 4.64 u 4.73
COOTBETCTBEHHO. OOMEHHAas KUCIIOTHOCTh B ITaXOT-
HOM cJyioe cocTtaBiisuia 4.55—4.81, B moanmaxoTHOM —
4.69—5.02. Pasnuumsg MeXOy ITOKa3aTeasIMU ObUIU
HeCyIeCTBEHHBIMMU.

KoMOuHupoBaHHasi o6paboTka MOYBHI B OOJIb-
11eii creneHu, yem 6e30TBajibHasl U pa3HOITyOMHHAs
OTBaJIbHasl, CTAa0WJIM3MpPOBaJIa KUCJIOTHOCTD TTOYBHI.
Hanpumep, runposutudeckasi KUCJIOTHOCTb COCTaB-
Jisila TIpY 3aKJIagKe OIMbITa B TTAXOTHOM ciioe 5.56 u
4.89 mMMonb-9kB/100 T MOYBBI — B TIOAINAXOTHOM.
3amiepBble poTallMM OHa yBeauduBajach Ha 0.2—
2.7 Mmonb-3kB/100 T MOYBBI, OCOOEHHO B OTCYT-
CTBUU ynoOpeHuil. B maxoTHOM cJjioe yBeJIMYeHUE
MmokasaTeJis ObJIO OCOOEHHO BBIpaXK€HO MpU 06€30T-
BAJIbHOU 00pabOTKE MOYBBI C BHECEHUEM YIOOpEHUI —
10 7.87 Mmob-3kB/100 I ITOYBEL.

ITpuMeHeHHbIE arpoTeXHUYECKUEe MTPUEMBI B ce-
BOOOOPOTE TaKXKe BJIUSUIUM HA BEJIMYMHBI CYMMBI MO-
[JIOLLIEHHBIX OCHOBAHMI U CTEMEHU HACBHILLIEHHOCTU
MOYBBI OCHOBAHUSIMU. B TTOAMAaXOTHOM CJIO€ MOYBBI
MPOUCXOAUIIA TIOTEPSI MOMIOIIEHHBIX OCHOBAHU C
27.9 no 24.7 mmoab-3kB/100 T MOUBHI U cTaOMIMU3A-
WS CYMMBI TTONNIOIIEHHBIX OCHOBAHUI B MMAXOTHOM
cioe nmouBbl. HanGosee BrICOKas BeIMYMHA JAHHOTO
nokasaresisl Obljla OTMEUYeHa B BapyaHTe C pa3HOLIIY-
OMHHOII OTBaJbHOM 00pabOTKOII 0e3 MpUMEeHEHUS
ynoOpeHuit, Hu3Kasi — ¢ 0e30TBaJIbHOM 00pabOTKOM
U BHECEHUEM yIO0OpeHUIA.

CHMXEHNUE CYMMbl MONIOIIEHHBIX OCHOBAHUN U
BO3pacTaHue TMAPOJIUTUYECKO KMCIOTHOCTU CABM-
HYJIM ITOKa3aTeanu B CTOPOHY nonkuciaeHus. CTerneHb
HAaCbILICHHOCTU ITOYBbI OCHOBAHUWIMU B IIaXOTHOM
cJoe yBeanduBajiach Ha 1—3% mo cpaBHEHHUIO C UC-
XOIHBIMU MoKa3aTessiMu U coctaBwia B 2006—2008 rr.
76—83%. B moammaxoTHOM cJIoe, HAIIPOTUB, ITPOU30-
LIUTO CHUKEHME TToKas3areid ¢ 85 mo 81—83%.

IMonkucieHue MaxoTHOrO Cj0sI TIpu 6e30TBajb-
HOI1 00pabOTKe MOYBHI IIPOUCXOIUT KaK B CBSI3U C
BO3pacTaHUEM COJEepKaHMsI YIVIEKMCIIOTO Ta3a B CO-
CTaBe IMMOYBEHHOIO BO3[yXa, TaK U C yBeJIMYECHUEM

ATPOXMUI

Ne 4 2023

KOJIMYECTBA KHCJIBIX IIPOAYKTOB TpaHC(HOpMaun
pacTUTEBHBIX OCTAaTKOB, META00IM3Ma MUKPOOpra-
HHM3MOB B BEpXHEM, a’3pUpPyeMOM CJIO€ MOYBHI [24,
25]. Ynob6peHnus rmpu Takoi 00padboTKe nmepeMeninpa-
I0TCSI B MEHbIIIeM o0beMe 1mouBbl. Hammpotus, mnepe-
MellrBaHue Oojbllero o0beMa MOYBHI (BCIIAlllKa
IIpU OTBAJILHOM pa3HOITTyOMHHON 1 KOMOMHUPOBaH-
HOI 00paboTKax) CHIZKAET KUCIOTHOCTD 1 YIy4IllaeT
ee (pu3uKo-xumMmndeckue cpoiictBa. [1pu oTBagbHOI
pa3HOITyOMHHOI M KOMOMHUPOBAHHOM 00paboTKax
IMOYBBI MPOUCXOOWIO YBEINYCHUE COOASPKAHUS Ba-
noBoro rymyca Ha 0.02—0.09% u ero akTMBHBIX (DOpPM
B 1.1—1.4 pasa, 4yTo TakKe SIBAsIeTCS (PaKTOPOM YIIyd-
mreHus (pU3NKO-XMMUYECKUX CBOMCTB ITOYBHI [26].
M3MeHeHns KMCIIOTHO-OCHOBHBIX CBOMCTB YEpHO3€e-
Ma CBSI3aHbI C 3aMEHOM MOHA KaJIbLIVSI MOHOM BOJO-
pola B TIOYBEHHOM IIOIVIOIIAIOIIEM KOMILIEKCe
BCJICACTBHE MOMJIOIIEHMS caXapHOII CBEKJION MOHOB
Ca?", mnpumeHeHMEM (PU3MOJIOTUYECKN KUCIBIX
yIoOpeHM, BRITaJeHUSI KUCIOTHBIX Joxnaein [11, 27].
KomMm6mHupoBaHHast 00paboTKa B OOJIBIIICH CTETICHH,
yeM Oe30TBajibHAs CAepXKMBajla CHUXEHUE CYMMBI
0OMEHHBIX KATUOHOB.

HccnenpoBanust, mpoBeleHHbIE B 4-if poTaliuu ce-
BOOOOpOTA, MOKa3ajau M3MEeHEeHNEe HallpaBJIeHHOCTU
KHUCJIOTHO-BOCCTAaHOBUTEIbHBIX ITPOILIECCOB B ITOYBE.
Benuunna pHy Moa moceBaMu caxapHOW CBEKJIbI
cocTaBMiIa B TTaxoTHOM ciioe 4.88—4.93, B mmommaxor-
HOM — 4.93—4.98 en., o3uMoii mmeHuns — 4.83—5.15
1 4.89—5.38 COOTBETCTBEHHO, YTO CBUIAETEILCTBOBA-
JIO O MOJIOXUTEJBHOM BJIUSIHUU CEBOOOOPOTA U OT-
BaJIbHOM pa3HONITYOMHHON 00pa®OTKU mouBbl. -
poIMTHYECKasi KUCJIOTHOCTh B IIOYBE I10J, ITOCEBAMU
caxapHOM CBEKJIbI B ITaXOTHOM CJIO€ ITOHIXalach Ha
9—30% 6e3 ynobpenuii, u Ha 23—36% 1nipu ux rnmpume-
HEHMH I10 CPAaBHEHMIO C €€ BEJIMYMHOI BO 2-1i poTa-
oy ceBoobopoTta m coctaBmwia 4.94—5.50 MMOJIb-
9kB/100 r mouBkl. bosee HU3KKE TTOKA3aTeaId OTME-
YeHBI IPY Pa3HONTYOMHHOI OTBAJILHOM 00pabOTKe C
NpuMeHEeHUEeM yooOpeHMit, 0oyiee BBICOKNE — TIPH
0e30TBaIbHOI 00paboTKe.

IMon moceBaMu 03MMOIA TIIIIECHUIBI TTPY IPUMEHE-
HUU yOOOpEeHUid TUAPOIUTUYECKAS KUCIOTHOCTh
yBeJIUUYMBaNach B OOJIbIIEH CTETIEHH, YeM IPU BO3e-
JILIBAHUU CaxapHOil CBEKJIbI, 0OCOOEHHO MpU 0e30T-
BaJIbHOI 00pabdoTKe, rae B cinoe 0—30 cM oHa cocTa-
Buia 7.05 MMoiib-3kB/100 T TOYBHI.

CyMMa MOIVIOLIEHHBIX OCHOBaHUM YyBeIWYMBa-
J1ach OT 3-1i porauuu K 4-i1. [lox moceBaMu caxapHO
cBekJbl B 2006—2008 rr. mpu 6e30TBaJibHOM 06pa-
0OTKE C BHeceHMEeM yIOoOpeHMii OHa cocTaBJisija
24.6 Mmonb-3kB/100 T MOYBHI, B ITOCJEOYIOLIEM B
2019—2021 rr. — 26.8 MMoib-3KB/100 r mouBbl. CyM-
Ma MOIJIOLIEHHBIX OCHOBAHUI B MOYBE 1OJ MOCEBa-
MM O3UMMOIi MIIEHUILIbI OblIa HEHAMHOTO OOJIblIIe,
yeM Mo IIoceBaMM caxapHoii cBekJbl (24.5—
27.2 MMmob-3KB/100 1 mouBbl). IloaTBepkmeHO, 4TO
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Tab6muna 1. BiausitHue cucreM o6paboTKM TTOYBBI M yIOOpeHM Ha (DU3UKO-XUMUYECKHE CBOCTBA YEPHO3EMa BBIIIEIO-
YEeHHOTO

CreneHb
Cucrema Croit H, Ca?* + Mg2* EMkocts | ermermocTH
nousbl, | pHy,o pHkc TOTIOMEH 1A OoCHOBaHUsAMHU, %
00paboTKM | ynoOpeHust ™ MMOJIb-3KB/100 T TTOYBBI
1985—1986 1.
3akiiagka omnbITa 0-30 5.65 5.01 5.56 24.2 29.8 81
30-50 5.75 5.06 4.89 27.9 32.8 85
2006—2008 rT., caxapHasl CBeKJIa
A 0 0-30 5.59 4.74 5.91 26.9 32.8 82
30—-50 5.70 4.91 5.06 24.7 29.8 83
NPK 0-30 5.52 4.64 6.62 24.7 31.3 79
30-50 5.68 4.73 4.99 25.1 30.1 83
r 0 0-30 5.61 4.69 6.68 25.8 32.5 79
30-50 5.65 4.87 5.05 24.8 29.8 83
NPK 0-30 5.52 4.55 7.87 24.7 32.6 76
30-50 5.65 4.84 5.49 24.6 30.1 81
I 0 0-30 5.52 4.81 7.21 25.0 32.2 78
30-50 5.71 4.69 5.07 24.5 29.6 83
NPK 0-30 5.00 4.74 7.46 24.7 32.2 77
30—-50 5.65 5.02 5.08 24.5 29.6 83
2019—2021 rr., caxapHas cBekJja
A 0 0-30 6.13 4.93 5.38 24.4 29.3 83
30—-50 6.10 4.93 5.12 26.8 31.7 85
NPK 0-30 6.00 4.93 5.08 24.8 29.7 84
30-50 6.12 4.98 4.94 25.6 30.6 84
r 0 0-30 6.06 4.88 5.58 26.4 31.3 84
30—-50 6.09 4.95 5.50 25.6 30.6 84
NPK 0-30 6.08 4.91 5.05 24.2 29.1 83
30-50 6.11 4.95 5.34 263 31.3 84
I 0 0-30 6.18 4.93 5.04 26.8 31.7 84
30-50 6.15 4.97 5.25 25.2 30.5 83
NPK 0-30 6.10 4.93 5.49 25.9 30.8 84
30—-50 6.10 4.94 5.50 25.4 30.3 84
2019—2021 rr., o3uMasi NIIeHuIa
A 0 0-30 6.05 5.15 5.38 26.6 32.0 83
30—-50 6.17 5.12 5.02 27.2 32.0 85
NPK 0-30 6.05 4.83 6.53 24.6 31.1 79
30—-50 6.00 4.85 6.18 25.6 31.8 80

ATPOXUMHUA Ne 4 2023
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Ta6mma 1. OkoHuaHUe

CreneHb
Cucrema Croit H, Ca** + Mg** EMKoCTE | reHHOCTH
nousbl, | pHy,o pHkq TOLIOMICHIA OCHOBaHUAMU, %
00paboTKU | ynoOpeHuUst o MMOJIb-3KB/ 100 T TTOYBBI
r 0 0-30 6.03 4.89 6.46 25.4 31.9 79
30—-50 6.04 5.12 6.71 26.2 30.9 85
NPK 0-30 6.54 4.83 7.05 24.5 30.5 77
30-50 6.00 4.91 5.49 25.2 30.7 82
I 0 0-30 6.01 4.92 6.25 25.2 31.5 80
30—-50 6.10 5.10 4.68 26.5 31.7 83
NPK 0-30 6.06 4.88 6.85 24.6 31.5 78
30-50 6.19 5.38 4.88 26.2 31.1 84
HCPys o5pasorku 0.20 0.24 0.54 1.4 1.5 2
HCPys y1o6penms 0.28 0.35 0.60 1.5 1.9 3
HCPys5 ot nous 0.04 0.05 0.07 0.4 0.6 3

ITpumeyanue. Cxema 06pabOTKM ITOYBHI: A — KOHTPOJIb, Pa3HONTYOMHHAsI OTBaJIbHAast 00paboTKa ITo1 BCe KYJIBTYPhI CEBOOOOPOTA: TTOIT
3€pHOBBIE KYJIbTYpPhI U TpaBbl — Ha IIyouHy 20—22 cM, TIoa YEepHBIH IMap U KyKypy3y — Ha 25—27 cM, IO caXapHYIO CBEKIY — yyd-
LIeHHas 3190b (IrcKoBoOe NyiieHne Ha nryouHy 8—10 cM, JeMenrHoe Win TI0cKope3Hoe JyieHue — Ha 12—14 cm u Bemamika Ha 30—
32 cm); I' — 6e3oTBanbHas (TUIOCKOpe3Hast) 00paboTKa Moj BCe KyIbTYPbI: IO YePHBIN ITap U KyKypy3y — Ha ITyouHy 25—27 cM, ox,
3€pHOBbBIE KYJIbTYPhI U TpaBbl — Ha 20—22 cM, MO caxapHYIO CBEKJIy — IO cXeMe yiayudlleHHoM 3501 Ha 30—32 cM; I — KOMOMHUPO-
BaHHas 00paboTKa: 6e30TBajibHas (IUIOCKOPE3HAasT) MO/ O3MMYIO IIIIEHULLY I10CJIe KiieBepa Ha 14—16 cMm, o SsuYMeHb U OQHOJIETHUE
TpaBbl — Ha 20—22 cM, oTBaJIbHast 00paboTKa IO YePHBIN Iap M KyKypy3y — Ha 25—27 cM, TIof] caxapHylo cBekiy — Ha 30—32 cM o

cxeMe yaydileHHoit 3s6u. To ke B Tab. 2, 3.

pa3HONIYOMHHAsI OTBaJIbHAsI 0OpadOTKa MOYBBI OOJIb-
111e, YeM Ipyrue oopaboTKU, ClIOCOOCTBOBAIa COXpa-
HEHUIO COJIep>KaHUsI OCHOBAHUIA B TTOYBEHHOM I10O-
[JIOIIAIONIEM KOMILIEKCE.

EMKOCTPB TIOIJIOIIEHNsI OCHOBAHWIA COCTaBWJIA B
IMaXOTHOM CJIO€ MOJ ITOCEBAMM CaXapHOM CBEKJIBI
29.1-31.7, mon moceBaMM O3UMOM TIIIeHUIIH — 30.5—
32.0 MmMmoab-39kB/ 100 T ITOYBBI, UTO CBUACTEIHCTBOBA-
JIO O HE3HAYMTEIHLHOM BIMSIHUY arpOTEXHUKU BO3JIE-
JIBIBAaHUS KYJIBTYpP Ha 3TOT IOKa3aTeJlb.

CreneHb HACHILIEHHOCTU OCHOBAHUSIMU B TTaXOT-
HOM CJIO€ TIOJ TT0CeBaMM O3MMOI1 TIIIEHULIBI BaApbU-
poBaja ot 77 no 83, B moanaxoTrHoMm cjioe — ot 80 1o
85%. Ilon moceBaMM caxapHOM CBEKJIbI JaHHBIN MO-
Kazartejb 00Jjiee cTabMJIEH: B IaXOTHOM CJIO€ OH YBe-
JIMYUBAJICI U cocTaBuil 83—84, B MOAIIAXOTHOM —
83—85%. 3HaunTENLHBIE MOKA3aTEIM HACBIILIEHHO-
CTU MOYBBI OCHOBAHUSIMY ObUTH XapaKTEPHBI 1T OT-
BaJIbHOI 00pabOTKU MOYBEI B KOHTPOJIE.

3a roapl MCCIIENOBAaHUSI MPOU3OIIUIO U3MEHEHME
oydepHOcTH yepHO3eMa. [1pn 3aKmanKe omnbITa KpH-
Bast Oy(epHOCTH MMeJsia MOJOTUl BUA B KMCIIOTHOM
WHTEpBaJie 1 OoJiee pe3Kass — B miesijogHoM. Hampn-
Mep, ipu godasiaeHuu 12 mia 0.1 1. HCI pH nouBsl
coctaBua 3.28 en., mpu goodasaeHun 12 mia 0.1 H.
NaOH — 9.62 ex. (ta6:. 2).
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B 2006—2008 rr. 0OTMEUEHO CHUXXEHNE BETMYNHBI
pH xaxk B KucioTHOM MHTepBajie (IIpU A00aBICHUN
12 M1 0.1 1. HCI1 o 3.06 ex.), Tak 1 B LIEJIOYHOM (10
9.28 en.). Camoit HU3KOI Oy(EPHOCTHIO XapaKTepHr-
30Bajlach IToYBa IIpu O0e30TBAJIBHOM 00paboTKe Oe3
yIoOpeHu, Tae IIpu JO0OaBJICHUM IISJIOYN BEJIMUM-
Hbl pH ObLTM MaKCUMaTbHBIMU.

IIpu npuMmeHeHnn ynoopeHunit 0ydhepHOCTh MOoY-
BBl CHIDXXAJIach IIPU BceX 00paboTKax IMoYBEL. bonee
pe3Koe CHIDKEHHE OTMEUYeHO IIpu 0€30TBaJIbHOIT 00-
paboTke, a 6oibmas 0ydepHOCTh MOYBHI OBIIA TIPH
pa3HOITyOMHHOM OTBaJibHOI 00paborke. B 2019—
2020 TT. yCTAaHOBJICHO yBeINMYeHME BeanunHbl pH B
KHUCJIOTHOM MHTEPBAJIE U €0 CHIKEHUE B IIEJIOUHOM
WHTepBaJie 10 CPAaBHEHUIO C TMPEAbIAYIIUM CPOKOM
onpeneneHusi. Hampumep, mpu pa3HOTTyOMHHOM OT-
BaJIbHOI 00pabOTKe W MMPUMEHEHUN YIOOpPEeHUA Be-
JqmurnHa pH B KMCIOTHOM HMHTEpBajie COCTaBMJIa B
2006—2008 rr. 3.06, 3.75 1 4.34 en., B 2019—2020 rr. —
3.10, 3.78 m 4.38 em. COOTBETCTBEHHO.

VYpoxKaitHOCTh O3UMOI IIIIEHUIIBI BO 2-11 poTalluU
cocraBwia 2.8—3.7 1/ra, B 4-if — 3.5—4.4 T/ra (Tabmn. 3).
bosiee BbicoKasi ypoxkaitHOCTh ObLIa MPU Pa3HOTIY-
OMHHOI OTBAJIbHOM Y KOMOMHUPOBAHHOI 00paboT-
Kax TIOYBbI C BHECEHUEM YIOOpEHUl, TOCTOSTHHAS
0e3oTBajibHasi 0OpaboOTKa CHUXKajla ypPOXAWHOCTb B
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Taomuna 2. bydbepHocts naxorHoro (0—30 cM) ciiost yepHO3eMa BhILIEJIOUEHHOTO NTPU Pa3IndyHO 00paboTKe Mo moce-

BaMM caxapHoIi cBeKJIbl, ea. pH

Cucrema Ho6asneHo 0.1 H. KUCIOThI/ILETOUM, MJT
00paboTKM | ynoopeHust 12 6 3 0 3 6 12
1985—1986 1.
3JakJianka onsita 3.28 4.07 4.69 5.89 7.26 8.65 9.62
IMecok 1.90 2.70 3.90 8.40 11.0 12.2 12.9
2006—2008 rr.
A 0 3.00 3.82 4.40 5.52 6.92 7.80 9.00
NPK 3.06 3.75 4.34 5.46 6.78 7.62 8.83
Tr 0 3.16 3.89 4.47 5.87 7.04 8.01 9.28
NPK 3.10 3.83 4.38 5.70 7.02 7.68 8.94
pil| 0 3.13 3.87 4.44 5.68 7.03 7.93 9.25
NPK 3.10 3.86 4.46 5.66 7.02 7.86 9.00
2019—2020 rr.
A 0 3.12 3.90 4.42 5.60 7.00 7.71 8.91
NPK 3.10 3.78 4.38 5.50 6.61 7.59 8.65
r 0 3.14 3.90 4.46 5.79 6.98 7.91 9.38
NPK 3.12 3.81 4.44 5.71 6.91 7.69 8.94
pil| 0 3.14 3.88 4.51 5.71 7.08 7.84 9.00
NPK 3.10 3.84 4.45 5.57 6.70 7.71 8.80

Ta6mmua 3. YpokaiflHOCTh O3MMOI TILIEHULIBI M CAXapHOM CBEKJIbI B 3aBUCUMOCTH OT 00pabOTKU ITOYBLI U YIOOPEHUIA, T/Ta

Cucrema O3zumas mireHnIa CaxapHas cBeKJIa
00paboTKH yI0OpeHUsI 2006—2008 rr. 2019—2021 rr. 2006—2008 rT. 2019—2021 rr.

A 0 3.0 3.5 31.3 32.2

NPK 3.7 4.4 42.1 37.0

r 0 2.6 3.5 25.3 24.9

NPK 3.5 4.2 38.7 33.2

Ji| 0 2.8 3.8 30.2 27.8

NPK 3.6 4.3 42.3 40.0

HCPys oopacorkn 0.2 0.3 2.5 2.8
HCPys yrooperms 0.5 0.5 3.6 3.7

KOHTpoJie Ha 7—14, B ymoOpeHHBIX BaphaHTax — Ha
3—5%. YpoxaiiHOCTb 03MMOI miIeHulsl B 2019—
2021 rr. 6bL1a 6oJbie Ha 24%, yem B 2006—2008 1T,
BBUIY OOJIBIIIETO KOJIMUYECTBA OCAIKOB 3a IIEPBYIO MO~
JIOBUHY BereTaluu, YTO JTOKa3bIBAJIIO UX 3HAYUTEIIb-
HOE BJIUSIHHE U OBLIO OTMEUEHO APYTMMU UCCIIeN0Ba-
Teassmu [28].

VYpoxKaitHOCTh caxapHOM CBEKJIbI B OITLITEC BapbU-
poBaiia oT 24.9 10 42.3 T/ra. boJiee BoicoKast ypoxaii-
HOCTb OTMEYeHa NP1 KOMOMHUPOBAHHOI 00paboTKe
MMOYBBI ¢ BHeceHueM ynoopenuit — 40.0—42.3 1/ra,
Oe3oTBaibHasA 00paboTKa 6e3 IIpUMEHEeHUS yIo0pe-
HUI CHMXaJla YPOXanHOCTb KyJAbTypbl Ha 16—23, ¢
UX TTpUMeHeHneM — Ha 8—13%. YMeHbIIeHre KO-
YyecTBa BbITaBIINX 0caakoB B 2019—2021 rr. cHuKano

MPOAYKTUBHOCTh CaxapHOl CBEKJIBI B CpemHEM Ha
8%. Ha ypoxalfHOCTb caxapHOM CBEKJIBI U O3UMOM
MIIIEHUIIBI B OOJIbIIIe CTeNeHU OKa3bIBaJU BIUSHUE
TIpMMeHeHue yIoOpeHuit, 00paboTKM ITOYBHI, ITOTO/-
HbI€ YCJIOBUSI, HO HE3HAYUTEJIbHO — COPTOBBIE OCO-
O6eHHocTH [2].

3AKJIIOYEHHME

CucrteMbl 00pabOTKHU IMTOYBBI U3MEHWIN (PU3UKO-
XUMUUYECKHE CBOMCTBA YepHO3eMa BHIIIEJIOUEHHOIO
K 4-ii porauuu 9-I0JHLHOIO CeBOOOOpPOTa OTHOCHU-
TeJIbHO MCXOOHBIX TOKa3arejieil. B maxoTHoMm cioe
aKTyaJbHast KUCJIOTHOCTH cocTaBmia 6.00—6.18, mpo-
THUB 5.65 €. IIpu 3aKjIaaKe OIbITa, TUAPOIUTUIECKAS
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KHUCIOTHOCTb — 5.04—7.05 n 5.56 mMonb-35kB/100 T,
CyMMa TONIOMICHHBIX OCHOBaHW — 29.0—-32.0 m
24.2 mmonb-3kB/100 T coorBeTcTBeHHO. B 4-1f poTa-
LIMM aKTyalbHass 1 OOMeHHas KMCJIOTHOCTh CHMKA-
mch Ha 0.28—0.48 ex. mo cpaBHEHMIO CO 2-# poTal-
eif, a TMapoIMTUIecKast KUCIoTHOCTh — Ha 1.00—
1.82 mmoab-3kB/100 T ITOYBEL.

Pa3zHormyOuHHas oTBaJibHasi OCHOBHasi 00paboTKa
IOYBHI B OOJIBIIIEH CTeNeHN ONTUMU3UPOBajia (PU3UKO-
XMMMWYECKHE CBOICTBa 4epHO3eMa BHIIEIOYESHHOTIO,
Torma Kak Oe30TBajibHasi oOpaboTKa yxyallajga uX.
IIpumeHeHne ynoOpeHMII IIpUBEJIO K YBEJIMYECHUIO
KMCJIOTHOCTU M CHMZKEHUIO COJIEP>KaHUSI CYMMBI OC-
HOBaHMUIA.

bydepHocTh MOUYBHI B 4-if pOoTallMM yBEJIMUYMIIACh
MO cpaBHEHMWIO ¢ 3-# porammeii. PazHormyOomHHas
OTBaJIbHasi OCHOBHAsI 06paboTKa MOYBLI U IPUMEHE-
HHeE yIOOpeHW yBeTnInBaiu 0ypepHOCTh CHIbHEE,
yeM 0e30TBaIbHAsI 1 KOMOMHMPOBAaHHAasE 00pabOTKHN
TTOYBHI.

ITpu Bo3meIbIBaHUY O3UMOI MIITEHUIIBI THAPOJIH-
THYecKasT KMCJIOTHOCTh TOYBBHI YBEIWYHMBAIACH IO
CPaBHEHUIO C BO3JIeJIbIBAHUEM CaXapHOI CBEKJIbl Ha
6—12%, Torma Kak BeJIMYMHA CYMMBI ITOTIOIIEHHBIX
OCHOBaHUI He M3MeHs1ach. EMKOCTb TOMIOLIEHUS
cocraBuia 30.5—32.0, a npu Bo3AeJbIBAaHUU caxap-
Hoii cBekJIbl — 29.1—31.7 MMoJb-3KB/100 I MOYBHI.

HawnbGonpmas ypoxKailHOCTh O3MMOM MIIECHUIIBI
cocraBuia 4.4 T/ra mipyu pa3sHONIYOMHHONM OTBAJIBHOM
00pabOTKe MOYBbI, caxapHO1 cBeKIbl — 42.1—42.3 T/Ta
MPY pa3HOIITYOMHHOM OTBAJIBHON 1 KOMOMHUPOBaH-
HOIT 00pabOTKax ITOYBHI.

st coxpaHeHus U yaydiieHUs: GU3NKO-XuMuJe-
CKMX CBOHMCTB UepHO3eMa BbIIIEJIOUYEHHOTIO, YBEJIU-
YeHUs TPOAYKTUBHOCTU CEJIbCKOXO3SIHCTBEHHBIX
KynbTyp B ceBoobopote IIYP cienyeTr npuMeHSTh
KOMOWHHPOBAHHYIO CUCTEMY OCHOBHOI 00pabOTKU
IMOYBBI, COCTOSIIIYIO U3 OTBaJIbHOU 00pabOTKU yep-
HOTO I1apa 1 IO KYKypy3y Ha IyouHy 25—27 cM, 11011
caxapHyIo CBeKJ1y — Ha rimyouny 30—32 cMm 1o cxeme
YIIy4lII€HHO 35101, T0J1 3€pHOBbIE KYJIbTYPhI Y TPABbI
(03UMyI0 TIIIEHUILYy TIOCJIe HeMapoBbIX Mpeale-
CTBEHHUKOB U OJHOJIETHUX TpaB) — IUIOCKOPE3HOE
pBIXJIeHUE Ha TIyouHy 14—16 cM, TTom saMeHb TIociie
caxapHOIi CBEKJIBI — Ha I1youny 20—22 cMm.
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Physical and Chemical Properties of Leached Chernozem under Different Soil
Treatment and Fertilizer Application in Cropped Rotation Central Black Earth Region

0. A. Minakova“, D. S. Merzlikina®, P. A. Kosyakin“#,
E. N. Manaenkova“, and O. K. Borontov*
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VNIISS §6, Voronezh region 396030, Russia
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In the zone of unstable humidification of the Central Black Earth Region in 1985—2021, in the steam link of
the fruit-replaceable 9-pole crop rotation, the influence of dump, dumpless and combined soil treatments on
non-ventilated and fertilized (N59P59K59 + manure 11 t/ha of crop rotation area) backgrounds was studied.
The purpose of the work is to study the influence of basic tillage and fertilizer systems on the physico-chem-
ical properties of the soil in 4 rotations. The soil is leached heavy loamy medium-sized chernozem with a hu-
mus content of 5.3—5.6% in the arable layer, with an average supply of nutrients and optimal physical prop-
erties. During the first 2 rotations, the pHg, indicator decreased by 0.04—0.46 units relative to the initial one.
In the 4" rotation, the actual acidity was 6.06—6.18 units. Minimal changes in acidity were noted during com-
bined tillage. In the 4" rotation, with combined tillage, the amount of absorbed bases increased to the greatest
extent (by 10—12%). Physico-chemical properties in winter wheat crops were more favorable than in sugar
beet crops. Soil buffering in the 4™ rotation tended to increase compared to the 2" rotation. The multi-depth

dump treatment increased the buffering of the chernozem.

Key words: leached chernozem, tillage, fertilizers, physico-chemical properties of the soil.
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