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BJIVAHUE AJIUTEJIBHOIO NPUMEHEHUA PA3JIUYHLIX 403

MMHEPAJIbHbIX YAOEPEHUWA HA NPOAYKTUBHOCTb KY/IbTYP

3EPHONAPOBOIO CEBOOEOPOTA B YCJIOBUAX 3ACYLLJIUBOM
CTENW NOBOJIXKbA

APOIIEHKO TatbsaHa Muxaiinosua, ®I'6HY «PAHI] FOzo-Bocmoka»
JKYPABJIEB imutpui I0pbesud, PIGHY «PAHI] FOzo-Bocmoxa»
KJIMMOBA Hagnexpa ®enoposHa, OI'GFHY «PAHI] KOzo0-Bocmoxa»

IIpedcmagnien ananu3s usmeneHuss nNpoOYKMUEHOCIMU KYNmyp 3ePHONAP0B020 Ce80060pOmMa npu ONUMENbHOM
npumeneHuu murepanoHoix yooopernuii 6 cmayuonaprnom onstme ¢ VI no VIII pomayuro (1999-2001 - 2016-
2018 22.). Onpedeneno enusnue pasiuunsix 003 A30MHbIX, hochoprsix u asomno-gdocgoproix y0oopenui Ha us-
MeHeHue cO0epHCAHUA HUMPAMHOZ0 A30MA U NOOBUNHCHO20 Pocdopa 8 Ycro8uAX UePHO3EMA 10HCHOZO0 3A YKA3AH-
Holil nepuod nposedenus uccied08anuil. YCmanosieHa 0m3sl64u60cms Kyisnyp ce60060poma Ha 6HeceHue a3om-
HoblX, hochoprsix, a makce azomno-gocoproix yO0OPeHUll 8 MUHUMANBHBIX, CPEOHUX U BbICOKUX 003AX.

Beedenue. HecMOTpA Ha BBICOKUI ypOBEHb
eCTeCTBEeHHOTO IUIOZI0POANS, YepHO3eMHble I10-
YBBI CTENHOW 30HBI [I0BOJIKbS MOTYT OBITH MOJ-
BepKeHbl CyleCTBeHHBIM arpoXuMuyeckum, ¢u-
3UKO-XMMHWYeCKUM U JPyTUM HM3MeHeHWAM IIpU
AJIUTENIbHOM CeJbCKOX03SMCTBEHHOM MCIO0JIb30-
BaHuU [2, 3, 10]. BbIHOC UTaTeNIbHBIX BeIIeCTB C
ypoXKaeM CeJbCKOXO35WCTBEHHBIX KyJbTyp, NPO-
ABJIeHHe 3PO3MOHHBIX IPOIECCOB CHOCOOCTBYIOT
3HAYUTeJIbHOMY CHUXXEHWIO T'yMyCHMPOBaHHOCTHU
YepHO3eMHBIX I104B, @ HeJOCTaTOYHOEe MCIOJb-
30BaHMe yI0OpUTETbHBIX PECypCOB U, TeM bolee,
TIOJIHBIN OTKAa3 OT HUX, JIUIIb YCYryOIseT CKIazbl-
BAIOIIYIOCS HETaTUBHYI0 JUHAMMKY IPOXOAALIMX
MIOYBEHHBIX NpOIeccoB [5, 6]. DTo, B CBOIO oue-
pelb, IOMUMO 3HAYUTENBbHOTO YXYALIEHUS IJIO-
ZOPOANS YepHO3eMHBIX II0YB IIPUBOAUT K YMEHb-
IIeHWIO0 IPOAYKTUBHOCTY CeIbCKOX03AMCTBEHHbIX
KyJIbTyp U CHWXXEHMIO KauyeCTBEHHBIX IIOKa3aTe-
Jiedl TIOJIy4eHHOT0 ypoXKas.

Pa3paboTka ONTHMaJbHBIX CHCTEM YIOOpeHWid
ABJIIETCS OFIHUM W3 IVIaBHBIX 3JIEMEHTOB arpoTex-
HOJIOTHA, TI03BOJIAIOIMX PEIIUTh BbIlIe03HAYeHHbIE
npo6iemMbl. Hanbosiee MoHY0 06CTOATENHHYIO UH-
dopmanuio 06 0COOEHHOCTAX BIUSHUS MUHEPAJIb-
HBIX yIOOpEeHUil Ha ypoXKail CeJbCKOXO3SIiCTBEeH-
HBIX KyJIBTYP MOXXHO IIOJIyYUThb TOJBKO B YCIOBHUAX
AJIUTeNbHBIX CTAlMOHAPHBIX OIBITOB, MMEIUINX
HauboJiee BLICOKYIO HAYYHYIO [IEHHOCTb.

IIpoBesieHre BCECTOPOHHUX arpOXMMUYeCKUX
UCCIIeZIOBAaHUN HAyyHBIMM yupexjeHusMu Ilo-
BOJDKbS BO BTOPOY MOJI0BUHe XX BeKa [03BOJIAJIO
OIIpe/ieIUTh ONTUMaJbHble [03bl, BUABI, CPOKU U
crocobbl BHeCeHUs1 ynoOpeHui st GOJbIIMHCTBA
CeJIbCKOXO3SIMCTBEHHBIX KYJBTYP, BO3/e/bIBaeMbIX
B JaHHOW 30He [4, 8, 9].

Ilenbl0 [JaHHBIX WCCIEAOBAaHUN SABIAETCA
ycTaHoBieHUe 3PQPeKTUBHOCTA TNPUMEHEHUsd

pa3NMUYHBIX /103 MHHEPaJbHBIX yA0OpeHuid Ha
KyJbTypaxX LIECTUIIOJbHOTO 3€pPHONApOBOro ce-
BOOOOpPOTAa B HEYCTOWYMBBIX arpoKjuMaTHye-
CKUX YCJIOBUAX 3acyllauBoro IToBomxbs, a Tak-
e oIpeJieJieHre XapaKTepa X OT3bIBYMBOCTH Ha
u3MeHeHMe a30THO-dochopHoro nutaHus. Panee
HaMU yXe MyOJIUKOBAIUCh Pe3yJIbTaThl 110 U3yye-
HUIO MPOAYKTUBHOCTU 3epPHONApPOBOTO CeBO06O-
poTa 3a ceMb pOTaLUi B yCIOBUAX AJUTEIBHOTO
CTal[MOHAPHOTO OTMbITA C ynobpeHusiMu [7]. Mer
CMOrJIM HaOJI0/IaTh CylleCTBEHHblE W3MEHEeHUS
3} PeKTUBHOCTH PA3JIUYHBIX CHUCTEM yA00OpeHUit
B KpaiiHe HeOJIaronpuATHBIX MOTOAHO-KIMMaTH-
yeckux ycaosuax VII porauuu, cOOCTaBUTh 110~
Jy4yeHHbIe aHHbIe C pe3ybTaTaMU HaOJII0eHu’
B nIpeAbiAymue rogbl. OHAKO yay4IIeHUs IOT0J -
HbIX ycnoBuid B VIII poranuu no3Bonuiau npoa-
HaJU3UPOBATh XapaKTep U3MEeHEeHUs NIPOAYKTUB-
HOCTHU KYJIbTYP CeBOOOOPOTA DU CYyIeCTBEHHBIX
KOJIeOaHUAX TMAPOTEPMUYECKUX YCIOBUU TepH-
ozna VI-VIII porauuut, 4TO NMOJIYYUJIO OTPAXKEHUE
B JaHHOW paborTe.

Memooduxa wuccnedosanuii. JInuTeNbHBLIN
TI0JIEBOM CTAIllMOHAPHBIA OmbIT «Paspaborka 30-
HaJIbHBIX CHCTeM YZOOPeHWil B MHTEHCHBHBIX TeX-
HOJIOTUAX BO3[EJbIBAHUSA 3€PHOBBIX KYyJbTYp»
3aKnazbiBasica B 1969-1971 rr. Ha n1akOpHO-paB-
HUHHOM arpojaHzmadre B 3KCIepUMEHTaJIbHOM
xo3saiictee ®I'BHY <«HUHMCX IOro-Bocroka»
(r. CaparoB) moji PYKOBOJCTBOM JIOKTOpA CeJlb-
CKOXO35IUCTBEHHBbIX Hayk, mpodeccopa M.II. Uyo.
B Hacrosmee BpeMsi OH 3aHeceH moj N2 15 B
«Peectp arrecraToB I'eoceTu JIMTENbHBIX OINBITOB
C ynOOpeHWsMH W [APYTMMH arpoXUMUYeCKIMHU
cpenctBamu Poccuiickoit @enepanun».

XapaKTepuCTUKa ONBITHOTO Y4acTKa: [10YBA —
YepHO3eM I0XHbI MaJIOTyMYCHBIY CpeJHeMOIHbIN
TSXENOCYIIMHUCTBIN. CofepXaHue TyMmyca Ipu
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3aKJjajZiKe ombITa B cyoe 1moysel 0—40 ¢cM cocTaBid-
710 — 4,35 %, obwero azora — 0,235 %, BajoOBOro
docdopa - 0,119 %, BanoBoro kanus — 1,60 %.
O6ecre4eHHOCTb JIETKOTU/IPOJIU3YEMbIM a30TOM
no TiopuHy-KoHOHOBOW — 67 MI/KT, IOABUXHBIM
docdopom no Mauuruny — 10-12 mr/kr, o6MeH-
HBIM KajiueM — 345 Mr/Kr.

Knumar paiioHa mpoBeJileHWSI ONbITa — TUIMWY-
HBI} /711 3aCyIIMBOM YepHO3eMHOM ctenu IIoBoi-
Xbs. Koadpdurmentr koHtuHeHTampHOCTH — 180-
200 (cpenHe- ¥ CUIbHO KOHTUHEHTaNbHBIN). CymMMma
temmnepatyp >10 °C cocrasnser 2600-2800 °. Cpen-
HUii runporepmudeckuii koapounuent (I'TK) Be-
rerauoHHoro nepuoza no I.T. Cenauunosy — 0,81.
TemnepaTypa BO3AyXa 10 MHOTOJIETHUM JJ@aHHBIM
CJlefyrolas: MUHUMaIbHaA 3aperuCcTpUpoBaHHasa —
37,0; cpenHerozfoBas — 5,3; MaKCMMaJibHasA 3aperu-
crpupoBanHas — 41,0 °C. CymMa Temrneparyp BbILIe
+5° - 2950, Boie +10° — 2820 °C. T'ogoBoe Kouye-
CTBO 0CaJIKOB (MM) B CpeJiHEM I10 FO/iaM COCTaBJIsIeT:
MUHUMasbHOe — 245, cpenHee — 451, MaKCcMMaJib-
Hoe — 648. MuHMManbHOe KOJIMYeCTBO OCaZKOB 3a
BereTalMOHHbIN 1epuoz — 46,2 MM, cpefiHee U Mak-
cumanbHoe — 135,8 u 221,5 MM COOTBETCTBEHHO.

B ombiTe 3azeiicTBOBaHbI 3 MOJA IUIOI[AAbIO
1,5 ra Kaxnablil, 4To Grarozapsi MOBTOPSIEMOCTH B
MPOCTPAHCTBE ¥ BpeMeHU II03BOJIsIeT B IOJTHOM Mepe
y4ecThb BCe TOTOHO-KIUMaTUIecKre 0co0OeHHOCTH
cTertHOW 30HBI I10BOMKbA. Pa3Mep OMNBITHBIX fie-
JIHOK cocTaBnseT 235-300 M2, UX pacnosoxeHue
PeH/IOMU3MPOBAHHOE, TIOBTOPHOCTb TPEXKpaTHas.
Bcero B onbiTe u3dyyanu 26 BapuaHTOB 7103 MUHe-
panbHBIX yrnobpeHuil. B Hacrosimeid paboTe mpen-
CcTaBJieHbI 6 HanboJiee OTIIMYAIOIIMXCS BapUAHTOB,
KOTOpBIe YCJIOBHO MOKHO pasesIuTh Ha KOHTPOJIb
(6e3 mpumeHeHus ynobpeHwuil), BapuaHT 2 (cpen-
HYe 03Bl a30THBIX y700peHuit), BapuaHt 3 (doc-
dopHble ynobpeHus), BapuaHTol 6, 8 u 18a mpen-
cTaBJieHbl a30THO-POCHOPHBIMU YIOOpPEHUSIMU B
MUHUMAaJIbHOW, CpeflHed M BBICOKOM [103aX COOT-
BeTCTBeHHO. B Tab;1. 1 mpeacraBieHbl HOPMBbI TTPH-
MeHeHWs] MUHepaJIbHbIX YI00peHuil 0 BapraHTam

OIbITa KaK B CyMMe 3a POTALMIO, TaK U B CpeJHeM
B roJl U3 pacyeTa BHeceHHUs Ha 1 ra ceBOOOOPOTHOM
IUIOIIA/IN.

IIpu 3TOM HeOoOXOAMMO OTMETUTH, YTO BHO-
CUMBIe Z103bl HEeIOCPeICTBEHHO O/ KYJIbTYPY CO-
CTaBJIAJIN 110 a30Ty Ha BapuanTte 2 — N40, Bapuan-
Te 6 — N30-40, Bapuante 8 — N40-60, BapuaHTe
18a — N60-90. Jo3za mpumeHeHus1 GpocPopHbIX
ynobpeHuii BO Bcex ciydasx cocraBisiia — P40.
BHeceHre MUHMMaJbHOM [103bI a30Ta (BapuaHT 6)
OCYIIEeCTBJISIIOCh B MEPUOJ POTALIMK CeBOOOOPO-
Ta B cpenHeM 1 pa3 B 2 roja, cpefiHeil (BapuaH-
Tbl 2, 8) 1 BBICOKOW (BapuaHT 18a) — mpakTude-
CKU eXerofiHo.

®ocdopHbie ynobpeHus B no3e P40 Ha Bapu-
aHTax 6 1 8 BHOCKJIX B YUCTOM napy 1 pa3s 3a po-
Tal X0, HA BapuaHTe 3 — 1-2 pa3a 3a porauuio,
Ha BapuaHTe 18a — zBa pasa 3a porauuw. Ilpu
IBYKPaTHOM npuMeHeHUus GocPopHBIX ynobpe-
HUI UX BHeCeHHe OCYIIeCTBJISAJIM B YUCTOM Iapy
Y IIOJ1 IIPOCO.

Yepenosanue Kyabryp B VI-VIII porauusax
IIECTUIIONIBHOTO 3€pPHOMAapOBOr0  CeBO0HOpPOTa
ObUIO CeAYIOUIMM: Tap YepHBINA, O3WMasi Iile-
HUILA, ApOBas MArKas IMIIeHULa, POCo, AYMEHb,
oBec. B kauecTBe ynoOpeHUI MCIOIB30BAN aM-
MHUAYHYIO CeluTpy, aMMopoc U IABOWHOM cymep-
docdar. Ymobpenuss BHOCWIM TOJ 3516JI€BYIO
BCHAIIKY. A30THYIO IOAKOPMKY 03UMOM NIIeHUIbI
IIPOBOJWJIN NO3IHEN OCeHbIO NOCe IpeKpaleHus
BereTalluy pacTeHUM.

Omnpezenenue copepxaHus HUTPATHOI'O a30-
Ta B MOYBEHHBbIX 00pa3lax NPOBOJAWIA HOHO-
MetpudeckuMm metonoM mo 'OCT 26951-86 Ha
03UMOM MNIIeHulle nepes MOCeBOM, IPOBOM MAT-
KOU MineHwulle, npoce, iumMeHe u oBce — B dasy
KyILIeHus.

Y60pKa yposkast 3epHa OCyIeCTBIIsIach O/eJs-
HOYHO KombaiiHoM Camno 2010. BesmurHa yposkas
3epHa TOJBeprajach CTaTUCTUYeCKOH 0OpaboTke
METOJOM JUCIIepCUOHHOr0 aHanu3a 1no b.A. Jlocne-
xoBy [1].

Tabauna 1

JL03bI IpUMeHeHUsI MUHePaJIbHbIX YA00pEeHHIi B ITIUTeIbHOM CTAllHOHAPHOM OIbITE
¢ VI oo VIII poTanuio mecTUNOIbHOr0 3ePHONapPOBOro CeBO06GopoTa

Jl03b1 yI0OpeHuii Mo pOTAIMSIM OTBITA
VI porauus VII porauus VIII porauus
BapuanT (1999-2001 - 2004-2006 rr.) (2005-2007 - 2010-2012 rr.) (2011-2013 - 2016-2018 rr.)
B cpennem Ha 1 ra B cymme B cpegHem Ha 1 ra B cymme B cpengHem Ha 1 ra B cymme
ceB00GOPOTHOM ceBO0BOPOTHOM ceB00BOPOTHOM
3a poTaluio 3a poTaluio 3a pPOTaLUI0
IJIOIA/H B LOJ NJIOIAJY B I'OJ IJIOIAJ ¥ B TOJ
1 KonTpons - KonTpons - KonTtpons -
2 N31,7 N190 N31,7 N190 N33,3 N200
3 P13,3 P80 P13,3 P80 P6,6 P40
6 N11,6 P6,6 N70 P40 N11,6 P6,6 N70 P40 N13,3P6,6 N80 P40
8 N23,3 P6,6 N140P40 | N28,3P6,6 N170 P40 N26,6 P13,3 N160 P80
18a N51,6 P13,3 N310 P80 | N56,6 P20 N340 P120 | N46,6P13,3 N280 P80




Pesynemamet uccaedosanuti. Makcumaib-
Has WHTEHCUMBHOCTb HAKOIJIEHUS HUTPATHOTO
a3oTa B YCJIOBUAX [JUATEIBHOrO CTallMOHAPHO-
TO ONbITA C yIOOPEHUs MU OTMeYanach B YUCTOM
napy. B ¢a3sy BcxonoB 03UMO¥ HIIEHUIIBI B CJIOe
nouyBbl 0—-40 cMm OGiarojapsi aKTUBHOW MHUHepa-
JM3aliy B IIepUOJ yXOZa 3a IapoM 3alachl HU-
TpaTHOro azora B VI-VIII poTauuax mecTunoib-
HOTO 3€pPHONApOBOr0 ceBOOOOpoTa Koyebamuch
Ha KOHTPOJBLHOM BapuaHTe B mpejenax 76,9-
100,2 kr/ra. Ha BapuaHTax omnbITa, rje cucrema-
TAYeCKA MPUMEHAINCh MUHUMAaJbHbIE, CpefHue
¥ BBICOKME JI03bl MUHEpaJbHbIX yA0OpeHUi, OT-
MedaJIi IMOBBIIIEHWEe COZepXaHUsA HUTPATHOTO
aszora B cioe 1oyB 0—40 cM K Ha4asy ceBa 03UMOMU
nileHuubl. Tak, B 3aBUCUMOCTU OT [J03bl POCT IO
OTHOIIEeHWI0 K KOHTposw B VI porauum cocra-
Bun 13,2-25,6 %, B VII - 28,5-30,9 %, B VIII -
0,6-45,0 % (Tabm. 2).

B a3y KymieHuss ApOBOW MATKOW MIIEHHUIIbI
coJilepaHue HUTPATHOIO a30Ta B [I0YBe HAa KOHTP-
0JIbHOM BapuaHTe, B LIeJIOM II0 OIIBITY, BAPbUPO-
BaJIOCh IOCTATOYHO WIKUPOKO. B VI porauuu ceso-
060poTa TONBKO BHECEHHE BHICOKHX /103 a30THBIX
ynobpenuin (BapuaHT 18a) cmocoOGCTBOBAO
YBEJIMYEHUIO €ro COZepXXaHUA 10 OTHOIIEHUIO K
KOHTpoJI0 Ha 30 %.

B reyenue VII poTanuu o BceM TpeMm 3aKkjaafKam
OIbITa HanboJIee BHICOKMM COfiepKaHie HUTPATHO-
0 a30Ta TaK Xe ObIJIO HA BapUaHTe C BBICOKOM J10-
301 BHECEHUsI MUHEPAJbHBIX ynoOpeHuid. OfHAKO
OZIHM a30THbIe yAOOpeHUs B CpelHel /103e, TeM He

MeHee 00eCreyrIi POCT ero CoAiepKaHus K KOHTp-
oJito Ha 65,1 %. B VIII poranuu Haubosee BLICOKOe
€ro CoZiepXkaHue B 1[eJIOM T10 OTBITY OBLIIO OTMEYeHO
Ha BapuaHTe 2.

Ha mnpoce cozpepxaHue HUTPATHOrO a3oTa B
ombiTe B a3y KylleHUs] OKa3aJuchb Haubosee BbI-
COKUM Cpefy BCeX SIPOBBIX KYJBTYP CeBOOOOPO-
Ta, YTO OOBSACHAETCA TMO3JAHUMU CPOKAMU CeBa
(cm. Taba. 2). B Takux ycIOBUAX AaXKe HA KOHTP-
OJIbHOM BapuaHTe 6e3 mpuMeHeHUs yAOOpeHU# B
VI u VII porauusx ceBoobopoTa cojepkaHue Hu-
TpatHoro azora B cnoe 0-40 cM B a3y KyuieHud
cocraBisiio 12,4-12,8 mr/kr, 4to OBIJIO B Mpe-
fieflax ONTUMAJbHBIX 3HadeHu (12-15 wmr/kr).
HecmoTrpsa Ha 31O, B VI porauuu 3epHONapo-
BOro ceBOoOOOpOTa BHeceHHe a30THO-pocdop-
HBIX yZOOpeHUH B Pa3JMYHBIX /03aX CIIOCOOCT-
BOBAJIO POCTy COZEp)XaHWA HUTPATHOTO a3oTa
B cioe 0-40 cM IO OTHOLIEHUIO K KOHTPOJIO Ha
2,6-17,5 mr/kr. CozpepkaHue HUTPATHOTO a30Ta
Ha ynoOpeHHBIX BapUaHTaX OMbITA (3@ WCKIIOYe-
HHEeM BapuaHTa 3, rJie BHOCUJIUCH Juilb Gocdop-
Hble ynobpenus) B VII porauuu ObII0 BbIIIE, YeM
Ha KOHTpOJie, HO HanboJiee BHICOKMM OTMEYajoCh
Ha BapuaHTax 2 u 18a, rge NpUMeHSAJIUCH CpeJHUe
7I03bl a30THBIX W BBICOKHE 7103bl a30THO-pocdop-
HbIX yaoOpenuil. OTClofia CiefyeT BBIBOZ O TOM,
YTO NPUMeHeHHe Pa3JUYHbIX 7103 MUHepaJbHbIX
ynobpeHuii obecreyrBajio B IOJHOM Mepe IIO-
TPeOHOCTH 3TON KYJbTYpPhl B a30THOM IHMTaHUHU,
COo3/1aBas MpPeANOChUIKY JJIf MTOJYYeHUS BBICOKUX
ypOXaes..

Tabnuna 2

BiMsiHMe MUHepaJIbHbIX y00peHuii Ha cofep:KaHue HUTPATHOrO a30Ta B cJioe mo4YBbI 0-40 cM
B YCJIOBHSAX AJUTEJIbHOI0 CTALIMOHAPHOTrO ONBITA (CpeAHee Mo 3 MoIaM)

N-NO,, Mr/kr B cpenHeM B roj 3a poTanuto
Bapuant | 0zymas nmenuna dApoBas Markas Tpoco SaMeHs Osec ME/KE xr/ra
110 YepHOMY apy IIeHUIA
VI poranusa (1999-2001 - 2004-2006 rr.)
1 21,1 10,0 12,4 9,4 9,3 12,4 59,0
2 23,9 9,1 12,8 - - 15,2 72,5
3 159 7,2 12,8 - - 11,9 56,8
6 24,2 10,1 15,0 10,9 11,3 14,3 67,9
8 24,2 11,2 299 18,5 10,0 18,7 88,8
18a 26,5 13,0 16,5 16,0 26,1 19,6 93,2
VII poranusa (2005-2007 - 2010-2012 rr.)
1 16,8 6,6 12,8 9,5 9,9 11,1 52,8
2 - 10,9 20,3 9,1 13,6 13,4 64,0
3 - 6,6 17,1 7.7 9,1 10,1 48,1
6 16,8 7,8 15,3 9,5 10,6 12,0 57,0
8 21,6 9,0 14,8 9,0 10,6 13,0 61,7
18a 22,0 23,3 23,4 12,5 16,7 19,5 92,6
VIII poranus (2011-2013 - 2016-2018 rr.)
1 16,2 8,3 10,7 39 6,3 7.5 35,6
2 17,6 17,7 15,4 3,3 5,1 12,2 58,2
3 18,0 8,8 12,1 3,3 4,6 9,3 44,1
6 16,3 7.4 20,7 3,4 5,1 8,8 41,8
8 18,6 7.0 15,5 3,5 4,7 8,2 38,9
18a 23,5 10,4 17,1 4,3 7,0 10,3 48,9
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BHeceHue MUHepPaJbHBIX YAOOPEHMIA MOJ S4-
MeHb CII0OCOOCTBOBAJIO POCTY COZep)XKaHUS HU-
TpaTHOro a3ora B cyoe 1no4yssbl 0-40 cM 110 OTHO-
IIeHWI0 K KOHTPOJIIO TOJBKO B niepuoz VI porauuu
Ha BapuaHTax 8 u 18a (cpenHue U BbICOKME 03B
a30THBIX ynob6penuit). B VII porauuu numb Ha Ba-
puanTH 18a BHecenne N60-90 npuBogUIIO K He-
KOTOPOMY YBEJIMYEHHUIO COJepKaHUs HUTPATHOTO
a30Ta IO CpaBHEHUIO C KOHTPOJieM. B ocTanbHBIX
e cIydasx ero cozepxaHue B 1mouse B ¢asy Ky-
meHus: suMeHs ObUTO comocraBumo. B VIII po-
Tallud CeBOOOOpOTA Ha SYMEHEe OTMedYajoCh Cy-
IIeCTBeHHOe CHWXXKeHHe COJepXaHWs HUTPATHOTO
a30Ta 10 BCeM BapuaHTaM OmbITa. B TO xe BpeMms,
MO pe3yibTaTaM arpoOXUMHUYECKOro 00cienoBa-
HUA B 3TOT IePUOJ Ha MHOTMX BapUaHTax Ccoziep-
aHWe aMMOHMITHOTO a30Ta B MOYBe MPeBBIIIAJIO
5,0 MT/KT, 4TO OBLJIO BBI3BAHO PAHHUMU CPOKAMU
TIPOBe/IeHUsI TIOCEBHBIX PabOT M CIOKUBUIMMUCS
IIOTOZHO-KJIMMAaTU4eCKUMHU YCIOBUAMU B IIEPUOJ
HavyaJbHOTIO 3Tana pa3suTtus AumeHs B VIII pora-
1MI0. AHAJOTMYHAs KapTWHA HaOMoanach M Ha
OBCe, I'7le CPOKM ITPOBeZIeHUsI TOCEBHBIX PaboT CO-
BIIaZIaIf C TUYMEHEM.

B ¢a3y kymeHus oBca coiepkaHue HUTPATHOTO
a30Ta B IIeJIOM IO OMBITy ObUIO HECKOJIBKO BBIIIE,
4eM Ha sluMeHe (cM. Tabi. 2). B To jxe Bpems, Kak
U B (Jly4ae ¢ IYMEeHeM, caMoe HU3KOe ero cozepxa-
HI€ 33 BeCh NepUOJI TPOBe/IeHus HaOIo1eHr i ObLI0
taxxe B VIII poranuu.

PesynpTaThl IpOBEIEHHOI0 aHAIN3a [TI0Ka3aJH,
9TO HEe3aBHCUMO OT IPUMEHIEMBIX J103 yA0OpeHH
B TeueHue TMOCJIeIHUX TpeX POTALAi 1eCTUTONb-
HOTO 3€pPHOMapoBOT0 CeBOOOOPOTA, CPeHerozo-
BO€e COJiepXaHWe HUTPATHOIO a30Ta U ero 3amachl
B cioe nouBbl 0-40 CM HEYKJIOHHO CHUKaJUCh.
CBsI3aHO 3TO B IIepPBYI0 O4Yepelb C aKTUBHBIM I10-
TpebiieHreM KyJbTypaMH CeBOOOOpOTa MOYBEH-
HBIX 3a11acOB 3TOTO HanboJiee BaXXHOTO MaKpoaJie-
MeHTa MUTAHUA, YTO U 0OYCIIOBUIIO YMeHbIIeHe
ero cozep)xaHus B 1[eJIoM 110 onbITy ¢ 0,232 % Ha
MoMeHT 3akuazaku 10 0,207 % k konny VIII pora-
nu. Kak n3BecTHO, BaJOBBIM a30T IIOYBHI SIBJISIET-
CA IJIaBHBIM pe3epBOM U MUCTOYHUKOM IIOCTYILIe-
HUS ero JJOCTYIMHBIX [y pacTeHuit ¢popm. BaxxHo
OTMETUTb TO OOCTOATEIbLCTBO, YTO CHIKEHHE
3aIlacoB BaJIOBOr0 a30Ta OTMedaJioCh He TOJIbKO
Ha KOHTpOJIe, HO U Ha BBICOKOYJ0OpPEeHHBIX Bapu-
aHTax. DTO CBUJETEJbCTBYeT KaK O COXPaHEHUHU
AKTMBHOCTH MPOLeCCOB MUHepPaJIU3aLUU OpraHu-
YeCKOTO0 BelecTBa I0YBLI, TaK U 00 MHTEHCUBHOM
VICII0JIb30BAaHUY TOYBEHHBIX 3aI1aCOB JOCTYIIHBIX
¢dopM azoTa KysnbTypaMu ceBoobopoTa. Takxke B
onsiTe K VII poranuu oTMedanoch CHU)XeHUe CO-
AepXaHus JIErKoruapoau3yemoro aszora (Ha 13 %)
110 CPAaBHEHHUIO C UCXOJHBIMU JaHHBIMU. [l14 pa-
CTeHUi 3Ta popMa coeNHEHUI a30Ta SBIAETCA
OJMVKaUIIM Pe3epBOM M MOXKET OBITh UCIIOJIb30-
BaHa B [IepUO/] UX BereTaluu.

Cucrematuyeckoe BHeceHHe (GOCPOPHBIX
yZoOpeHUi OAVH U ZIBa pa3a 3a POTALMIO CEBO-
060pOoTa MO3BOJIUIIO TTOAZEPKUBATH CO/lEPXKAHMe
noasuxHoro ¢pocpopa B cinoe moussl 0-40 cm Ha
yZ0OpeHHBIX BAPUAHTAX HA CPEZIHEM U B OT/IeJb-
HBIX CJIy4asx Ha BBICOKOM YPOBHAX. B TedeHue
VI poranuu BapuaHThI C JBYKpPaTHbIM IpUMe-
HeHreM ¢ochopHbIX yrobpenuit (3, 8, 18a) mo
XapakTepy HaKOIUJIEHUS MOJBUXHBIX pocdaToB
OBLIM COMOCTAaBUMBI MeXnay cob6oi (tabm. 3).
Kpowme toro, BHecenue P40 oz npoco B 1o10J-
HeHHe K NepBOMY BHECEHHIO B MAapOBOM IIOJe
TI03BOJIUJIO COXPAHATDb 3TOT yPOBEHb OOecreveH-
HOCTUA JOCTYHHBIM $ocPopoM Ha MPOTAKEHUU
Bceil poranuu ceBoobopora. Takymo ke KapTu-
HY MOXHO OBbLIO HAabJII0JaTh U B MOCJIEAYIOMHUX
porauuax. OpgHokparHOoe npuMeHeHue P40 B
IIapoOBOM II0Jie Ha BapuaHTe 6 CIOCOOCTBOBAJIO
ZI0CTaTOYHO BBICOKOUM 00ecredeHHOCTH MO/IBUX-
HbIM GpocPopoM OCEBOB 03UMO U APOBOU MAT-
Ko# mmeHunbl. [To Mepe moTpebaenuss pocdopa
KyJIbTypaMu ceBOOOOPOTa COZiep)KaHUe ero moj-
BMXKHBIX GOPM K KOHITY POTAallUU CHAXKAJIOCh. DTa
TeH/IeHI[MA HAa BapuaHTe 6 COXpaHANACh TaKXke
B VII u VIII poranusax ceBoobopora. BHece-
HYe OJHUX a30THBIX y0OpeHUH B cpeiHel 103e
Ha BapuaHTe 2 COMPOBOXZAJOCh IOBBIIMIEHNU-
eM cofepxaHusa noasuwxHoro ¢ocdopa B cioe
0-40 cM o cpaBHEHUIO C KOHTPOJIEM B Te4YeHUe
BCero nepuoja uccaenosanuii (Ha 28,3-30,9 %).
OTO CBUZETENIHCTBOBAJIO O POCTE MOABUXHOCTU
MeHee IOCTYIHBIX /N pacTeHuit ¢popM MuHe-
panbHbIX $pocdaToB MouBkl Ha (POHe BHECEHUS
aMMUAYHOU CeJUTPHI.

OnTuManbHOe co/iep)kxaHre HUTPATHOIO a3o-
Ta B [IAPOBOM I[I0JIe K Hayajly IOceBa O3UMOM
nmeHulpl B VI poranuu ceBoobopoTa naBajio
BO3MOXHOCTb ITOJIyYUTh BHICOKUI YpOKal 3epHa
naxe 6e3 MpUMeHeHUS yNOOPUTETHHBIX pecyp-
coB. BmecTe ¢ TeM Ha BapuaHTax C BHeCeHUEM
KaK a30THBIX, TaK U a30THO-HOCPOPHBIX yAOOpe-
HUI OTMedasics POCT YpoKkas 3epHa MO OTHOIIe-
HUIO K KOHTpost Ha 0,17-0,42 t/ra. [Ipu sTom
CTaTUCTHYECKU JJOCTOBEpHas mpubaBKa ypokas
ObLTa OTMeuyeHa JIMIIb HAa BapuaHTe C MpPUMeHe-
HUEeM CpeHUX /103 a30THO-(HOCPOPHBIX yHoOpe-
HUH (Tab. 4).

[IpuMeHeHUe a30THBIX yA0OpeHUN OBIIO 3¢-
beKTUBHBIM Ha MOCeBax SPOBOW MATKOM miie-
Hunbl. [Ipu 3TOM ecnu mpubaBKa ypoxas K
KOHTPOJIIO OT BHECEHWS MHUHMMAaJbHON 03Bl
(BapuaHT 6) cocrasuna 0,3 T/ra, TO OT cpefHen
(BapuaHT 8) u BbIcOKOM (BapuaHt 18a) — 0,67 u
0,78 T/ra coorBeTcTBeHHO. Ha BapuaHTe c BHe-
CeHMeM CpeZiHUX /103 a30THBIX yA00peHuil (Bapu-
aHT 2) npubaBKa ypoxKas 3epHa K KOHTPOJIO CO-
craBuna 0,50 t/ra, yro 6bUTO Ha 25,3 % HIKe,
yeM Ha BapuanTte 8, rge no3a N40-60 npumeHs-
nacb Ha (GoHe paHee BHeCeHHBIX (OCHOPHBIX



Tabauna 3

H3MeHeHUe coepKaHUs NOABHKHOrO ¢pocdopa no Maunruny B cioe nouBsl 0-40 cm
B YCJIOBUSIX AJINTEJIBHOT'0 CTAlIMOHAPHOI'O ONbITA C y00peHNAMH (CpefHee 1o 3 IMoJIsAM)

P,O,, Mr/Kr B cpesHeM B roj 3a poTanuio
BapuaHT| Ozpman nieHuna | fposas mArkas Tpoco STuMeHD OBec ME/KT kr/ra
10 YePHOMY T1apy HIIeHuIa
VI poranusa (1999-2001 - 2004-2006 rr.)
1 14,9 18,7 15,6 13,3 15,8 15,6 74,1
2 18,3 23,9 19,0 - - 20,4 96,9
3 31,8 36,5 28,6 - - 32,3 153,4
6 31,4 31,3 21,7 23,3 23,6 26,2 124,4
8 30,4 31,0 27,8 26,3 24,8 28,0 133,0
18a 29,4 21,3 26,8 24,7 19,9 24,4 1159
VII poranusa (2005-2007 - 2010-2012 rr.)
1 10,6 13,0 14,2 16,7 12,8 13,4 63,6
2 - 15,1 19,3 19,3 15,1 17,2 81,7
3 - 29,3 31,7 35,9 19,2 29,0 1377
6 24,1 23,4 25,3 23,6 21,0 23,4 111,1
8 26,1 25,9 26,6 26,0 21,6 25,2 119,7
18a 16,5 24,2 32,2 24,6 21,1 23,7 112,5
VIII poranusa (2011-2013 - 2016-2018 rr.)
1 14,9 12,8 14,0 13,7 14,3 139 66,0
2 20,6 17,8 17,2 19,4 16,4 18,2 86,4
3 35,5 22,8 29,3 33,9 33,1 30,9 146,7
6 30,3 24,8 20,6 22,9 22,4 24,2 114,9
8 27,1 24,1 27,8 33,7 20,0 26,5 125,8
18a 25,3 20,6 27,8 27,6 249 25,2 119,7

ynobpeHnuii. BHeceHue nuimb ofHUX HOCPOPHBIX
ynobpeHuii Ha BapuaHTe 3 He 0becreynBaIo mo-
Jly4eHUe CyLIeCTBEHHbIX MPUOABOK ypOXKas 3epHa
K KOHTPOJIIO B CpPe/iHEM I10 TPeM 3aKJIafIkaM OIIbITa
B VI poTtanuu ceBoo60poTa.

Bornee BbICOKOEe cofiepKaHHE HHUTPATHOIO
azora B $asy KylleHUs IPOca Ha KOHTPOJIbHOM
BapHaHTe 10 CPaBHEHWIO C KyJIbTypaMU paH-
Hero Cpoka ceBa He CTaJO0 NMPEHATCTBHEM K PO-
CTy OT3bIBUMBOCTH HAa NpPUMeHEeHHe MHUHepaJb-
HBIX ynoOpeHuil. Tak, BHeCeHHWe KaK a30THBIX,
TaK 1 a30THO-QOCHOPHBIX yAOOPeHUi Moz 3Ty
KyJbTypy cyuecTBeHHO (Ha 35,3-50,8 %) mo-
BBICUJIO YPOXaHOCTb B CPaBHEHWHM C HeyZIO-
OpeHHbIM KOoHTposeM. Kpome Toro, Gojee BbI-
COKOe COfiep’)KaHMe HUTPATHOTO a30Ta B IOYBE
II0 CPaBHEHWUIO C SPOBOM MATKOW IIIEHHULeN
CIIOCOOCTBOBAJIO CyLIeCTBEHHOMY pocTy (Ha
28,7 %) ypoxas 3epHa K KOHTPOJIO Ha Bapu-
aHTe 3, re BHOCWJINCH JUIIb ofHU pocdopHbIe
ymoopeHus.

Haubosee cymecTBeHHBIH POCT MPOAYKTUBHO-
CTH OT NMPUMEHEHUs] MUHEePAJbHBIX yIOOpeHUil B
VI poranuu ceBoobopoTa nokasan ssumeHb. Kak u B
CJIydae € IpeAIIeCcTBYIOIe KyJIbTypOr MaKCUMallb-
Hasi npubaBKa ypoxxas 3epHa (1,31 T/ra) 6bLia no-
JlydeHa OT BHECEHUS BBICOKOH /103bl a30THBIX YZO-
openuit (N60-90).

[To Bcen BuaMMOCTH, BHeceHue P40 B mapo-
BOM II0JIe U 1T0J] IPOCO Ha 3TOM BapuaHTe Ha GoHe
xopouieil 06ecreyeHHOCTH HUTPAaTHBIM a30TOM
croco6cTBOBANO GOPMUPOBAHUIO ONTHMAJbHO-

ro peXuMma NUTaHMUA YepHO3eMma loXxHoro. Ilpu-
MeHeHUe CPeJHUX /103 a30THBIX yAOOpeHUi Kak
B YKCTOM Buze (BapuaHT 2), Tak 1 Ha QoHe pa-
Hee BHeceHHBIX QocPopHBIX (BapuaHT 8) Takke
CyILeCTBEHHO ITOBBIIANNA YPOXail 3epHa AUMeHs
K KOHTPOJIIO.

Ha oBce B VI porauuu 3epHOIIapoBOro CeBo-
060poTa ypOXallHOCTh Ha KOHTPOJBLHOM Bapwu-
aHTe BBIPOCJA IO CpPaBHEHUIO C sfuMeHeM. Ilpu
3TOM 3($QPeKTUBHOCTh CpPeHUX 7103 a30THBIX U
a30THO-($0CHOPHBIX yAOOpeHUH yMEHBIIUNACh.
MaxkcumanbHass ke mnpubaBKa ypokas 3epHa
oBca K KoHTpoJw (0,74 T/ra) ObINA MOJyYeHa OT
BHECEHMS] BBICOKOH 103l a30THBIX yJ0OpeHUi.
[IpuMeHeHVe MHHMMAaJbHON [03bl a30THBIX U
nocneneiicteue ¢pocopHbIX yIoOpeHUi He OKa-
3aJI0 CyIeCTBEHHOTO BJIMSHWA Ha ero IpOAYyK-
TUBHOCTb.

DdPeKkTUBHOCTP TpPUMEHEHUS Pa3IMYHBIX
7103 MUHepaJbHBIX yAOOpeHWN Ha O3MMOW Iiue-
HULle CYLIeCTBEHHO Bo3pocia B VII poranuu.
Tonbko OT BHeceHMS MUHMMAaJbHOM /103bl (Bapu-
aHT 6) mpubaBKa ypokas 3epHa K KOHTPOJIO CO-
crasuia 0,72 1/ra. IlpuMeHeHne BBICOKOW [O3BI
ynobpeHuii (BapuaHT 18a) He MMeJNO CyIeCcTBeH-
HBIX IPeuMylLlecTB Nepes CpefHell n0300 (Bapu-
aHT §8), MOCKOJbKY IOKa3aTeau ypOXXalHOCTU Ha
3TUX BapHaHTaxX ObUIM COMOCTaBUMBI. B 1eoM xe
MaKcuMaJibHble HpubaBku ypoxkas 3epHa (0,85-
0,87 T/ra) OBUIM MONYYEHbI OT CPEIHUX 1 BHICOKHX
7103 a30THBIX YI00PEHUH IPU UX COBMECTHOM HPH-
MeHeHUH ¢ GOCcPOPHBIMU.
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Hu3kas npoayKTUBHOCTb POBOU MATKOW Iiie-
Hubl (0,62 T/ra Ha KOHTPOJIBHOM BapuaHTe) B VII
poranuu ceBoobopora Gblia 00ycaoBIeHa Heba-
TONIPUATHBIMU  TTOTOAHO-KJIMMATUYeCKUMH  yCJIO-
BUSIMM B IepuOJi Beretanuu. BHeceHHe a30THBIX
ynoOpeHUi B pa3IMYHbIX [J03aX HOBBICHIIO ITPOAYK-
TUBHOCTb 3TOM KYJBTYPbI II0 OTHOIIEHUIO K KOH-
TpoJito B cpesiHeM Ha 40,7 %. Panee BHeceHHbIe 10
YUCTBIN Tap GocPopHbIe yI0OpeHus Ha BapuaHTe 3
He OKa3aju BJIMSAHME Ha NPOAYKTUBHOCTb SPOBOM
TIIEeHUIBL.

ITepuox VII poranuu 1ecTUIIONBHOTO 3ep-
HOIIApOBOrO  CceBOOOOpOTa  O3HAMEHOBAJICH
3KcTpeManbHOU 3acyxoit B 2010 r. (I'TK 3a V-
VII mecsausl no CensHuHoBy — 0,2), oka3as-
el KpanHe HeraTUBHOEe BJIMsSHME HA IPOLeCCHI
dopmupoBaHus ypoxkas OOJNBIIMHCTBA SPOBBIX
KyJbTYyp, CyLIeCTBEHHO CHU3UB HX CpeHION0
IPOAYKTUBHOCTh B OIBITe. B TakuxX ycl0OBUAX,
xoTb U Becbma Huskue (0,20-0,23 T/ra), HO
BCe K€ ZI0CTOBepHble MPUOABKU ypOXKas ObLIM
N0JIy4eHbl TONBbKO OT INPUMEHEHUS Pa3JIUYHbIX

1103 a30THO-(HOCHOPHBIX YAOOPEHU, BHOCHUMBIX
I10J] IIPOCO.

CBOM KOpPpEKTUBHI NOroAHble yciaoBus B VII
porauuu ceBoOoOOpOTa BHECIM U B Pa3BUTHUE
AYMeHs, OWOJIOTMYeCcKWi NOTeHIHal KOTOPO-
ro MUHepa/bHble yI0OpeHus BHE 3aBUCHUMOCTH
OT NPUMEHSAeMOU [103bl He CMOTJIM Peananu30BaTh
B NOJHOM Mepe. Tak, IpU HEKOTOPOM CXOJCT-
Be€ yPOXaWHOCTA Ha KOHTPOJbHBIX BapHUaHTaXx
B VI u VII poranusx, npubaBKu ypokas 3epHa
sYMeHS OT Pa3JMYHbIX 7103 ynobpenwuii B VII po-
TallUU ObLIN 3HAYUTEIbHO HUXKe. CyIiecTBeHHbIE
npubaBKK ypoKasi IPU 3TOM ObLIM OTMeYeHbI Ha
BapuanTte 2 (0,52 T/ra), rae npuMeHsIach cpej-
HAA /1032 a30THBIX yA0OpeHui 1 BapuaHTax 8 u
18a v BHOCMIINCH CpefjHKe U BBICOKME [JO3bI a30T-
HOo-pochopHbIx ynobpenunii (0,51 u 0,53 T/ra co-
OTBETCTBEHHO).

HeratuBHOe BiMAHME IOrOAHO-KJIMMaTHA4e-
ckue ycnosud B VII porauuu oxasanu U Ha pa3Bu-
THE OBCa, BCJIENCTBUE Yero NPOAYKTUBHOCTb 3TOU
KYJIBTYPBI HAa KOHTPOJIE 110 CPaBHEHMIO C NpebIay-

Tabnuna 4
IIpOAYKTHUBHOCTH KYJbTYP IIECTUNOJIbHOTO CEBOOOOPOTA B YCIOBUAX
AJIUTEILHOTO CTALIOHAPHOTO OMBITA C YI0OpeHUAMH, T/Ta (CpefiHee 10 3 MoJisIM)
Bapuant 22?2;2;?;%;; szﬁgﬁ’;}(aﬂ ITpoco SumeHb Osec
VI poranusga (1999-2001 - 2004-2006 rr.)
1 2,50 1,56 1,81 1,38 1,82
2 2,75 2,06 2,45 2,22 2,39
3 2,43 1,65 2,33 1,52 1,91
6 2,72 1,86 2,51 1,63 1,90
8 292 2,23 2,62 2,42 2,08
18a 2,67 2,34 2,73 2,69 2,56
B cpennem 3a porauuio 2,66 1,95 2,40 1,97 2,11
HCP,, (t/ra) 0,34-0,52 0,22-0,34 0,20-0,44 0,23-0,43 0,21-0,34
VII portanus (2005-2007 - 2010-2012 rr.)
1 2,19 0,62 1,24 1,44 1,17
2 2,77 0,83 1,20 1,96 1,47
3 2,65 0,68 1,28 1,61 1,28
6 291 0,75 1,44 1,61 1,28
8 3,06 0,97 1,52 1,95 1,37
18a 3,04 0,94 1,47 1,97 1,52
B cpenHeM 3a poTanuio 2,77 0,79 1,35 1,75 1,34
HCP,, (t/ra) 0,17-0,79 0,10-0,34 0,13-0,24 0,21-0,40 0,16-0,32
VIII poranus (2011-2013 - 2016-2018 rr.) rr.)

1 2,29 1,55 1,40 1,12 1,38
2 2,84 2,84 1,80 1,92 2,24
3 295 1,59 1,71 1,28 1,70
6 2,45 1,74 1,77 1,86 1,91
8 2,75 1,96 1,96 1,96 1,89
18a 2,28 2,00 2,00 2,11 2,26
B cpennem 3a poranuio 2,59 1,94 1,77 1,70 1,89
HCP,, (t/ra) 0,28 0,40-0,61 0,33-0,74 0,31-0,68 0,46-0,81
B cpeziHeM IO OIBITY 2,67 1,56 1,84 1,80 1,78




e poranue cHU3MWIach Ha 35,7 % (cM. Tabu. 4).
[Tony4yeHHble PUOABKU YpOXasi OT JEHCTBUA
Pa3MMYHBIX 7103 yAOOpeHWH OBbLIA TaK JKe HUKe
(0,20-0,35 t/ra).

DddeKTUBHOCT MpUMeHeHUs ynoOpeHuit Ha
o3umoyi mmienunie B VIII poraiuu ceBoobopoTa
OblJIa HU3KOM. 3HAUMTebHble MPUOABKU ypOXKasi K
KOHTPOJIIO OBbLIM MOJIyYeHbI JIUIIb OT HPHMeHEeHHs
dochopHbIX, a TaKKe CPeHUX 03 a30THBIX U a30T-
HO-pocdopHbIx ynobpenwuii (0,46-0,66 T/ra). B 1ie-
JIOM CpeZiHfAs NPOAYKTUBHOCTb 03MMOH IIIIEHUI[bI B
VIII poTauuu 0ka3anach caMO¥ HU3KOU B OIBITE 3a
BCe T'OZbI MCCJIeNOBaHMUM.

[IpuMeHeHUe a30THBIX yn0OpeHWi Ha ¢oHe
TOCTIefeACTBUSA paHee BHeCeHHBIX (GocPOpPHBIX
II03BOJIUJIO IIOJIYYUTH ZIOCTOBEPHBbIE MPUOABKU
ypoXas 3epHa APOBOU MATKOU NIIEHUIIbI K KOHTP-
omo. OgHako 1o cBoeil 3GPeKTUBHOCTH CPeAHsAA
¥ BbICOKast 103kl (BapuaHThl 8 U 18a) ObLIM CO-
nocraBumel (0,41-0,45 T/ra) u B TO Xe BpeMs He
UMeJ TperMyLIecTB Iepe]] BHECeHHeM CpefiHel
no3bl (BapuaHT 2) OAHUX a30THBIX YAOOpPEHWH
(1,29 1/ra).

Poct ypoxaiHoctu npoca Ha KoHTpose B VIII
poranuu ceBooOOPOTa MO CPaBHEHUIO C Hpe.bl-
nymeit cocraBua 13 % (cm. taba. 4). Takxke co-
XPaHUJIACh OT3BIBUMBOCTD KYJIbTYpPhl HA BHECEHUe
a30THBIX U (GOCPOPHBIX YAOOpPEHUN, HeCMOTpS
Ha CHCTeMaTH4ecKWil XapakTep WX NpUMeHeHHS.
BHeceHnuwe cpenHell 103bl a30THBIX 00eCIEYUIIO
npubaBKy ypoxkas 3epHa 0,40 T/ra, a CpelHUX U
BBICOKMX /103 a30THO-pocdopHbix Ha 0,56 u
0,60 T/ra coorBercTBeHHO. PoCT mpoAyKTUB-
HOCTH TIpOoca Ha yZOOpeHHbIX BapUAHTAX CTal
BO3MOXHBIM Kak Oylarojapsi MOBBIIIEHUIO CO-
Jiep)XaHUs HUTPATHOTO a30Ta B CPaBHEHUU C
KOHTpPOJIEM [0 ONTHMAaJbHBIX 3HAYeHUH, Tak
M Xopomed 00eCImeYeHHOCTH  JIOCTYIHBIM
bocdopowm.

[Toka3zaTesnb ypoXXalHOCTU fYMeHs 6e3 mpu-
MeHeHus ynobpenuit B VIII porauuu ceBoob6o-
poTa ObUI caMbIM HHM3KUM B OIbITEe. BBICOKYyIO
3O PEeKTUBHOCTh MPU 3TOM IIOKA3aJd a30THBIE
ynoOpeHUs, BHeCEHHble B PAa3JUYHBIX [03aX.
Tak, nmpuMeHeHHe MMHMMAJbHBIX 7103 a30THBIX
ynoOpeHU Ha BapUaHTe 6 MO3BOJIUJIO HOJTYYUTh
BBICOKYI0 ITPUOABKy ypoXas 3epHa K KOHTPOJIIO
(0,74 T/ra). Camble BbICOKME 3HaueHHs mpuba-
BOK ypoXas 3epHa siumeHs B VIII potanuu 6b1IH
nosydyeHnl Ha Bapuantax 8 (0,84 T/ra) u 18a
(0,99 T/ra). Xopomo 3apeKOMeHZOBaiu cebs
a30THbIe yIOOpeHNs B Cpe/Heil 103e HAa BapuaH-
te 2 (mpubaBka Kk KoHTposiwo — 0,80 T/ra), rae
docdopHbie ynobpeHNs He TPUMEHSIUCH.

Bosnee OGnarompusATHbIE MOTOAHO-KJIMMAaTH-
yeckue yciaoBua B VIII porauuu o cpaBHEHUIO C
NpebIAyIeil ClocOOCTBOBAIU POCTY YPOXKAKWHO-
cTU OBca Oe3 mprMeHeHUs ynobpenui Ha 17,9 %
(cpenuuit I'TK B roabl Bo3/ienbIBaHUA 3a MepUO]

Man-utoib coctasun — 0,9). IIpu 3TOM ero OT3bIB-
YMBOCTh HAa BHECEHME MUHepaJbHBIX yI0OpeHuN B
VIII poranuu ceBoo60poTa Obljia cCaMO BBICOKOH.
BHeceHre MUHUMAaJbHOW /103bI a30THO-(ocdop-
HBIX yZoOpeHuil (BapuaHT 6) 00ecreduso Mmojy-
JyeHMe NpubaBKU yposxas K KouTposwo 0,53 T/ra, B
TO BpeMsd Kak OT cpefiHel (BapuaHT 8) U BBICOKOU
(BapuaHT 18a) 103 oHa cocraBuina 0,51 u 0,88 T/ra
COOTBeTCTBeHHO. CpejHsAA /[03a OAHUX a30THBIX
ynobpeHuii (BapuaHT 2) Tak)ke MOKa3ajia BbICOKYIO
3¢ dekTuBHOCTb (TIPHOABKU ypoKkas 3epHA K KOH-
tposto — 0,86 T/Ta), Aaxe MpH CylieCTBeHHO OoJee
HU3KOW 00ecreyeHHOCTH TOABMXHBIM pocdhopom
B CPaBHEHWU C IPYTUMHU YA0OpEeHHBIMU BapHaHTa-
MU OTIBITA.

3axarouenue. 110 nToram NMpoBeLeHHBIX UC-
C/IeZJOBAaHUM B YCJIOBUAX AJUTENbHOTO CTALMO-
HAapHOTO OTbITA C yAOOpeHWs MU HaOJI0AANO0Ch
yMeHbIIeHWe COJepXaHUs HUTPATHOIO a3oTa B
[IaXOTHOM CJIOE Ha BCeX BapuaHTax omnsbiTa oT VI
Kk VIII porauuu 3epHONAapoBOro ceBoobopora,
YTO TOBOPUT O HAMEYEHHOM TeHJIeHLIUU CHUXe-
HUsA ypoBHA 3(QQeKTUBHOrO MNJIOAOPOAUS 4Yep-
HO3eMa I0XKHOTO. DTO 0OCTOATENHCTBO B CBOIO
ouepeib SBWUJIOCH OJHOW W3 NPUYMH CHUXe-
HUA TPOAYKTUBHOCTU CeJlbCKOXO3MCTBEHHBIX
KYJIBTYP.

CpeznHee cozepxxaHue nojsuxHoro ¢pocdopa
10 MayuruHy Ha KOHTPOJBHOM BapuaHTe B Te-
YyeHHe BCero rneprozia NpoBefieHNs UCCle[0BaHUN
OCTaBaJIOCh Ha HU3KOM ypoBHe. OIHOKpaTHOe
BHeceHMe 03bl P40 B mapoBOM I0Jie MOBBIIIATIO
cozepxxaHue noctynHoro ¢ocdopa B mouBe [0
CpefHero ypoBHs He TOJIbKO B IIepUOJ BereTaluu
TIepBOii KyJIbTypbl CEBOOOOPOTA, HO U MOCTeAYI0-
mux. K KoHIy poTranuu ceBoob0poTa ero copep-
aHUe IIOCTelleHHO CHMXajsoch. Ha BapuaHTax
omeita, rae ¢pochopHble yAOOPEHUST BHOCHUIUCH
[1Ba pasa 3a poTanuio (B YACTOM Napy U MoJ npo-
C0) cojepxaHHe TOABWXHBIX ochaToB B cioe
0-40 cM HaxoAMJIOCh HA CPEHEM U 3a4aCTYIO BBI-
COKOM YPOBHAX Ha NPOTSHKEHUM BCEro nepuona
HaOIIOLeHU.

CozepxaHre OOMEHHOTO Kalusi Ha MOMEHT
3aKJIaIKU onbITa B cioe 1noysbl 0-40 cMm cocras-
Js70 B cpenHeM 345 mr/kr. HecmoTps Ha 60Jib-
IIOM BBIHOC 3TOTO 3JIeMeHTa MUTaHUS KYJIbTypaMU
ceBo00OOpOTa 3a MepHo/ MPOBeAEHUS UCCIIeI0Ba-
HuH, K KoH1y VIII poranuu copepxaHue ero fo-
CTYNHBIX GOPM BHe 3aBUCUMOCTH OT IPUMEHeHUs
a30THO-($OCHOPHBIX yIOOPEHUN CyIIeCTBEHHO He
U3MEHUJIOCh (B cpefiHeM IO ombITy 302 Mr/KT).
DTO 0OCTOATENHCTBO BBHI3BAHO TEM, YTO 3amMachl
0OMEHHOTO KaJusl B MOYBe YepHO3eMa I0KHOTO
HaxoAATCA B JMHAMUYECKOM PaBHOBECHUU C €ro
HeoOMeHHBIMU GOpPMaMH.

HecMoTpa Ha [0CTaTOYHOE HAKOIJIEHME HU-
TPATHOTO a30Ta K HavyaJjly ceBa 03MMOY MIIeHUIbI,
NpUMeHeHNe He TOJbKO GocHOPHBIX ya0OpeHmi
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B YKCTOM Iapy, HO U N03/JHeOCeHHe! MOJKOPMKHU
AMMUAYHOM CEeJUTPOX CYIIeCTBEHHO IMOBBILIAJIO
ee IPOAYKTUBHOCTh. [IprMeHeHre MUHepaIbHbIX
ynoOpeHUil HA SIPOBOU MSTKOU TIIEHUIle TaKXkKe
II0Ka3aJI0 BBICOKYIO 3deKTUBHOCTH. [[0TMONHU-
TeJIbHOe HaKOIlJIeHHe HUTPATHOT'0 a30Ta K Havyasy
BereTaluy npoca, YTo, Kak NpaBujo, XapakTepHo
I TIO3/JTHUX KYJIbTYP, He CTAJIO MPensATCTBUEM K
MOJIy4eHUI0 BBICOKMX MPUOABOK ypoKas 3epHa
OT MpUMEeHeHUs Pa3JUYHbIX 7103 a30THBIX U oc-
dopHbIX ynobpenuii. Kak u B ciaydae ¢ Apyrumu
KyJIbTypaMu ceBo0O0OpOTa, CJIOKUBIIMeCs Heba-
TONPUATHbIE MOTO/JHO-KJIUMAaTU4YeCcKue yCJIOBUSA
B mepuon VII poranuu ceBooOGOpOTa BHI3BAIH
CylecTBeHHbIe KOJiebaHUs CpellHed MPOAYKTHUB-
HOCTH STUMEHS U OBCa MO POTAlMsIM CeBO06O-
pota. IIpu 3TOM Haubosiee BBICOKME TMPUOABKU
ypoxasi 3epHa SiUMeHSI M OBCa OBLIM MOJyde-
Hbl OT BHECeHUs BBICOKMX /103 MHUHepaJIbHbIX
ynobpeHuii.
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The work reflects the analysis of changes in the pro-

ductivity of crops of crop rotation during the long-term
use of fertilizer systems in a stationary experiment
for the period from VI to VIII rotation (1999-2001 -
2016-2018). The influence of various doses of nitro-
gen, phosphorus and nitrogen-phosphorus fertilizers on
the change in the content of nitrate nitrogen and mobile
phosphorus in the conditions of the southern chernozem
for the specified period of research was determined. The
responsiveness of crop rotation crops to the application
of nitrogen, phosphorus, and nitrogen-phosphorus fer-
tilizers in minimum, medium and high doses has been
established.



