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Ha ocHoOBe aHanM3a pe3yabTaTOB arpO3KOJIOTMYECKOr0 MOHUTOPMHTA YyCTaHOBJIEHO, uTo B ITYP 3a 2016—
2020 rr. o cpaBHeHuto ¢ 2001—2005 rr. oTMe4YeH 3HAUYUTEIbHBI POCT MCMHOJB30BAHUS MUHEPATBHBIX
ynobpenuii (1.8—7.8 paza) u 06beMOB XMMHUUYECKOI Menropaluu 1ous (2.3—43.9 pa3a). Hau6onee Bbico-
KU1 ypOBeHb BHECEHUSTI MUHEPATbHBIX yno0peHuit (156 Kr/ra) 66u1 nocTUTHYT B KypcKoii 06J1., opraHnye-
CKUX yno6peHuii (8.83 T/ra) v M3BECTKOBAHUS KMCJIBIX IOYB (65.9 ThIC. ra B ron) — B benroponckoit. Mu-
HUMaJIbHBII YPOBEHb BHECEHUSI MUHEPATbHBIX ynoOopeHuit (88.1 kr/ra) u uzBecrkoBanus (13.0 Teic. ra) or-
MedeH B BopoHexkcKoii, a ncnosib30BaHUsl opraHmyeckux ynoopenuii (0.24 t/ra) — B TamGoBcKoit 00J1. 3a
9TU e TOIbl YPOXKANHOCTh 36PHOBBIX U 3¢epHOO0OO0BBIX KYJIbTYp yBeauumiach B 1.51—2.19 paza. Makcu-
MaJlbHasl ypoKaitHOCTh Obl1a mocTurHyTa B Kypckoii (4.95 1/ra) nu benroponckoit (4.87 T/ra) obnacrsx,
MuHUManbHast — B TamGoBckoii (3.67 T/ra) m BopoHexckoii (3.62 1/ra). ITo cocrostnuio Ha 01.01.2021 r.
HauboJiee CyllleCTBEHHOE YBeJIMYeHe 00eCIeYEeHHOCTH MOYB OPraHMYeCKUM BELIECTBOM, MOABUXKHBIMU
dopmamu P,O5 1 K, O, cHIXeHME 10T KUCITBIX ITOYB OTMeUYeHO B benroponckoit 0671. B maxoTHBIX MouBax
TamOoBcKoOit 00J1. 3a(MKCHPOBAHO MaKCUMaJIbHOE CPEAHEB3BEIIEHHOE COlepXKaHUe OPraHMYeCKOro Be-
mectBa (6.5%), MunumaibHoe (4.7%) otmedanock B Kypckoii 0671. Camoe BBICOKOE colepskaHue MOIBUXK-
HbIX ¢hopm P,05 (143 mr/kr) 1 K,O (169 Mr/kr) HabGionanu B mouBax benaroponckoii, camoe Hu3koe (co-
oTBeTcTBeHHO 88 1 106 Mr/KT) — B TaMGoBCcKoIt 0671. B mouBax manrau JInnenkoit 06J1. 3auKcupoBaHa ca-
Mast BbICOKast oJIst KUCBIX 1ToYB (77.9%), Torma kak B benroposackoit 1 BopoHekckoii 06J1. oHa cocTaBUIa
31.0%. [TaxoTHBIE MOYBBI PETMOHA B OCHOBHOM XapaKTePU3YIOTCsSI HU3KOM 00eCre4e HHOCThIO TTOIBUKHbBI-
mu opMaMu LIMHKA, Meau U KobanbTa. Hanbosee BpicoKas 107151 TOYB, HU3KO 00eCTIeYeHHBIX TTOABUXKHBI-
MU hopmamu cephl (95.1%) u mapranna (88.3%), otmedeHa B TaMOGOBCKoOI4, HanbGoiee HU3Kast — COOTBET-
cTBeHHO B BopoHexckoii (74.7%) w JIuneukoii (3.1%) o61.

Karouesboie croea: arpoxumMuuyeckoe oocieqoBaHue, U3BECTKOBAHUE, KU, KUCJIOTHOCTD IMOYB, MUKPODJIe-
MEHTBI, OpTaHUYEeCKOe BEIIECTBO MOYBHI, cepa, hocdop, yIoopeHMsT, ypOKaiHOCTD
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BBEIAEHME

OCHOBHOE KOJIMYECTBO TMPOAYKTOB MUTAHUS YEI0-
BEYECTBO MOJIy4aEeT 33 CYET UCTIOTb30BAHUS TTOYBEHHO-
ro mionopoaus. [loatoMy oxpaHa 1 pallMOHAJTBHOE UC-
MOJIb30BAHUE TIOYB SIBJISIETCSI BaKHEWINE Tocynmap-
CTBEHHOM 3a7a4yeii, OT PEILICHUSI KOTOPO HaNpsIMYIO
3aBUCUT oOOecIieueHrue TIPOAOBOJIBCTBEHHOU 6€3-
OMAaCHOCTH CTPaHHI.

IlentpanpHo-YepHozemHsiii paitoH (ITYP) sBis-
€TCSl OMHUM U3 CAMBIX Pa3BUTHIX arpapHbIX peTHOHOB
Poccuiickoit @enepanyu. [aBHBIN pecypc permoHa —
yepHO3eMHEBIe TTOYBEI. I1o 00pa3HOMY BBIpaKEHUIO
B.B. JlokyugaeBa, “... yepHO3eM OBLI, €CTh U OyIeT
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kopmuibleM Poccun” [1]. B 2020 1. mojst Xo3s1HCTB
IIYP B mpou3BOACTBE 3EPHOBBIX U 3€PHOOOOOBBIX
KYJIBTYp cocTaBmiia 18.8% oT poccuiickoro ypoBHsI, ca-
XapHOI1 cBeKIIBI — 47.2, noacomHeuyHuka — 24.7% [2].

OnHako B IIpoliecce IJIUTEIbHOTO U HE Bcerna Oe-
PEXKHOTO CEIbCKOXO3SIMCTBEHHOTO MCIOJIb30BaHUS
YepHO3EMBbI OBLIM ITOABEPKEHBI Pa3IuYHbIM BUIAM
Ierpagjaliiyd: BOMHOI 3po3uu, IeryMudUKaluu,
MOOKUCIAEHUIO U Ap. [3—6]. CoxpaHeHue U IOBbIIIE-
HUE IUIOAOPOANS YEPHO3EMOB — 3TO 3a1a4a, TpeOyIo-
masi KOMIUIEKCHOTO pEIIeH’sI B paMKaX OCBOCHUS
amanTUBHO-JIaHAIIA(GTHBIX CUCTEM 3eMIIEASINs, TIe
C Y9ETOM CBOMCTB ITOYB ¥ TPEOOBaHU pacTeHUIT O~
TUMU3UPOBAHbI CTPYKTYpa CEBOOOOPOTOB, arpoTex-
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HUKA BO3IEJBIBAHUS KYIbTYpP, KOMILIEKC ITPOTUBO-
SPO3MOHHBIX MEPOIIPUATUI 1 CUCTEMA MTPUMEHEHUS
yIOOpEeHUIT U XUMHUYECKOM Menropanuu. s mpo-
eKTUPOBAaHUSI aJalTUBHO-TaHAIIA(GTHEIX CUCTEM
3eMileieNIus HeoOXOOVMEBI aKTyaJdbHbIC JaHHbIE ar-
PO3KOJIOTMYECKOTO MOHUTOPUHTA, OCHOBY KOTOPOTO
COCTaBIIIET MIEPUOINIECCKU TIOBTOPSIEMOE CIUIOIITHOE
o0cllemoBaHNE TMaXOTHBIX MOYB, TIPOBOAUMOE arpo-
XUMWIEeCcKOM cyk00if Poccnn [7].

Iems pa®OTHI — M3yYeHME BAUSHUS YPOBHS MPU-
MEHEeHUsI yIOOpeHMI 1 M3BECTKOBAHMUS Ha ypoxKaii-
HOCTB 3€pHOBBIX 1 36 pPHOOOOOBBIX KYJIBTYD, aTrPO3KO-
JIOTMYECKHWE MapaMeTpbl IUIOMOPOAUS ITaXOTHBIX
nouB B LIYP.

METOJINKA UCCIIEJOBAHUA

B 2020 r. o6bmag nmoceBHas 1uromank B LIUYP co-
craBuia 8.981 miH 1a (11.3% OT poccHuiicKoro ypoB-
HsI), B TOM uuciie B BopoHexckoit 061, — 2.686, B
Tam6oBckoit — 1.831, B Kypckoit — 1.666, B benro-
poxnckoit — 1.425, B JIuneuxoii — 1.373 maH ra [2].

IlaxoTHBIE TTOYBBI PErMOHAa PACITOJOXKEHBI Mpe-
MMYILECTBEHHO B JI€COCTENHOI NMPUPOAHOI 30HE, B
CTEITHYIO 30HY ITOIaJal0T TOJBKO I0XKHbBIE 1 IOTO-BO-
CTOYHBIE paitoHBl BopoHexckoit m benropomckoit
0051. B cTpykType mmamHm Ha OO CephIX M TEMHO-
CEpbIX JIECHBIX MOYB IIPUXOAUTCS 6.8%, yepHO3EMOB
OMNoa30JeHHbIX — 4.4%, BhIIENIOYEeHHBIX — 37.2%,
TUIMUYHBIX — 32.9%, 0OBIKHOBEeHHBIX — 11.7%. Jlons
dakTnyeckm 3pognpoBanHHoii manrtau B LIUP B cpen-
HeM cocTtasiseT 20.1%, B benroponckoit 06i1. — 48%.
B nmecoctenHoit 30He Ha ceBepo-3amane Kypckoit
00J1. CpeTHEMHOTOJIETHSISI BEJIMIMHA TUAPOTEpPMUYE-
ckoro koa(pdumuenrta (I'TK) mo CenssHuHOBY co-
crasidgeT 1.3, B ctenmHOiT 30He benroponckoit m Bo-
poHexckoit 061. — 0.9 [8].

B pabote ncrnoib3oBaHBl MaTepHAaJIbl CIIJIOITHOTO
arpoXrMMHUYECKOro o0CIeqOoBaHMUsI MaXOTHBIX ITOYB.
B nipo6ax nmouB, B3SThIX U3 MaXoTHOro caos1 (0—25 cm),
OMpeNeNIsUIN ColepKaHue OpraHMYECKOro BellleCcTBa
no wmerony TropmHa B Momudpwukauuu [HMHAO
(I'OCT 26213-93), nmoaBuxHbIX popMm dochopa u
Kanuss — no metony Yupukosa (I'OCT 26204-91),
pHye — 1o TOCT 26483-85. OnpenesieHre MTOABIK-
HOM cepbl B MOYBax IPOBOIWIM TypOUIMMETpUYC-
CKMM METOIIOM MOCJI€ M3BJICUYCHUSI PAaCTBOPOM XJIO-
puctoro Kaiaust B coorBerctBuu ¢ ['OCT 26490-85.
Conep:XaHue B ITOYBE MOIABIKHBIX (DOPM Maprasiia
onpeaenasum cornaciHo 'OCT P 50685-94, uunka —
I'OCT P 50686-94, menqu n xobanpra — 'OCT P
50683-94. it U3BJI€UYEHUS 3TUX MUKPOIIEMEHTOB
M3 TI0YBBI MCIIOJb30BAIM alleTaTHO-aMMOHUMHBIN
oydepnsblit pactBop (AAB) pH 4.8. ConepzkaHue nmo-

IBVXKHBIX (hopM Gopa onpenesuiu mo metony bepre-
pa u Tpoyra (TOCT P 50688-94) [7].

PE3VJIBTATBI 1 X OBCYXIEHHWE

KucnoTHOCTb MOYB sIB/ISIETCS BaXKHEMIIIMM Mapa-
METPOM MX arpo3KOJIOTMYECKOIO COCTOSIHMS, CyIle-
CTBEHHO BJIMSIONIMM Ha YPOXAMHOCTb CEIbCKOXO-
3SMCTBEHHBIX KYJIBTYP U CAHUTAPHO-TUTMEHUYECKIE
MokasaTeJii KaueCcTBa PacTeHUEBOIYECKOM IPOMIYyK-
nuu. BHeceHne ynoOpeHmMit Ha KMCIBIX IT0YBax MpU-
BOOUT K CHIDKEHUIO MX OKYIIaeMOCTU IIpuOaBKOM
ypoxas. IlogkucieHne moYyBeHHOro pacTBoOpa SIBJIsI-
€TCsI TIPUYMHOM MOBBIIIEHUS MOABMXKHOCTU U pa3Me-
pPOB TpaHCJoOKauu TseKeabix MetaaioB (TM) B cu-
cTeMe mouyBa—pacTteHue. st OombmmHcTBa 6000-
BbIX KyJIbTYp (JIOLIEPHBI, KJIEBEpa, I3CIlaplieTa),
BO3/IeJIbIBaeMbIX Ha MouBax ¢ pHyq < 5.5, xapakTep-
HO 3HAYMTEeJIbHOE COKpaIleHHue CUMOMOTHUYECKOM
dukcanmm atMocdepHoro asora. Hamboiiee uyB-
CTBUTEIBHOM K MOBBIIIEHHOM KMCJIOTHOCTU IOYB
CEJIbCKOXO3SCTBEHHOM KYJIBTYPOI SIBASIETCS caxap-
Hasg cBekiia [9—11]. ITockonbky IHHUP saBasercsa oc-
HOBHOIT 30HOI cBeKocessHusI B Poccuu, To Bompoc
M3BECTKOBAHUS KUCBIX TIOYB SIBJISIETCSI OU€Hb aKTy-
aJIbHBIM.

B IIYP TpeHn K MOOKMCICHUIO XapaKTepeH IJIsT
MMaXOTHBIX TTOYB JIECOCTEITHOM 30HBI, B YepHO3eMax
OOBIKHOBEHHBIX CTCITHOM 30HBI OTMEUEHO JTaXKe MO/~
memagnBanue [3]. [ToatoMy Hanbosee BEICOKYIO JI0-
JTIO KUCJIBIX TIOYB BCeTaa BRISBISIIN B obactax LIUP,
MMOJIHOCTBIO PACIIOJIOXKEHHBIX B JIECOCTETHOI 30HE.
Hanpuwmep, B Kypckoii 0061. (ITo JTaHHBIM arpoXuMMr4Ie-
ckoro obcnenoBaHus 3a 1999—2003 r1T.) moas1 KUCIbBIX
IMoYB cocTaBiisuia 56.4%, B Jlumenkoit (1998—
2002 11.) — 65.0%, B TamboBckoit (1995—2002 rT.) —
70.1%. B BopoHexKcKoit 00J1., YaCTUIHO PACITOIOXKEH-
HOIT B cTemHoi 30He, B 1995—2000 rr. HOJIST KUCIIBIX
mouB coctasisiia 27.9%. B benroponckoii 00J1., TakKe
YaCTUYHO PACIIOJOXEHHON’ B CTEITHOM 30HE, IO JaH-
HBIM obOcnemoBanmusg 1995—1999 rIT., m0OJIT KMCHBIX
mouB cocTaisuia 33.5%, k 2010—2014 1. oHa yBeIu-
yptach 10 45.8%.

ITo cocrosnuio Ha 01.01.2021 r. moasT KMCIBIX
nouB B Jlumeuxkoit, Tam6oBckoit, Kypckoit m Bopo-
HEXCKOI1 00J1. yBeTMUMIaCh COOTBETCTBEHHO 10 77.9,
77.3,71.0 1 31.0%, a B Benroponckoit — CHU3MIACh 10
31.0%. B Kypckoii, Jlunenkoit 1 TamGoBcKoii 061.
OTMEYaJId CaMyl0 BBICOKYIO HOJIO CPEeIHEKUCITBIX
mouB, cooTBeTcTBEHHO 31.0, 29.2 1 23.9% (puc. 1).
CpengHeKucIbIe MOYBBI ITPe00IanaroT Ha ceBepe TaM-
o0oBckoit 1 Kypckoii 006i1., B pailoHax, Iie MOYBEH-
HBIIi TTOKPOB B OCHOBHOM IIPEICTABIEH TEMHO-CEPhI-
MU 1 CEPBIMU JIECHBIMU ITouBamMu [ 3].
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Puc. 2. IluHaMuKa IUIOMIAIM TPOM3BECTKOBaHHBIX MouB B LIYP, ThiC. ra/rom.

st mpemoTrBpallieHUsT U30BITOYHOIO ITOIKMCIIC-
HMSsI TaXOTHBIX ITOYB B JiecocTernHoii 30He [T P peko-
MEHIYETCSI TIePUOINYESCKH TTPOBOAUTH XMMUYECKYIO
meauopanuio [9—11]. B 2001—-2005 rr. 8 HYP exe-
romHo wu3BecTkoBajiM Bcero 20.1 THIC. Ta KHUCIBIX
noys, B 2016—2020 rr. — yxe 132.4 tbic. ra. B TeueHue
2016—2020 rr. cpemHMii eXXeTONHbII YPOBEHb U3BECT-
KoBaHUs B Bearopoackoit 06i1. coctasist 65.9 ThIC.
ra, YTO COMOCTaBUMO C TUIOIIAIbI0 U3BECTKOBAHMUS B
Boponexckoit, Kypckoii, JInneuxkoit u Tam60oBcKoii
00J1. BMecTe B3ThIX (66.5 ThIC. ra) (puc. 2). [Tosatomy,
HECMOTpsI Ha BO3pOCIIe 00beMbl XUMUUYECKOI Me-

ATPOXUMUA  Ne 4 2023

JIMOpalliy, YMEHbIIIEHYE IUIOIIAAY KUCIIBIX II0YB Ha-
osmromaeTcs ToJIbKO B benroponckoii 0671.

ConepxaHNe OpTaHUYECKOIO BEIIECTBA B ITIOYBAX
SIBJISIETCSI SHEPreTUYeCKO OCHOBOM (PYHKIIMOHUPO-
BaHUSI 9KOCHUCTEM BCEX PAHIOB, B KOTOPOM AEMOHM-
POBaHO OTPOMHOE KOJIMYECTBO yTjiepoaa U BaxKHEM-
X 2JIEMEHTOB MUTaHUs pacteHuil. Kpome artoro,
YPOBEHb COAEpXKAHUSI OPraHUYECKOIro BelleCTBa BO
MHOTOM OIIpeaeIsIeT BOTHO-(pU3MUEeCKIe CBOMCTBA U
MMeeT BaKHOE 3HaUeHUeE IJIs1 00pa3oBaHUsI arpOHO-
MMWYECKHM EHHOM CTPYKTYpHI ITouB [12].
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01.01.2021 r.).

Conep:xaHue OpraHUYeCKOro BEIIeCTBAa B YEPHO-
3eMe THUIIMYHOM, HE€ 3aTPOHYTBIM CEIbCKOXO3SIii-
CTBEHHOM NesITeIbHOCThIO, B BEpXHEW YacCTU TyMYyCO-
BO-aKKyMyJsITUBHOTro ropu3oHTa (10—20 cM) cocras-
nget 10.1% (ydactok “fdmckast crenb” 3alloBeIHUKA
“Benoropne”). CpeaHeB3BellIEHHAsI BEIMYMHA 3TOTO
MoKa3aTeysl B MaXOTHBIX IToYBax TaMOGOBCKOM 06.,
o naHHbIM o0cnenoBanus 1995—2002 rr., cocTaBiisi-
na 6.6, Boponexckoii (1995—2000 rr.) — 5.7, JIuner-
koit (1998—2002 rr.) — 5.6, Bbenroponckoii (1995—
2000 rr.) — 4.9, Kypckoit (1999—2003 11.) — 4.6%.

ITo coctosinuto Ha 01.01.2021 HauboJiee BhICOKOE
CpEIHEB3BEIICHHOE COASPKaHNE OPTaHUUECKOTO Be-
mecTBa 3aUKCUPOBAHO B IMAXOTHBIX ITOYBax TaM-
GoBCKoit 0011. — 6.5%. Ha ee 1ore, B MopIOBCKOM p-He
CpeIHEB3BEIIEHHOE COAePKaHNE OPTAaHUTUECKOTO Be-
1IIeCTBa B ITOYBaX IMalllHU JOCTUTAaeT CaMOTO BICOKO-
ro mist paiionoB LIUP ypoBHst — 7.3%. B mouBax nari-
Hu Jluneukoit, BopoHexckoii u bearopoackoit 06:1.
BeJIMYMHA ITapaMeTpa HaXOAUTCS Ha YPOBHE COOTBET-
CTBeHHO 5.6, 5.4 1 5.3% [3]. HanGonee HU3KUM cpen-
HEB3BEIIEHHBIM COIEPXaHUEeM OPraHUYECKOTOo Be-
mecTtBa (4.7%) XapakTtepu3yloTcs TOYBHl Kypckoit
001., a B XOMYTOBCKOM p-H€, PacrojIOXXeHHOM Ha
3amajie peruoHa, BeJIMYMHA 3TOrO ITOKa3aTest JOCTHU -
raeT Munumyma g LHHUP — 3.3% (puc. 3).

VYBennueHre coaepKaHus OpraHM4YeCKOro Bellle-
ctBa Ha 0.4% orMmeueHo B ITouBax bearopoackoii 06:1.
Jns mouB Kypckoit 0671. xapakTepeH He3HAUYMTEIb-
HBIA TpeH K yBeaudeHuto (0.1%), a nist mou Tam-
GoBCKOI 00J1. — K cHmkeHHO (—0.1%) BeauuuHBI
nmaaHoro TToka3arend. [Touswr JInnenikoii o01. xapak-
TEPU3YIOTCS CTAOMJIBHBIM COJepKaHUEM OpraHude-
ckoro BemiecTBa. B mouBax mamram BopoHekckoit

00J1. 3a(pMKCUPOBAHO CHMKEHHE BEJIMYMHBI 3TOrO
nokasareis Ha 0.3%.

OIHUM M3 IJIABHBIX aHTPOIIOTEHHBIX (PAKTOPOB
peryampoBaHus 0ajaHca OpraHMYEeCKOro BEIleCTBa B
arpoleHo3ax SBISCETCS BHECEHHE OPTraHMYECCKUX
ynoopeHuil. B MHOro4nciaeHHBIX MOJEBbIX OMbITAX,
npoBeneHHbIX B LlenrpanpHom YepHo3embe, ycTa-
HOBJIEHO, YTO B 3€pHOIIPOITAIIHBIX CEBOOOOpOTAaX
IUIST KOMIIEHCAlIMM MOTePh T'yMyca B pPe3yJIbTaTe €ro
MUHepaJu3aluid Heo0XoauMo BHOCUTh HaBo3 KPC
6—8 T/Ta ceBooGopoTHOI utomanu [3]. B benropomn-
ckoif 06i1. B 2016—2020 IT. BHECEeHIE OpraHMIECKUX
yamobOpeHuii gocturiio ypoBHs 8.83 T/ra (puc. 4).
KpoMe Toro, B pamMkKax peaamu3alliyd IIPOrpaMMEl
OMOJIOTU3alMU 3eMJICIEINUs] IIUPOKO MCIIOIb3YIOT
BO3IeJIbIBAHNE CUIEPAIbHBIX KYJbTYp M IIPOTUBO-
SPO3UOHHLIE MEPOIIPUITUSI. YMEHbIICHbI pa3Mephl
MUHEpaIM3alliy TyMyca 3a CYEeT COKpAaIIeHUS ILIO-
magy YKUCThIX HapoB. KoMiuiekcHass peanm3anus
9TUX Mep OOYCIOBWJIA MOJOXKMUTEIBHYIO TUHAMUKY
coIepxXaHMsI OPraHMYECKOTO BEIIEeCTBA B MAaXOTHBIX
noyBax bearoponckoit o0i1.

B 2016—2020 rr. B BopoHexckoit 06/1. YpOBEHb
BHECEHUSI OpraHWYeCKUX YAOOpeHUI BBIPOC U J0-
ctur 3.34 1/ra, a B JIuneukoii — HEMHOTO CHU3MJICS
mo 2.26 1/ra. Vicrionb3oBaHWe OpraHMYECKUX ymno0-
penuit B Kypckoit (0.54 T1/ra) m TamOGoOBCKoOIi
(0.24 T/ra) 00JI. OBUIO MEHBIIIE, YEM B CPEIHEM IIO
Poccuiickoii ®eaepannu (1.5 t/ra). B LleHTpanbHOM
YepHo3eMbe U 0COOEHHO B PETMOHAX C HU3KUM YPOB-
HEM BHECEHUSI OpraHMYeCKUX YIOoOpeHuil BaxkHeii-
IIIMM VICTOYHWKOM CTaOMIIM3allui TYMYyCHOTO (hoHIa
MOYBHI SIBJISIOTCSI TOXHUBHO-KOPHEBBIE OCTaTKU
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYDP, BBIXOA KOTOPBIX B
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Puc. 4. lunaMunKa BHeCeHMsI opraHuuyeckux ynoopenuii B LIYP, T/ra nmocena.

MOCJIEAHWE TO/Ibl YBEIUYUJIICS B CBSI3U C POCTOM ypO-
KaiitHocTu [13, 14].

Conepxxanue noasrxHbix gopm P,Os u K,O B
MOYBaxX XapakKTepU3yeT 00ECIEUEeHHOCTh CETbCKOXO-
3IHACTBEHHBIX KYJIbTYP 3TUMU BaXKHEUIIMMU OUOTEH-
HBIMU MakpooajeMeHTamu. PoHOBoe coaepKaHUe
noasnxHbIX GopMm P,O5 u K,O B 1ieIMHHOM YepHO-
3eMe TUIIMYHOM 3aroBegHuka “bemoropee” (yda-
CTOK “SIMcKas CcTerb”) COCTaBISIET COOTBETCTBEHHO
28 (Hus3kuit ypoBeHb) U 101 Mr/kr (IMOBBILIEHHbBIA
YDPOBEHB).

CpenHeB3BelIEeHHOE COAepXaHUE TOABVKHBIX
coequHeHuit P,Os B mouBax mamHu benropoackoii
00J1. B 1995—1999 rT. cocTasisiio 131, BopoHexckoii
(1995—2000 rr.) — 96, Kypckoit (1999—2003 rr.) —
139, JIuneuxoii (1998—2002 rr.) — 99, TamGoBcKoit
(1995—2002 rr.) — 95 MI/KT. 32 3TH 3X€ TOIbl CpeIHEe-
B3BEIIIEHHOE COAEp>KaHUE MOABUKHBIX COSIMHEHUN
K,O B nouBax benroponckoii, Boponexckoii, Kyp-
ckoit, Jlumenkoit m TaMOOBCKOI 0O0JI. COCTaBIISIIO
cootBeTcTBeHHO 128, 128, 103, 101 1 100 mr/kT [3].

ITo coctosgautio Ha 01.01.2021 1. cpenHeB3BeIICH-
Hoe colepxaHue NoaBuxXHbIX Gpopm P,O5 u K,O B
ToyBax IMamHu bearoponckoit 00J1. yBeTUInIoCh CO-
OTBETCTBEHHO Ha 12 1 41 MI/Kr, JOCTUTHYB MaKCH-
ManbHBIX 111 LIY P ypoBHeit 143 n 169 mr/kr (puc. 5).
B nmouBax BopoHekckoit 00JI1. TaK:Ke OTMEUEHO YBe-

ATPOXMUI
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JINYEHNE CPEIHEB3BEIICHHOTO COMEpXaHUs TI0-
nBUXHBIX hopM P,Os Ha 8 mr/kT (0 104 Mr/KT) 1 1O~
nBUXKHBIX hopMm K,O — Ha 7 Mr/Kr (mo 135 Mr/Kr).
B maxotubeix mouBax Jlumenkoili o0J. copepxKaHue
TOIBMKHOTO (docdopa MpaKTUIEeCKN HE M3MEHU-
Joch (—1 MT/KT), cocTaBUB 98 MI/KT, a TIOABUKHBIX
¢dopM Kajms yBEIUMYMWIOCH Ha 19 MI/KT, TOCTUTHYB
ypoBHs1 138 mr/kr. B Kypckoii 00j1. ycTaHOBJIEHO
CHIDKEHUE CPeTHEB3BEIICHHOMN BETMUYMHBI COepKa-
HUS TTOABMXHBIX hopMm P,O5 B mouBax Ha 10 Mr/Kr
(10 129 Mr/KT) 1 yBeIUUYeHUE COAepKaHUs TTOABUXK-
HbIX hopm K,O Ha 9 mr/KT (10 112 Mr/KT). Hanbomnee
HU3KWE CPETHEB3BEIICHHBIC BEJIMIMHBI COMEPKAHUS
noaBrxHbIX hopM P,O5 1 K,O 6bu11 3ahrkcrupoBaHbl
B ITAXOTHBIX MoYBax TamMOoBcKo 0671. — 88 11 106 Mr/KT
COOTBETCTBEHHO, TIPUYEM [IJIST TIEPBOTO MapaMeTpa ObI-
JIa XapaKTepHa OTpUILaTe/IbHAsI TMHAMUKA (—7 MI/KT),
a /IS BTOPOTO — MOJIOXUTeNIbHAsT (+6 MI/KT).

BaxueitmmiM ¢daxkTopoM peryaupoBaHuUS ¢oc-
¢daTHOTrO M KATMITHOTO PEXXUMOB MOYB SIBJISIETCS BHE-
ceHne ymoopenmit. Conep:kaHue ITOABMKHBEIX (oc-
¢daToOB OYEHBb CUJILHO 3aBUCUT OT YPOBHSI KUCIIOTHO-
CTH, OOBIYHO Ha TIIPOU3BECTKOBAHHBIX MOYBaX
OTMEYaeTCs CHIDKEHNE TaHHOTO MOKA3aTelIsl.

Kak nmpaBnio, ocHOBHOe KoandecTBo pocdopa u
KaJIusl TIOCTYITaeT B arpolieHO3bl ¢ MUHEpPaJIbHBIMU
ynoopenusamu [15]. B 2016—2020 rr. mo cpaBHEHMUIO C
2001—2005 rr. mcronb30BaHNEe MUHEPAITLHBIX yI00-
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Puc. 5. CpenneBsBelieHHOe cofiepxKaHue NoaBIKHbIX hopM P,O5 (a) u K,O (6) B mouysax namnu LIYP, Mr/Kr (1o 1aHHBIM

moHutopuHra Ha 01.01.2021 .).

peHMit yBennmuniaoch B TamOoBckoil o0i. B 7.8, B
Kypckoit — B 4.2, B JIuneuxkoii — B 2.3, B BopoHexk-
ckoit — B 2.8, B benroponckoit — B 1.8, B 11e10M 110
P® — B 2.5pa3za [3]. B2016—2020 rr. MaKCUMaJIbHBII
mrst ITYP ypoBeHb MCIOIBb30BaHUSI MHHEpPaIbHBIX
ymoo6penuit (156 xr/ra) 6611 3acdukcupoBaH B Kyp-
CKoIf, a camblii Hu3kuit (88.1 kr/ra) — B BopoHexk-
cKkoit 0011. (puc. 6). OgHako naxe B BopoHexckoit
00J1. MUHEpaJIbHBIX YI0OpeHUil BHOCUIN B 1.6 pa3a
GoJblile, 4eM B cpenHeM B PD. B ucnoiab30BaHHBIX
MUHEPAIbHBIX YIOOPEHMIX OOJIST a30Ta ObLIa CYIIe-
CTBEHHO OoJibllre, 9yeM docdopa M Kajaus, U B 1O-
CJIeMHMe TOIBI 3TOT TPeH ycunuBaercsa. Hampumep,
B benroponckoii 06:1. B 2016—2020 IT. Mo cpaBHEHUIO
¢ 2001—2005 rr. nonu P,O5 u K,O BO BHECEHHBIX MU-
HepaJTbHBIX YIOOPEeHUSX CHU3WINCH COOTBETCTBEHHO
c24.0 10 17.4vc23.4 10 16.2%.

OpraHudeckue yonoOpeHUs ¢ y4eTOM 103 UX BHe-
CEHUsI MOXXHO paccMaTpuBaTh KaK BaXKHBbI HMCTOU-
HHK IocTyruieHus1 pochopa u kanmus B beiaropon-
CKOI1 ¥ B 3HAUUTEIbHO MEHBbIIIEH cTenneHn — B Bopo-
HEeXCKOM 00J1.

ConepxaHne MoABMKHBIX (POPM cepbl I MUKPO3JIE-
MEHTOB B TIOYBAaX — BaXKHbIE MOKA3aTe/IM, KOTOpPbIC
BKJIIOUEHBI B IIPOrpaMMy TOCYIapCTBEHHOTO arpO3Ko-

Jormgeckoro MoumtopuHra. Ilpmaem dakropom, m-
MUTHUPYIOIINM TTPOTYKTUBHOCTD arpoIIeHO30B U YXYII-
IIAIOIIMM KayeCTBO pPACTEHUEBOMIECKON IPOMyK-
1N, SIBJISIETCS KaK MX HU3KOE CofepXaHUe B ITOYBE,
TaK 1 TIpeBHIIIAaoIIee MPeaeTbHO-TOMYCTUMYIO KOH-
nentpanuio (ITIK). st moaBrkHBIX popMm Mn, Zn,
Cu u Co I11K B mouBe I1JIK ycTaHoBIeHBI Ha YPOB-
He cooTBeTcTBeHHO 140, 23, 51 3 mr/KT [16, 17]. [1a-
XOTHBIE TTOYBBI, B TOM YHCJIEe U YepHO3EMHBIE, MHO-
TMX pernoHoB Poccum XapaKTepu3yroTCS HU3KOIA
00eCTIeYeHHOCTHIO TONBMKHBIMUA COSIMHEHUSIMU S
W TaKWX BaXHBIX MUKPOB3JIEMEHTOB, Kak Zn 1 Cu
[18—21].

doHoBoOE conepkaHue MOABUKHBIX GOpM S, Zn,
Mn, Cu n Co B HeMHHBIX ITOYBaX 0CO00 OXpaHse-
MBIX ITpuponHbix Tepputopuii (OOIIT) xapakrepu-
3yeTcs KaK HU3KOe, 3a MCKIIOYEHUEM COIep>KaHUS
Mn, Cu u Co B yepHO3eMe TUITMIHOM 3aITOBEIHUKA
“benoropne”, Toe OHO OLIECHEHO Kak cpenaHee [17, 22].
B nenmHHBIX MTouBax (pOHOBOE collep:KaHNUE TTOIBIIK-
HBIX GopM B coOOTBEeTCTBYeT BBICOKOMY YPOBHIO
obecnedyeHHOCTHU (Tad. 1).

Cepa. OmnpeneneHue conepXXKaHUS ITOABMXKHBIX
dopMm S, Tak XKe, KaK M MHUKPOIJIEMEHTOB, OBLIO
BKJIIOUEHO B IIPOTPaMMY CIUIOIIHOIO arpoXUMUYe-
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CKOro 00CjieqOBaHUS MAXOTHBIX ITOYB B 0OJIACTSIX
LY P B paznubie nepuonsl. CpenHeB3BEIICHHAS BEJIN-
YyMHa JaHHOTO MoKa3aTeJisl B mouBax JIurmeikoit oou1.
(1987—1989 rr.) cocraBiasia 9.4, Benroponckoii
(1990—1994 11.) — 6.8, Tam60BcKoOI1 (1990—1995 IT.) —
4.0, Kypckoit (2009—2013 rr.) — 4.1, BopoHexkckoit
(20112015 rr.) — 1.2 mr/kr. Ilo cocrostHuiO Ha
01.01.2021 r. (B cpaBHEHUM C yKa3aHHBIMU BBIIIIE TIE-
puomaMu) CpegHEeB3BEIIEHHOE CoIepXaHue II0-
IBWKHOM S CHU3MIIOCH B ITouBax benroponckoit o0I1.
1o 4.0, Jlunenkoit — no 3.7, Kypckoit — no 2.9, Tam-

60BcKOM — 110 2.8, BOpOHEXKCKOI — YBEIMYMIIOCH IO
3.9 mr/kr. MakcumaiabHasl J0Js TMaXOTHBIX TIOYB,
HU3KO obecrneyeHHBIX (<6 MTI/KT) TOIBWXKHOM S
(95.1%), otmeuena B TamMOOBCKOI, MHUHUMAaJbHAsI
(74.7%) — B BopoHexcKoii 06i1. (Tabi. 2). CHIDKeHHe
colepKaHUsI B MAXOTHBIX MTOYBaX MOABWXKHBIX (hOpM
3TOTO 3JeMEHTAa BO MHOTOM SIBJISIETCSI CIIENCTBHEM
OTKa3za OT HWCITOJIb30BAaHMS MHWHEPATHHBIX CEpOCO-
IepKalllnX YIoOpeHUit (B TIepBYIO odepenb ITPOCTOTO
U nBoitHoro cynepdocdara) [17, 20].

Ta6mma 1. ConepxaHue TMTOABIKHBIX (POPM cepbl 1 MUKPO3JIEMEHTOB B LIGJIMHHBIX TTOYBAX 0COO0 OXpaHSIEMBIX IPUPOI -

HbIX TeppuTopuit LIYP

BDneMeHT
IMokazarenb
S Zn Mn Cu Co B
YepHo3eM 0ObIKHOBEHHBIN (TTIpUpOnHbIN napk “PoBeHbckuii”, benropomackast 06J1.)
CpenHee cofepKaHUe, MT/KT 1.8 | 0.80 ‘ 6.1 ‘ 0.20 ‘ 0.07 2.6
I'pynma obecrieueHHOCTH Huszkas Bricokas

YepHo3eM TUTIMYHBIN (3aroBegHUK “benoropbe”, yuactok “Smckas crens”, benroponckast 061acThb)

CpenHee conepkaHUE, MT/KT 2.3 | 0.79 10.9 ‘ 0.24 ‘ 0.20 1.50
I'pynma obecrieueHHOCTH Huszkas CpenHsis Bricokas
YepHo3eM BhIIETOYEHHBIN (TTaMaTHUK Tipupoasl “JlonmHa peku Kpusel”, JIumnenkast o61.

CpenHee conepkaHUe, MT/KT 3.37 | 0.26 ‘ 54 ‘ 0.08 Her nanHbIX 2.2

I'pynma obecrieueHHOCTH Huzkas Bricokas
TemHo-cepas necHast (JraHamadTHBIN 3aKka3HUK “lonroBckuii”, JIumnenkast o6J1.)

CpenHee coaepkaHUe, MT/KT 3.15 | 0.25 ‘ 7.2 ‘ 0.09 Het nanHbIX 0.9

I'pyna obecrieueHHOCTH Huzkas Bricokas

ATPOXUMUA  Ne 4 2023
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Ta6mauna 2. CpenHeB3BEIIEHHOE COIepKaHNe U JOJISI ITaXOTHBIX IT0YB, HU3KO00eCIIeYe HHBIX ITOABUKHBEIMU (pOpMaMHU ce-
Pbl U MUKPO3JIEMEHTOB (IO TaHHBIM MoHUTOpHMHTa Ha 01.01.2021 1.)

Oo6acTb
OneMeHT
Benroponckas Boponexckas Kypckas Jluneukas Tamb6oBckas
CpenHeB3BellIeHHOE cofepKaHWe, MT/KT
S 4.0 3.9 2.9 3.7 2.8
Mn 11.8 11.6 7.5 15.6 6.1
Zn 0.51 0.30 0.59 0.70 0.48
Cu 0.12 0.10 0.10 0.09 0.12
Co 0.08 0.10 0.12 Her nannbrx 0.11
JloJst TOYB ¢ HU3KOI 06eCIIe4eHHOCThIO, % OT 00CeI0BaHHOM TTIOIIAIN
S 85.1 74.7 93.4 90.4 95.1
Mn 35.6 51.9 79.7 3.1 88.3
Zn 97.9 99.5 99.7 99.3 99.9
Cu 94.3 98.2 98.9 96.4 99.5
Co 98.9 99.2 98.3 Her nannbix 99.7

Mapeaney. Hanbomnee BbICOKOE coaepKaHUE TMO-
JIBVDKHBIX (popM Mn B ITOYBax 3a BeCh MEPUOJ Ha-
OJroaeHuit ObLTO ycTaHOBJIEHO B benropoackoit o6u1.
(1990—1994 rr.) — 17.5 mr/kr, B Jluneuxkoit (1987—
1989 rr.) — 16.0, B Boponexckoii (2006—2010 rr.) —
12.4, B Tam6oBckoii (1985—1990 rr.) — 10.1 Mr/Kr.
ITo coctosiHuio Ha 01.01.2021 r. cpeagHeB3BElLIEHHOE
COICPXKaHUEC TTOABUZKHBIX (l)OpM 9TOro 2JIEMEHTA B
rmoyBax Jlumenkoit 06J1. cHu3miIoch 0o 15.6, benro-
poxnckoii — go 11.8, Boponexckoii — go 11.6, Tam-
6oBckoii — 10 6.1 mr/kr. B Kypckoii 0671. oTMedeHO
He3HauuTebHOe (+0.3 MI/KT) yBenTuueHWe JaHHOTO
mokasaTeJist 40 7.5 MI/KT IO CPaBHEHMIO C IIEPHUOIOM
1999—2003 rr. B Tam0OoBckoii 00J. ycTaHOBJIEHA
HauboJee Beicokas (88.3%) moirst mouB, HU3KO obec-
neyeHHBIX (<10 Mr/Kr) moaBukKHbIM Mn, B Jlurmei-
Koif — HauboJliee HU3Kas (3.1%).

Iunk. Hanbosee BBICOKOE CpeTHEB3BEIICHHOE
cofepKaHue MOABUXHBIX (hopM Zn ObLIO 3aUKCU-
pOBaHO B MaxOTHBLIX IToYyBaxXx benroponckoit oO0II.
(1.4 mr/xr) B 1990—1994 rr., JIuneuxoii (1.0 mr/xr) —
B 1987—1989 rr., Boponexckoit (0.45 mr/kr) — B
2006—2010 rr. ITo cocrossauio Ha 01.01.2021 r. Beaun-
YMHa 3TOro mnokasatessi B benroponckoit 0671. cHU-
sunachk Ao 0.51, B JIuneukoit — mo 0.70, B BopoHex-
ckoit — 1o 0.30 mr/kr. B nouBax Kypckoii 0611. oTMme-
YeH TpeH K yBeJIMYeHUIo nmoka3aresst Ha 0.14 Mr/Kr
(mo 0.59 wmr/kr) mo cpaBHeHuto ¢ 1999—2003 rr.
B TamOoBcKoIi 00JI. TakKxKe OTMEUeHa TEHACHIIUS K
YBEJIMUEHUIO COAEp>KaHUS TMOIBMKHBEIX (popM Zn B
rmouBe Ha 0.07 mr/kr (10 0.48 MT/KT) O CpaBHEHMIO C
1985—1990 rr. B o6mactsax LY P moJist maxoTHBIX TOYB
C HU3KOM 06ecrnedyeHHOCThIO (<2.0 MTI/KT) TTOIBUK-
HbIMU popMaMu Zn coctasigeT 97.9—99.9%.

Medb. MaxcumalibHOE CpedHEB3BEIIEHHOE CO-
JIepxaHue NoaBvxXHbIX popm Cu B mouBax ObLIO 3a-
duxcuposano B Kypckoii o61. (0.29 mMr/kr) B 1999—
2003 rr., B Boponexckoii (0.15 mr/kr) — B 2006—
2010 rr. B mouBax Tamb6oBckoii, benroponckoii u
JIumenkoit o6acTeil BeTMYMHA TaHHOTO ITapaMeTpa
cocraBisiia coorBeTrcTBeHHO (.12 (2002—2008 1T.),
0.11 (2009—2014 rr.) u 0.10 mr/kr (1987—1989 rr.).
ITo coctosHuio Ha 01.01.2021 r. cpegHEB3BEIIEHHOE
cojepXaHue MOABIKHBIX (hopM Cu B TTAXOTHBIX MOY-
Bax Boponexckoii u Kypckoili 00J. CHU3UIIOCH N0
0.10, JIumnteukoii — go 0.09 mr/kr. B TamM00BCcKoOIi 00JI.
BeJIMYMHA TTapaMeTpa He U3MEHWIACh, OCTaBIINCH Ha
ypoBHe 0.12 Mr/kr, B beiaropoackoit — moBbicuIach
1o 0.12 mr/kr. B o6nactsax LlenTpanbHoro YepHose-
MbsI 94.3—99.5% o00cnenOBaHHBIX ITAXOTHBLIX IIOYB
OTHOCUTCSI K KaTeropMy HHU3KON 00eCIIeYeHHOCTH
(<0.2 mr/kr) noaBukHbIMU popmamu Cu.

Kobaabm. CpenHeB3BellIEHHOE COAEpXKaHUE IO-
nBrkHBIX popM Co B mouBax Kypckoii o6i. B 2004—
2008 rr. cocrasiasuio 0.16, Boponexckoit (2006—
2010 rr.) — 0.14, Tam6o0BcKoii (2002—2008 rr.) — 0.11,
Benroponckoii (2005—2000 rr.) — 0.08 mr/kr. ITo co-
crossHuio Ha 01.01.2021 r. Be1M4MHa 3TOTO ITapaMer -
pa B MaxoTHbIX ITouBax benaropoackoit u TamM6oBCKoOI
00J1. He u3MeHuIach, B Kypckoii 1 BopoHexkckoii 00J1.
cHu3Wnachk cootBeTrcTBeHHO A0 0.12 m 0.10 Mr/Kr.
B stux o6nactsax 98.3—99.7% mnaxoTHBIX ITOYB SIBJISI-
10TCs1 HU3Koob6ecreueHHbIMU (<0.15 Mr/Kr) TOaBUK-
HbIM Co.

bop. B otnuumne oT Apyrux U3y4eHHbIX MUKPOIJIE-
MEHTOB (POHOBOE COIep>KaHWE ITOIBWKHBIX (HOpPM
B B e TMHHBIX YepHO3eMaX COOTBETCTBYET BBICOKO-
My ypoBHI0 obecriedueHHOCTH [17]. [TaxoTHBIC YepHO-
ATPOXUMUA
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Puc. 7. luHamMuka ypoxXaifHOCTH 3epHOBBIX U 3¢pHO0000BBIX KyabTyp B LIUP (x03s1iicTBa Bcex kareropwmii), T/ra.

3eMbl HACJIEAYIOT 3Ty FeHETUYECKYI0 OCOOCHHOCTB,
MO3TOMY JAHHBIN MOKa3aTellb OOBIYHO HE SIBIISICTCS
dakTOpPOM, TMMUTUPYIOLINM YPOKAiTHOCTh CETbCKO-
XO3SIMCTBEHHBIX KYJIBTYpP, M HE BO BCeX 00JacTIX
IHYP on BkIIIOUEH B IporpaMmy 00sI3aTeIbHOTO ar-
poxuMmuyeckoro oociegoBanus. Ilo cocrogamnio Ha
01.01.2021 1. mOJIsT TIOYB, BBICOKO OOECIIEYeHHBIX IT0-
IBKHBIMU (popmamu B (>0.7 Mr/Kr), cocTaBisieT B
benroponckoit, TamboBckoit, JIunenkoii n Kypckoii
00J1. cooTBeTCTBeHHO 99.2, 93.6, 92.6 u 42.7%. Ila-
XOTHBIE OYBBI, HU3KO obecriedeHHbIe (<0.33 MI/Kr)
5TUM MUKPODBJIEMEHTOM, BBISIBJICHBI B 3amlagHbIX
partonax Kypckoit o0i1.

YpoxXailHOCTh CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP
SIBJISICTCSI KOMIUIEKCHBIM KPUTEPUEM ILIOAOPOIUS
nous. B IIYP nHaubonplnue moceBHbIE TUIOILIAIU 3a-
HSITBI IO, 3¢PHOBLIMU U 3¢pHOO00OBLIMU KYIbTYypa-
mu. B 2016—2020 rr. ux 10JISI B CTPYKTYpe MOCEBHBIX
miolmanaei Onlsla MMHMMAaJbHOU B benaropoackoit
0011. (52%) n MmakcuManbHOIT — B Kypckoit (62%).

B 2016—2020 rr. o cpaBHeHuio ¢ 20012005 rr.
YpPOXaHOCTB 3TOM TPyl KyJIbTyp B Kypckoii 06:1.
yBeaIu4miiach B 2.19 pasa, IOCTUTHYB PEKOPIHOTO IS
LIYP ypoBHs 4.95 T/ra (puc. 7). 3a 3TOT XKe TIepuoI B
benroponckoit, Boponexckoii, JInnenkoii, TamooB-
CKOM O0JI. YpOXaifHOCTh YBEJIWYMIIACh COOTBET-
ctBeHHO B 1.87, 1.65, 1.51, 1.82 paza. B 2016—2020 rT.
HanboJiee HMU3Kas ypoxXaifHOCTh oTMeueHa B Bopo-
Heskcko (3.62 1/ra) n Tam6oBckoii (3.67 T/ra) o6i1.,

ATPOXUMUA  Ne 4 2023

YTO BO MHOTOM SIBJISIETCS CJIEACTBUEM CAMOTO HU3KO-
ro B LIYP ypoBHS crionp3oBaHus ynoopeHmit. B me-
JioM B obmactsax LIUP ypoxkaitHOCTh 3¢pHOBBIX U 3€p-
HOOOOOBBIX KYJABTYp CYIIECTBEHHO IIpeBBIIIANA
cpenauii yposens B P®D, xoroperit B 2016—2020 1.
cocTaBisi 2.72 T/ra.

BbIBOJ1bI

1. Takum o6pasom, B LIUP 3a 2016—2020 rr. 110
cpaBHeHU1o ¢ 2001—2005 rr. oTMe4YeH 3HaYUTeIbHbII
POCT MCMOJIb30BaHUSI MUHEPAJIbHBIX YIOOpeHuit (B
1.8—7.8 pa3a) u 00beMOB XUMUYECKOI MeTropaluu
nous (B 2.3—43.9 paza). HauboJsee BbICOKUI YPOBEHb
BHECEHWSI MUHEPAJBbHBIX y1oopeHwuit (156 Kr/ra) ObLT
nocturHyT B Kypckoii 06J1., opraHm4eckux yanoope-
Huit (8.83 T/ra) M M3BECTKOBAHUSI KMCJIBIX TOYB
(65.9 TeIC. Ta B rox) — B benroponckoii. MuHuMaib-
HbIif ypOBEHb BHECEHUSI MUHEPATbHBIX YI0OpeHUit
(88.1 xr/ra) u uzBectkoBaHus (13.0 ThIC. Ta) OTMEUYEH
B BopoHexckoii, a ucrnoab30BaHUSI OpPraHUYECKUX
ynobpenuii (0.24 t/ra) — B TamGoBcKoii 061. 3a 3Tn
K€ TOIbl YPOXKAMHOCTb 36PHOBBIX U 3¢pHOOOOOBBIX
KyJIbTYp yBenuumiaach B 1.51—2.19 paza. Makcumaib-
Hasl ypoXalHOCTb Oblla JnocTurHyta B Kypckoit
(4.95 t/ra) u benropoxackoii (4.87 T/ra) 06J1., MUHU-
MaibHasg — B TamGoBckoit (3.67 1/ra) u BopoHex-
ckoit (3.62 T/1a).

2. ITo cocrogamio Ha 01.01.2021 r. Hambonee cy-
IIECTBEHHOE YBEeIMYeHNE 00eCIIeYeHHOCTH MTOYB Op-
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TaHWYECKUM BEIIIECTBOM, ITOABIDKHBIMU (opMaMu
P,0;5 u K,O, cHuXeHue 101 KUCIbIX TOYB OTMeYe-
HO B benroponckoii 0611.. B maxoTHbeIx mouBax Tam-
0GOBCKOIM 00J1. 3apUKCUPOBAHO MAKCUMAIIBHOE Cpell-
HEB3BEIIIEHHOE COIECPXKAaHNE OPTaHMYECKOTO BEIle-
crBa (6.5%), munumanbHoe (4.7%) OTMEYeHO B
Kypckoit 06;1. Camoe BBICOKOE coOmep:KaHHWE II0-
IBKHBIX hopMm P,O5 (143 mr/kr) 1 K,O (169 mr/kT)
HaGmonanm B mouBax beiropomckoit, a camoe HU3-
koe (coorBercTBeHHO 88 1 106 Mr/KT) — B TamMG0B-
CKOI 00JI.

3. B nouBax nmaurHu JIumenkoit 0071, 3apuKcupo-
BaHa caMas BBICOKas IOJII KUCJIBIX IToYB 77.9%, To-
rma kak B benaroponckoit 1 BopoHexxckoii 001. oHa
cocrasisia 31.0%. I1axoTHbIEe TTOYBBLI pErMOHA B OC-
HOBHOM XapaKTepHU3YyIOTCS HU3KO 00ecreYeHHO-
CTBIO TIOIBMXXHBIMU (POpMaMM LIMHKA, MEOU M KO-
Oanpta. Hanbosee BbicoKast 40JIsI IOYB, HU3KO 00ec-
MeYEHHBIX MOABUKHBIMU (popMamMu cephl (95.1%) u
MapraHua (88.3%), ormevanace B TamMOOBCKOi, a
HauboJiee HU3Kasi — COOTBETCTBEHHO B BopoHex-
ckoii (74.7%) v Jluneuxoii (3.1%) o61.

CIIMCOK JIMTEPATYPbI

1. Jokyuaes B.B. Pycckuii yepHo3zeM. M.: “Knwura mo
Tpe6oBanuw”, 2012. 559 c.

2. http: // www.fedstat.ru/indicators/stat.do (maTa obpa-
meHus 24.04.2021 r.).

3. Hekpacos P.B., Jlykun C.B., Kynuuvin /.A. MoHUTO-
PUHT OCHOBHBIX arpOXMMMYECKUX TToKa3aTeaeil mio-
JMOPOIMST MaXOTHBIX TToYB B LleHTpanbHO-UYepHo3eM-
HoM paitoHe Poccuu // Jloctrxk. Hayku 1 TexH. ATTK.
2021.T.35.Ne 9. C. 4-—-10.
https://doi.org/10.53859/02352451-2021-35-9-4

4. Cypunos A.B. [lunaMyKa arpoXuMHUYECKHUX TTOKa3aTe-
JIeil TUTOIOPOIMSI YEePHO3EMOB JIECOCTEITHOM 30HBI
LIYP // Arpoxumu. BecTH. 2022. Ne 2. C. §—14.
https://doi.org/10.24412/1029-2551-2022-2-002

5. Surinov A.V. Monitoring of the agrochemical state of
agricultural chernozems of the forest—steppe zone of
the central chernozem region of Russia // BIO Web of
Conference: Inter. Sci. and Practic. Conf., Tyumen,
19—20.07.2021. Tyumen: EDP Sciences, 2021. P. 03018.

6. Malysheva E.S. Application of geoinformation systems
for a complex analysis of data from agrochemical and
oil-erosion monitoring of soils // Tam xe. P. 03024

7. Coiues B.I., Apucmapxoe A.H., Borodapckas U.B. Me-
TOAMYECKUE YKa3aHUsI MO MPOBEACHUIO KOMITJIEKCHO-
TO MOHUTOPUHTA TUIOAOPOIHS TIOYB 3eMeNb CEIbCKO-
XO3SMCTBEHHOro Ha3HaueHus. M.. MuHceabxo3,
2003. 195 c.

8. Conosuuenxo B.Jl., Tiomionoe C.HU., Ysapos I. 1. Boc-
TIPOU3BOACTBO IUIOAOPOAUS ITOYB U POCT IMPOAYKTUB-
HOCTH CEIbCKOX03SCTBEHHBIX KYJIbTYp LIeHTpanbHO-
YeprHosemHoro pervoHa. bearopon: “Orumii Kpait”,
2012. 256 c.

9. Ilnomoponue uepHo3emoB Poccuu / Tlom pen.
H.3. Munamenko. M.: ArpokoHcanT, 1998. 688 c.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Cucxeeuu P.IO., Kopuaeun E.B., Kocuxosa H.A. Xummdae-
CKasl MeJIMopaliusi 3eMeJb CeJTbCKOXO3sIICTBEHHOTO Ha-
3HaueHwms1 // 3emnenenuve. 2021. Ne 2. C. 14—17.

Hesoliinoe A.B. AumpnoreHHast nerpaganusi YepHO3EM-
HBIX TIOYB M aIaNITUBHbIE TIPUEMBI €€ IIpeoaoeHus //
Arpoxumusi. 2022. Ne 1. C. 78—85.
https://doi.org/10.31857/S0002188122010070

Jlbikoe A. M. bivkaiiiive 1 10JroBpeMeHHbIe TpooJie-
MbI ONTUMU3AIUU “TYMYCOBOTO XO3sIiiCTBa” TaXoT-
Hbix 1ouB P® // Wcrnonb3oBaHue OpraHMYECKUX
yIOOpEeHUI1 1 OMOPECYPCOB B COBPEMEHHOM 3eMJIeie-
qnu. M.: PACXH—BHUIITHOY, 2002. C. 40—50.

Iuaunenko H.I. BmusHue IIUTEIBHOTO IIPUMEHEHUS
2JIEMEHTOB OMOJIOrM3allMd Ha OCHOBHBIE ITOKAa3aTen
IUIOIOPOUS TTOUYBBI M MIPOAYKTUBHOCTh CEBOOOOpOTA
Ha MaJIOTYMyCHOM MaJloKapOOHAaTHOM YepHoO3eMe 3a-
Gaiikanbs // Arpoxumus. 2022. Ne 2. C. 3—12.
https://doi.org/10.31857/S0002188122020120

Semenov V.M., Pautova N.V., Lebedeva T.N. Plant resi-
dues decomposition and active organic matter in the
soil of incubation experiments // Euras. Soil Sci. 2019.
V. 52. Ne 10. C. 1183—1194.

Kiryushin V.I. The management of soil fertility and pro-
ductivity of agrocenoses in adaptive—landscape farm-
ing systems // Euras. Soil Sci. 2019. V. 52. Ne 9.
C. 1137—1145.

Ilobunam A.E., Bosowun E.M. MOHUTOPUHT MUKPO-
3JIEMEHTOB B mouBax (0030p) // MMKpPO3JEMEHThI B
menuiuHe. 2021. T. 22. Ne 4, C. 14-26.
https://doi.org/10.19112/2413-6174-2021-22-4-14-26

Jykun C.B., Kynuyun /1. A., Iupoxcenxo B.B. MoHuTO-
DMHT COlIep>KaHUS cepbl U MUKPO3JIEMEHTOB B MTOYBaX
LleaTpansHO-YepHo3emHoro paiiona Poccuu // do-
cTiK. Hayku u TexH. AITK. 2022. T. 36. Ne 1. C. 4-7.
https://doi.org/10.53859/02352451-2022-36-1-4

Kyiikoe /[. B. MOHUTOPUHT comepKaHMWs LIMHKA B ar-
polieHo3ax benropoackoit 06y. // ATpoXuM. BECTH.
2021. Ne 4. C. 14—19.
https://doi.org/10.24412/1029-2551-2021-4-003

Kyiikoe J[.B. MOHUTOPUHT collepXXaHUsI MapraHiia,
IIMHKAa U KoOaJibTa B YepHO3eMe OOBIKHOBEHHOM //
ArpodxoUHDo. 2021. Ne 4 (46).
https://doi.org/10.51419/20214416

Apucmapxos A.H. Cepa B arpoakocucremax Poccuu:
MOHUTOPUHI CoAepKaHUs B IIoYBaxX M 3(GPEKTUB-
HOCTh €€ mnpuMeHeHus // MexXayHapona. cell.-X03.
xKypH. 2016. Ne 5. C. 39—47.

Jeswakos JI.B., ITupoxcenko B.B. Cepa B mouBax Kyp-
ckoit 0611. // ArpoxuM. BecTH. 2022. Ne 3. C. 49—53.
https://doi.org/10.24412/1029-2551-2022-3-009

Cuckesuy I0.U., Huxonopenxos B.A., lloseux O.B.
[TouBsl JIuneukoii o6aactu. JIumneuk: M3n-o OO0
“IMosurtus JI”, 2018. 209 c.

ATPOXUMHUA Ne 4 2023



MOHUTOPUHT ATPOSKOJIIOTMYECKOI'O COCTOAHMA IMTAXOTHDBIX ITOYB

Monitoring of Agroecological Condition of Arable Soils
of the Central Chernozem Region of Russia

S. V. Lukin*#

“Agrochemical Service Center “Belgorodsky”
ul. Shchorsa 8, Belgorod 305027, Russia

bBelgorod State National Research University
ul. Pobedy 85, Belgorod 308015, Russia

#E-mail: serg.lukin2010@yandex.ru

Based on the analysis of the results of agroecological monitoring, it was found that in the Central Chernozem
region (CCR) for 2016—2020, compared with 2001—2005, there was a significant increase in the use of min-
eral fertilizers (1.8—7.8 times) and the volume of chemical soil reclamation (2.3—43.9 times). The highest lev-
el of application of mineral fertilizers (156 kg/ha) was achieved in the Kursk region, organic fertilizers (8.83
t/ha) and liming of acidic soils (65.9 thousand hectares per year) — in the Belgorod region. The minimum
level of mineral fertilizers (88.1 kg/ha) and liming (13.0 thousand ha) was registered in Voronezh, and the use
of organic fertilizers (0.24 t/ha) — in the Tambov regions. Over the same years, the yield of grain and legumi-
nous crops increased by 1.51—2.19 times. The maximum yield was achieved in Kursk (4.95 t/ha) and Belgorod
(4.87 t/ha) regions, the minimum — in Tambov (3.67 t/ha) and Voronezh (3.62 t/ha). As of 01.01.2021, the
most significant increase in the provision of soils with organic matter, mobile forms of P,O5 and K,0O, a de-
crease in the proportion of acidic soils was noted in the Belgorod region. In arable soils of the Tambov region
the maximum weighted average content of organic matter (6.5%) was recorded, the minimum (4.7%) was
noted in the Kursk region. The highest content of mobile forms of P,O5 (143 mg/kg) and K,O (169 mg/kg)
was observed in the soils of Belgorod, the lowest (respectively 88 and 106 mg/kg) — in the Tambov re-
gions. The highest proportion of acidic soils (77.9%) was recorded in the soils of arable land in the Li-
petsk region, while in the Belgorod and Voronezh regions it was 31.0%. Arable soils of the region are
mainly characterized by low availability of mobile forms of zinc, copper and cobalt. The highest propor-
tion of soils with low availability of mobile forms of sulfur (95.1%) and manganese (88.3%) was noted in the
Tambov region, the lowest — respectively in the Voronezh (74.7%) and Lipetsk (3.1%) regions.

Key words: agrochemical examination, liming, potassium, soil acidity, trace elements, soil organic matter,
sulfur, phosphorus, fertilizers, yield.
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