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B LlentpanbHoM paitoHe HedepHo3eMHoit 30HBI Poccum Ha nepHOBO-TOA30JUCTOM JIETKOCYIMHUCTOM
MOYBE B JUIUTEJIbHOM CTAlIMOHAPHOM OIBITE B JIbHSIHBIX CEBOOOOPOTAX U3YUUJIU MTPOLIECC BOCTIOTHEHUSI TY-
Myca 3a cYeT IMOXXHUBHO-KOPHEBEIX OCTAaTKOB. YepenoBaHue KylabTyp B ceBoobopote B 2004—2011 rr.: mmap
YUCTBIN — 03UMasi pOXb C MOACEBOM MHOTOJIETHUX TPaB (KJIeBep KPacHbIil U TUMOGeeBKa) — MHOTOJIETHHE
TpaBbl 1-ro roma Mmojab30BaHUsI — MHOTOJIETHHE TPaBhl 2-TO TONIA ITOJIb30BaHUS — JIEH-IOJITYHEIl — KapTo-
denp — sumeHb — oBec. B 2012—2018 rT. 13 ceBooOGopoTa ObLT UCKII0OUEH KapTodenb. Bkiiaag Bo3aenbiBae-
MBIX KYJIBTYP B HAKOTUIEHHE OPTaHMYECKOTO BEIeCTBa MOYBBI pasinyaiics. Haubobliree KOJIMYeCcTBO MO-
JKHUBHO-KOPHEBBIX OCTAaTKOB (6.8 T/ra) ocTaBaioch B IMMOYBE MOCJe YOOPKU MHOTOJIETHUX TPaB, YTO 00eC-
MEeYnsIo TOJOXUTENbHBII OanaHc rymyca B pasdmepe +1.35 1/ra. B ceBooGopore ¢ kaprodenem 6e3
NpUMeHeHUs1 ynobpeHuit necduuut rymyca cocraBmwia —0.20 T/ra, npyu UCKIIOYEHUU KapTodes: U3 CeBO-
obopora aedunur causwicd 1o —0.05 t/ra B rox. [IpuMeHeHune ynoOpeHuii TOBBICKUIIO MPOAYKTUBHOCTh
CeBOOOOPOTOB B cpeaHeM Ha 75%, KOJIMYECTBO MOXHUBHO-KOPHEBBIX OCTATKOB YBEIMYMIOCH Ha 10.6 T/Ta
i Ha 58 %, 4TO TTO3BOJIMIIO MTOJIYYMTh TTOJIOKUTEIbHBIN OalaHe TyMyca B ITouBe. [IpuMeHeHne ynoopeHuii
B no3e (NPK)200 (HaBo3 5 1/ra + (NPK)135 1 HaBo3 5.7 1/ra + (NPK)120) B 8-11071bHOM C€BOOOOPOTE C
YHUCTBIM ITApOM M KapTodesieM IMpU HaChIIeHUY Ha 25% MHOTOJIETHUMHU TpaBaMU 00eCITeursio 6ajaHC Ty-
myca +0.17 T/ra B roa, B 7-TI0JIbHOM CEBOOOOPOTE C YUCTHIM IMapoM U 6e3 KapTodesist IIpY HACBIIIEHUH Ha

28.5% muoronetHnmu TpaBamu — +0.43 T/Ta B TOI.
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BBEAEHWE

OnHOIT U3 MIaBHBIX 3a/1a4 COBPEMEHHOIO 3eMJIe-
JIeNusl SIBJISIETCSI COXpaHEHME IUIOAOPOIUS IOYBHI.
IToBBICUTB IJIOOOPOAME IIOYBBI TOJBKO 3a CYET HABO-
3a M MUHEPaJbHBIX YIOOpEHUil O4YeHb 3aTpaTHO.
KpomMe Toro, KoJIm4ecTBO IMOJIy4EHHBIX M BHECEHHBIX
B IIOYBY OpPraHMYECKMUX YTOOpPEHMUiII HEIOCTATOUYHO
JUISL TIodepKaHUsl 0e31e(ULIMTHOIO OajaHca TyMy-
ca. CyniecTBeHHBIM (haKTOPOM B COXpaHEHUU U BOC-
IIPOU3BOICTBE IIOJOPOAUS IEPHOBO-TIOA30JIMCTHIX
noys B HeuepHO3eMHOI1 30HE B COBPEMEHHBIX YCIIO-
BUSIX SIBJISIIOTCSI PacTUTEIbHBIE OCTAaTKU, KOTOpPEIE
OCTaIOTCH B IOJIE TT0C/Ie YOOPKM CEIbCKOXO3SIMCTBEH-
HBIX KynbTyp [1, 2].

! PaGora BbinonHeHa rpu noanepxke MuHo6pHayku P®D B pam-
kax TocynmapcrBenHoro 3amaHusi PenepaabHOro HayYHOrO
eHTpa JyosiHeix KynbTyp (Ne FGSS-2019-0017).

OmnBITHBIE MTaHHBIE TTOKA3BIBAIOT, YTO HAMOOIb-
1ee KOJIUYECTBO PACTUTEIBHBIX OCTATKOB B TIOYBY
MOCTyMaeT MpU BO3AEJbIBAHUM MHOTOJETHUX TpaB
(7—8 T/ra), OMHOJIETHUX 3€PHOBBIX U 3€PHOOOOOBBIX
KyabTyp (0.8—3.0 T/ra), 1 MeHbIIEe BCErO OCTATKOB
ocTaeTcs B ITIOYBE ITOCTIe MPOMANTHBIX KyabTyp (1.3—
2.7 t/Ta) [3—5]. Mexnay ToCTyrieHUeM TTOXKHUBHO-
KOPHEBBIX OCTATKOB B IMOYBY U ypOKaeM OCHOBHOM
MPOAYKIIMU CYIIIECTBYET TeCcHasi 3aBUCUMOCTh. Ko-
JIMYECTBO M KAauyeCTBO TMOXXHUBHO-KOPHEBBIX OCTAT-
KOB 3aBHCAT OT CTPYKTYPHI CEBOOOOPOTa, OMOIOTH-
YeCKUX OCOOEHHOCTEU KYJbTYPHI U TEXHOJIOTUM MX
BozaesbIBaHUs. TlojloXuTeabHOE BIMSHUE PacTU-
TEJbHBIX OCTATKOB Ha MOKa3aTeJ TN TIJIOIOPOIS TT0T-
BBl HapsIly C yBEJIMYEHEM OpraHUYeCKOro BellleCTBa
MIPOSIBIISIETCS M B YIIYYIIIECHUY Ka4eCTBEHHOTO COCTa-
Ba rymyca [6, 7].
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Tabomuna 1. HacellieHHOCTh CeBOOOOPOTOB YIOOpEHUSIMU

8-51 poTauus

Bapuant .
8-MoJIbHBII CEBOOOOPOT

9-s1 poranys
7-TIOBHBIN CEBOOOOPOT

1 be3 ynobpeHust (KOHTPOJIb)

2 HaBo3 5.0 7/ra + (NPK) 67.5 = 135 xr n.B. NPK/ra
3 Hago3z 5.0 7/ra + (NPK)135 = 200 xr 1.8. NPK/ra

bes ynobpeHust (KOHTpOJIb)
HaBo3z 5.7 1/ra + (NPK)77 = 150 kr n.B. NPK/ra
Hago3z 5.7 1/ra + (NPK) 120 = 200 kr 1.8. NPK/ra

I1pu 3TOM 3HAYUTETBHO MMOBBIIIAETCS POJIH CEBO-
000poTa, T.K. U3MEHSISI CTPYKTYPY ITOCEBHBIX TIJIOIIA-
e, MOXHO YIPaBASATh MOCTYIUICHMEM OpraHudYe-
CKOTO BEIIeCTBa C paCTUTEIILHBIMM OCTaTKaMU BO3-
JIEeTBIBAeMBIX KYJIBTYD M OOECIEeUYUTh COXpaHEHUE
TJIOTOPOaNs TTOYBEI. B 3TOM T1aHe GosbIlIasg Macca
MOXXHUBHO-KOPHEBBIX OCTATKOB MOXET SIBJISITHCST OF1 -
HHUM M3 CaMBIX JIEIIEBBIX OPTaHNYECKUX YIOOpEHUIA.
Ilenp paboThl — M3yYyeHHE BO3MOXHOCTH COXPaHEe-
HHS TUIOOOPOANS IEPHOBO-TIOA30JMCTON TTOYBHI 3a
CUYET MTOXXHUBHO-KOPHEBBIX OCTAaTKOB B JILHSIHBIX CE-
BOOOOpOTax.

METOJINKA UCCIEJOBAHUA

MccnenoBanue BoinosHeHO B LleHTpaibHOM paii-
oHe HeuepHo3eMHOI1 30HBI B [UIMTEIBHOM CTallMO-
HapHoM ornbiTe OIT HUNJI ®HII JIK Ha nepHOBO-
TOJA30JIMCTOM JIETKOCYTJIMHUCTOM TOYBE B JIbHSIHOM
ceBoobopoTte. B 2004—2011 rr. B 8-if poTaiiuu ceBo-
000pOoT OBbUT 8-TTOJBHBIM: 1 — Map YMCTHINA, 2 — 03U~
Masi poXb C TOACEBOM MHOTOJIETHUX TpaB (KJIEBEP
KpacHbIl U TUMO(eeBKa), 3 — MHOTOJIETHHE TPaBbl
1-ro roga monb30BaHusI, 4 — MHOTOJICTHUE TPABHI 2-TO
roza Iojb30BaHMs, 5 — JeH-AOJITYHell, 6 — KapTo-
denb, 7 — sumennb, 8 — osec. B 2012-2018 rr. B 9-ii po-
TallMU U3 CXeMbI ObLT UCKTIOUEH KapTodesb, U CEBO-
ob6opoT cTtajl 7-moJabHBIM. MHOTOJIETHHE TpaBbl B
CTPYKType ceBoobopoTa 3aHuManu 25.0 u 28.5% co-
OTBETCTBEHHO.

st oOCcyXmeHusl pe3yJIbTaTOB B JaHHOII cTaTbe
MpeaIoKeHbl BAPUAHTHI, IpeaCcTaBJICHHEIC B Ta0JI. 1.
J103bl HaBO3a U MUHEPAJIbHBIX YIOOPEHUIT 1 001Ias
HACBILIEHHOCTH 1 ra ceBOOOOPOTHOM mIo1Ianu yaoo-
PEHUSIMU B POTALIASIX Pa3INdajInCh HE3HAYUTEILHO.

HaBo3 B 8-mojibHOM ceBOOOOPOTE BHOCHJIM 2 pa3a
paBHBIMU J03aMU — B Mapy IO 03UMYIO POXb U MO/
KapTodenb, B 7-TIOJIbHOM — 1 pa3 1o 03UMMYIO POXKb.
HMcnoab3oBanu MoACTUIOUHBINM HABO3 KPYITHOTO PO-
ratoro ckorta c¢ cogepxxanuem: N — 0.5, P,Os5 — 0.25,
K,O — 0.6%. MuHepanbHble yIO0OpEeHUsST BHOCHIU
OJ, BCe KYJIBTYPHI CEBOOOOPOTA B COOTBETCTBUM C UX
OMOJIOTUYECKUMHU MOTpeOHOCTIMU. Mcmonb3oBann
N,., P. (N6P26) u K,.

OnbIT IPOBOIWINA B OTHOM 3aKJIalKe, METOIOM
PEHIOMU3UPOBAHHOIO pasMEIIEHUsI BapUaHTOB.
I1O0BTOPHOCTH OIIBITA TPEXKpaTHAas, IIOLIANE OIIBIT-
Hoii nenstHKU — 90 u 72, yueTHOit — 50 1 36 M2 cooT-
BETCTBEHHO B 8-if 1 9-if poTaluu. ArpoTeXHU4eCcKue
MEPOIPULTUST TIPOBOAMIN B COOTBETCTBUU C PEKO-
MEHIOBAHHOM IJIsI JAaHHOU 30HbBI TEXHOJIOTUU BO3/IE-
JbIiBaHUA. MccimenoBaHust M HAOMIOOEHUSI B OIIBITE
MPOBOIWIN COIJIACHO METOAUYECKUM YKa3aHUSIM.
YpoxkaitHOCTh KYJbTYpP YYUTBIBAJIM METOAOM ITPOO-
HOT'O CHOIMA ¢ IUIOIANO0K Tuiowansio 1 M2 [8].

YcIoBHBIN 6aTaHC TyMyca B CEBOOOOPOTE pacCUM-
TBHIBJIM PAaCYETHBIM METOIOM ITO0 Pa3HOCTU MEXIY
BBIXOJIOM €TO M3 ITIOKHUBHO-KOPHEBBIX OCTAaTKOB
(ITKO) v moTepsiMy ryMyca Ipyu MUHepaiu3aluuu (He
YIUTHIBAJIM TTOCTYIIEHUE ¢ HABO30M, 13 APYTHX HC-
TOYHHMKOB, BBIHOC ypoXasaMu W T.I1.). JIIsT pacyera
WICTIOTb30BAI HOPMATHUBBI HAKOTUICHUS TTIOXKHUBHO-
KOPHEBBIX OCTAaTKOB IUIST Pa3IMIHBIX CETbCKOXO3STi-
CTBEHHBIX KYJBTYp B mouBax HedepHo3eMHOIT 30HBI
U CpeIHNe JaHHble MUHEpaTU3allui TyMmyca 1 Koad-
bUIMeHTH TyMUGWKAIIMA PACTUTEIBHBIX OCTAaTKOB.
Koadpdunment rymudpukanum ITKO kaprodens Ob11
npuHAT 3a 0.10, mIst Bcex ocTajabHBIX KyIbTyp — 0.25
[3,9, 10].

PE3VYJIBTATBI 1 UX OBCYXIEHHUE

BocnonHeHue moTeph OpraHMYeCcKOro BelllecTBa
TOYBbI OCYILECTB/SIETCSI INIABHBIM 00pa3oM 3a CYeT
BHECEHMSI OpTraHMYECKMX YOOOpeHUii, a Takxke 3a
cyeT ryMudUKaluy OpraHMYEeCKOro BellecTBa IT0-
SKHUBHO-KOPHEBBIX OCTATKOB IIPW BhIpalllMBaHUU
pa3IUYHBIX KYJILTYp B ceBooOopoTe. MX KojmuecTBO
1 KayeCTBO 3aBHUCST OT OMOJOTMYECKMX OCOOECHHO-
CTE€il CEJILCKOXO3SIMCTBEHHBIX KYJIBLTYP, CTPYKTYpPBI
CeBOOOOPOTAa M YPOXKAMHOCTU OCHOBHOM IIPOAYK-
LIMM, T.K. CYLIECTBYET TECHOE COOTHOIIEHUE MEXIY
MOCTYIUIEHMEM ITOXKHUBHO-KOPHEBBIX OCTAaTKOB B
TOYBY U YpOxKaeM OCHOBHOM npoaykumu [3].

ITo maHHBIM OMBITA, BKJIAA PAa3IUYHBIX KYILTYp,
BO37eJIbIBAEMBIX B CEBOOOOPOTaX, B HAKOIUIEHUE OP-
raHUYECKOIo BEIIECTBA B IOYBe pasauyaicsa. Hau-
oonblee konnmdectBo I1KO B mouBe ocTaBajsoch Mo-
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Tabmuuna 2. YpoxaliHOCTb KYJIBTYP U 00pa3oBaHMe MOXXHUBHO-KOPHEBBIX OCTATKOB B CEBOOOOPOTAX
YpoxaitHocTb, 11/Ta Komuuectso I[TKO, T/Ta
8-TI0JIBHBII CEBOOOOPOT
YepenoBaHue KyIbTYp
(mpomyxumst) Bes Hago3 Hago3 Bes Hasos Hasos
OB DeHIs 5.0 T/ra + 5.0T/ra + OB DeHIs 5.0 T/ra + 5.01/ra +
yaobp + (NPK)67.5| + (NPK)135 | Y0P + (NPK)67.5| + (NPK)135

YucTelii map 0 0 0 0 0 0
O3sumasi poxb (3€pHO) 15.9 20.3 20.8 2.4 3.0 3.1
MHoroneTHue Tpasbl 1-ro roga 38.0 92.0 97.2 5.3 8.3 8.8
MOJIb30BaHUS (CEHO)

MHoroneTHUe TpaBbl 2-ro roaa 334 46.0 46.6 4.7 6.0 6.1
MOJIb30BaHUsI (CEHO)

Jlen-monryHer 40.5 57.8 55.1 1.3 1.9 1.9
Kaptodenb (KiryoHM) 97.4 153.7 150.4 1.4 2.0 1.9
SlaumeHsb (3epHO) 12.1 23.6 28.5 1.6 2.8 34
OBec (3epHO) 15.7 28.5 33.7 2.0 34 3.7

3a ceBoobopoT, 11 3.¢./Ta, T/Ta 21.9 35.7 37.7 18.7 27.4 28.9

7-TIONBHBIN CEBOOOOPOT
Yepenopanue KybTyp Bes Hasos Hasos Bes Hasos Hasos
(mponyxiwms) o6 beHIs 5.7 1/ra + 5.7 t/ra + R 5.7 t/ra + 5.7 T/ra +
yAaoop + (NPK)77 |+ (NPK)120 | Y/O°P + (NPK)77 |+ (NPK)120

YucTelii nap 0 0 0 0 0 0
O3umast poxb (3epHO) 13.2 23.7 27.8 2.1 3.3 3.6
MHoroneTHue TpaBhbl 1-ro roga 35.9 93.3 81.2 5.0 8.4 7.3
MOJIb30BaHUS (CEHO)

MHoroneTHue TpaBbl 2-ro roaa 34.6 74.7 71.2 4.8 8.9 8.5
MOJIb30BaHMS (CEHO)

Jlen-nonryHelr (JIbHOCOJIOMA) 43.8 64.2 74.4 1.4 2.1 2.5
SAumeHb (3epHO) 19.5 37.2 40.2 2.5 3.7 4.0
OBec (3epHO) 15.5 25.0 31.6 2.0 3.0 3.5

3a ceBoOOOpOT: 11 3.€./Ta, T/Ta 22.7 40.3 42.4 17.8 29.4 29.4

cJie MHOTOJIETHUX TpaB 1-ro u 2-ro romaa IoJjib30Ba-
HuUs (KJIeBep KpacHBIM + TUModeeBKa), 4YTO
COIIacoOBAJIOCh C JAHHBIMU APYTUX MUCCIEeAOBATEICH
[1, 5]. ITpu ypoxkaiitHocTu ceHa oT 33.4 mo 93.3 11/ra B
rmouBe octaBajioch [1KO ot 4.7 10 8.9 T/ra. B pe3yib-
TaTe X ryMU(UKALIMK B II0OYBE 00pa30BajIoCh ryMmyca
ot 1.17 no 2.24 1/Ta, 4T0 06ECIEYNBAJIO €TI0 ITOJIOXI-
TeJIbHBIN OanaHc B pa3mepe ot +0.91 no +1.90 1/ra
(Tabu. 2, 3).

Cpeny 3epHOBBIX KYJILTYp HauOOJbIIee KOJIuJe-
ctBo ITKO ocTraBajioch B MouBe Mocjie 03UMOi pKU:
ot 2.1 no 3.3 T/ra. OgHaKo uU3-3a BBICOKOI1 MUHEpa-
Jm3anuu rymyca B ee noceBax (1.20 T/ra) moJiydeH
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OTpULIATEJIbHBIN OaJlaHC TyMyca He3aBUCHUMO OT BHE-
cenus ynoopenmii: ot —0.10 mo —0.47 t/ra. Ypoxkaii-
HOCTb 3¢pHa 03UMOIT PXK1 HAXOAUJIACH B IIpeaesiax OT
13.2 no 27.8 u/ra.

Ilpu ypoxkaitHocTH sT9MeHS W oBca oT 12.1 1o
15.7 u/ra B BapuaHTe 0e3 ymoOpeHmii OajlaHC rymyca
ObLT oTpuuaTelbHbBIM M coctaBuil ot —0.09 no
—0.21 1/ra. I1pu NOBBIIIIEHUN YPOXKAWHOCTU STYMEHS
1o 19.5 11/ra B BapuaHTe 6€3 BHECEHUS yIOOpEHUIT B
7-TI0JIBHOM CeBOOOOpOTe OajlaHC Tymyca ObLT C1abo
noJjioxxureabHbIM — +0.06 T/Ta. BHeceHUe ynobpeHwmit
MOBBICWJIO YPOXaHOCTh 3epHa mo 23.6—40.2 1/ra,
obecrieunsio yBenndyeHue koandectsa [1KO n nmojo-
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Ta6muna 3. BocmoaHeHMe TyMyca B ceBOOOOPOTaX 3a CYET MOKHUBHO-KOPHEBBIX OCTATKOB

Oo6pazoBanue rymyca us [1KO, T/ra YcnoBHbIi 6anaHc, + T/ra
Munepa- 8-MoJIbHBII CEBOOOOPOT
YepenoBaHue KyJabTyp JNu3anus
r Hago3s Hago3 Hago3 Hago3
yMyca, T/ra Bes bes
oBDeHIs 50t/ra+ | 5.0T1/ra+ oBDeHIs 50t/ra+ | 5.0T/ra+
yaoobp + (NPK)67.5 [+ (NPK)135[7°°P + (NPK)67.5|+ (NPK)135
YucTelit map —1.50 0 0 0 —1.50 —1.50 —1.50
O3uMmast poxb —1.00 0.60 0.76 0.78 —0.40 —0.24 —0.22
MHoroneTHue TpaBsl 1-T0 —0.30 1.33 2.07 2.19 +1.03 +1.77 +1.89
roma I10JIb30BaHU (CEHO)
MHoroJjieTHHEe TpaBhl 2-TO —0.30 1.17 1.50 1.51 +0.87 +1.20 +1.21
rojia MmoJib30BaHusI (CEHO)
Jlen-nmonryHenn —0.60 0.34 0.48 0.48 —0.27 —0.12 —0.12
Kaprodeib —1.20 0.20 0.30 0.29 —1.00 —0.90 —0.91
Aumenn —0.60 0.39 0.71 0.86 —0.21 +0.11 +0.26
OBec —0.60 0.51 0.86 0.93 —0.09 +0.26 +0.33
3a ceBoo6GOpOoT —6.10 4.54 6.68 7.04 —1.57 +0.58 +1.34
B ron —0.76 0.57 0.84 0.88 —0.20 +0.07 +0.17
7-TIOIbHBIN CEBOOOOPOT
Munepa-
I—[epeILOBaHMe KYJABTYP JIN3aLUsa Bes Hasos Hagpo3 Bes Hasos Hagpo3
TYMYCA. T/Ta|yp oo 5.7t/ra+ | 5.771/ra+ oBDeHILs 57t/ra+ | 57t1/ra+
yRoop + (NPK)77 |+ (NPK)120[Y"°°P + (NPK)77 |+ (NPK)120
YHucTsliit nap —1.50 0 0 0 —1.50 —1.50 —1.50
O3uMmas poxb —1.00 0.53 0.83 0.90 —0.47 —0.17 —0.10
MH. Tpassl 1 .. —0.30 1.26 2.10 1.83 +0.96 +1.80 +1.53
MH. TpaBsI 2 I.11. —0.30 1.21 2.24 2.14 +0.91 +1.94 +1.84
Jlen-monryHerr —0.60 0.36 0.53 0.61 —0.24 —0.07 +0.01
SAumeHb —0.60 0.66 0.93 1.00 +0.06 +0.33 +0.41
OBec —0.60 0.50 0.75 0.87 —0.10 +0.15 +0.27
3a ceBooGopoT —4.90 4.52 7.38 7.35 —0.38 +2.48 +3.00
Bron —0.70 0.65 1.05 1.05 —0.05 +0.35 +0.43

XKUTENIbHBIN OalaHc rymyca B pa3smepe ot +0.05 mo
+1.34 1/ra.

IIpu mocTaTOYHO BBICOKOM YPOXAWHOCTH JIBHO-
cosioMbl OT 40.5 no 74.4 11/Ta 1ocne yOOpKM JbHA B
nouBe octaBaoch oT 1.3 o 2.5 T [1KO/ra unm ot 0.34
1o 0.61 T rymyca/Ta, OIHaKO ITOTepU rymyca B TToce-
Bax JIbHa ObLIN OONBIIIE, YEM €TI0 OOPa30BhIBAJIOCH N3
PaCcTUTEILHBIX OCTATKOB, et coctaBm ot —0.10
no —0.27 t/ra. Bo3aenpiBaHue KapTodels B §-T10JIb-
HOM CEBOO0OOPOTE M3-3a HU3KOTO KO3(PPUIIMEeHTA Ty~
MUGUKALMNA pacTUTEIbHBIX OcTaTKOB (0.1 T/ra) u BbI-
COKOI1 MUHepaau3anuu rymyca B moceBax (—1.20 1/ra)

MPUBEJIO K CYIIIECTBEeHHOMY AeuLuTy rymyca ot —0.91
no —1.00 t/ra. Haubonee BbIcOKME IMOTEpPU rymyca
OTMEUEeHHBI B YUCTOM T1apy [3, 9].

IMpumeneHme ymoopeHniA B ceBOOOOPOTAX MOBBI-
CUJIO YPOKAilHOCTh KYJIbTYp U MPOAYKTUBHOCTH CE-
BOOOOpPOTA B LIEJIOM, M, KaK IIPAaBUJIO, YBEJIMIMIO 00-
pasoBanwue [TKO. B 8-mronsHOM ceBOOOOpOTE B Bapy-
aHTe 06e3 MPUMEHEHUS YI0OpeHU TPOayKTUBHOCTD
cocraBmia 21.9 1 3.e./ra, Ipyu HACHIILIEHHOCTH 1 Ta
CeBOOOOPOTHOH TUIOIIAIN YIOOPEHUSIMHA B 103€ 135 KT
n.B. NPK ona yBenumumiaach Ha 63% u cocraBuia
35.7 11 3.e./ra, npu HaceiueHHocTH 200 kT 1.B. NPK
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yBenmawmiach Ha 72% u cocrasuia 37.7 11 3.e./ra. Ko-
mraectBo TTKO 3a ceBOOOOPOT IIpH 3TOM YBEITWIM-
Joch Ha 47 1 55% cooTBeTCTBEHHO. MUHepaIn3amnus
rymyca B 8-II0JIbHOM CEBOO0OOPOTE C KapTodenaeM co-
craBmia 6.1 T/ra, a KOJIUYECTBO TyMyca, 06pa30oBaH-
aoro n3 [1KO, B BapuaHTe 0e3 BHeCeHUS yIOOpEHMIt
coctaBmwio 4.54 t/ra, 4TO OOYCIOBMJIO €r0 OTpUIA-
TeJIbHBIN OamaHc B pasmepe —0.20 1/ra B ron. Hacei-
IMEeHHOCThL ceBoobopoTa B 1o3e 1351 200 kT 1.B. NPK
Ha 1 ra ceBOOOOPOTHOIT MmiTomIany obecneumia cia-
OOMOJIOKUTENILHBIN OaaHc rymyca B paszmepe +0.04
u +0.17 T/ra B rom.

B 7-nonpHOM ceBooOOpOTE 6e3 KapTodenss B Ba-
puaHTe 0e3 TNpUMEHEeHUs YIOOpeHUil MPOIYKTUB-
HOCTBh cocTaBuiia 22.7 11 3.€./Ta, Py HACBIIIIEHHOCTU
1 ra ceBoOOOPOTHOI TIOLIAAN YIOOPESHUSIMU B 103¢€
150 kr 1.8. NPK ona yBesmmumiiace Ha 78 % 1 cocTaBu-
na 40.3 1o 3.e./ra, ipu HacbileHHOCTU 200 KT 14.B.
NPK yBeanumnace Ha 87% u cocrtaBuia 42.4 11
3.e./ra. KonmmuectBo ITKO 3a ceBoo6OpOT npu 3T0M
YBEJIUYIIOCH Ha 65% B 060ux BaprnaHTax. MuHepa-
JIM3a1Ms ryMyca B ceBooOOpoTe 06e3 KapTodes Oblia
MeHblIe — 4.9 T/ra, a KOJIU4eCcTBO rymyca, oopaso-
BanHoro u3 [1KO, B BapuaHTe 6€3 BHECEeHUS yIo0pe-
HUI1 OBLJIO TIPaKTUYECKU ONUHAKOBBIM — 4.52 T/ra.
bananc rymyca B ceBooOopoTe 6e3 KapTtodensa u 6e3
BHECEHMS yIOOpeHM OBbLT OJIN30K K 0e31e(PUIIMTHO -
My u coctaBui —0.05 t/ra B rong. HacklmeHHOCTD ce-
Boob6oporta B go3e 150 m 200 xr 1.B. NPK Ha 1 ra ce-
BOOOOPOTHOM TLIIOMIAAM OOECIIeUMIa MOJIOXUTEIh-
HBII OamaHc rymyca B pa3mepe +0.28 u +0.43 1/ra B
rOJl COOTBETCTBEHHO.

BbIBO/1bI

1. Hanboneimii BKIaa B cOXpaHEeHUE TIJIOIOPOIUS
JIEPHOBO-TIOA30JIUCTO ITOYBBI CPEIN BO3IEJIBIBAEMbBIX
KYJIBTYp B JIBHSIHBIX CEBOOOOpOTax oOecrneuynBaIu
MHOTOJIETHHE TpaBbl 1-TO 1 2-TO roja IOJb30BaHUS
(keBep KpacHbI 1 TUModeeBKa). [1pu cpenHeit ypo-
JKaHOCTU ceHa 62 11/Ta B IoYBe 00pa30BBIBATIOCH 6.8 T
MOXXHUBHO-KOPHEBBIX OCTAaTKOB/Ta, B pe3y/IbTarTe I'y-
MU(GUKALIUN KOTOPBIX B IIOUBE CO3IABAJICS MTOJIOXU-
TEeJIbHBIM OajlaHC TyMyca B CpeOdHEM B pa3Mmepe
+1.35 1/ra.

2. [Tony4nTh MOJIOXKUTEILHEIN Oaj1aHC rymyca 6e3
MPUMEHEHUS yIOOPEHM I TOBKO 3a CUET MOXKHUBHO-
KOPHEBBIX OCTAaTKOB KYJIBTYp IPU CPeOHEH IIPOAYK-
TUBHOCTM ITOJIEBOTO CeBooOopoTa 22 11 3.€./Ta HEBO3-
MOXHO. leuuut rymyca B C€BOOOOpOTE C KapTode-
Jiem coctaBusl —0.20 T/ra, IpU UCKIIOYEHUU KapTo-
dest u3 ceBoobopoTa Ae(PULIUT TyMyca CHU3ZUIICS 10
—0.05 t/ra B rog.

3. IIpumMeHeHre yIOOPEHUI YBEINYIIO MPOIYK-
TUBHOCTb CEBOOOOPOTOB B cpeaHeM Ha 17 11 3.e./ra,
ATPOXUMUA
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TTOXXHUBHO-KOPHEBBIE OCTAaTKU IMMOBBICHIIN COMEpIKa-
HHUe rymyca Ha 10.6 T/ra 3a ceBOOOOPOT, YTO ITO3BO-
JIWUIO TIOJIYYHTH ITOJOXUTEIBHBIM OajlaHC TyMyca B
noyse B cpenHeM +0.23 1/ra.

4. Hanbomnee BRICOKMIT OalaHC TymMyca oOecIieun-
Jla HACBIIIEHHOCTb CEBOOOOPOTOB yIOOPEHUSIMU B
no3e 200 xr a.B. NPK Ha 1 ra ceBooGOpOTHOI MJ10-
manu (HaBo3 5.0 T/ra + (NPK)135 u HaBo3 5.7 T/ra +
+ (NPK)120). B 8-monpHOM ceBooOopoTe (rmap 4u-
CTBII1 — 03UMast pOXb C MOJCEBOM MHOTOJIETHUX TPaB
(KJIeBep KpacHBbIM U TUMOgeeBKa) — MHOTOJIETHUE
TpaBbl 1-TO TOAa MOJIB30BAaHUSI — MHOTOJIETHHUE Tpa-
BBl 2-TO To/ia MOJIb30BaHUS — JIEH-AOJTYHEIl — Kap-
Toenb — TIMEHb — OBeC) OajlaHC TyMyca COCTaBMJI
+0.17 T/ra B ron. Ilpu uckaoueHun n3 ceBoobopora
KapTodes yCIOBHBIN OajaHC TymMyca ITOBBICUIICS 10
+0.43 T/ra B rom.

CITMCOK JIMTEPATYPbI

1. Jlowaxos B.I. 3HayeHUE pPaCTUTEJILHBIX OCTaTKOB B
BOCIIPOU3BOJICTBE TJI0A0poaAus 1MoyB B HeuepHozeM-
Hoit 3oHe // Jokin. TCXA. 2018. Bem. 290. Y. III.
C. 54-56.

2. Mydpeix H.M., Camoghanosa H.A. ONbIT NCIIONB30BA-
HUSI pACTUTEIbHBIX OCTATKOB B Io4yBax HeuepHosem-
Hoii 30HbI Poccun (0630p) // Tlepm. arpapH. BECTH.
2017. Ne 1(17). C. 88—97.

3. Joikoe A.M. T'ymyc n miogopoaue modBel. M.: Mock.
paGouwmii, 1985. 192 c.

4. Jlowakoe B.I. CeBOOOOPOT W TIOAOPOAUE TMOYBHI /
Ilon pen. B.I'. CerueBa. M.: BHUHA, 2012. 512 c.

5. bopucosa E.E. Ponb B ceBOOOOpOTaxX MHOTOJIETHUX
tpaB // BectH. HTUDMU. 2015. Ne §(51). C. 12—19.

6. Typycoeé B.HU., Boeamwvix O.A., JIponosa H.B., bairono-
6a E.A. Ponb MOXHUBHO-KOPHEBBIX OCTATKOB B BOC-
CTaHOBJICHUHU TUIonopoausi mousBbl // Ilinomopoaue.
2020. Ne 4. C. 10—12.
https://doi.org/10.25680,/S19948603.2020.115.03

7. [luaunenko H.I. BnusiHue MIUTETBHOTO TPUMEHEHUS
2JIEMEHTOB OMOJIOTM3allMM HA OCHOBHBIE TTOKA3aTeIun
TUIOIOPOMST TIOYBBI M MPOAYKTUBHOCTh CEBOOOOpOTA
Ha MaJOryMOCHOM MaJIOKapOOHAaTHOM YepHo3eMe 3a-
Gaiikanbs // Arpoxumus. 2022. Ne 2. C. 3—12.
https://doi.org/10.31857/S0002188122020120

8. Mertomuueckue yka3zaHUs IO IMPOBEICHUIO MCCIEHO0-
BaHUI B JJIUTEJbHBIX ONbITax ¢ ynoopeHusmu. Y. 1.
Oco0eHHOCTH 3aKJIaAKU U MPOBEASHUS IITATEIbHBIX
OIMBITOB B pasJIMYHbIX yciioBusix. M.: BACXHWIJI,
1986. 146 c.

9. lyouna H X, Ilanosa E.A., [lemyxoe M.I1. Arpoxumus u
cucrteMa ynoopenus. M.: Arpornpommsaart, 1991. 399 c.

10. PexoMmeHOmamuu 110 ITOAAEPKAHUIO IIJIOOOPOIUS Oep-
HOBO-IIOI30JIMCTBIX ITOYB B CeBOOOOpoOTax TBepcKoit
o6aactu. Teepsb, 1997. 36 c.



KY3bMEHKO

Replenishment of Humus due to Crop-Root Residues
in Flax and Crop Rotations
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In the Central region of the Non-Chernozem zone of Russia on sod-podzolic light loamy soil in a long sta-
tionary experiment in flax crop rotations, the process of replenishing humus due to crop-root residues was
studied. Alternation of crops in the crop rotation in 2004—2011: pure steam — winter rye with sowing of pe-
rennial grasses (red clover and timofeevka) — perennial grasses of the 1% year of use — perennial grasses of the
2"d year of use — flax — potato — barley — oats. In 2012—2018, potatoes were excluded from the crop rotation.
The contribution of cultivated crops to the accumulation of soil organic matter varied. The largest amount
of crop-root residues (6.8 t/ha) remained in the soil after harvesting perennial grasses, which provided a
positive humus balance of +1.35 t/ha. In the crop rotation with potatoes without the use of fertilizers, the
humus deficit was —0.20 t/ha, with the exclusion of potatoes from the crop rotation, the deficit decreased
to —0.05 t/ha per year. The use of fertilizers increased the productivity of crop rotations by an average of
75%, the amount of crop-root residues increased by 10.6 t/ha or 58%, which allowed to obtain a positive
balance of humus in the soil. The use of fertilizers at a dose of (NPK)200 (manure 5 t/ha + (NPK)135 and
manure 5.7 t/ha + (NPK)120) in an 8-pole crop rotation with pure steam and potatoes when saturated by
25% with perennial grasses provided a humus balance of +0.17 t/ha per year, in 7-full crop rotation with pure
steam and without potatoes at saturation by 28.5% with perennial grasses — +0.43 t/ha per year.

Keywords: flax crop rotation, crop-root residues, humus, balance.
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