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Hcronb3oBaHre ynoOpeHWi B 3¢pHOCBEKJIOBUIHOM CEBOOOOPOTE B TeUeHHE 85-TH JIET B 3HAUMTEIbHOMN
Mepe U3MEHSIIO arpOXMMHUYECKre CBOMCTBA YepHO3eMa BhIIIEIOUeHHOT0, B HAaUOOIbIlIel CTENeHU BhIpa-
KaBIIMeCs B ONTUMU3AMU HocdaTHOro pexXuMa ITOYBBl 1 MEHee BCETo — KaJIMiTHOTO. YIOOPEHHOCTh B
OoJIbIIICH CTENEeHU U3MEHSIJIa a30THBIN peXXUM 1 (PU3MKO-XUMUYECKHUE CBOMCTBA MOYBHI B cioe 20—40 cM,
yeM 0—20 cM. YcTaHOBIIEHO, YTO B MOYBE MO TOCEBAMU 3€PHOBBIX KYJIbTYp conepxanue P,Os 6bu10 6051b-
111e, YeM I101, [IoceBaMU caxapHoii cBekJibl, a K,O u BenuunHa pHy ) — MeHblie. Hanbomnbve nusmeneHust
arpoOXMMHUYECKUX CBOMCTB MOYBBI IO TTOCEBAMU CaXapHOM CBEKJIbI OBUIM OTMEYEHO TTPU UCITOIb30BaHUN
N190P190K 190, 3epHoBBIX — 1ipu nocaeaeiicteun N135P135K 135 + HaBo3 25 T/ra.
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BBEAEHWE

ITnomnoponue mMouYBsl — ee creuu@uIeckoe CBOii-
CTBO, XapaKTepU3yIolllee HAKOIIEHHbIE PECYPCHI Be-
IIECTBA, SHEPTUU 1 NTHPOPMALINY, KOTOPbIE UCITOIb-
3YIOTCSI paCTEHUSIMU B 6uoreoreHose [1].

Bnecenue ynoOpeHuii — onMH U3 OCHOBHBIX pery-
JIUpyeMbIX (haKTOPOB, WCHOJIb3YeMbIX I IiejieHa-
TPaBJIEHHOTIO YIIPaBJICHUSI POCTOM 1 pa3BUTHUEM pacTe-
HUIA C LIEJIbIO CO3AaHMSI BBICOKOTO ypoXKasi XOPOIIETro
KayecTBa [2] 1 yripaBiaeHUsI TOYBEHHBIM ILTOA0POIUEM.
TonbKo B cTallMOHAPHBIX OIBITAX C YAOOPEHUSIMM Ha
OCHOBE HaKOIUIEHUSI 1 00O0IIEHNST 9KCIIEPUMEHTab-
HOTro MaTepuaja BO3MOXHa 00beKTHUBHAS OlLIEHKA TUI0-
Jnopoaust (3KoJIOro-arpoXuMuyecKkasi, ouBEeHHO-3KO-
Jlornyeckast) U Jpyrux rnokasaTeseil arpo3KoCHUCTeMbl
(aKoJI0r0-3eMJIeAeIbYeCcKasl olieHKa) [3].

JnutenbHOEe  CHUCTEMaTHMYeCcKoe IIpUMEHEHUE
yI0OpeHM1i1 B ONTUMAaIbHOM IJIsI IATAaHUSI PACTeHUIA
KOJIMYECTBE 00EeCIIeUrBaET YIyUYIIEHUE TUIOTOPOINS
[4]: xkaK TTOBBIIIEHME COOEP>KAHMS TyMyca, OTITUMM-
3alMi0 OOMEHHOII M THAPOJIUTUIECKON KHUCIOTHO-
CTH, CO3JaHME MOJOXMTEIBHOTO OajaHca U ITOBBI-
IeHne comepkaHns MoaBImKHBIX popMm NPK [5—8].
[lon BrmsSHMEM IIMTEIHLHOIO IIPUMEHEHMS yaoope-
HUI IPOUCXOIUT MPOLECC MEePEeCTPOMKU KATUMHOTO
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¢doHaa, HarpaBJeHHOCTh KOTOPOTO OIpenesisieT re-
HETUYEeCKHE CBOMCTBa TOUBBI, a KOJUYECTBEHHbIE
U3MEHEHUSI — 103bl U IJIUTETbHOCTh BHECEHUS Y100~
peHumii [7].

OTedyecTBEHHOE CBEKJIOBOJACTBO IIPaKTUYECKU
TOJTHOCThIO 00€CHEUYMI0 HE3aBUCUMOCTh CTPaHbl OT
MMOCTAaBOK MMITOPTHOTO CHIpbs [9]. OcoOeHHOCTHIO
BO3JIEJIbIBAHUSI caXapHOM CBEKJIbI SIBJISIETCS TIpUMe-
HEHUE 3HAYUTEIbHBIX 103 MUHEPaJIbHBIX YI0OPEHUM
o, KyJIbTypy: Hampumep, B 2016—2019 rr. B cymMe
BHOcuu 274—308 kr NPK/ra [10], a Takke rposiBie-
HUEM 3HAYUTEJIbHOTO UX MOCJIEACHCTBUS HA YPpOXKai-
HOCTb 3€pPHOBBIX U TPaB, BO3/IEJILIBAEMBIX B CBEKJIO-
BUUYHBIX ceBooOopoTax [11—13].

Lless paboTHl — M3yUYeHUE MapaMeTPOB TIIIOIOPO-
IS BBITIIEJIOYEHHOTO YepHO3eMa KakK pe3yIbTara 85-
JIETHETO TIPUMEHEHUST YIOOpPEeHWI B 3epHOCBEKIIO-
BUYHOM ceBooOopoTe B ycinoBusax LITYP.

METOINKA NCCIIEJOBAHUA

HccnepoBanue mpoBommau B 2018—2022 1T. B
JJIUTEILHOM CTAlIMOHAPHOM OITbITE II0 BHECEHMIO
ymoOpeHuii, 3ajoxeHHoM B 1936 1. (mmoc. PamoHb,
BopoHnexckast 0071.). OOBEKTOM HCCASAOBAHUS SIB-
JISIJ1ach TIOYBA CTALMOHAPHOIO OIBITA — YEPHO3EeM
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Ta6muna 1. [TorogHbie yciioBrS BereTallMOHHBIX IepuoaoB (2018—2022 rr.)

Tombt Cpennee CpemnHee MHOTOJIETHEE
2018 2019 2020 2021 2022 3a 2018—2022 rT. (2012—2022 rT.)
KonnyecTBo ocagkoB, MM
231.6 \ 187.5 \ 182.3 \ 298.3 \ 456.8 \ 270.7 \ 382.1
Temneparypa, °C
17.2 \ 16.3 \ 16.4 \ 16.7 ] 15.5 ] 16.4 \ 15.9
I'TK
0.8 | 0.9 | 0.6 | 1.0 | 1.7 | 1.0 | 1.27

BBILLIEJIOYEHHBIIA MAaJIOTYMYCHBIM CpeqHEeMOILHbI
TSIKEJIOCYINIMHUCTBIN, a TaK>Ke OCHOBHAsI TPOAYKIIUS
caxapHOli CBEeKJIbl (KOpPHETJIOAbI), O3UMOI TIIIEHU-
1Ibl, OBCAa U STUMEHs (3epHO), 3ejieHass Macca TpaBo-
cMecHu ropox + oBec M KiieBepa. YIoOpeHuUs IIpume-
HSLIU B 9-TI0JIbHOM 3€pHOMNaponponalrHoM CEBO000-
poTe CcO CHeoyllIUM YepeJoBaHWeM KYJbTYp:
YepHbIii map—o3uMasl MIIeHUIIa—caxapHasli CBEKJIa—
SIYMEHD C TIOICEBOM KJieBepa — KjeBep 1-ro roaa mc-
MOJIb30BaHUS—O3MMas TllIeHulla—caXapHas CBeK-
JIJa—OIHOJIETHUE TpaBhbl (TpaBOCMECh ropox + oBec)—
oBec. CxeMa ombiTa: 1 — KOHTpOJIb 0e3 yIoOpeHMIA,
2 — cucrema ymoopenns I — N45P45K45 + naBo3
25 1/ra (B cyMMe 3a pOoTalluio ¢ y4eTOM HaB0O3a BHO-
cum 607.5 kr NPK, ypoBeHb yToOpeHHOCTH TTALIHU —
67.5 kr NPK), 3 — cucrema ymoopenus II —
NI90P90K90 HaBo3 + 25 1/ra (877.5 kr u 97.5 xr), 4 —
cuctema ynoopenusi III — N135P135K135 + HaBo3
25 1/ra (1147.5 xru 127.5kr), 5 — cucrema ynoopeHus
IV — N120P120K120 + HaBo3 50 1/ra (1395 kr m
155 kr), 6 — cuctema ynoopenust V— N190P190K 190
(1140 kr m 126.7 kT). B KauecTBe MUHEPAJIBHBIX YI00-
penuit ucnons3obaan HADK (16 : 16 : 16), koTopyio
BHOCUJIU TOJILKO IO/l CaXapHYIO CBeKJy (2 pa3a 3a po-
TallMIO) OCEHBIO IIeped OCHOBHOII 00pabOTKOI MoY-
BBI (OTBaJIbHO BCIAILIKOIi), HABO3 — OJIMH pa3 3a po-
TalWIO B Mapy, NpssMoe IeMCTBUE HaBO3a UCTILIThIBAIA
03uMasi MIeHu1Ia B TapoBOM 3BeHe. OCTabHbIE KYJIb-
TYpbl UCTIOJIL30BAJIU TOCICACHCTBUE YIOOPEHUIA.

IToBTOPpHOCTH OMBITAa TPEXKpaTHasi, pa3MelleHue
BapuaHTOB cuUcTeMaTuueckoe. Iliomans OMBITHON
JIEeNSTHKA M YYETHOM COCTaBjIsla COOTBETCTBEHHO
133.7 M?> 1 16.2 M? (3epHOBBIE U TpaBhl), 10.8 M? — ca-
XapHas cBeKJia. BozmenbiBaau pailoHUpOBaHHBIE TH-
OpuIBI CaXapHOU CBEKJbl OTEYECTBEHHOM CEJIEKIINU
(PMC 120, PMC 121, PMC 127), copTa 3epHOBBIX
KYJIBTYP OT€YECTBEHHOI 1 OEIOPYCCKOM CEeJIEKIIM:
o3uMoii nmieHulbl — beseHuykckas 380, Cxurmerp,
ssaMeHst — AtamaH, TajnoBckuii 9, oBca — JleB, 30110~
TOM IOXOb, KJIeBepa — TpyOeTUMHCKNN MECTHBIN N
JIBIMKOBCKMI1, TOpOX B TpaBocMecH — copToB A3SMK
99, Pu@ 12, Tonas.

ITouBeHHBIE 0Opa3lbl OTOMpanu ¢ NryouHbl 0—20,
20—40, 40—60 cm B 3-i1 nekane mag cortacHo [OCT
P58595-2019. ArpoxuMudeckue aHajau3bl IPOU3BO-
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m B 'IHAC “BopoHexckuii” u 1adbopaTopuu ar-
poxumuu BHUMNCC um. A.JI. MaznymoBa. B cBexxux
oOpa3slax oIpeAcsiii CoaepKaHe HUTPATHOTO a30-
ta 1o I'pannBanp—JIszKy, aMMOHMITHOTO a30Ta — II0
I'OCT 26489-85, B cyxux oGpaslax — comepKaHue
noasuxHoro P,Os u o6MenHoro K,O no YupukoBy
(F'OCT 26213-91) u pHg (TOCT 26490-85). CraTu-
CTUYECKYIO 00pabOTKY JAaHHBIX IIPOBOIMIIN COIVIACHO
padote (1985) ¢ momombio IIK, perpeccuoHHBII
aHanu3 — rporpammel Excel 2010.

VBnaxHenne Termiubix repuogos 2018—2022 1T. B
PamonckoM p-He BopoHexXckoii 00J1. 3a ToJbl uccie-
MOBaHWSI B 3HAYMTEIBLHOM CTETIEHW pPa3INJaioch,
pasHuia coctabuia 5.2—116 MM (2.85—151%) (Tabu. 1).
Camoe 00JbII0€ KOJIMYECTBO OCAJKOB OTMEUYEHO B
2022 r. (456.8 mMm), MuHumanbHoe — B 2020 1.
(182.3 Mmm).

CaMBbIM TEIUTBIM NEePUO C Masl TI0 OKTSIOPh ObLI B
2018 1. (17.2°C), xonogusiM — B 2022 1. (15.5°C), pas-
HUubl coctaBuia 1.7°C. TunporepMudeckuii Koad-
¢unmeHt B 2018—2021 rr. cBUOETEIBCTBOBA O 3a-
CYLIUTUMBBIX ycloBUSX, B 2022 I. — 00 M30BITOYHOM
YBJIaXXHEHWU, HO B CPEIHEM 3a 5 JIeT yBJIaXKHEHUe
TaKKe ObLIO HEMOCTaTOYHBIM, YTO MOATBEPKIATOCH
cymmoii ocamkoB (270.7 MM 1O CpaBHEHMIO C
382.1 MM — cpenHEeMHOroJIeTHeil Hopmoii). Brlie-
CKa3aHHOE CBUACTEIbCTBYET, YTO TETLJIble TEePUOIbI
MOCJIeIHETO 5-JIeTUS MOXXHO OXapaKTepru30BaTh Kak
3aCyIIJINBBIE C TOBBIIIEHHBIMU TEMIIEPATypaMH.

PE3VIIBTATHI 1 UX OBCYXIEHUNE

YcTaHOBIEHO, YTO MUHUMAJIBHOE COAEpXKaHUE
N-NO;™ Bo Bcex c1051X TIOYBbl OTMEUYEHO B BapUaHTe
N45P45K45 + HaBo3 25 1/ra, MakcUMallbHOE — B Ba-
puanTte N190P190K 190 B cnoe 0—20 cMm 1 B BapuaHTe
N90P90K90 + naBo3 25 1/ra B cimoe 40—60 cMm. Jo-
CTOBEpPHOE TIOBBIIIEHUE KOJIUYECTBA HUTPATHOTO
a3oTa B YIOOpEHHBIX BapHMaHTaX OTMEYaJId B CIIOSAX
20—40 u 40—60 cm Ha 32.0—40.0 n 15.1—103% (Ta6m1. 2)
COOTBETCTBEHHO, TOrAa Kak B ciioe 0—20 cMm He ObLI1O
CTAaTHCTUYECKH TOKa3aHHOTO M3MEHEHUsI, TOJIbKO B
BapuaHTax N190P190K190 u N90P90K90 + HaBo3
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25 T/ra ObUIA BBHISIBICHA TEHACHUMS K YBEIUYCHUIO
ero coaepKaHusl.

Copnepxanue N-NO; noBbllagoch (KpoMe KOH-
TPOJIsi, Tae OTMeUeHOo cHIkeHue Ha 10.7%), B Bapu-
aHTax C IIpUMeHEeHUEM yIoOpeHU T MEHSIIOCH B TNA-
ma3zoHe 6.01—39.7%, 4TO CBUIETEIILCTBOBAJIO O Iepe-
MEIICHUU BJIEMEHTa M3 BEPXHEro CJI0s B CPEIHMIA,
Hauboyiee BBICOKUM OHO OBbUIO B BapuaHTe
N90P90K90 + HaBo3 25 T/ra, HUBKUM — B BapUaHTE
N45P45K45 + naBos 25 1/ra. K cimoro 40—60 cm ot-
HocutellbHO cinosd 20—40 cM HaOIogaaIn yMeHBbIIIe-
HUe rpagreHTa Ha 26.1-95.8%, Gosee Bcero — B KOH-
TpoJie u B BapuaHte N45P45K45 + HaBo3 25 1/ra, 4TO
nokasajo Ooibiuee obGoraiueHue ciog 20—40 cwm.
MuHMMAaJIbHOE KOJUYECTBO HUTPATHOI'O a30Ta BhI-
siBieHo B BapruaHTe N190P190K 190, uyto cBUaeTenb-
CTBOBaJIo O 0OoJjiee PaBHOMEPHOM €ro pacrpeaeiie-
ann. Io knaccupukanmm arpoXxuMn4YecKoit odecrie-
YeHHOCTU JaHHoe coaepxaHue B cioe 0—40cm
MO3BOJISIET OTHECTU TTOYBY K CpeIHeil o6ecrieueHHO-
ctu (KpoMme BapruaHTa N45P45K45 + HaBo3 25 T/ra —
C HU3KOI 00eCIeUYeHHOCThIO).

B cioe 0—60 cm muHumMyM copepxkanusi N-NO,
TakXe ObLJ BbIsiBJIeH B BapuaHTe N45P45K45 + Ha-
BO3 25 T/ra, MakcuMyM — B BapuaHte N9OP90K90 +
+ HaBo3 25 T/ra, y1oOpeHUs MOBBIIAIN COACPXKAHUE
3JIeMEHTa OTHOCUTEIBHO KOHTPOJIS Ha 26.4—57.1%.
Kak cuncrema ymoopenms N45P45K45 + wHaBos
25 T/Ta OTHOCUTEIHLHO KOHTPOJSI, TaK U CHUCTEMA
N135P135K135 + HaBo3 25 T/ra OTHOCUTENILHO Bapu-
anta N9OP90K90 + HaBo3 25 T/ra cHUXanu coaep-
xxanue N-NO; Ha 16.5 1 19.6% coOTBETCTBEHHO, 0-
361 N9OP90K90 + nHaBo3 25 1/ra u N190P190K 190
YBEJIMYUBaIU COAepKaHe HUTPATHOTO a30Ta Ha 88.2
1 9.40% CcOOTBETCTBEHHO, YTO CBUAETEILCTBOBAJIO O
HEepaBHOMEPHOM TIOBBILIEHUU COJepXKaHUSI JaHHO
dopMBI a3oTa mom BIUSIHUEM yIOOGpeHHOCTH. Bo3-
MO>KHO 3TO TTPOUCXOAMIIO MO BIUSIHUEM IPYTUX Ia-
paMeTpoB IUIOAOPOAUS YEpHO3EMa U MUTPALIMU BJIe-
MEHTA.

Ot ciost 0—20 cm K 20—40 cM TIPOUCXOIUTIO YBE-
JIMYeHUEe HUTPU(PUKAITMOHHOM CITOCOOHOCTH TTOYBHI
Kak B KoHTpoie (Ha 20.4%) (tabi1. 3), Tak U B BapUaH-
Tax ¢ ynoopenusMu (Ha 9.54—19.9%), dTo cBUIETETb-
cTBOBaJIO 00 oboramteHuu ciaos 20—40 cM pacTUTEIb-
HBIMHU OCTaTKaMH — MaTEPUAJIOM JJIsI HUTPU(DUKALINI
U aKTUBALUU NESITEIbHOCTU OaKTepuii-HUTpU(DUKA-
TopoB. BenrencTBue Toro, uto B citoe 0—20 cM BapuaH-
TOB C yIOOpPEHUSIMU OTMevalld colep>KaHue TaHHOM
dopmel azoTa Ha 39.3—65.0% GobIlEe, YeM B KOHTPO-
e, a B cnoe 20—40 cMm — Ha 12.5—56.9%, TO B 3THX CJI0-
SIX BBISIBJIEHO YMEHBIIICHHE Pa3HULbI BETMYMHBI HUT-
pudukaimm 1o ciogm. K ciorwo 40—60 cM HaG0ma-
M CHWXXKeHMe HuTpudukaumu Ha 9.91-36.5% mo
cpaBHeHUIO ¢ 20—40 cM, HO OTHOCUTEJILHO KOHTPOJIS
OHa OCTaBaJIach MOBBIIIEHHON Ha 26.9—44.8%.

B crnoe 0—60 cM ymoOpeHus 3HA4YUTENbHO (Ha
25.7—62.4%) yBenuuuBagIu HUTPUGUKALTUOHHYIO

Tabsmua 2. Conepxxanue N-NO; B [TouBe 1oz TOCEBOM ca-
XapHoi1 cBeKJIbl, MT/100 r mOYBBI

C101i MOYBKI, CM

020 20—40 40-60 | CPeamee s cioe
0—60 cm
bes ymoopenuii
112 \ 1.00 0.62 \ 0.91
N45P45K45 + HaBo3s 25 t/ra
0.86 \ 0.94 0.48 \ 0.76
N90P90K90 + HaBo3 25 1/ra
1.26 \ 1.76 1.26 \ 1.43
N135P135K 135 + HaBos 25 T/ra
113 \ 1.32 0.99 \ L.15
N120P120K 120 + HaBo3 50 T/ra
1.14 \ 1.37 \ 1.0 \ 1.17
N190P190K 190
1.32 \ 1.40 \ 111 \ 1.28
HCPys
— \ 0.07 \ 0.05 | 0.12

CIIOCOOHOCTh OTHOCUTEIHLHO KOHTPOJISI, bojiee BCero —
B BapuanTe N190P190K190, Takke BbICOKHE ITOKa-
3aTeJii  TIpollecca OTMeYyaad B BapuaHTax
N90P90K90 + HaBo3 25 t/rau N120P120K 120 + Ha-
B0o3 50 T/ra.

B cioe 0—20 cMm ymoOpeHHBIX BApMaHTOB COICp-
>XaHue noaBuxHoro P,0Os; cooTBETCTBOBAIO MOBbI-
ILIEHHOI arpoXMMUYecKoli 00ecreyeHHOCTU (KpoMe
BapraHTa ¢ MUHUMAaJIbHOI no30it N45P45K45 + Ha-
BO3 25 T/1a). JlnuTenbHOE IPUMEHEHYE YIOOpeHMIl B
TeyeHue Oosiee 80 jeT obecneyuBaJioO yBEIWYECHUE
mokazatesns Ha 47.4—152% (1abm. 3), MaKCUMaNbHO —
npu N190P190K190, MuHUMaNibHO — B BapHMaHTe
N45P45K45 + HaBo3 25 T/ra, T.e. OTMEUEHAa 3HAYU-
TeJIbHasl 3aBUCUMOCTb 3TOTO IOKAa3aTeJIsI OT YPOBHS
yIOOPEHHOCTU, YTO IMOATBEPXKIACHO HJaHHBIMU KOP-
pensiiuoHHoro aHanusa. B ciioe 0—60 cMm IoBBbIILIE-
HUe coctaBwiio 38.0—132%, 6omee Bcero — Ipu BHeE-
cenun NI135P135K135 + HaBo3 25 T/ra u
N190P190K190.

B cioe 20—40 cM ynoOpeHUs MOBBILIAIN CONEP-
»xaHue P,O5 oTHOCUTENbHO KOHTPOJIsI Ha 28.3—133, B
cmoe 40—60 cm — Ha 64.3—150%. Bapuanrt
N135P135K 135 + HaBo3 25 T/ra obecreynBall Hav-
BBICILIME MTOKa3aTesiv, BapuaHT N45P45K45 + HaBo3
25 1/ra — MuHUMAaJbHbIe. CpaBHEHHUE KOHIIEHTpPAa-
MM 2JIEMEHTA TIO CJIOSIM ITO3BOJIMIIO 3aKJIIOUUTH O
ero HaxkorieHuM B ciaoe 0—20 cM M MOCTEIIEHHOM
cHkeHUN K ciaosim 20—40 n 40—60 cm. Hanbomb-
Ui TPAaWeHT YMEHBIICHMST COMEPKaHUsI OT Bepx-
HEro K HUXKHEMY CJIOI0 OTMeUYeH B KOHTpOJIe U B Ba-
puante N190P190K190 (22.3 1 43.0% cooTBEeTCTBEH-
HO), HaMMeHbIIMI — B BapmaHTe N45P45K45 +
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Taomuna 3. HutpudwukainmoHHass CrOCOOHOCTh TMOYBBI
MO/ MOCeBAMM CaxapHOM CBEKJIbI U COJEPXKaHUE B HEll MO~
IBVXHBIX (hocdhopa u kanust, Mr/100 r mouBbl

CJ10ii MOYBKI, CM

CpenHee B cioe

40-60 0—60 cm

0-20 20—40

HurpudukanumonHasi cnocobHoctb, Mr/100 r mouBbI

bes ynoopenuii
2.06 2.48 2.23 | 2.26
N45P45K45 + HaBo3 25 1/ra
2.87 2.79 2.89 | 2.87
N90P90K90 + HaBo3 25 1/ra
3.36 4.02 3.16 | 3.51
N135P135K135 + HaBo3 25 T/ra
3.04 3.33 3.00 | 3.12
N120P120K 120 + HaBos 50 T/ra
3.40 3.89 3.23 | 3.51
N190P190K190
3.72 | 4.46 | 2.83 | 3.67
HCPy;s
0.14 | 0.17 0.14 | 0.13
[MonsrxHbIi P,Os5, Mr/100 r mouBbI
be3 ynobpeHuit
6.07 6.00 4.96 | 5.68
N45P45K45 + naso3s 25 t/ra
8.95 7.70 8.15 | 8.27
N90P90K90 + HaBo3 25 1/ra
12.1 11.9 10.4 ’ 11.5
N135P135K135 + HaBo3 25 1/ra
13.8 14.0 12.4 | 13.4
NI120P120K120 + HaBo3 50 T/ra
10.4 10.6 8.80 | 9.93
N190P190K190
15.3 | 13.7 | 10.7 | 13.2
HCPys
0.5 | 0.5 | 0.5 | 0.5
IMonsuxHbil K,0, Mr/100 r mouBbl
bes ymoopenuii
17.5 | 16.9 14.0 | 16.1
N45P45K45 + HaBo3 25 T/ra
19.5 15.0 16.2 | 16.9
N90P90K90 + naBo3s 25 1/ra
19.8 18.7 14.3 | 17.6
N135P135K 135 + HaBo3 25 1/Ta
19.2 15.6 15.8 ’ 16.9
N120P120K120 + HaBo3 50 T/ra
23.9 20.8 16.6 | 20.4
NI190P190K190
19.4 | 20.6 | 15.2 | 18.4
HCPys
1.0 | 1.0 | 0.7 | 0.9
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+ HaBo3 25 1/Ta (9.28%), BO3MOXHO, BCIICICTBUE HE-
BbICOKOTO noctyruieHus P,O5 1 3HaUUTENbHOIO MO-
TpebIeHUS TP MUHUMAJTBHOM 103€ YIOOpEeHHSI.

YBenudeHue OO3BI YOOOpeHUIT OT KOHTPOJS K
MaKCUMaJIbHOI 103¢e B ciioe 0—60 cM MTOBBICHIIO CO-
nepxanue P,Os B pacTeHUSIX OTHOCUTENBHO KOHTPO-
g Ha 45.6, 39.1, 16.5%, cHusuio Ha 25.9% u BHOBb
noBbICHJIO Ha 32.9%, 4TO CBUIETEILCTBOBAJIO O CHU-
>KEHUU €ro HaKOILJICHUS C YBEJIUUCHUEM JI03bl, a CH-
creMa N120P120K120 + HaBo3 50 T/ra HECKOIBKO
CHMXaJjla ero HaKOIUJIEHHWE, BO3MOXHO, BCJICICTBUE
repeBosia dJeMeHTa B HeusBlieKaeMoe ¢1aboit Kuc-
JIOTOI COCTOSIHME.

Bnustane ymoOpeHHOCTHM Ha KaJdWWHBIN pPesKM
MPOSIBUWIOCH B yBeJinueHnuu coaepxanus K,O oTtHo-
CHUTEJTbHO KOHTpOJISI B citoe 0—20 cM Ha 11.4—36.6%,
B ciaoe 20—40 cm — Ha 10.7-23.1%, 40—60 cM — Ha
8.57—18.6%, 6oJee Bcero Bo BCeX CIOSIX YBEJTMUMBaIa
ero conepxanue cucrema N120P120K 120 + HaBo3 50
T/ra, B ciioe 20—40 cm — N9OP90K90 + HaBo3 25 T/ra
u N190P190K190, 0—20 1 40—60 cm — N135P135K 135
+ + HaBo3 25 T/ra (ta6na. 3). [IpumeHeHue ynobpe-
HUI cO3mMaBajio BEICOKUI YPOBEHb 00ECIIEUeHHOCTHU
syieMeHTOM. [panuenT koHueHTpauuu K,O ¢ nyou-
HOIi B OCHOBHOM B OOJIBIIIMHCTBE BApUAHTOB YMEHb-
masicsi, kpome Bapuanta N190P190K 190, roe B cioe
20—40 cM ObUIO OTMEUEHO OTHOCHUTEJIbHO ciios 40—
60 cM TOBBILIEHUE CcOAepKaHUs Kanusg Ha 35.5%, B
BapuaHTe N45P45K45 + HaBo3 25 1/ra — Ha 7.41% B
cinoe 40—60 cm (otHOcuTenbHO 20—40 cM), cBUIe-
TeJIbCTBOBABIILIEE O HAKOIUICHUU SJIEeMEHTA.

Cpennee comepxanue K,O B cioe 0—60 cm B
yIOOpEeHHBIX BapUAHTAaX MOBBICHIIOCH OTHOCUTETBEHO
HeymoOpeHHoro Ha 4.97—26.7%, HauGosblInii ero
pocT otMedeH B BapuaHTax N120P120K 120 + HaBo3
50 1/ra 1 N190P190K190. YBenuueHue ynoOpeHHO-
CTH TIOYBBI OT KOHTPOJISI K BLICOKMM J103aM B OCHOB-
HOM ITOCTEINEeHHO IMOBBIIIAIO MOKa3aTesb, KpoMe Ba-
puanta N120P120K 120 + nHaBo3 50 T/ra, rme ObLIO
OTMEYEHO 3HaYnTeNbHOoe, Ha 20.7% IOBBILLIEHUE CO-
JIep>KaHUsl Kausi OTHOCUTEIbHO 0oJiee HU3KO 1035l
(N135P135K135 + nHaBo3 25 T1/ra), B BapuaHTe
N190P190K190 BnocneacTBuu OTMEYaIM €ro CHU-
KkeHue Ha 9.8%, cBUIEeTeILCTBOBaBIIee 006 ocabie-
HUU HaKOTIJICHUS 2JIEeMEHTA.

Vno0peHHOCTh U3MEHWIA BEIMYUHY TUAPOIUTHYC-
ckoit kuciotHoctu B ciaoe 0—20 cm Ha 0.33—
1.42 Mmomb-3kB (Ha 9.40—40.5%), B cnoe 20—40 cm —
Ha 0.75—1.55 mMonb-3KB (Ha 21.9—45.5%) oTHOCUTEIB-
HO KoHTpoJis (Tabn. 4). MakcumanbHas BenuuuHa H.,
BoIsiBJeHa B BapuaHTe N190P190K 190, MuHumanb-
Hasg — B KOHTpOJie, U3 YINOOPEHHBbIX BapUaHTOB —
N45P45K45 + nHaBo3s 25 T/ra. C nyOHMHOI1 TToKas3aTesb
noBeIIajica B BapuaHTax N45P45K45 + HaBo3
25 1/Ta, N9OP90K90 + HaBo3 25 T/ra, N135P135K135 +
+ HaBo3 25 1/ra Ha 0.28—0.35 MMo1b-5kB/100 I TTOYBHI.

ITouBa 60OABIIMHCTBA BAPUAHTOB C YIOOPEHUSIMU
B ciioe 0—20 cM oTHOCHITIach K C1a0OKMCIION, a B Ba-
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Ta6mma 4. PopMbI KUCIOTHOCTH B TIOUBE MO ITOCEBaMU caxapHOi cBeKJIbI B 10-it porarum

Cnoii,cm | H, MMmonb-3kB/100 r mouBsl | pHgcy, €a. Cinoit, cm | Hy, Mmonb-3kB/100 r mouss!l | pHgcy, en.

be3 ynobpenuit N135P135K135 + HaBo3 25 1/ra

0-20 3.51 5.92 0-20 4.18 5.42

20—40 3.41 6.05 20—40 4.53 5.37
N45P45K45 + naBos 25 1/ra N120P120K 120 + nHaBo3s 50 T/ra

0-20 3.84 5.75 0-20 4.51 5.44

20—40 4.16 5.60 20—40 4.28 5.48

N90P90K90 + naBo3 25 1/ra N190P190K190
0-20 4.10 5.43 0-20 4.93 5.31
20—40 4.38 5.34 20—40 4.96 5.29
HCP;
0-20 0.22 0.28
20—40 0.20 0.29

puanTe N45P45K45 + HaBo3 25 T/ra 1 B KOHTpOJIE —
OMu3KOol K HelTpanabHOMN. JIuTeIbHOE cucTeMaTU-
yecKoe IIpUMeHeHre yIoOpeHUI IIPUBEIO K CHIKE-
Huto nokasatenst Ha 0.17—0.61 en. B cioe 0—20 cM u
Ha 0.45—0.76 en. — B cimoe 20—40 cM, 4TO CBUIETEIb-
CTBOBaJIO O OoJice 3HAYUTEIBHOM M3MEHEHUU 3TOTO
mokasaTeJisi B HIMDKHEM CJIoe. YBEJIMYEeHHE YPOBHS
yI0OPEHHOCTY HEPAaBHOMEPHO TMOBBIIIAIO BETUYUHY
pHkc Kak B BepxHEM, TaK U HUXHEM ciioe, Oojiee
Bcero mpu mo3zax N45P45K45 + nHaBo3 25 T/ra u
N90P90K90 + naBo3 25 t1/ra (Ha 0.17—0.32 u 0.26—
0.45 en. coorBeTcTBeHHO), B ciaoe 20—40 cM — (B
BapuanTtax NI120P120K120 + naBo3z 50 T/ra u
N190P190K190 Tonsko — Ha 0.11-0.19 en., yto cBU-
JIETEIbCTBOBAJIO O OOoJIee BHIPAXKECHHOM BJIUSIHUM He-
BBICOKUX H03 yIOOpPEeHMI, BO3MOXKHO BCJICICTBUE
HU3Koit OydepHocTu moussl [14]. Camast HU3Kast Be-
mmunHa pHKCI (KCI - HmkHUiT MHOeKC) ObL1a OTMe-
yeHa B BapuanTe N190P190K190, camast BeIcOKast —
B KOHTpoJie. B cioe 0—40 cM OTHOCUTEJILHO KOHTPO-
JIsl OTMEUYEHO CHUXeHUe BeanduHbl pHyc Ha 0.31—
0.66 ex.

AHanu3 3aBUCMMOCTH arpOXUMUYECKUX CBOMCTB
MOYBHI TOJ] TOCEBAMM CaXapHOW CBEKJIbI OT YPOBHS
yIO0OPEHHOCTH BBISIBUJI, YTO U3MEHEHUE KOJUYECTBA
NPK B MakcuMasibHOI Mepe TIOBBIIIAJIO COAepKa-
Hue oaBwkHoro P,Os B cmosx 0—20 cM 1 40—60 cM,
BBICOKAasi Koppensius BoisgBiaeHa misg ciioss 0—20 cm
(2 = 0.798) (1abu. 5), a Ha comepKaHUE OOMEHHOTO
K,O He nokasaHo aeiictBue ynoobpeHuit. HutpatHslii
a30T IIPOSIBIISUT CBSI3b TOJIBKO B citoe 40—60 cM, a Kuc-
JIOTHbIE€ CBOMCTBA MOYBbI OIbITA TPUMEPHO B OIMHA-
KOBOIi CTEIEeHU 3aBUCEIN OT JJaHHOro (akTtopa, HO
n1s1 pHye, 3aBucumocts Obuia oOpatHoi (pHyc B
citoe 20—40 cM — B HECKOJIBKO OOJIBbIIEC CTEIIEHM ).

M3yyeHre arpoXUMUYECKUX CBOMCTB MOYBHI IO,

O03UMBbIMU KYJIbTYpaMu B CEBOOOOPOTE BBISIBUJIO, YTO
BeanurHa pHg B TTOYBE 104 O3UMOIA MIIEHUIIEN B

napoBoM 3BeHe Obl1a Ha 0.15—0.54 en. 6ombI1Ie, YeM B
KJIeBEpHOM 3BeHe (Tabi. 6), BO3BMOXHO, KaK BCJIEI-
CTBUE MOIIEIaYNBaIONIEro BIMSHUSI HAaBO3a, TaK U
MOAKMCIIEHUS TIPU PA3JIOXKEHUN CBEXUX PaCTUTEb-
HBIX OCTaTKOB KieBepa. CHUXKEeHUE pa3HUIIbI OTMe-
YEHO TPU MOBBIIIEHUHW YPOBHS yIOOPEHHOCTH, a J10-
3a N120P120K 120 + rHaBo3 50 1/Ta yBean4uuBana 3Tu
oTnuus. [TouBa mapoBoro 3BeHa OTHOCUJIACH K Clla-
OOKMCIION, KJIEBEPHOTO — CpeaHEeKMCI0i. OTMEUeHO
M3MeHeHue BeIWYuHbl pHyge OTHOCUTENBHO KOH-
TpoJsist Ha 0.07—0.37 en. B KJieBepHOM 3BeHEe M Ha
0.18—0.25 — B mapoBoM 3BeHe, 00jIee BCero OBLIO 3a-
MeTHO cHrkeHue B BapuanTe N190P190K190. B na-
POBOM 3BeHE ObLIO OTMEUEeHO yBeanueHue pHyq npu
IEeMCTBUM HWU3KOM JO3BI YyIOOpeHWII C HaBO30OM
25 T/Ta ¥ BEICOKOM UX A03bI ¢ HaBo3oM 50 T/ra. Benu-
yuHa pHyc MOYBBEI MoK 03UMOIA IILIEHNLIEH Obl1a Ha
0.45—0.90 en. meHbllle, YeM TMOYBHI MOJ CaxapHOit
CBEKJIOI, B KJieBepHOM 3BeHe — Ha 0.28—0.70 ex., c
yBeJIMUEHWEM 03 pa3Hulla cokKpalllajach BCJemd-
CTBUE OoJjiee 3HAUYUTEJbHOTO WX TOAKHUCISIONIETO
NIeCTBUS O] TTOCEBaMU CaxapHOU CBEKJIbI.

IMocneneiticTBre ymoOpeHM MTOBBIIIIAIO ConepKa-
Hue MuHepanbHoro azota (N-NO; + N-NH,) otHo-
cuTebHO KoHTpousist Ha 8.70—38.8% B IouBe oI
O3UMOI IIIIEHULIEH B KJIEBEPHOM 3BE€HE, a B IapOBOM
3BeHe noBbIeHne cocraBmiio 8.10—133%. Comepka-
Hue noaBUXHOro P,Os B MoYBe B KJIEBEPHOM 3BEHE B
yIOOpEeHHBIX BapyuaHTax MOBbIIIAIoCh Ha 21.3—71.6,
B IMapoBoM — Ha 28.9—77.2%. Bonee Bcero BIUsIHIE
okasbiBaiu cucteMbl N9OP90K90 + naBo3 25 T/ra,
N135P135K135 + naBos 25 1/ra u N190P190K190,
co3/iaBasi MOBBIIIEHHYIO 00eCNeYeHHOCTh 2JIEeMEH-
TOM TIMTaHUS. YBEJUYEHUE KOJIUUEeCTBa BHECEHHBIX
yIOoOpEeHUi1 MocienoBaTeIbHO TTOBBIIIAJIO COIepXKa-
Hue P,0;, kpome cuctemsl N120P120K 120 + HaBo3
50 t/ra. eiicTBue HaBO3a B 103¢€ 25 T/Ta IIPOSIBUJIOCH
B YBEJIUYEHUU CONECPXKAHUS DJIEMEHTa B MapOBOM

ATPOXUMUA

Ne 9 2023
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Ta6amna 5. 3aBUCUMOCTB ITOKa3aTesieil TNIOIOPOAMS BBIIIEJIOYSHHOTO YepHO3eMa OT YPOBHS YIOOPEHHOCTH
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Ilokazatenp I'my6una 0—20 cm I'myouna 20—40 cm Imy6una 40—60 cMm
N-NO; — - Y =0.001 + 0.565X
?=0.506
P,Os Y =0.014 + 6.23X Y =0.010 + 6.42X Y =0.014 + 6.23X
”=0.798 7 =0.632 7 =0.690
K,0 — - —
H, Y =0.022 + 3.42X Y =0.022 + 3.53X He onpenensiin
?=0.871 ?=0.837
pHxcr =—0.011 + 5.91X =—-0.012 +5.93X
”=0.923 ?=10.802

ITpumeuanusi. 1. [Ipodyepk — CBsI3b OTCYTCTBYET. 2. - KO3 GULIMEHT KOPPEIISIIIAN.

Tabmuna 6. ArpoxMUYecKHe CBOICTBA TTOYBBI MO/ TIOCeBaMU 03UMOI MIeHuIbI, cioii 0—40 cm

O3umas mieHula (3BeHO ¢ KJIEBEPOM) O3umas 1ieHu1a (3BeHO ¢ IapoM)
NMI/IH P2OS KZO NMMH PZOS KZO
pHgc, en. pHycy, ext.
Mr/100 r mouBbI mr/100 T rmouBsI
KonTpoib
5.09 \ 4.25 \ 7.75 | 8.20 5.29 \ 3.58 \ 8.07 \ 8.02
N45P45K45 + naBo3 25 T/ra
5.02 \ 5.17 \ 9.40 | 7.70 5.40 \ 8.35 \ 10.4 \ 7.95
N90P90K90 + HaBo3 25 T/ra
4.96 \ 5.90 \ 11.8 | 8.10 5.11 \ 6.50 \ 12.8 \ 7.72
N135P135K135 + HaBo3 25 1/ra
4.94 \ 5.10 \ 12.9 | 7.80 5.11 \ 5.05 \ 14.3 \ 8.02
N120P120K 120 + HaBo3 50 1/ra
5.00 \ 4.10 \ 11.0 | 8.20 5.54 \ 3.87 \ 10.4 \ 8.92
N190P190K 190
4.72 \ 4.62 \ 13.3 | 8.20 5.02 \ 6.52 \ 12.1 \ 7.95
HCP,s
0.05 \ 0.26 \ 0.6 | — 0.06 \ 0.32 \ 5.6 \ —

3BeHe Ha 8.47—10.8% OTHOCHUTENBHO KIIEBEPHOTO
3BeHa. KanmitHBIN peskM KaK B 3BEHE C KJIEBEPOM,
TakK M C I1apoM, He ObLI MOABEPKEH M3MEHEHUSIM.
ITouBa oTHOCHIIACH K CpeaTHE00eCIIeYeHHOM JaHHBIM
BJIEMEHTOM.

Conepxanue P,O5 mom 03MMbIMU B BApUaHTaX CO
CPEIHUMU U BBICOKMUMHU J03aMU YIOOpEHUiIl OBLIO
COMOCTaBUMBIM C TAKOBBIM MO/ MOCEBAMU CaxapHO
CBEKJIbI, KpoMe KOHTPOJIS 1 cucTteMbl N45P45K45 +
+ HaBo3 25 T/ra, TAe B MOYBE IO 36 PHOBBIMU KYJIb-
TypaMU coJepKaHue dJIeMeHTa 6b110 Ha 12.5—33.6%
GOJIbIIIE BCIIEACTBHE CHIKEHHOTO OTHOCUTEILHO Ca-
xapHoii csekibl nomoueHust. Cogepxanue K,O B
MOYBE IIOM ITOCEBAaMM O3MMBIX KYJIBTYp OBLIO Ha
52.3—63.2% MeHbllle, YeM TIOf, caxapHOU CBEKJION,

ATPOXUMHUA Ne 9 2023

YCUJIEHWE HACBIIIEHHOCTU YAOOPEHUSIMU YBEIUYU-
BaJIo pa3HUILy.

B nouBe Kak 1moa oBCoOM, Tak U MO SYMEHEM, Be-
JuyrHa pHg He ObLla moaBepXkeHa JOCTOBEPHBIM
U3MEHEHUSIM, MTOI OBCOM OTMeUeHa TEHIeHIIUS K TTO-
BheilIeHUIo mokasarens Ha 0.04—0.13 em. (tadm. 7),
oI sTYMeHeM — K cHikeHuto Ha 0.05 1 0.22 en., T.K.
Ha SYMEHb B OOJIblIE Mepe BAMUSUIM YAOOpEHUsI,
BHECEHHbIE MOJl CaXapHYIO0 CBEKJy (MepBbIid o Mmo-
cliefeiicTBUSI), HA OBEC — B MEHBIIIEH cTerneHu (2-i
ron niocyueneiicreusi). BennumHa pHgc, B ouBe non
saMmeHeM Ob1a Ha 0.05—0.23 en. Goible, YeM ITOI
OBCOM, UYTO BO3MOXKHO, OBIJIO CBSI3aHO C OMOJIOrYe-
CKUMHU OCOOEHHOCTSIMM KYJIbTYp. YBeJIMUYeHUE pas-
HUIIbI OTMEUEHO B KOHTPOJIE U MPU NEHCTBUU CUCTE-
Mbl N120P120K120 + HaBo3 50 1/ra. KrcioTHOCTH
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IOYBHI ITOI MOCeBaMM OBCa ObLIa OOJIbIIIE, YEM Ca-
xapHoit cBekJibl, Ha 0.47—1.16 en., suMeHsT — Ha
0.34—0.93 en., ynoOGpeHHOCTh COKpalllaja pa3Hully, B
GOJIbLIIEl CTEIIEHU — IO/ IIOCEBOM STUMEHSI.

KonunyectBo N,,,,, B TOUBE IO/ MOCEBOM STUMEHS
YBEJIMUYNBAIOCH OTHOCUTEIBLHO KOHTPOJIS Ha 23.6—
76.1%, 1ion, MoceBOM OBca He ObLJIO OTMEYEHO JOCTO-
BEpHOIro U3MeHeHUs nokasarensi. Haubonbliee geii-
CTBHE yIOOPEHHOCTH Ha ITOYBY MO/ OCEBAMU SIPOBBIX
KYJIBTYp TIPOSBWIIOCH HA COJIEPKAHUM TOABMKHOTO
P,0;5 (+16.3—44.4% K KOHTpPOJIIO IIOI MTOCEBOM OB-
ca); MOBBIIIEHNE YPOBHS yIOOPEHHOCTU MPUBOIMIIO
K MOCJed0BaTeIbHOMY YBEJIMYEHUIO TTOKAa3aTells Ha
21.4,44.316.3 142.4% cootrBeTcTBEHHO. B 1104BE 11011
IMOCEBOM SIYMEHS POCT YIOOPEHHOCTU 00€eCIeurnBal
yBenudeHue conepxanus P,Os Ha 6.59—71.4% otHO-
CUTEIbHO KOHTpPOJsSI, BO3pacTalollye O03bl MUHE-
paIbHBIX yIoOpeHMii Ha (poHe HaBo3a 25 T/Ta TakxKe
CIIOCOOCTBOBAJIM €r0 IIOBBIILIEHUIO Ha 6.59, 42.2 u
13.0%, 4TO CBUAECTENLCTBOBAJIO O TOM, UTO CUCTEMA
N90P90K90 + HaBo3 25 T/Ta OTHOCUTEIBHO APYTUX B
HaMOOJIbIIEH CTeNEeHU BIVSJIA HAa HAKOIUICHUE BJie-
MeHTa. ITo cpaBHEHMIO C caxapHOI CBEKJION B ITOYBE
101, IIOCEBaMMU SIPOBBIX 3€PHOBBIX B KOHTPOJIE U IIPU
MUHUMAJIBHOW N103€ ynoOpeHuii comepxaHue P,0s
6610 Gonbine Ha 11.4—65.3%. YBenudeHue ypoBHS
yIOOPEHHOCTH CIIOCOOCTBOBAJIO COKPAICHUIO pa3-
HULBI B COACPKAHUM DJIEMEHTA B BapUaHTaX.

Ecnu B moyBe 1o moceBoM OBca ObLIO OTMEYEHO
JIOCTOBEpHOE YBEJIMYEHUE COMepKaHUs OOMEHHOIO
K,O0 nHa 4.00—23.3%, 9T0, BO3MOXHO, OBIJIO CBSI3aHO
C BO3IIeJIbIBAHUEM KJIeBepa B 3TOM 3B€HE CEBOOOOPO-
Ta, TO TIOJ TTOCEBOM STUMEHSI €r0 cCoJiep>KaHUe He Obl-
JIO TIOABEPKEHO M3MEHEHMIO, BO3MOXHO BCJICICTBUE
3HAYMUTEJIBHOTO BBIHOCA 3JEMEHTa KaJUeII0OUBBIM
MpEeAIIECTBEHHUKOM — caxapHoOi cBekJioi (215—
266 xr/ra u 6o1ee) [15]. B mouBe mmoa moceBoM siuMe-
Hs coaepxKaHue syeMeHTa Obuto Ha 7.04—28.9%
OoJibllle, YeM Mo/ IoceBoM oBca. KanuitHbIil pexxum
MTOYBHKI ITOJI ITOCEBOM OBca ObLUT Ha 53.6—60.7% 6Goiee
VHTEHCUBHBIM, Y€M IO [IOCEBOM CaXapHOIi CBEKJIbI,
aymeHs1 — Ha 40.2—57.7%.

BbIBObI

1. BrbigBieHO 3HAYUTEIbHOE BIMSHUE YPOBHS
ynoopeHHocTH Ha conepxanue N-NO;, P,Os, K,O u
HUTPpUDUKALIMOHHYIO CITOCOOHOCTb MOYBBI MO MO-
CEBOM CaxapHOI CBEKJIbI: ITOKA3aTe YBEIUIMUINUCH
OTHOCHUTENILHO KOHTpoysi Ha 26.4—57.1, 38.0—132,
4.97-26.7 n 25.7—62.4% cOOTBETCTBEHHO, UTO CBU-
JIETeILCTBOBAJIO O TOM, YTO YPOBEHb YIOOPEHHOCTU
0oJiee Bcero BUs Ha pocdhaTHBINA pexkUM TOYBBI,
MEHee BCEro — Ha KaJluiHbIA pexum. OTMeueHo
ob6orameHue noussl N-NO; ¥ OBBILLIEHHE CITOCOO-
HOCTU CUHTE3UPOBaTh HUTpATHI B c1oe 20—40 cM, To-
raa kak HakoruieHue P,Os u K,O ormeueHo B cioe 0—
20 cm.

Tab6muna 7. ArpoXMMUUYECKHE CBOMCTBA TMOYBHI O SIPO-
BBIMM 3€pHOBBLIMU, cJioii 0—40 cm

Ogec SumeHb
pHycp,| Noun | P20s | KoO |lpHp o f Ny | P2Os | Ky0
ca. MT/KT IIOYBBI ca. Mmr/100 T mouBs
Kontpons
4.83 | 713 | 9.97 | 7.50 | 5.06 | 5.68 | 9.10 | 8.80

N45P45K45 + HaBo3 25 T/ra
4.92 \ 10.8 | 9.27 \ 7.10 | 5.01 \ 9.93 | 9.70 \ 7.60
N90P90K90 + HaBo3 25 1/ra
4.95 \ 5.43 | 12.1 \ 7.80 | 5.00 \ 7.02 | 13.8 \ 8.87
N135P135K 135 + HaBo3 25 1/ra
4.87 \ 7.44 | 14.4 \ 8.07 | 4.84 \ 10.0 | 15.6 \ 10.4
N120P120K 120 + HaBo3 50 T/Tra
4.96 \ 497 | 11.6 \ 9.25 | 5.11 \ 5.49 | 11.8 \ 8.47

N190P190K 190
4.83 \ 6.79 | 14.2 \ 7.87 | 4.91 \ 7.93 | 11.9 \ 9.22
HCPs
- \ — |7.3\3.0| — \0.42|6.4\ —

2. Mokazatenu pHyc u H, B Hauboblieil cremne-
HM u3MeHsuch B cioe 20—40 cMm 1mon BIMSHUEM
MaKCUMaJIbHOM 103kl ynoopeHuit N190P190K190,
M3MEHEHNE C POCTOM 103 IPOUCXOAMIIO HEJIMHEITHO,
BEPOSITHO BCJIEICTBUE HEOMMHAKOBOI OydepHOCTH
MOYBbl. MaTteMaTuyecKu J0Ka3aHO, UTO YPOBEHb
yIOOPEHHOCTH B HAWOONBIIEH CTEIIEHM BJIMUSUI Ha
(GUBUKO-XMMUUECKME CBOMCTBA IOYBHI U COIepXKa-
Hue noasuxHoro P,0s, a conepxanue K,0 u N-NO;
He 3aBHCEJIO OT J03bl BHECEHHBIX YIOOPEHMIA.

3. O6MeHHas KMCIIOTHOCTh B MOYBE IO MOCeBa-
MU 3€pHOBBIX KyJbTyp Obuta Ha 0.28—1.16 en, MeHb-
1Ie, YeM I10J TOCeBaMU CaXapHOI CBEKJIbI, HAMOOJIb-
IIasi pasHUIla OTMeYeHa IOJ ITOCEBOM OBCa, Hau-
MEHbIIIAasI — MO IIOCEBOM O3MMOI IIIIEHUIBI B
KJIeBepHOM 3BeHe. [Ipu yBenmueHuun 103 ynoopeHuin
pasHMLIa CcoOKpalllajiach BCIEACTBME Oojiee 3HAUYU-
TEJIBHOTO MOIKMCIISIONIEr0 UX ACUCTBUS MOMI IToce-
BOM caxapHoii cBekibl. ComepKaHue ITOIBUKHOTO
docdopa 1mon 3epHOBLIMU B KOHTPOJIE U IIPU OTUHAP-
HOI1 mo3e 61T Ha 11.4—65.3% Gonblile, 4eM B ITOYBE IO
caxapHoii cBekytoi. Comep:kaHue B TOYBE MTOIBIKHOTO
K,O 6bu10 Ha 40.2—63.2% MeHbllle, yBeTnIeHUue ypOoB-
HSI yIOOPEHHOCTH TTOYBHI MO, 3¢PHOBLIMU KYJIBTypa-
MU CIIOCOOCTBOBAJIO COKPAIIECHUIO PA3HULIBI MEXKIY
BapuaHTaMMU.

4. HauGojpline H3MEHEHMS arpoXMMHYEeCKUX
CBOICTB Y€pHO3€eMa BBIIIEIOYEHHOrO (TIOBHILICHUE
conepxxanust NPK 1 paznmyHbix (hopM KHUCJIOTHOCTH),
KaK pe3y/lbTaT CBEPXIIMTEILHOTO NPUMEHEHUST yI00-
peHUIi, ObLIM BBISIBICHBI IION TMOCEBAMM CaXapHOM
CBEKJIbI TIpU ucnosb3oBaHUM 1031 N190P190K190,
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3€pHOBBIX KYIbTYp — IPH MOCHEeNeACTBUN CUCTEMBI
ynoopenust N135P135K135 + HaBo3 25 T/Ta.
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Fertility of Leached Chernozem as a Result of 85-Year Application
of Fertilizers in Grain-Beet Crop Rotation under Conditions
of the Central Black-Earth Region

0. A. Minakova“*, L. V. Alexandrova’, and T. N. Podvigina“

“A.L. Mazlumov All-Russian Research Institute of Sugar Beet and Sugar
p. VNIISS 86, Ramonsky district, Voronezh region, Russia

#E-mail: olalmin2@rambler.ru

The use of fertilizers in the grain-beet crop rotation for 85 years significantly changed the agrochemical prop-
erties of leached chernozem, which were most pronounced in the optimization of the phosphate regime of
the soil and least of all — potash. Fertilization changed the nitrogen regime and physico-chemical properties
of the soil to a greater extent in a layer of 20—40 cm than —20 cm. It was found that the content of P,O5 in
the soil under crops of grain crops was higher than under sugar beet crops, and K,O and pHg| were less.
The greatest changes in the agrochemical properties of the soil under sugar beet crops were noted when using
N190P190K 190, cereals — with the aftereffect of N135P135K 135 + manure 25 t/ha.

Key words: long-term experiment, fertilizers, sugar beet, grain-crops, fertility, nutrient elements.
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