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THE EFFECTIVENESS OF THE COMPLEX ACTION OF FERTILIZERS ON THE PRODUCTIVITY OF FORAGE CROP ROTATION
AND THE BALANCE OF NUTRIENTS IN SOD-PODZOLIC SOIL

A.B. Tiranov, Candidate of Economic Sciences, Senior Researche,
A.V. Grigoriev, Senior Researcher
Novgorod Scientific Research Institute of Agriculture — St. Petersburg branch of the Federal Information Center
of the Russian Academy of Sciences
173516, Borki vil., Parkovaya str., Russia, E-mail: zevs1947@yandex.ru .

In the conditions of the Novgorod region, the methods of using microbiological fertilizers Azotovite and Phosphatovite on sod-podzolic
soil (84% of the sown area) in technological operations for cultivating forage crops in crop rotation were studied. It was found that, on
average, during the rotation of crop rotation in option 4, the optimal productivity was 5 thousand tons per unit/ha, and the digestible
protein was 0.5 tons per ha. Due to increased soil nutrition due to crop rotation: the dual use of winter rye, barley and siderate stalks as
organic fertilizers, which in terms of standard cow manure is equivalent to applying 12-14 t/ha annually, and mineral fertilizers for the
planned harvest increased the humus balance in the soil by more than 4 t/ha and was achieved the positive balance of the main macronu-
trients in the soil is nitrogen +5 kg/ha, phosphorus +47 kg/ha and potassium +61 kg/ha.

Keywords: balance of nutrients, crop rotation, mineral and microbiological fertilizers, productivity.
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BJIUSIHUE BECCMEHHOI'O IIOCEBA JIBHA-TOJI'YHIIA
HA YPOKAUHOCTD JbHOIIPOAYKIHUU U ITPOAYKTUBHOCTbD
CEBOOBOPOTA C KOPOTKOU POTAIIMEN

T.11. Cyxonanoea, K.c.-x.n., OI'BHY ®edepanvnulii HayuyHblil yenmp ayoaHblxX Kyabmyp
Komcomonsckuii npocnexm, 17/56, Teepv, Poccuiickas @edepayus, 170041,
(E-mail: info.trk@fnclk.ru)

Paboma eévinonnena 6 pamkax zoczaoanus ®I'bHY ®HI] JIK
no meme Ne FGSS — 2024—0005 npu ghunancoeoii noooepicxke Munoopnayku Poccuu

IIpedcmaenenvl pe3yismamul UCCIe008AHUT NO GIUAHUIO DECCMEHH020 NOCEBA TbHA-00J2YHYA 6 yCeaosusax Llenmpanbrozo
paiiona Heueprosemnoii 30u61 PO Ha 0epHO60-n00301UCMON CPEOHeCy2IUHUCMOL NOY6e 8 MHO2OAEMHEM ONblme HA Ypo-
JHCAUHOCD TGHONPOOYKYUL U NPOOYKIMUSHOCTL C€60000pOMA 6 08YX POMAYUAX YembIPEXNoabHO20 ceeoobopoma. Jlen-0o.-
2YHey 8030ebl8ANl 8 ce60000pome: AUMeHb — NeH-002yHeY — JleH-00J2yHey — NeH-00a2yHey 6 08yx pomayusx. B nepeoi
pomayuu cegoobopoma evicesanu ien-ooacyney copma Teepckou, 6o émopou —Tonyc. Ilpu 6o30envieanuu 6 nepsoil poma-
yuu ceeoobopoma ibHA-00ASYHYA HA GMOPOU U MPEmull 200bl CHUSUIUCL YPOACAUHOCIb TbHONPOOYKyuu Ha 44 u 78 %,
npoOyKmusHocmu cegoobopoma — Ha 56,4 u 70 % no cpasHenuto ¢ nepgvim 2000M €20 8030e1bl8aAHUs NOCe NPeOUleCEeH-
Huka stumerss. Ommemunu, Ymo Ha mpemutl 200 8030e1bl8aANUs IbHA-00A2YHYA NO IbHY KAYECMEO TbHOMPECHIbl CHUSULOCH C
2,5 00 1,0 copmonomepa.

Bo emopoii pomayuu cesoobopoma 6 HebOIALONPUAMHBIX NO20OHBIX YCIOGUAX HA 6MOPOI 200 NOCEEA IbHA-00N2YHYA
copma Tonyc ypodrcaiinocms IbHOMPeCmvl U 6Ce20 TbHOBOIOKHA cHU3UACL Ha 36,4 %, kauecmso nvHompecmbl Ha 0,5 cop-
MOHOMEPQ, YEEIUUULOCH KOAUYeCE0 cmebiell nvipes noasyyezo 6 noceeax na 143 wm/m’, no cpasnenuio ¢ nepevim 2000m
noceea nbHaA-00a2yHYA NOcie npedutecmeennuxa sumens. Ha mpemuil 200 nocesa 6o eémopoii pomayuu 6 O1a20NPUAIMHBIX
011 pocma u pasgumusi pacmeHuti NO20OHBIX YCIOBUSX YPONICAUHOCMb TbHOceMsiH copma Tonyc nogvicunace Ha 55,7 %,
ypooicaiinocms abHompecmol — Ha 28,5, 1bH06010KHA — HA 26,7, ¢ COXpaAHEHUEeM Kaiecmea JbHOmpecmbl, NPOOYKMUGHOCHb
ce6oobopoma yeenuuunacs Ha 52% no cpagHeHuo ¢ nepabim 2000M Nocesd.
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Kniouegvie cnosa: nen-ooneyney, beccmennviii noces, ce60000pom, npeouleCmeeHHUK, ypO*CAUHOCHb, Ka4ecmeo, NPooyK-

MUBHOCMb, KOPOMKAs pomayust.

Juist mutupoBanus: Cyxonanosa T.11. BivsiHne 6eccMEHHOTO 1OCEeBa JIbHA-I0JITYHIIA HA YPOXKAWHOCTh JIbHOIPOAYKIUH U

NPOJIYKTUBHOCTH CEBOOOOpOTAa C KOPOTKOH potaumei// Ilmogopomme. —

10.25680/519948603.2025.144.10.

Bompoc 0 GeccmMeHHOM MMOCEBE JIbHA-JONTYHIA BCETIa
ObLT BaXKCH, OCOOEHHO B COBPEMEHHBIX YCIIOBHSX, KOT/a B
CHIIy CJIOXMBIIMXCS OOCTOSTENBCTB B CEIIbXO03-TPEAIIpHUs-
THSIX PA3TUYHBIX (OPM COOCTBEHHOCTH MPOM3OILIO COKPa-
IIeHUE TOCEBHBIX MJIOMIAeH U YUCIIa BO3/IEIbIBAEMbIX KYJIb-
Typ. HacTo CTOUT BONPOC O pa3MeIleHUH JIbHa-I0JTYHIIa [0
JBHY-JO0JITYHILY, O HAPYILIEHUH CEMHIIOIBHOIO CEBOOOOpOTA
Y BO3BPAIICHUU €r0 Ha OJIHO M TO € MECTO paHbILe MOJI0-
JKEHHOTO CPOKa.

B nccnenoBanmsix 2016-2019 r. B nepBoif porarmu 65110
BBISBJIEHO, 4TO 0€3 JOMOJHHUTEIbHBIX arpoTEeXHOJIOTHYe-
CKHUX 3JIEMEHTOB TOBBIMICHHS IUIOJJOPOMS MOYBHI HEXEa-
TEJILHO pa3MenIaTh JICH-I0JTyHEl] HA OJHOM M TOM JKe I10JIe
HECKOJIBKO JIET MOAPSA. YPOKaHHOCTH JIFHOCOJIOMBI HPH
9TOM CHM3MIAch Ha 3,8-5 1/ra, KauecTBO JILHOTPECTH — Ha
0,5 mHomepa. [IpoayKTHBHOCTH CEBOOOOPOTA ¢ KOPOTKOI po-
Taled C TOBTOPHBIM IIOCEBOM JIbHA-JOJTYHIA ObLIa
MeHbIe Ha 7,9-13 11 3.e/ra [8].

JleH-moATYyHEI OTPUIATENEHO pearupyeT Ha BO3JIENbIBA-
HHUE €ro MO NMPHUHIUIY MOHOKYJIBTYPHI, YTO HE OKa3bIBAaeT
BJIMSIHUE HA YPO)KaHOCTB psiia Ipyrux KyneTyp. [Tpu moce-
Bax JIbHA I10 JIbHY U B OECCMEHHBIX I10CEBaX IUIOXO0E Pa3BHU-
THE WIM THOENb pacTeHWH JIbHA Ha3bIBAIOT «JIHHOYTOMIIE-
HHUEM» MOYBHI. «JIbHOyTOMJICHHE)» TTI0UBBI IPOSBISIETCS yKe
Ha 3-4-11 roJipl HOBTOPHOTO MOCeBa. B nposBneHnn «IIbHOY-
TOMJICHUSD», BaXKHasi POJIb MPUHAJUIC)KUT IIOYBEHHBIM I1aTO-
reHaM, BPEeJUTENSIM U COpHsKaM. [locie «IbHOYTOMIIEHUS»
TIOJTHOE BOCCTAHOBJICHHE OMOJIOTHIECKUX (PaKTOPOB TIIIOJ0-
poausi, HEOOXOANMOE ISl TONYYECHUs] BBICOKHX YPOXKaeB
JbHA, MO’KHO TIONYYHTH uepe3 7-8 JeT, BrIceBast ero B 7-8-
MTONIBHBIX ceBOOOOpoTax [5].

PexoMeH0BaHO THHOM-OTYHIIOM 3aHUMATh OJTHO TI0JIE
B 7-TIOTEHOM ceBO0OOpOTE. DTO OOYCIOBICHO TEM, YTO TIpH
0ecCMEHHOM II0CEBE CO3/1aBAIMCh HEOJIArONpHsTHBIEC IS
9TO KyJIbTYphI YCIIOBHS: YCHIIMBAJIOCh Pa3BUTHE O0JIe3HEH,
BpEIMTENIeH, Najjajia akTUBHOCTh OMOJIOTHUECKUX M MUKPO-
OMOJIOrMYECKUX TPOLECCOB B TI0YBE, yXY/IAIOCH MOCTYI-
JICHWE MHUTATEeNBHBIX BEIIECTB B PAcTEHHA JIbHA U MEHBILE
CTaHOBWJIUCH YPO’Kau JILHONPOAyKIuH [9].

ITo pe3ynapTaTaM MHOTOJICTHUX HCCIIEIOBAHHMH, HA IPOTS-
KECHHUH JIBYX POTAIMH 7-TIOJIBHBIX CEBOOOOPOTOB, TPOBEICH-
HeIX B [lckoBckoirt obmactu (CeBepo-3amagHblii perHoOH),
TaKKe BBISIBWJIM, YTO B JIBHOCEIOIINX X03AHCTBAX 3aHUMATh
I0CeBaMHU JIbHA-/IONTYHIIAa MOXKHO TOJIBKO OJHO Tose 7-
MOJBHOTO ceBooOopoTa. B crmennann3npoBaHHBIX XO3sTH-
CTBaxX C BBICOKOH KOHIIEHTparmeil noceBos (6onee 14 % B
CTPYKTYp€ TOCEBHBIX IIIOIIaeil) M IPH BHICOKOM ypPOBHE
arpoOTEXHUKH JOITyCTUMO €r0 pa3MeIleHHe B IBYX IMOJIIX ce-
BOOOOPOTA C pa3pbIBOM MEXIY HoceBamHu 2-3 rona, tudde-
PEHIMPOBAHHO MOJXO0/1A K BEIOOPY MpeamecTBeHHnKa [ 1, 2].

CyIecTBYIOT MCCIIEIOBaHUs, TJ€ BBISBICHO, YTO HAIIU-
Yue ABYX IOJeH JIbHa-I0JTYHIA B 7-TIOJILHOM CEBOOOOpOTE
HE BIMSJIO HAa CHIDKCHHME YpPOXaWHOCTH JIbHONPOAYKIIHH.
OnruManbHBIH MHTEPBa BO3BpaTa JIbHa-0ATYHIIA Ha OHO
U TO K€ T0JIe€ B 7-TIOJBHOM CEBOOOOPOTE NPH ABYX MOJIAX
JIbHA-I0ATYHIA 3TO TpexJeTHUi nepuon [10].

ITpu u3ydeHun Bompoca O MOBTOPHOM IIOCEBE JIbHA-I0TI-
ryHua B ycioBusx bemapycu Ha AepHOBO-IIOA307IMCTON
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MTOYBE YCTAHOBHJIH, YTO HA BTOPOH M TPETHA TO/BI yCHUIHBA-
JIOCh pactpoCTpaHeHNe HHEKIIM aHTPaKHO3a, CENITOPHO3a
(macmo), dyzapuosza Ha 2,2-33,5 %. [Totepu ypoxast T6HO-
TPECTHI IIPX TIOBTOPHOM TtoceBe coctaBuin 13,2 %, mpHOCE-
MsH — 32,3, neHoBOJIOKHA — 21,0 %, yXyIIIMIOCh Ka4eCTBO
JFHOBOJIOKHA Ha 2 COPTOHOMEpPA, CHU3WIIACh MPHUOBLIL Ha
2,66 MaH py0/ra, peHTabebHOCTh IPON3BOJICTBA — Ha 16 %
110 CPAaBHEHHIO C BO3/ICIIbIBAHNEM JIbHA-JIOJITYHIIA B O-110JTb-
HOM ceBooOopoTe. BripanuBanue 1pHa-A0NTYHIIA HA OTHOM
Y TOM K€ MECTe TPETHUI roJ] MOAPs Hellelecoo0pas3Ho (peH-
TabenpHOCTH — MuHYC 63,1 %) [6, 7].

OTKa3 OT TPaJUIIHOHHEIX CEBOOOOPOTOB B MOJIB3Y KOPOT-
KAX W MOHOKYJBTYPHI HMEET HETaTUBHBIC IIOCICACTBUS
JTake TIPH BO3ACTIBIBAHUH TaKOH IIIACTHICCKOHN Ky JIBTYPHI IO
OTHOIICHHIO K CEBOOOOPOTY Kak KyKypy3a. OTMEUCHO CHH-
JKCHHE YPOKAHHOCTH 3epHa KyKYpY3bl IPH MOHOKYJIBTYpE
Ha 0,90 1/ra. Ilpu Bo3nenbIBaHUHM KYKYpY3bl B MOHOKYJIb-
Type OrpaHHYUBAIOCH OHOPa3HOOOpa3ue, KyabTypa CTaHO-
BUJIACH OCOOCHHO YSA3BUMOW MO0 OTHOIICHHIO K OHO- 1 aOno-
THYeCKUM (akTopam [4].

Lennb Hccen0BaAHNNA — U3YYNTh BIUSHHUE JIUTEIHHOIO
0GeccMEHHOTO IOCEBa JIbHA-JONTYHIA B YETHIPEXIIOIFHOM
CeBOOOOPOTE B NBYX POTALUSAX HA JEPHOBO-TIOA30JIHCTON
CpeIHECYTIIHHUCTOH mouBe B ycinoBusix [lenTpansaoro He-
YEpHO3EMbs HAa YPOKaHHOCTHh JIHHOIMPOMYKIIMH U TPOIYK-
THUBHOCTBH CEBOOOOPOTA.

Mertoauka. MccnenoBanusi npoBoAauin B LleHTpansHOM
patione HeuepHozemHoii 30u61 PO (TBepckas o6:1.) B 2016-
2019 r. — mepBas potaryst, B 2020-2023 r. — BTopast poTaIus
B MHOTOJIETHEM OITBITE Ha IEPHOBO-TIO30JIIICTON CpeaHECy-
ruHACTOM nouse. ITouBa B cpeHeM 3a IECTh JIET UCCIIEN0-
BaHUH Iepe]] IOCEBOM JIbHA-TONTYHI[A 110 POTALMSAM XapaK-
TEPU30BAIACH CIAOOKUCIONW peakiued TMOYBEHHOTO pac-
tBopa—pH 5,0 u 5,2 (TOCT 26257-97), 0ueHb BLICOKUM CO-
JepkaHueM mnoaBmwxHOro Qocdopa — 325 u 324 wmr/kr
('OCT 26907-91), BEICOKMM U MOBBILLIEHHBIM COJIEPKAHUEM
noBWKHOTO Kaius — 217 u 165 mr/kr (mo KupcanoBy B Mo-
mudukammu [THAO, T'OCT 26907-91), rymyca — 1,42-1,60
% (I'OCT 26213).

[IpoBenu nBe potanuu ceBoodopora. [Toneroii ombIT ¢ ce-
BOOOOPOTOM STUMEHBb — JICH-JIONTYHEI — JIEH-IONTYHer —
JICH-I0NITYHEI] ObIT 3aJI0KEeH KaK OJHO(MAKTOPHEIN B TpeX-
KpaTHOM MOBTOPHOCTH, IJIOLIAbL NEISIHOK 88 M2, [Ipene-
CTBCHHHKOM JIbHA-JIONTYHIIA ObUT SYMEHb SPOBOI copra
Brnagumup, Bo3ienbiBaeMblii Ha 3€pHO C HOPMOMW BbICEBA S5
MJIH BCXOXKMX CEeMSH/Ta. JIeH-IOoATyHeI BO3IENbIBAIN TPH
rofa moapsAn. B mepBoii poTamuu BEICEBaNH JICH-IOITYHEI]
copta TBepckol — cpeaHecnenblii, BbICOKOBOJOKHUCTBIM,
coJep)kaHne JTHHOBOJIOKHA B cTeOmsax — 32,7 %, ypoxaid-
HOCTh JbHOCeMsH 10 0,8 T/ra, npHOBOJOKHA — 2,0 T/Ta, BBHI-
COKOYCTOMYMB K pIXKaBYMHE, YCTOMYMB K (y3aprO3HOMY
YBAJIJaHUIO U ToJieraHuio. Bo BTopol porauuu BbICceBaiu
copt ToHyc — cpeaHecnenblid, ypoKalHbIH, cOIepi) aHue
JLHOBOJIOKHA B cTebne 29,1 %, BBIXOA AJIUHHOTO JIbHOBO-
JokHa — 25,4 %, ycToiuuB K TpeM 00JIe3HSIM: BEICOKOYCTOII-
yuB K pkaBunne (100 %), dy3apuosnomy yBsaauuio (94,5
%) ¥ cpeqHeyCTOWYNB K aHTpakHO3Y (66,2 %); yCTOW4IHMB K
noyeranvio (4,9  Oamma), U1 BO3ACTBIBAHHWS — Ha
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JIBHOBOJIOKHO clielyeT oaouparts noussl ¢ pHicr 5,3-5,4, Ha
apHOCceMeHa — pHkcr 5,5-5,6. Copt no ypoxkaifHOCTH JIBHO-
NPOJYKLHUH, OT3bIBYMB Ha OJaronpHsTHBIE TOTOJHbIE YCII0-
Busi. Hopma BbiceBa 000MX COPTOB JIbHA-IOJTYHIA 22 MITH
BCXOKHX CEMSIH/Ta.

[Tox sstameHb nepes paHHEBECEHHEH KyJIbTHBALIMI BHECIIH
MuHepanbHbIe yaoOpeHust NisPgoKgo, monm meH-monrynen
exeromHo — NioP22Kgo. M3 MuHEpanmbHBIX yA0O0peHud B
MOYBY KaX/IbIi IO BHOCHIN aMMHAYHYIO CEIUTPY, CyIep-
tdocdar, xmopucteiii kanmuid. [louBy obpaboranmu mo obmie-
IIPUHSTON TEXHOJIOTHH, BKIIIOUAIOLIEH OCEHHIOIO BCIALLKY,
PaHHEBECEHHIOIO KYJIbTHUBALMIO, IPEANOCEBHYIO KYJIbTHBA-
IO ¥ OOPOHOBAHUE.

[ToceBbl NBbHA-NONTYHIA NPOTHB COPHBIX DPAacTEHHH B
(haze emouka oOpaboTanu 0AKOBOW CMECHIO IepOHIIUIOB, CO-
crosited u3 Cekaropa Typ6o — 75 mn/ra, Jloutpena-300 —
250 mu/ra, Muypst — 1 n/ra, I'epbutokca -JI — 600 mun/ra.

YOopKy nbHa-IONTYHIA MPOBENH CIIIOMIHBIM METOAOM
MOJETISTHOYHO C PUBEJICHUEM YPOXKaiHBIX TaHHBIX K CTaH-
JapTHOH BIAXKHOCTH M yucToTe. OCHOBHBIC HAOMIOACHUS U
WCCIIEIOBAaHNS BBIIIOJIHSUIM B COOTBETCTBHU C JIEHCTBYIO-
LIUMHU METOAMYECKUMHU yKa3aHUAMH [3].

Pe3yabTaTthl U ux o0cyxaeHue. MeTeoposaoruueckue
YCJIOBUS BO BpeMs NIPOBEACHUS DKCIIEPUMEHTA B IEPBOi1 pO-
TaIMX TOCJIe STYMEHS B MEPBBIH IO TOCEeBa JIbHA-OTyHIIA
ObUTH OMarompUATHBIMH UIS POCTa U Pa3BUTHA PAaCTCHUH U
MOJTyYEHHUsI BBICOKOH ypoxaiHocTH mpHompoxykiuu. ['TK
no CensHMHOBY coctaBmi 1,62. Ocanku pacmpeneisiuch
PaBHOMEPHO M0 AckanaM. Bo BTOpoil ¥ TpeTuil rosisl B nep-
BOM poTamuu B IOCeBax JbHA-TONTYHIA 10 (asel esouka
CKJaapIBaIuCh 3acyuuuBeie ycaosus, [ TK — 0,86 u 0,74.
3acynuIMBhIe YCJIOBHS OTPHLATEIBHO BIMSUIN HA MOSIBIICHUE
BCXOJIOB M pa3BUTHE pacTeHHi. B (ha3bl nBeTeHus 1 OyTOHU-
3allMU KOJIMYECTBO ocaakoB Bo3spocio u I'TK 3a Bereranu-
oHHBIN ntepuox coctaBui 1,40 u 1,90 cOOTBETCTBEHHO 110 T'o-
JaM. B nienom mMeteoponorudeckue yciaoBHs B IEPHUO] BETe-
TalMM JIbHA-JOJITYHIIa copTa TBEpCKOW BO BTOPOU U TPETHH
TOZIbI ITOCEBA OBUTH HE COBCEM OJIarONpHUsTHBIE AJIsI BCXOJIOB,
pocCTa M pa3BUTHA PACTEHUMN.

Bo BTOpO#i poranuu B MEpBBIM TOJl MOCEBa JbHA-IOJ-
ryHia copta Tonyc nocne npeamectseHHuka stumenst I'TK
cocraBun 1,15. CpennecyTouHsle TeMmmepaTrypbl Bo3ayXa
OBLTN TOBBIIIEHHBIMU C HEIOCTATOYHBIM BBIIIAJICHUEM OCa/l-
KoB. B ¢a3pr OyroHuzaunu u nperenus obuto cyxo. Cospe-
BaHHE JIbHA-JOJITYHIIA IIPOXOAMIO NP Ae(UIMTE O0CA/IKOB,
YTO HE COBCEM OJIarONpHsATHO IJIS 3aBS3bIBAEMOCTH CEMSH.
Bo BTOpOIi rox nocesa JbHA-AOJATYHLA BETETALIMOHHBIN I1€-
puoxa OBII CyXOH OT moceBa JI0 paHHEW KENTOH CIIEeIOCTH.
Oco0eHHO 3acyIIIiBO OBLTO B (ha3bl Oy TOHU3AINH U I[BETE-
Hust. Ha TpeTtuii ro moceBa BereTallMOHHbIN MIEPHOA OT MO-
ceBa JI0 paHHEH XKeJITOH CIEeTOCTH IbHa-JoNryHna copta To-
HYC 1O JIbHY-IOJTYHILy ObUI OJIaronpHATHBIM JUIS BCXOJIOB,
pocTa U pa3BUTHSA pacTeHuit (Tabm.1).

1. Tuaporepmuyeckuii KO3QPUIMEHT B EPHO/ BereTallMM JbHA-
npoarynua (nmo I'.'T. CenstHuHOBY)

I'TK Toaml
2017 2018 2019 2021 2022 2023
Maii - 0,83 0,81 1,13 1,43 1,03
Hionn 1,38 1,18 1,64 1,09 0,67 1,18
Hioab 1,67 1,60 2,52 0,41 1,01 1,32
ABrycr 1,11 0,76 2,21 1,72 0,37 0,83

OT nocena 10 1,62 1,40 1,90 1,15 0,87 1,60
PaHHeH Kej-
TOM CHeJ0CTH
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CyIeCTBEeHHBIX U3MEHEHUH B arpOXMMHYECKHUX MOKa3a-
TEJISIX MOYBBI 1P OECCMEHHOM IOCEBE JIbHA-JOJTYHIA HE
BeisiBIIM. [locne Bo3nenblBaHUS SIUMEHS NEpe] IMOCEBOM
JIbHA-A0NTYHIA OT HEPBOT0 T0/la 1O TPETHETrO B MEPBOIl po-
TalM M0YBa MOJKUCISIETCS OT CPEIHEKHCION J0 CUIIBHO-
KHCJIOH, BO BTOPOH pOTaIy HE U3MEHATIACh — CPEeIHEKHUC-
nas. Ha BTOpo#l U TpeTuil roapl mocesa JibHA-JOJITYHIA B
TIEPBOIf ¥ BTOPOH pOTaIMsIX OYBa CIa0OKHCTIasL.

Copepxanne Qocdopa Tpu BO3IEITBIBAHHHN JIbHA-IOI-
T'YHIA2 B IEPBOM POTALMH CEBOOOOPOTA OUEHb BBICOKOE, BO
BTOPOI1 POTALNHK TIEPE]] TOCEBOM SIUMEHSI CHI)KAETCS JIO BBI-
COKOTO0, Iepei T0CEBOM JIbHA-/I0JITYHIIA B TIEPBBIN O] OYEHb
BBICOKO€, BO BTOPOIf — BBICOKOE, Ha TPETU I'0J1 TOCEeBa JIbHA-
JIOJITYHIIA I10 JIbHY OY€Hb BBICOKOE.

CopneprkaHue Kanus mepes IMOCeBOM SIUMEHs B TIEPBOH U
BTOpPOH poTauysax cpefHee. B nepBoil poranuu conep:kaHue
KaJIisl MOBBIIIACTCS MIEpe]] TOCEBOM JIbHA-TOITYHIIA B IIEp-
BBI T'OJ1 IO TOBBIIIIEHHOTO, BO BTOPOH — /10 0Y€Hb BHICOKOTO,
B TPETUH — JI0 BBICOKOT0. Bo BTOpoii poTanuu B nepBbIil rof
nepesl OCEBOM JIbHA-JIONTYHIIA CO/EPXKAaHUE Kajus cpell-
Hee, BO BTOPOH MOBBIIIACTCS 10 BBICOKOTO, Ha TPETHUH Tof
nepest IMoceBoM HoBbIIeHHOE (Tabm. 2). ConepKaHue Kaus
B [TOYBE TI€pe]] HOCEBOM KYJIBTYP MOJABEPKECHO HANOOIIBIINM
N3MCHCHHUSM.

2. ArpoxuMHYecKHe MOKA3aTed MOYBBI B CEBOOOOPOTAX ¢ KOPOTKOIi
poTanueii mepex NOCEBOM JbHA-TOJITYHIIA B IBYX POTAIMAX
Ton ArpoxXuMHYecKHe MOKa3aTeJn
pHka P,Os, mr/kr mouBsl  K,O, MI/Kr mouBEI
no KupcanoBy o KupcanoBy
CeB0060OpOT: TYMEHD — JIEH-T0JITYHEIl — JIEH-T0JITYHel[ — JIEH-0JITy~-

Hell
Ilepsasn pomayusn
2016 5,07 370 110
2017 4,47 296 170
2018 5,38 410 256
2019 5,16 270 226
B cpen- 5,02 336 190
HeM
Bmopasa pomayusn
2020 5,06 220 102
2021 4,95 388 110
2022 5,25 224 230
2023 5,51 362 156
B cpen- 5,19 298 150
HeM

VYpoxxaltHOCTh JIBHOCEMSIH B MEPBOIl 3aKjaJIke OMbITa HA
BTOpOM roji mocena jabHa copTa TBepckoii cHusunace Ha 0,66
T/ra, Ha Tpetuii —Ha 0,70 T/ra, uro Ha 74,2 u 78,6 % MeHbIIIE,
4YeM 10cje NpeAlecTBEHHUKA sumMenst. Ha Tperuit rog mo-
ceBa JIbHA JOJTYHIAa YMEHBIIMIOCH KOJMYECTBO KOpoOoUueK
Ha OJTHOM pacTeHHH Ha 28 % ¥ KOTMIECTBO CEMSH B OJHOMN
kopobouke Ha 51,3 %.

Bo BTOpOii poTanuu ypokalHOCTb JIbBHOCEMSIH IpH II0-
CeBe JIbHA-JIOJIryHIa copTa TOHyC Ha BTOpPOM TOJ IOceBa
yBenuumiack Ha 0,08 T/ra, Ha Tpetuii rox — Ha 0,44 T/ra o
CpPaBHEHHMIO C TIOCEBOM €ro IOCJie SUMEHS. Y BEeJINYEHHUIO
YPOKalHOCTH JIbHOCEMSH Ha TPETUH o/ OCJIE STYMEHS CIO-
coOcTBOBaNM OJIarONpHUATHBIE TOTOTHBIE YCIOBHS, CHIKE-
HUE TIOPAKEHHOCTH JIbHA-IONTYHIIa 0oJie3HsAMU. B pe3yiib-
TaTe YBEIMYUIIOCH YHACIO KOPOOOUEK Ha OJJHOM PacTCHUH Ha
0,6 (B 1,2 pa3a) u 4MCcIIO CEMsIH B OJJHOI KOpoOouke — Ha 3,5
(8 1,7 pa3a) mo cpaBHEHHIO C IIOCEBOM €T0 TMOCIe STIMEHS B
nepBEIi rof (Tadm. 3).
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3. Bansinne 6eccMEHHOT0 MoceBa JbHA-A0JITYHIA HA CTPYKTYPHbIE
3j1eMeHThI yposxkaiiHocTu (2017-2019 u 2021-2023 r.)

Pora- Togmo- Yuciaoko- Ymuciaoce- Broicorapac- I'yerora

s ceBa po0oyeKk HA  MSH B O/l- TEHHWIi B PaH- CTOSIHHS
JbHA- OJHOM pac- HOIl KOPO- HIOIO JKEJITYI0 PacTeHHH,
J10J1- TEeHHH 0ouKe CHeJ0cTh, CM mr/m?
TyHIa

Ilep-  Ilepssrit 43 7,8 87,1 1211

Bast Bropoit 4,5 7,1 82,8 1028
Tperuit 3,1 3,8 55,9 968
B cpeo- 3,9 6,2 75,2 1069
Hem

Bro- Ilepsbrit 34 5,0 58,6 1158

pas Bropoii 2,7 5,6 63,5 1112
Tpetuit 4,0 8,5 81,1 1062
B cpeo- 33 6,4 67,7 1077

HeM

VYpoxalfHOCTh BOJIOKHHCTOM JBHONPOAYKIMU B NEPBOM
porauuu ceBoobOpoTa C IOCEBOM JIbHA-IOJTYHIA COpTa
TBepckoil Ha BTOpo ¥ TPeTHii To/ibl oceBa JIbHA-J0NTYHIA
MO JbHY CHU3UJIACh. Y POXKaHOCTH JIbHOCOJIOMBI HAa BTOPOH
roj moceBa yMeHbIIMIAch Ha 2,24 1/ra, Ha TpeThid — Ha 3,3
T/Ta, BCcero apHOBOJIOKHA — Ha 0,79 m 1,27 T/ra coOTBET-
CTBCHHO IT0 TOoJaM, JNTMHHOTO JIbHOBOJIOKHA — Ha 0,72 m 1,26
T/ra (Tadm.4).

Ha tpetuii rog noceBa CHU3MIOCH KaU4€CTBO JIbHOIPOIYK-
muu Ha 1,5 coproHOMEpa, BBICOTA PACTCHUH YMEHBIIMIACH
Ha 31,2 cM, TyCTOTa CTOSHHUS pacTeHmii — Ha 243 mt/m2. Bos-
pocia 3aCOpPEHHOCTb IIOCEBOB MbIPEEM MOI3yYUM Ha BTOPOil
¥ TPETHii roJIbl MOCEBA JIbHA 110 JIbHY — Ha 119 1 102 mr/m?,
YBEJIMUMINCH PA3BUTHE AHTPAKHO3a B IEPBOM CTENEHU U €r0
PacpoCTPaHEHHOCTb.

4. Biausinne 6eccMeHHOro Bo3/ie/1bIBaHNeE JIbHA-I0JTYHIA HA YPOsKaii-
HOCTB JILHONPOYKIMM B CEBOOOOPOTE ¢ KOPOTKOI poTanueii
(B cpeanem 3a 2017-2019 u 2021-2023 r.)

Pora- TI'ox moceBa YpoxaiiHOCTB, T/TQ
nus JIbHA-/10J1- JILHO- BCEro JUIMHHOTO  JIbHO-
TyHIa TPECTbl  JIbHOBO- JBHOBO-  CEMSH
JIOKHa JIOKHA
IlepBasi IlepBblit 5,04 1,79 1,58 0,89
Bropoit 2,80 1,0 0,86 0,23
Tperuit 1,74 0,52 0,32 0,19
B cpednem 3,19 1,10 0,93 0,44
Bropas Ilepsblit 2,36 0,88 0,67 0,35
Bropoii 1,50 0,56 0,39 0,43
Tperuit 3,30 1,20 1,0 0,79
B cpeonem 2,38 0,88 0,68 0,52
Fop<Fr

Bo Bropoii poramun ceBoo6opoTa ObIT HOCESH COPT JIbHA-
nonrynna ToOHyC, yCTOWYHMBBIN K KOMILICKCY 3a00JIeBaHUiA,
B YaCTHOCTH, Ha 66,2 % Kk aHTpakHO3y. Ha BTOpOIi rox mo-
CEeBa JIbHA 110 JIbHY YPO’KaHHOCTb BOJIOKHUCTOW JIBHOIPO-
IYKIWW CHHU3WJIACKH: JTbHOTpecTH Ha 0,86 T/Ta, Bcero JbHO-
BoJiokHa — Ha 0,32, mmunaoro — Ha 0,28 T/ra, Ka4ecTBO JBHO-
TpecTl — Ha 0,5 copToHOMEpa, YBEINYMIOCH KOJUYECTBO
IBIpest MOJI3y4Yero B MOCEBaX B PAaHHIOIO JKEJITYIO CHENIOCTh
Ha 143 wrt/m2, noceBbl ObUIM OPAYKEHBI AHTPAKHO30M B CJia-
0ot crenenu (Tadi.s).

ITpu nocese npHa-noNTYHIA copTa TOHYC 110 JIBHY Ha Tpe-
THHA TOX B OJIArONPUATHBIX ITOTOIHBIX YCJIOBHUSX ypOXKai-
HOCTB JIFHOTpeCThI yBennuunach Ha 0,94 1/ra, Bcero JbHO-
BoJiokHa — Ha 0,32 ¥ JIMHHOTO JbHOBOJIOKHA — Ha 0,33 T/ra
10 CPAaBHEHUIO C TIEPBBIM T'OJIOM ITOCEBA, KAUECTBO MOy ICH-
HOH JIBHOTPECTHl COXPAHMWIOCH. Y BEJIMYWIACH BBICOTA pac-
TeHu# Ha 17,6 cM. Uucio nelpes NOA3y4ero yMEHbIIUIOCh
Ha 40 Ha 1 M? IO CPaBHEHMIO CO BTOPBIM TOI0M HoceBa. I1o-
pa’keHHE JIbHA-ZOJITYHIA aHTPAKHO30M B Ca0OH CTENEeHH
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cHuzunoch Ha 33,1 %, pacnpocTpaHeHHOCTb — Ha 65 % 1o
CPaBHEHUIO C TIEPBBIM T'OJIOM ITOCEBA.

5. Bausinue 6ecCMEHHOI0 MOCeBa JIHLHA-I0JTYHIA HA KAYeCTBO JbHO-
TPecThl, 32COPEHHOCTH MOCEBOB MbIPpeeM MOJI3Y4YHM U CTeNeHb pa3BH-
THsi 60oe3Hedi (B cpexnem 3a 2017-2019 u 2021-2023 r.)

Pora- Togmo- Neasno- UYwucio cred- Crenenn Pacnpo-
s ceBa TpecTbl  Jleii mbipesi  Pa3BHUTHA CTpaHeH-
JIbHA- no I'O- NO0JI3yYero AaHTPaKHO3a HOCTb aH-
J10J1- CTy B PAHHOK) B PaHHIOI0  TPaKHO3a,
ryHIa JKEeJITYI0 JKEeJITYI0 %
CHEeJIOCTh  CHEJIOCTH B
Ha 1m? nepBoii cre-
nexu, %
Mep- Ilepssrii 2,5 5 22,0 88
Bast Bropoii 2,5 124 100,0 100
Tperwuii 1,0 107 66,0 100
B cpeo- 2,0 79 62,6 96
Hem
Bro-  Ilepssiii 2,5 44 59,6 100
pas Bropoit 2,0 187 100 100
Tperuit 2.5 148 26,5 35
B cpeo- 2,3 126 62,0 78

Hem

IIponyKTHBHOCTE CEBOOOOPOTA 3aBUCHT OT YPOXKAHHOCTH
KynbTyp. B cpemHem 3a 4eTsIpe ro1a mpo yKTHBHOCTE CEBO-
00opoTa B TepBOit poTaruu ObUTa BBIIIE, YeM BO BTOPOW Ha
0,6 ThIC. 3.¢/Ta, win Ha 21 %.

B 2023 r. Bo BTOpOIi poTanuu ceBooOOPOTa MPOTYKTHB-
HOCTh YBEJIMYIIACH IO CPABHCHUIO C TICPBOM poTanueil Ha
1,75 ThiC. 3.¢/ra, umu B 2,4 pasa (tadmu. 6).

6. IIpoAYKTHBHOCTD JILHAHOI'O CEBOOGOPOTA C KOPOTKOJ poTanuei
npu 6ecCMEHHOM NOoceBe JbHA-I0JTYHIA (B cpeaHeM 3a 2016-2023 r.)
IlepBasi porauus Bropas poramus

roji moceBa MIPOYKTUBHOCTD, TOJ] OCeBa MIPOIYKTHB-
JIbHA-10JI- THIC. 3.e/Ta JIbHA-JI0JTYHIIA HOCTb,
ryHIA 1ocjie TOCJIe TIperIe- THIC. 3.¢/Ta
npeuie- CTBEHHHKA
CTBEHHHKA
IIpeame- 4,16 IIpenmectBen- 2,80
CTBEHHMK HUK
IepBsiii 4,20 IlepBsrit 1,77
Bropoii 1,83 Bropoit 1,45
Tperuii 1,26 Tpetuit 3,01
B cpeanem no 2,86 B cpennem o 2,26
nepBoii pora- BTOPOM POTALIUU
IHH CeB0000- ceBoobopoTa
pora
B cpeanem 3a 2,43 B cpennem 3a 2,08

TpH rojaa no
JIbHY-/10J1-
TyHIy

TPH rofia 1o
JIbHY-I0JITYHITY

Fp<Fr

*CCBOO60pOTI SAYMEHD — JICH-JOJIT'YHEI — JICH-AOJIT'YHEI — JICH-AOJIT'YHEII.

BeiBoasl. 1. B ycnosusax LlentpansHoro paitona H3 PO
pu 6ECCMEHHOM TIOCEBE JIbHA-IONTYHIIa copTa TBEepCcKoi B
CceB00OOPOTE SYMEHb — JICH-JIOJTYHEN — JICH-JOJTYHel —
JIEH-JIOJITYHELl B MEPBOIl POTALMU YPOXKANHOCTh JILHOIPO-
IYKIIMY MMEJa TCHICHIIMIO K CHUXKCHUIO TPU HeOJaromnpu-
SITHBIX TIOTOJIHBIX YCIIOBUSIX YK€ Ha BTOPOI T'OJ] BO3/IEIbIBA-
HUSI TIOCJIE JIbHA-A0TYHIIA IO CPABHEHUIO C YPOKAMHOCTBIO,
IIOJIy4E€HHOH B IEpBbIA roj nocie ssumens. Ha tperuii rog
MocJie STYMEHS yPOXKalHOCTh JIbHOMPOIYKIIMU CHU3WIIACh U
10 CPAaBHEHUIO CO BTOPBHIM I'OJIOM MOCEBA. Y BEIMUUIUCH KO-
JUYECTBO CTeOJIe MmbIpest moa3ydero, 3a00eBaeMOCTh pac-
TEHUH, CHU3WINCh KA4E€CTBO JIbHOTPECTHI U IPOLYKTUBHOCTh
CeB000OPOTA TI0 CPABHEHHUIO C TIEPBBIM T'OJOM ITOCEBa TOCIIE
STUMEHS. Y POXKallHOCTh JIBHOTPECTHl CHU3WIACh HA BTOPOU
ron nocesa B 1,8 pa3za, Ha TpeTuil — B 2,9 pa3a, TbHOBOJIOKHA
—B 1,8 1 3,4 paza COOTBETCTBEHHO, IJIMHHOT'O JIbHOBOJIOKHA
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—B 1,8 u 4,9 paza, nbHOocemsiH — B 3,9 u 4,7 pa3a no cpaBHe-
HUIO C IEPBBIM TOJIOM IOCEBA JIbHA-JOJIYHIIA HOCHE S4-
MeHs. Ha Tperumii rox moceBa CHHU3WIOCH KayecTBO JIHHO-
Tpecthl ¢ 2,5 1o 1,0 coproHomepa. [IpoayKTUBHOCTE CEeBO-
000poTa Ha BTOPOW M TPETHH TOJBI TMOCIE STYMEHS! CHU3U-
J1ach, COOTBETCTBEHHO, B 2,3 1 3,3 pasa 1o cpaBHEHHUIO C Tep-
BBIM T'OJIOM TIOCEBa.

2. Bo BTOpOIi poTammu ceBooOopoTa YpOKalHHOCTH IHHO-
MpoxyKuuu copta TOoHyC B HEOIArONPHUATHBIX NOTOIHBIX
YCIIOBHUSIX Ha BTOPOH T'0Jl TOCEBAa CHU3MIIACH: JIBHOTPECTHI U
BCETO JIbHOBOJIOKHA B 1,6 pa3a, JUIMHHOTO JIbHOBOJIOKHA — B
1,7 pa3a mo cpaBHEHHIO IEPBBIM TOJOM IOCEBa, KaueCTBO
npHOTpecThl — Ha 0,5 coproHOMepa, KoIM4ecTBO cTeOnei
IBIpest MOI3Y4Yero yBeJIuumiIocs — B 4,2 pasa, CTENEHb pa3-
BUTHS aHTpakHo3a — Ha 40 %.

3. Ha tpetuii rox nocea JibHa-0ATyHIIA copTa TOHYC BO
BTOPOH pOTaluu B pe3yibTare OJaronmpUATHBIX MOTOJIHBIX
YCIIOBHH H JIOCTaTOYHOTO mUTaHus pacteHui (NioP2Rso)
yZaJIOCh CHU3HUTH NMOPaKEHHOCTHh PACTEHHUH JIbHA-ONTYHIA
6onesnsimu Ha 33,1 %, B 4aCTHOCTH, aHTPAKHO30M | TIOBHI-
CHUTb yPOXaHHOCTb: IbHOTPECTHI U BCETO JILHOBOJIOKHA B 1,4
paza, JJIMHHOTO JIbHOBOJIOKHA — B 1,5 pa3a npu coxpaHeHuu
Ka4ecTBa JbHOTPECTHI. Y POXKaHHOCTH JIbHOCEMSH YBEJINIH-
Jack B 2,2 pasa 10 CpaBHEHUIO C IOCEBOM B IIEPBBIN I'OJ1 I0-
clie TYMEHSL.

4. B cpenHeM IpoORyKTUBHOCTH YETBIPEXIOIBHOIO CEBO-
000poTa BO BTOPOM POTALIMU CHU3UIACH IO CPABHEHHIO C
nepBoii poranueit Ha 21 %.

5. IMo poTanusiM ceBooOOpOTa HAOIOAATH H3MEHEHHS CO-

ACPIKaHU KaJIuA B IIOYBC.
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INFLUENCE OF CONTINUOUS SOWING OF FIBER FLAX ON FLAX PRODUCTIVITY AND PRODUCTIVITY OF CROP ROTATION
WITH SHORT-ROTATION

T.P. Sukhopalova, C. Sc. (Agr.), leading research fellow, e-mail: t.sukhopalova.trk@fnclk.ru.
Federal Scientific Center of Bast-Fiber Crops Breeding, Komsomol'skii prosp.,
17/56, Tver', 170041, Russian Federation (E-mail: info.trk@fnclk.ru)

*The work was carried out within the framework of the state assignment of the Federal Scientific Center for Bast Crops on topic No.
FGSS — 2024-0005 with the financial support of the Ministry of Education and Science of the Russian Federation

The article presents the results of studies on the effect of permanent sowing of fiber flax in the conditions of the Central region of the Non-
Chernozem zone of the Russian Federation on sod-podzolic medium loamy soil in a long-term experiment on the yield of flax products and
crop rotation productivity in two rotations of a four-field crop rotation. Fiber flax was cultivated in the crop rotation barley — fiber flax —
fiber flax — fiber flax in the first rotation, the Tverskoy variety, in the second — the Tonus variety. When cultivating fiber flax in the first
rotation of the crop rotation, the yield of flax products decreased from 44 to 78% in the second and third years, the crop rotation produc-
tivity — by 56.4 and 70% compared to the first year of its cultivation after the predecessor barley. In the third year, the quality of flax straw
decreased by 1.5 variety grades. In the second crop rotation in unfavorable weather conditions in the second year of sowing flax, the yield
of flax straw and all flax fiber decreased by 36.4%, the quality of flax straw decreased by 0.5 variety grades, the number of stems of
creeping wheatgrass increased by 143 pcs./m2 compared to the first year of sowing after the predecessor barley. In the third year of sowing
in the second rotation in weather conditions favorable for plant growth and development, the yield of flax seeds of the Tonus variety
increased by 55.7%, the yield of flax straw — by 28.5%, flax fiber — by 26.7%, while maintaining the quality of flax straw, crop rotation
productivity — by 52% compared to the first year of sowing.

Keywords: fiber flax (Linum usitatissimum), continuous sowing, crop rotation predecessor, yield, quality, productivity, short rotation.
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