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B LlenrpansHoM paitone HeuepHozemHoit 30HbI PD Ha n1epHOBO-1TOA30JUCTOM CPEAHECYINIMHMUCTOMN MO~
B€ C BLICOKUM cofepXaHueM pocdopa usydaiu 4-moJjibHble CEBOOOOPOTHI C KOPOTKOIT poTalueit, ¢ Bo3ae-
JIBIBAHKWEM JIbHA JOJITYHIA. PACCMOTpeHBI pe3yabTaThl UBMEHEHU arpOXUMUYECKUX ITOKa3aTeleil OUYBbI
U TIOBBIIEHUS YPOXKAWHOCTH JIbBHOIPOAYKIIMU ITPU TTOCEBE JIbHA-AOJITYHILIA TTOCJIE HOBBIX IPEIIIeCTBEHHU -
KOB, C MCITOJIb30BaHMEM Ha yIoOpeHue 3eJeHO MacChl IOYKOCHOIO IMOceBa TOPUYUIIbl O€I0i, C y4eTOM
BHECEHHBIX MUHEPaJIbHBIX yIOOPEHU1 IO KYJBTYPhl CEBOOOOPOTOB. OTMEUYEHO MOJI0XUTEIbHOE BIUSIHUC
ouodpyHrunnaa CrepHudara rmocje yoopKu ssuMeHsI Ha YPOKailHOCTh JIbHOIPOAYKIIMUA. YCTAHOBJIEHO, UTO
HauOOoJIbIIIAsT YPOXKAWNHOCTh IbHOTPECTHI TTOJyYeHa IToc/Ie TpeAlleCTBEHHKA TOpUYMLIbI O¢10ii Ha 3eIeHbIi
KOPM C ITIOYKOCHBIM TTOCEBOM TOPYUIIBI 6€JI0i Ha 3eJieHoe y1oOpeHue B KomdecTBe 5.3 T/ra, IbHOCEMSIH —
1 1/ra, Bcero v TpenaHoro JbHOBOJIOKHA — 1.7 11 1.8 T/ra ¢ BLICOKMMU MTOKAa3aTeIsSIMU KaueCTBa JIbLHOTPECTHI,
COOTBETCTBOBABIIMMU HOMepy 2.5. IToka3zaHo, 9YTO ¢ MOMOIIBLIO MOYBeHHOTro onodyHruimaa Crepaudara
(meiicTByIOIIEE BELIECTBO — CIIOpbl rpuba Trichoderma harziannum BU3P-18, Tutp 1010 KOE/r), npenxa-
3HAYEHHOTO JJIs1 pA3JIOKEHUSI PACTUTEIbHBIX OCTATKOB U MOJABJIEHUS IIOYBEHHBIX (PUTOIIATOTEHOB, MOX-
HO 0310pOBUTH NMOYBY. B ceBoo6GOpOTE, IIe BhICEBAJIM BUKOOBCSIHYIO CMECh Ha 3€JI€HBIM KOPM C MOYKOC-
HBIM IIOCEBOM T'OPUYMIILI O€JI0 Ha 3eJIeHOe yIoOpeHre ypOXKailHOCTh TPeCThl yBeanuuaach Ha 0.5 T/ra u
cocTtaBuiia 2.2 T/ra, Bcero BojiokHa — Ha 0.1, TpenaHoro — Ha 0.2 T/ra, yl1y4llIajloch U Ka4eCTBO TPECThI
Ha 0.5 HoMmepa, TTOBHIIIAIACh IPOAYKTUBHOCTL CEBOOOOpOTa Ha 13% 1ociie mpeallecTBEHHIUKA SUMEHS C
HUCITOJIb30BaHUEM OMOMYHTULIMIA IO CPABHEHUIO C CEBOOOOPOTOM, IJI€ TOBTOPHO 3 ro/1a MOAPsiA BbICEBAIN

JICH-JOJITYHCII.
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BBEAEHWE

JleH-monTyHe1 peKOMEHIOBaJIN BhICEBAaTh B 7—8-
MOJIbHBIX CEBOOOOPOTAX C OAHUM IIOJIEM JibHA. [1pu
3TOM Habogam 3P GeKTUBHOE CHIKEHME TTaTOTeH -
HoU MUKpodaopbl. CucTeMaTUYECKOE TIPUMEHEHNE
MOBBIIIEHHBIX JO3 MUHEPAIbHBIX YIOOPEHUI B CEBO-
000poTe CIIOCOOCTBOBAJIO HAKOIIEHHUIO B ITIOYBE I10-
IBIKHBIX dopM (ocdopa, Kaans, MO3BOJSIIIO TO-
OGUTBCS TIOBBILIEHUSI COAEPXKAHUS TymMyca B ITOYBE.
BosgenbiBanve ThHA-IOJATYHIIA OCIE MHOTOJIETHUX
TpaB 1-T0 roja MoJib30BaHMs C MTOBBIILIEHHON! 1030ii
MUHEpaIbHBIX YIOOpPEeHU OO ero mocesB 0 WH-

§ Pa6ora BeImONHEHA B paMKax TrocyIapCTBEHHOIO 3aJdaHusl
(Ne FGSS-2019-0017) o mporpamme DeneparbHOTO HAYIHO-
ro LHeHTpa JIyOsIHbIX KyabTyp Ha 2019—2023 rr. mpu noaaepxke
MuHo6pHayku Poccuu.
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TEHCUBHOU TEXHOJOTUU TTO3BOJISIET Pa3MECTUTh B
7-n0JBHOM CceBOOOOpOTE 2 MOJSI CO JILHOM-AOJITYH-
1IOM, 00€CIeuYnTh YBeIUUYeHUEe MTPOIYKTUBHOCTH Ce-
BooOopora B 2.2 pa3a [1, 2]. YcTaHOB/IEHO, YTO IIpE/I-
IIECTBEHHUKU O3UMasl poxXb U OBeC 00JafaloT Jyd-
MM (pyHTUCTaTUYECKUM neiicTBueM [1, 2].

BoisiBuM, 4TO NMpY IMOBBIIIEHUU KYJIbTYPhI 3€M-
Jieneaust SYMeHb, UYL IToCe IIacTa MHOTOJIET-
HUX TpaB, B Ka4eCTBE MpeAlIeCTBEHHUKA JbHA-10JI-
TYHIIA TI0 CPaBHEHUIO C MHOTOJIETHUMM TpaBaMu
MMeEET MPEUMMYIIECTBO B CHMKEHMM 3aCOPEHHOCTU
€ro IMoCeBOB, YTO CIIOCOOCTBYET YBEJIUYEHUIO YPO-
>KalHOCTU JbHOIIpOAYKLMHU [3].

BHeceHune opraHnyeckux yaoOpeHUid B JTbHSIHOM
ceBOO0OOpOTE SIBIISIETCS OOJHUM U3 (PAKTOPOB B CO-
XpaHEHWHU 3aMacoB MUTATEIbHBIX BEIIECTB B MOY-
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Be. B 7-TI0JIbHOM JIBHSTHOM CEBOOOOPOTE C OOHUM
IOJIeM JbHA-IOJTyHIIA IIpU IIPUMEHEHUM OpPraHoO-
MUHEPAJIbHOI CUCTEMBI yIOOpeHMs OalaHC JIeMeH-
TOB IIMTAaHUS B MOYBe cocTaBMiI: azota — +10.3, doc-
¢dopa— +22.2, kanus — +11.4 kr/ra. HamGoJee Brico-
KM€ IT0Ka3aTeJIH MJI0I0POIHS IIOUYBEL 1 HANOOJIBIITYIO
arpOHOMMYECKYIO 3P (PEeKTUBHOCTH 00ECTIeU IO BHE -
ceHre HaBo3a B KommuecTBe 5.7 T/ra + (NPK)120—
170 [4, 5].

JleH-moJIryHel MMeeT ¢1abo pa3BUTYIO KOPHEBYIO
CUCTEMY U OYEHb YYBCTBUTEJIEH K HEJOCTATKY B ITIOY-
Be JierkoycBosieMbIXx hopMm docdopa. Hanbombiras
MpubaBKa ypoxKailHOCTH JIbHOCOJIOMBI ITOJIyYeHa Mpu
colepkaHUuM MoaBMXHOTO ¢ochopa >50 Mr/kr u
CITaOOKMCIION MK OJIM3KOU K HEUTPAJILHON peaKkInu
MOYBEHHOTO pacTBopa. [Ipy BBICOKOM copepkaHUU
noaBUKHOTO (pocdopa BkIan GochOpHBIX yao0Ope-
HUI B ypOXXallHOCTb JIbHA-AOJTYHIIA CHUXXAJICS Ha
20—-30% [6].

JleH-goNTyHEllI OTHOCUTCSI K KaJWAJIIOOUBBIM
KynbTypaMm. DPGEKTUBHOCTb KaJTMMHBIX YIOOpEHUI
3aBUCUT OT BeJIMUMHBI pH 1 conepkaHus ITOABUKHO-
ro Kayuus B nouBe. Ha BKJ1aa KaJInMiiHBIX yIOOpEeHU B
YPOXXKAHOCTh JIbHA-JIOJITYHIIA OOJIbIIIOE BJIMSHUE
OKa3bIBaJl TPaHyJIOMETPUYECKUII COCTaB MOYBHI [6].
Ponb a3oTHBIX ynoOpeHuit B GOPMUPOBAHUU YPO-
KaHOCTU JIbHA-IOJTYHIIA IIOHIMXajdach II0 Mepe
yBEJIMUEHUSI TYMYCUPOBAHHOCTH MOYBHI [7].

JleH-pgonryHel oTpullaTeIbHO pearupyetr Ha IMo-
BTOPHBIN TMOCEB €ro Ha OJHOM M TOM Xe MoJie He-
CKOJIbKO JieT Ttoapsia. I1pu 3ToM oTMeueHOo HaKoTe-
HUe crieuuduIeckux 1js 3TOM KyJabTypbl O0JIe3Hel,
BpeauTelieil 1 COpHSIKOB, B YACTHOCTH, TAaKOTO Bpe/l-
HOTO COpPHSIKA KakK ITbIpeii Ion3yduii [8].

B nocnennee Bpems B HeuepHosemHoii 30He PD
COKpPaTUJIMCh TUIOIAIU MO/l 36 PHOBBIMU, CHU3MJIOCh
BHECEHUE Ha IMOJIsSI OpPTaHWYECKUX yITOOpEeHU, HApy-
IIWINCh TPAOULIMOHHBIE CEBOOOOPOTHI. B pesynbTraTe
JIEH-JIOJITYHELl TPUXOAUTCS BO3BpalllaTh Ha OIHO U
TO 3X€ MOJIE PaHbIIle PEKOMEHIYEMBIX 7 JIET.

Bo3HukI1a HEOOXOTMMOCTb BOCCTAHOBJIEHUS ILJI0-
JIOpOIMSI TIOUB 34 CUET BHECEHUSI HA yIOOpEeHYe 3e1e-
HOM MaCChl TOPYULILI O€101 U MUHEPaJIbHBIX y100pe-
HUU TI0Hd, JeH-IOJTYHEIl M TIPeAIIeCTBEeHHUKN [8].
CymiecTByeT HEOOXOIMMOCTh 3aMEHBI TPagWUIIMOH-
HBIX TIPEIILIECTBEHHUKOB TI0] JICH-AOJTYHEell Ha HO-
BBIE.

BosnenbiBaHue Ha 3ejieHOe ynoOpeHre TopUYrLlbl
0eloil  CIMocoOCTBYET COKpallleHUI0 KOJMYeCTBa
ctebJieil mbIpest MoJA3y4ero B moceBax JbHa-A0JITyHIIa
U BHECEHUIO IOIOJHUTENIbHBIX MUTATEeJbHbIX Be-
IIECTB B ITOYBY [8]. YcTaHOBIIEHO, YTO C yBEIUUYEHU-
€M HOPMBbI BbICEBa TOpUMIIbl OO0l BO3pacTaeT ee
KOHKYPEHTHAasi YCTOMYMBOCTh K COpHSIKaM [9].
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Heob6xonuMo oTMETUTh, UTO MPU BbIpalllMBaHUU
Tropuulibl Oejioit B 7-MOJLHOM CeBOOOOPOTE B 3aHSI-
TOM TIapy C BHECEHUEM TOP(HOHABO3ZHOTO KOMIIOCTa
70 1/ra, pasjgoxeHue B MOYBE 3€JEHOI MacChl cuie-
paTa obecrnieurBajio 0O6pa3oBaHUE BeIIECTB KUCIOT-
HOI MPUPOJIbl, U U3BECTKOBAHHAS MTOUYBA MOAKHUCIISI -
Jiach Ha 0.4 en. pH 6e3 CHUXKeHUST CyMMBbI TTOTJIONIEH -
HbIX OCHOBaHUM. DTO CMIOCOOCTBOBAJIO YBEJIUYEHUIO
MOJBUXXHOCTU MUKPOIJIEMEHTOB U HEKOTOPOMY Ha-
KOTLUIEHUIO B TIOYBE BOAOPACTBOPUMOro 6opa u 1mo-
nBrkHoro nuHka [10]. ITo o6beMy nocTyruieHus Ka-
Jiusl cunaepalivs Obljia paBHOLIEHHA 3amnaliike Topdo-
HaBO3HOro kommnocta 54 T/ra U YyBeJIWuyuBaja
coiep>KaHue TOJBMXKHOTO Kausl B TIOYBE B CpeaHEM
Ha 20 Mr/Kr. OTOT NpUeM, MOBbIIIAsl OUOJIOTUUECKYIO
aKTUBHOCTb TIOYBBI, CIIOCOOCTBOBaJ YBEJIUYEHUIO
CTeNeHU MOABUXHOCTU (pocdaToB MOYBHI U MOBbI-
1IaJl cofepxkaHue MoABMXXHOro (phochopa B cpenHem
Ha 22 mr/ra [10].

Llens paGoOThl — BHIABICHUE M3MEHEHUS arpoXu-
MUWYECKUX ITOKa3aTejieil IMMOYBEI MPU BBIpAITUBAHUM
OIHOJICTHUX MpPENIIeCTBEeHHUKOB Ha 3eJIeHbIIl KOPM
C UCTIOJTB30BaHNEM 3€JICHOM MaCChl TIOYKOCHOM TTPO-
MEXYTOYHOM KyJBTYpBI TOPUYUIILI OejI0it Ha ymoope-
HHUE C YYETOM BHECEHMSI MUHEPaJIbHBIX YIOOpEeHUI
MO MOCEB TIPEAIIeCTBEHHUKOB M JIbHA-TOJTYHIIA
IJIST TIOBBILIEHUST YPOXKAWHOCTU JIbHOIIPOOYKIIVHA B
CceBO00OPOTaX ¢ KOPOTKOM pOoTaIreii.

METOJINKA UCCIEJOBAHUA

HccnepoBaHue MpoBOIMIIN B IIEHTPAJILHOM paiio-
He HeuepHoseMHoii 30HBI PD (TBepckast 06:1.) B e~
puon ¢ 2016 mo 2019 r. Ha HepPHOBO-MOA30JUCTOM
CPETHECYIIMHUCTOM ITOYBE C peaKIUei IIOUYBEHHOTO
pacTBOpa OT CIA0OKUCIOM MO CHIBHOKHUCION (I10
T'OCT 26257-97) (pHgc 4.4—5.4). Ilepen nmoceBom
JIbHA-IOJTYHIIA II0YBa OITBITHHIX YYaCTKOB XapaKTe-
pM30BajlaCh OYEHb BBICOKMM CcolepxXaHuem (110
IOCT 26907-91) moaBukHoro d¢ocdopa (270—
452 MI/KT), HOBBILLIEHHBIM U BBICOKMM COACpPXaHU-
eM kanust (84—256 mr/kr). CogepkaHue Tymyca Obl-
o paBHO 1.5—1.6% (mmo T'OCT 26213). Ilonesoii
OTIBIT OBITT ogHOMaKTOpHBIM. M3yuamu 3 ceBooOopo-
Ta ¢ KOPOTKOM poTtanmeii. B mepBouIii TOm BEICEBAIN
MpeaIIeCTBeHHUKY JIbHA-A0JTYHIIa. B mmepBoM ceBo-
000poTe OB TTOCESTH TIMEeHb copTa Bmamumup Ha 3ep-
HO, C HOPMOM BbICEBA 5 MJIH BCXOXXMX CEMSTH,/Ta C II0J-
HOM 0301 MUHEpalTbHBIX ynoopenmii N45P80KS80, Bo
2-M 1 B 3-M ceBOOOOpOTax — Ha KOPM BUKOOBCSHAsI
cMech 1 ropumia 6emast copra JIyroBckas ¢ Immoykoc-
HBIM IIOCEBOM TOPYMIIBI O€JI0ii Ha 3eJeHOoe ymoope-
Hue (tabn. 1). Ilepen moceBoM IIpedllieCTBEHHMKA
TOpYUIIbl O€I0M Ha 3€JE€HBI KOPM BHOCHJIN MUHE-
panbHble ynobpeHus u3 pacyera N35POK60, mepen
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Tabomuna 1. Cxema ceBOOOOPOTOB ¢ KOPOTKOI poTalimeit

CeBoobOopoT YepenoBaHue KyJbTyp B CEBOOOOPOTE
1-i SumeHp Jlen-nonryHen |JIeH-moaryHert JleH-monryHeln
2-i1 BukooBcsiHast cMech ¢ TOYKOCHBIM TToceBoM | JIeH-monryHel | lumMeHb ¢ BHeceHueM | JIeH-ToATyHell
ropumiibl 0€J0it Ha 3eJiIecHOe ynoOpeHure CrepHudara
3-i1 Topunira 6enast ¢ ITOYKOCHBIM ITOceBOM Top- | JleH-monryHel | lumMeHb JleH-nmonryHelx

YUKl OeJI0M Ha 3eJIecHOoe yaoOpeHue

IOCEBOM BUKOOBCSIHOM CMECH, KakK IMpeaIIecTBeH-
Huka Ha 3eaeHbiil Kopm, — N30POK70. I'opuuiy Ge-
JIYIO Ha 3€JIEHOE YA0OpeHuUe 1ocyie YOOPKU rOpUMLIbI
0eJiolf U BUKOOBCSTHOI CMECH Ha 3€JICHBIII KOPM BbI-
palvBain 6€3 BHECEHUsI MUHEPATbHBIX YIOOPEHUA,
BbICEBAJIM C HOPMOMU BbiceBa 4.5 MJIH BCXOXHUX Ce-
MsIH/Ta.

Ha 2-ii rox mmocJie TipeaiecTBEHHUKOB BO BCEX ce-
BOOOOpOTaX BBICEBAJIM JICH-TOJTYHEll copTa TBep-
ckoii. Ero BeICeBaim ¢ HOpMOIi BBICeBa 22 MJTH BCXO-
KUX CEMSIH/Ta, ¢ BHECEHUEM MUHEPaIbHBIX yIo0pe-
HU mopn KyiapThBanmio B mo3e NI10P22K80 mo
OOIIEeNPUHATOMN TEXHOJIOTUN.

B cienytoiieM rony B ceBoo60poTe (TUYMEeHb—JIEH-
JOJTYHEI—JIEH-T0JATYHell—JIeH-A0JITYHell) TIOBTOP-
HO BbICE€BaJIU JIEH-JOJTYHELL, BO 2-M U 3-M CEBOO0O-
poTax ¢ Bo3AebIBaHEeM TOYKOCHO rOpYuIlbl Oe10ii
Ha 3eJiIeHOe ynoOpeHre ObLI MOCesIH STYMEHb, BO 2-M
CeBO0O0OOPOTE C MPUMEHEHUEM OYBEHHOTO OMOPYH-
runnaa CrepHudara (80 r/ra) 1o6aBisiv B pacTBOP
Naa12 0151 paznoxeHusi pacTUTEIbHBIX OCTATKOB U
MoJaBieHusl MMOYBEHHBIX puTonaroreHoB. buodyH-
rua CtepHudar BHOCWIM TTOcjie YOOPKU STYMEHS U
3aJie/IbIBajid B MOYBY C TOMOILbIO KyJbTUBaLIMU. B
KOHII€ poTalluu 4-TI0JIbHBIX CEBOOOOPOTOB BHICEBAIU
JIEH-JOJTYyHell copTa TBepCKoOii.

3ejieHast Macca ropuuliibl 0e10i Oblla 3araxaHa Ha
ynoGpeHne B KoiudecTBe 13.6 T/ra mociie mpeniie-
CTBEHHUKa Topuulibl Oemoit m 14.3 1/ra — mocie
NpeameCTBEHHMKa BUKOOBCSIHON cMecu B Hayaje
porauuu 4-ToJIbHBIX CEBOOOOPOTOB CO JILHOM-I0JI-
ryHuoM. B 3ejieHoit Macce ropumiibl 0enoi coaepka-
jochk: N — 5, P,Os — 1.6, K,O — 4% Ha aGCOIOTHO Cy-
XO€ BEILIECTBO, B OYBY C 3€JIECHOM MAacCOM TOpPUYMLIbI
Oeoil B cpemHeM nocTymaio: azota — 70, pocdopa —
22 u xanus — 56 Kr/ra.

J11s1 6G0pBOBI C COPHOM PACTUTENBHOCTRIO B (pase
“emouyka” mMOCeBBI JIbHA-IOJTYHIIA OOpabarbiBaiu
0aKoOBOIT cMecChIo TepOUIINIOB, BKIfouaBIieii Ceka-
top Typ6o — 75 mi1/ra, Jlontpen — 250 mi1/ra, Muypa —
1 1/ra, 'epoutokc JI — 600 mur/ra. O6IIas TuIomaghb
JeJISTHKY T1OJIEBOTO OIIBITA COCTaBIIsLIA 88 M2, ydeTHAs —
66.5 M2. TTOBTOpHOCTB OMbITa TpeXKpaTHas. B Kaue-
CTBE KOHTPOJBHOIO BapuaHTa MCITOJIb30Balkl CEBO-

000poT  (IUYMEHb—JICH-IO0JTYHEL—JICH-I0JTYHEI—
JIEH-IOJITYHEI) C TOCEBOM JIbHA-IOJTYHIIA ITOCIe
MpeAlIeCTBEHHUKA STYMeHsI 3 roa IOapsi.

B nepuon BereTaniu npeanieCTBEHHUKOB TeMIIe-
paTypa Bo3ayXa U IIOTOAHBIE YCIOBUS 0J1aronpUsiTHO
BJIMSIJIA Ha TIOBBIIICHUE YPOXKAMHOCTU STUMEHS, BU-
KO-0BcsiHOM cMecH 1 ropuuiibl 6enoil. 'TK o Censi-
HUHOBY ObLIT paBeH 1.6. B cnenyloiiieM rony B mepuon
pocTa U pa3BUTUSI PacTEHUI JIbHA-IOJTYHIIA OBLIO
BiaxHo 1 terio, I' TK Takke 6bu1 paBeH 1.6. biaro-
MPUSITHBIE TIOTOAHBIE YCJIOBUSI CITOCOOCTBOBAJIM IO~
JIYYEHHMIO BBICOKOM ypOXKailHOCTU JIbHA-IOJITYHIIA.
MeTteopoJiornyeckye YCIOBUsI CIEAYIOIIero rojaa
OBLIM HE COBCEM OJIaronpusATHBIMU IJISI pOCTa U pa3-
BUTUS paCTeHUI JIbHA-IoJryHia. I1Tocie rmoceBa 1 Bo
BpeMsI BCXOJIOB JIbHA ITOTojia XapaKTepu30oBalach 3a-
CYIJIMBBIMU YCJIOBUSIMU C MUHUMAJIbLHBIM KOJIMYE-
CTBOM OCAaJIKOB U TeMIepaTypaMH, KOTOpbIe TIPEBbI-
IaJv cpemHue MHorojieTHUe mmokasatenu, I'TK obin
paBeH 0.83.

B koHIIe poTallMi METEOPOJOTMYECKME YCIOBUS
ObLIM HEOJArONMPUITHLIMU IS PAa3BUTUS PaCTEHUIA
JpHa-gonaryHua. Ilociie moceBa M 10 KoHIa ¢a3bl
“eouka” KOJMYECTBO OCAIKOB ObLLUIO MUHUMAJbL-
HbiM, ' TK = 0.74. Bo 2-1i gekane arnpesst ocaiku OT-
CYTCTBOBaJIM, B 3-i1 JeKaze aIpessd 0CaIKoB BbINAJIO
Bcero 8% ot HopMbl. CpeiHssI CyTOUHAasT TEMIIEPATY-
pa Bo3ayxa B Mae Obljla BhIIIE CPEAHUX MHOTOJIETHUX
noka3zareneil Ha 3°C. B utone, Bo BpeMsI IBETeHUS U
CO3pEBaHUs KOJIMYECTBO OCAIKOB IIPEBHIIIAIO CPEJl-
HUE MHOTOJIETHHE TTOKAa3aTelIn, TeMIIEpaTypa BO3Iy-
Xa ObLJ1a MEHBIIIe CpeIHeil MHOTOJIETHE HOPMBI, UTO
OTPMILIATEJILHO CKa3aJoCh Ha KOJIMYECTBE CEMSH B
KOpOOOUYKaX 13-3a IMJI0XOr0 ONbUIEHUS 1 3aBSI3bIBac-
MOCTH.

YueT ypoxast onpeaessin MoAeASHOUYHO, CIUIOII -
HBIM METOJOM, C IPUBEACHUEM YPOXKAMHBIX JaHHBIX
K CTaHIAPTHOM BIAXXHOCTU U YUCTOTE. JIJaHHBIE YpO-
XKAMHOCTU JIBHOIPOOYKLIMK 0O6paboTaHbl METOAOM
nucriepcuoHHoro aHanu3za [11]. HabmogeHus u mc-
CJieOBaHUS TIPOBOIMIN B COOTBETCTBUU C METOOV-
YeCKMMHU YKa3aHUSIMU 110 TPOBEASHUIO TOJIEBBIX
OTIBITOB CO JIbHOM-HOJATYHIIOM [12].

ATPOXUMHUA  Ne 10 2023
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Ta6mmna 2. I3aMeHeHne arpoXMMUYeCKUX TToKa3aTeliei MOYBHI Mepell TOCEBOM KYJIbTYP B CEBOOGOPOTaX ¢ KOPOTKOM poO-

Tauuei
ATpOXUMHMYECKHE TTOKA3aTe IV MTOYBBI
l'om moceBa
MPeNLECTBEHHUKOB BospenEmacyast P,05 K,0
M JIbHA-OOJITYHLIA KyTeTypa PHkal
MI/KT nouBkl (110 KupcaHoBy)
1-it ceBooGOpOT
1-1 SameHb 5.1 370 110
2-i1 Jlen-noiryHers 4.5 296 170
4-1 JleH-noJiryHe1g 5.2 270 220
2-1i ceBoOGOpOT
1-it BukooBcsiHast cMech 5.0 434 84
C TMIOYKOCHBIM TTOCEBOM
ropumibl 6esoit
2-i1 JleHn-ponryHert 4.5 298 134
4-1i JleH-nmonryHelr 5.1 330 244
3-i1 ceBOOOOPOT
1-1 T'opuuiia 6enast 5.0 452 92
C TTIOYKOCHBIM MOCEBOM
ropuuibl 0esoit
2-i1 Jlen-ponrynert 4.4 298 150
4-i1 Jlen-poinryHers 5.0 296 132

PE3VJIBTATbBI 1 UX OBCYXIEHHWE

JleH-monryHen pe3kKo pearupyeT Ha H3MEHEHHE
colepXaHUS 3JIEMEHTOB TMTaHUs B mouBe. [lepen
ITOCEBOM ITPEAIIECTBEHHUKOB BUKOOBCSTHOM CMECH 1
TOPYUIIHI OeJIOM Ha 3eJICHBIM KOPM B HavaJjle 3aKJIal-
KU ONbITa IT0YBa XapaKTepH30Bajlach CPEIHEKUCIION
peakiiieil MOYBEHHOIO pacTBopa, a B CeBOOOOpOTE
(STIMEHb—JICH-TONTYHEI—JICH-TOJATYHe—JIeH -0 -
TYHEI[) Tepen TTOCeBOM SYMEHSI — CIIaOOKMCIION.
INouBa mepen MOCeBOM ITPEAIIECTBEHHUKOB XapaKTe-
pH30Bajachk O4YeHb BEICOKUM conepkaHeM docdopa
W CPETHUM — KaJIusl.

INepen moceBOM JIbHA-AONTYHIIA TTOCIE BO3IEIIbBI-
BaHUSI MPEAIISCTBEHHUKOB B 4-TMOJBHBIX CEBOOOO-
pOTax ¢ KOPOTKOM poTaliei IIpON30IILIN U3MEHEHUS
colepsKaHUsSI TIMTATEJIbHBIX BelllecTB B mouBe. Kuc-
JIOTHOCTbB TTOUBBI CHU3UJIACH A0 CHIbHOKUCHOM. Co-
IepxaHue docdopa ocTaaoch OYeHb BBICOKUM, HO
abCoJIIOTHAsI BEJIMYMHA €T0 TToKa3aTelei CHU3MIIACh
B 1.2 pa3a o cpaBHEHMIO ¢ TTOKa3aTeISIMU Nepe Mo-
CEeBOM IIpeAIlIeCTBEHHUKOB (Tadi. 2). B ceBoobopo-
TaX ¢ UCIOJIb30BaHMEM Ha yooOpeHue 3eJeHO Mac-
ChI TIOYKOCHOTO TT0CEBa TOPUMIILI 6eJIoi coaepKaHue
docdopa B mouBe CHUBMIOCH HA 136—154 MT/KT 1104 -
BBI, TOIJA KaK B CEBOOOOPOTE, Ilie BO3ACIbIBAIN SU-
MEHb, TOJIbKO Ha 74 Mr/KT 11ouBbl. ComepxkaHue poc-
dopa B ouBe ObUTO B 1.5—2.0 pa3a 6osplne, 9eMm Ka-
. OgHaKo T10 JIMTepaTypHBIM JaHHBIM [10], mirs
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MTOJTy4YeHUsI XOPOIIEeTo KavyecTBa JTEHOBOJOKHA CO-
IepkaHue Kalus HOJDKHO IIPEBHINIATh COIepsKaHe
docdopa B mouBe. OOECIIEYEHHOCTb NOYBHI KaIeM
IUIST TIOBBIIICHUS YPOXKAWHOCTH JIBHOIPOXYKIITUU
VIIy4IIMIach TIOCJE WCITOJIB30BaHMSI Ha 3eJIeHOe
ymobpeHue ropunisl 6eoit. ComepskaHre Kaausl CO
CpEeIHEero YBeJIMIMIIOCH 1O TTOBBIIIIEHHOTO. broorn-
YecKasl aKTUBHOCTD TTOYBHI B ITOCEBaX JIbHA-TOJTYH-
ma ObUTa BBICOKOM M COCTaBIIsSIIa IIOCIIEC TIpEIie-
CTBEHHUKA sS9IMeHS 61%, Tociie MBOMHOTO IoceBa
TOPYMUIIEI OEJIOM ¢ MCTIOJIb30BAaHUEM e¢ 3eJICHOM Mac-
CBI Ha KOPM ¥ yIoOpeHHe yBenmauiaach Ha 4%. Beico-
Kasl 6mojorndeckasi aKkTUBHOCTD TTOYBBI CBUICTETb-
CTBOBAJla O MOCTATOYHOM OOECITeYeHHOCTH ITOYBBI
a30TOM, TIPU 3TOM B TTOYBE aKTHBHEE MPOUCXOIMIIN
TPOIIeCCHI OKUCIICHUS KIETUYATKH.

buonornyeckast akTMBHOCTh ITOYBHI B ITOBTOPHBIX
ITOCEBAxX JbHa-OJOJITYHIIA B CJICAYIOIIEM IOy CHMXKAa-
JJaCb, B OCHOBHOM M3-3a CyXHMX ITOTOAHbIX YCJIOBI/Iﬁ n
coCTraBujia 16%, YTO CBUACTEIbCTBOBAJIO O HEAOCTA-
TOYHOM KOJMYECCTBE a30Ta B ITOYBEC.

Ha 4-ii ron nepen moceBOM JibHa-IOJTYHIIA B KOH-
1ie poTallMu B ceBOOOOpOTax (SiUMEHb—JIEH-IOJTY-
Hell—JIEH-AOJTYHel—JIeH-10JITyHell) U (BUKOOBCSI-
Hasli CMeCh Ha 3eJICHBIM KOpM C Topuuiieii 6eyroii Ha
3eJieHoe ynoOpeHue (JIeH-AOoJryHelu—sIYMeHb—JIeH-
JIOJITYHEL[) MoYyBa Obljla CIabOKUCIION, colepkaHue
¢docdopa ocTaBaoch 0O4eHb BHICOKUM, HO a0COJIIOT-
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Ta6mmma 3. MisMeHeHre ypoXKaitHOCTH JIbHA-IOTYHIIA ¥ Ka4eCTBa JIbHOITPOIYKIIMU B CEBOOOOPOTAX C KOPOTKOM poTarueit

YpoxxaltHOCTb TBHOMIPOMYKIIUM, T/Ta
JIbHOBOJIOKHO Ne nbHOTpECTHI
CeB0o06OpOT JIBHOTpECTa JIbHOCEMEHa
BCETO TpemnaHoe
1-i1 rom moceBa JibHa-IOJTYHIIA
1-i 5.04 0.89 1.79 1.58 2.5
2-i1 5.14 0.82 1.76 1.63 2.5
3-i 5.30 1.04* 1.84 1.73 2.5
HCPys, /T2 1.20 0.21 0.44 0.15 —
4-i1 rog moceBa JibHa-A0JTYHIIA
1-i 1.74 0.19 0.52 0.32 1.0
2-i 2.24% 0.24 0.60* 0.48* 1.5
3-ik 2.12% 0.20 0.55% 0.49* 1.5
HCPys, /T2 0.03 Fy, < Fys 0.01 0.01

*JlocToBepHO Ha 5%-HOM ypOBHE 3HAYUMOCTH.

Ta6muna 4. [1ponyKTUBHOCTB 4-TIOJILHBIX CEBOOOOPOTOB ¢ KOPOTKOIT poralmeit

KomuuecTBo 3epHOBBIX enmmuHUII (3.€.) (cpemHee 3a 4 roma), 11 3.e./Ta

1-1 ceBOOGOPOT (STYMEHb—JICH-
TONTYHEeI—JIeH-A0JTYHell—JIeH-
IIOJITYHEII)

2-11 ceBOOOOPOT (BUKO-OBCSTHASI CMECH C
ITOYKOCHBIM TTIOCEBOM TOPYMIILI OeT0ii—
JIEH-TOJITYHELI—sSIYMeHb—JIEH-TOJITYHEIT)

3-i1 ceBooOOpPOT (ropuuiia 6eas ¢
ITOYKOCHBIM TTIOCEBOM TOPYHIIHI GeToii—
JICH-TOJITYHEell—STYMEeHb—JI€H-TOJITYHe1]

28.6 41.6

36.5

HbIe TTOKa3aTeJu yMeHbIIMIuch B 1.2—1.5 pasa, co-
JCP>KaHUEC KaJIus 6bU]O BBICOKUM.

B ceBoobopoTe (ropuniia 6east Ha 3eJI€HbII KOpM
C ropuMlieit 6es10ii Ha 3ejieHoe ynoopeHue (JIeH-10J1-
TryHel)—sYMeHb—JICH-IO0JITYHEIl) [ToYBa MMeJa peak-
LU0 pacTBOPa CPETHEKUCIYIO, conepkanue gocdo-
pa 6bII0 OYEHBb BHICOKOE, HO a0COJIIOTHBIE TTOKa3aTe-
M yMEeHbIIWIUCH B 1.5 pasa, comepxkaHue Kaaws
OCTaBaJIOCh MOBBIIIIEHHBIM.

Pactenus apHa-mONTYHIIA B OCHOBHOM ITOpaXKa-
JINCh aHTPAKHO30M B 1-if 1 2-if CTeTIeHN KaK B TTIepU-
OII TTIOJTHBIX BCXOIOB, TaK M B PAHHIOIO KEJITYIO CITe-
JIOCTh. BONBITINX pa3Inyuii Mo YBEIMICHUIO CTEIICHU
pa3BUTHUS aHTpaKHO3a IO TomaM He HaGIIomau.
B mrepron MOJHBIX BCXOMOB PacIpOCTPaHEHHOCTh
aHTpaKHo3a B 1-if crenienu coctaBmia 100%.

Ha moBbllleHMe ypoXaifHOCTU JIBHONPOLYKIIUN
MocJjie MOoCeBa OMHOJIETHUX MpPEeAlIeCTBEHHUKOB Ha
3eJIeHBI KOpM OKa3ajil BJIUSIHWE OJIarOnpUsITHHIE
MOTOAHbBIE YCIOBUSL. YPOXANHOCTD JbHOTPECTHI TTO-
cjie mpeAlecTBeHHUKA BUKOOBCSIHOM CMeCH ¢ TO-
YKOCHBIM TIOCEBOM TOPYMUIBI OeIoif Ha 3eJieHOe
ynoopeHue Obula moiaydeHa B koiaudectBe 5.0 T/Ta, a

rocJjie TIPeAIIeCTBEHHUKA TOPUUIIBI OeI0i ¢ TTIOYyKOC-
HBIM ITOCEBOM TOPYHUIILI OEJION Ha 3eJIeHOe yIoope-
Hue — 5.3 1/ra, TbHOCEMSIH — 110 1 T/Ta, BCero u Tperna-
HOTO JIbHOBOJIOKHA — 1.7 1 1.8 T/ra COOTBETCTBEHHO C
BBICOKMMU TIOKa3aTesIMU KayecTBa JIbHOTPECThI —
2.5 Homepa (Tabu. 3).

VYpoxKaitHOCTh JTPHONPOMYKIIMU Ha 4-if TOI Tmoce-
Ba ITTOCJIe SYMEHS BO 2-M CeBOOOOpOTE (BUKOOBCS -
Hasl CMecCh Ha 3€JICHBI KOPM C TOpUYMIIel OeJIoil Ha
3eJIEHOE yI0OpeHUe—JICH-I0JATyHell—sIYMeHb—JICH-
JIOJITYHell) Obllla HEBBICOKOM, HO IOCTOBEPHO yBe-
JIMYMBAJach MO CPaBHEHUIO C IIEPBBIM CEBOOOOPO-
TOM (STYMEHb—JICH-IOJTYHEI—JIeH—I0JTryHell—JICH-
JIOJITYHEII), TIe JIEH-IOJITYHEL] BhICEBAJIM ITOBTOPHO.
Viy4dmanock 1 KauyecTBO JIbHONTpoayKuy Ha 0.5 HO-
Mepa IIpH IoceBe JIbHA-IOATYHIIA IT0CIe TIMEHSI.

B cpenHem 3a 4 roma uccliemoBaHUSI TPOAYKTUB-
HOCTb 2-TO ceBOOOOPOTA MPU BO3IEIbIBAHUU JIbHA-
JOJTYHIIA MOCJe MNPEeAlIeCTBEHHUKA BUKOOBCSIHOM
CMECHU C UCIIOJIb30BAHUEM TTPOMEXKYTOYHOTO MOCeBa
TopuHuIlbl Oeoit 1 mpnMeHeHus1 CrepHudara BO3-
pocia B cpegHeM Ha 13 3.e. O CpaBHEHUIO C IEPBLIM
CeBOOOOPOTOM, Ilie MOBTOPHO 3 rojia BEICEBAJIH JIEH-
IoJryHelr (ta6i. 4).
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3AKJIIOYEHHME

Takum o6pa3oM, Mpu BO3AEAbIBAHUM JIbHA-A0J-
T'YHIIA B 4-TIOJILHBIX CEBOOOOPOTaX C KOPOTKOI poTa-
IIMEN Ha OEPHOBO-MOA30JIMCTON CpEAHECYINIMHU-
CTOM MOYBE C TTOBBILIICHHBIM coliepxKaHueM pocdopa
B Kay€CTBC€ IIPpCAIICCTBEHHUKOB JIy4YIIC BbIGI/IpaTb
BUKOOBCSIHYIO CMECh WJIM TOpUYMIly OeJIylo Ha 3ejie-
HBIH KOPM C UCITOJIb30BAHUEM ITPOMEXKYTOUYHOTO ITO-
YKOCHOTO ITOCeBa ropuMIIbl 0eI0il Ha 3eJiIeHOe yI00-
PEHUEC B3aMCH MMPpEAIIECTBCHHUKA AYMCHSI.

YpoxXaitHOCTb JIBHOTPECTHI MOCIIE TIPEIIIeCTBEH-
HUKa BUKOOBCSIHO cMecH Obljla IoJIydyeHa B KoJuue-
ctBe 5.0 T/ra, a mocje MpealiecCTBEHHUKA TOPYULIbI
0eJ10ii ¢ TOYKOCHBIM MOCEBOM IOPUMIIbLI 0101 Ha 3e-
JIeHoe ynoopeHue — 5.3 T/ra, IbHOCEMsIH — 1o 1 1/ra,
BCEro M TPEINaHOTO JIbHOBOJIOKHA IO — COOTBET-
cTBeHHO 1.8 1 1.7 T/ra ¢ BBICOKMMU TTOKa3aTeasIMU
KauyecTBa JIbLHOTPECThI, COOTBETCTBYIOLIMMU 2.5 HO-
Mepa.

C 1moMolIbIO0 UCIOJIb30BaHUS MOYBEHHOro OMO-
¢yurnnuma CrepHudara (aeiicTByioniee BEIeCTBO —
cunopel rpuda Trichoderma harziannum BW3P-18,
tutp 10'° KOE/r), npenHasHayeHHOrO ISl pas3ioxXe-
HUSI paCTUTEIbHBIX OCTATKOB U MOaBJIEHNS TOYBEH-
HBbIX (DUTOMNATOTEHOB, MOXHO O3I0POBUTHL IIOUBY.
ITocne sumeHs1 ¢ Wcnoab30BaHUEM OMOMYHTHUIIMAA
BO 2-M CEBOOOOPOTE B KOHIIE POTALIMU YPOXKANHOCTD
TpecThl yBenuuuBaiach Ha 0.5 T/ra U cocraBuia
2.2 T/ra, Bcero BojokHa — Ha 0.1, TpemaHoro — Ha
0.2 T/ra, yaydinaioch U KauecTBo TpecThl Ha 0.5 HO-
Mepa, MOoBbIIIagach MPOAYKTUBHOCTb CEBOOOOpPOTa
Ha 13% 1o cpaBHEHHUIO C TIOBTOPHBIM ITOCEBOM JIbHA-
JOJITYHIIA.

YcTaHOBIEHO, UTO MPU BO3AEIbIBAHUU JIbHA-0JI-
T'yHIIa B CEBOOOOPOTAX C KOPOTKOM poTalieii Ha 1ep-
HOBO-MOA30JUCTON CPEeIHECYIJIMHUCTOW TOoYBe C
BBICOKHUM COAepKaHUEM MOABUXHOTO (hochopa npo-
HUCXOAWJIM U3MEHEHUS arpoOXMMUYECKUX ToKa3aTe-
Jieit mousbl. [lepen moceBoM JibHa-AOJTYHIIA TTOCIIE
MpeaecTBeHHUKOB BUKOOBCSIHOM CMECH U TOpYU-
1IbI 6€J10¥i C BHECEHMEM Mepe UX TOCEBOM a30THBIX 1
KaJIMIHBIX yIOOpeHU i, C MOCTYILIEHUEM a30Ta, (poc-
¢dopa 1 Kanusi ¢ 3eJIeHOM MacCol TOpUMIIEL 0eIoii, 3a-
MaxaHHOM Ha ynoOpeHue, yBeJUInIach KUCJIOTHOCTb
MOYBbl A0 cuJibHOKUco. CopepkaHue Kaius B
MOYBE YBEJIMYUIIOCH 10 MOBBIIIIEHHOTO U BHICOKOTO.
Conepxanue ¢pocdopa Bo BCEX CeBOOOOPOTaX OCTa-
BaJIOCh OUYE€Hb BBICOKUM.
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Influence of Green and Mineral Fertilizers on Agrochemical Indicators
of the Soil and the Yield of Flax Products in Crop Rotations with Short Rotation
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In the Central region of the Non-Chernozem zone of the Russian Federation, on sod-podzolic medium
loamy soil with a high phosphorus content, 4-field crop rotations with short rotation, with the cultivation of
long-leg flax, were studied. The results of changes in agrochemical indicators of the soil and an increase in
the yield of flax products during the sowing of flax after new precursors, with the use of a green mass for fer-
tilizing by sowing white mustard, taking into account the mineral fertilizers applied for crop rotation crops,
are considered. The positive effect of biofungicide Sternifaga after harvesting barley on the yield of flax
products was noted. It was established that the highest yield of flax seed was obtained after the prede-
cessor of white mustard for green feed with sowing of white mustard for green fertilizer in the amount of
5.3t/ha, flax seed — 1 t/ha, total and tattered flax fiber — 1.7 and 1.8 t/ha with high quality indicators of flax
seed corresponding to number 2.5. It has been shown that with the help of the soil biofungicide Sternifaga
(the active substance is the spores of the fungus Trichoderma harziannum VISR-18, titer 10'° CFU/g), intend-
ed for the decomposition of plant residues and the suppression of soil phytopathogens, it is possible to im-
prove the soil. In the crop rotation, where the vico—oatmeal mixture was sown for green fodder with a lean
sowing of white mustard for green fertilizer, the yield of trusts increased by 0.5 t/ha and amounted to 2.2 t/ha,
total fiber — by 0.1, trepan — by 0.2 t/ha, the quality of trusts improved by 0.5 numbers, crop rotation produc-
tivity increased by 13% after the predecessor of barley using biofungicide compared to the crop rotation,
where flax was sown repeatedly for 3 years in a row.

Keywords: long-legged flax (Linum usitatissimum), crop rotation, short rotation, predecessor, intermediate
crop, green fertilizer, mineral fertilizer, yield.
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