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OCOBEHHOCTU UBMEHEHMNWSA BAJIOBOTI'O XUMHNYECKOI'O COCTABA

JECOCTEIIHBIX U CTEITHbIX ITOYB B PE3YJIBTATE
- UX ATPOI'EHHbBIX TPAHC®OPMALIUHA

PoanonoBa M.E.

benzopoo, e-mail: zamuraeva(@bsu.edu.ru

Hccnenosan BaJloBOM XUMHUYCCKHH COCTAB 30HAJIbHBIX M0YB JICCOCTCIN B CTCTIH B PAAAX ArPOTCHHBIX TPAHC-
¢hopMaLUi C UCTIONBL30BAHUCM PCHTIEH-(PJIYOPCCIICHTHOTO MCTOAA C IICIIbIO BBISIBICHHSA 3aKOHOMCPHOCTCH MOBCAC-
HUASL MUKPOJICMCHTOB B BEPXHCM I'yMYCO-aKKyMYJISTHBHOM TOPHM30HTC JJIMTEILHO 00padaTbiBacMbIX nouB. Q0b-
CKTAMM UCCNCIOBAHUSA BLIOPAHBI 30HANILHBIC MTOUYBBI ICCOCTCU U CYXOM cTSMU. KNIOUCBBIC YUACTKY 3aKI1A/ILIBANIHCE
C YYCTOM TIPOCTPAHCTBCHHO-BPEMCHHbIX MOICICH TeppuUTOopmi. /lns aHaiu3a U3MCHCHHI CBOWCTB MOYB B arpo-
XPOHOPAAAX NTPUMCHSINH TCOXUMHUUYCCKUE KOYPPHUIHUCSHTHI: KOYQPULHCHT HTHOBUUPOBAHHS, COOTHOICHUE KPCMHC-
3CMa U MOJYTOPHBIX OKCHUIOB, KO3(PHUHCHT HAKOIMICHMS MUKPOIJIEMCHTOB (MOAU(UIIMPOBAHHBIH KOYDPULINCHT
J.M. lloy). Ilpoananu3npoBaHbl psajbl HAKOIUICHUS DJICMEHTOB B [0YBAX IO OTHOUICHUIO K NOYBOOOPA3YIOLICH
nopoac. Paccuntana xoppciagaunoHHas ¢Ba3b CHUPMCHA B psAaXx HAKOIUJICHHUA 1O 18 Makpo- U MHKPOSICMCHTAaM.
BrisiBicHbl 3aKOHOMEPHOCTH B M3MCHEHHH colcpykanuda ¢ocdopa B paay UCIHHA-3ICKb-TaILUHA. OOHapyXKCcHa
AnpQPCpCcHIMAS Pa3HOBO3PACTHRIX 3aJICKCH 110 HAKOMJCHHIO CBHHIIA W MBIIIBAKA. YCTAHOBJICHO YBCIIMYCHHC
BLIBCTPUBAHUSA OCHOBHBIX KAaTHOHOB C JJMUTCIBHOCTBI) CENBCKOXO3AMCTBCHHOIO HCIMONL30BAHUA. [lonydcHHBIC

pC3YNLTATEl MOTYT HUCTIONbL30BATHCA JJIS VIIPABICHUS DJIEMEHTHLIM COCTOSHUCM B ArpollaHaLIad)Tax JICCOCTCIIHON
M CTCIIHOH 30H.

KioueBbie ¢J10Ba: MOYMBEHHAA N¢OXHMHKA, BAJOBOH XHMHUYECKHH COCTAB, ATPOreHHAN TpaHchopMalng,

ArpOXPOHOJIOTHYECKHE PAAbI

OF THE STEPPE AND FOREST-STEPPE SOILS AS A RESULT OF THEIR
AGROGENIC TRANSFORMATIONS

Rodionova MLE.
Belgorod State National Research University, Belgorod, e-mail: zamuraeva@bsu.edu.ru

Gross chemical composition of soil in the ranks of their agrogenic transformations in the zoncs of forest-steppe
and steppe was studied using x — ray fluorcscent method to detect patterns of behavior of trace clements in the upper
humus-accumulative horizon is long cultivated soils. The objects of study are selected zonal soils forest-steppe and
arid steppe. Key arcas were laid, taking into account spatial and tcmporal patterns of territorics. For the analysis
of changcs of soil propertics in the agrochronological scrics used geochemical factors: factor cluviation, the ratio
of silica and sesquioxides oxide ratio of accumulation of tracc clements (modified cocfficicnt DM Shaw). Scrics
analyzcd the accumulation of elements in sotls in relation to soil-forming rock. Spcarman corre¢lation was calculated
in the ranks of the accumulation of 18 macro and trace clements. The regularities in the change of phosphorus
content in a number of virgin land, fallow-arable land. Differentiation of different ages detected by the accumulation
of deposits of lcad and arsenic. The increase in the weathering of basc cations to the duration of agricultural usec. The
results obtained can be used to control the composition of chemical elements in the agro landscapes of the forcst-

T'OY BITO «benzopoockuii 20cy0apCmaerHbitl HAYUOHWIbHBLU UCCLe008ameNbCKUll yHugepcumemy,

PECULIARITIES OF THE CHANGE IN THE GROSS CHEMICAL COMPOSITION

steppe and steppe zones.

Keywords: soil geochemistry, gross chemical composition, agrogenic transformations, agrochronological series

IIoyBa — ogHA M3 CaMbIX KOHCEPBATUBHBIX
OACHUCTEM OHMOrcOICHO3a, Urparoias oydep-
HYIO pOJIb M ClIy>kamias (GbUIBTPOM, M3MECHSIIO-
IIJUM COCTaB IMPOXOJAIIMX Ye€pe3 HEE MOTOKOB
BEIICCTBA. B pe3ynsrare X034UCTBEHHOM JIc-
STCIHHOCTH YCJIOBEKa IPOMCXOIHUT IMepepac-
Ipe/ICTICHUE 4YacTU D3ASMCHTOB B Ouocdepe.
[eoxumuyeckue u OMOTCOXUMUYECKUE TIPO-
IIECChl 3HAYMMO Pa3JIMYarTCsA B MPUPOIHBIX
M CCIBCKOXO3SMCTBCHHBIX JIaH/ITa(TaX, [I04YBa
BKJIFOYACT 3TH U3MCHCHHS B CBOIO «IIaMSThY.

PazHooOpa3ue reorpapmuccKrUX YyCIOBHH,
IIOYBOOOPA3YIOMUX TIOPOJ, JIMTOJIOTO-MHHE-
pPamoOrHYe€CKOro cocraBa TBepAoH (a3bl MOYB
U IIOpOJT TPEAOHPEACTWIIO HIHPOKOE Baphu-
POBAHHUC 3JICMCHTOB B IMOYBAX Pa3HBIX PErHO-
HOB. [loBeACHIE MUKPO3IEMEHTOB OYACT pas-
JIMYHBIM KaK JJI pa3HbIX 3JIEMEHTOB B MOYBC,

TaK U JJIs1 OOHOI'0 3JIEMEHTA B pa3HbIX [OYBAX.
Ilepexon 3n€MEHTOB M3 IIOYBBI B PACTCHHUSA
OLIPEACIACTCS ITOYBCHHBIMU XapaKTCPUCTUKA-
MH U cucTeEMOM 3emuencnus [2]. O creneHu
epepacupeseieHus 3IE€EMEHTOB pPacTECHUSIMUA
MOXHO CYAUTh MO0 HUX KOIPODHUIHECHTY OHO-
nornuecxkoro nornoineuuns (Kbll), npeacras-
NAIOUEMY COOOM 4acTHOE OT JICICHHUS KOH-
[ICHTPALMH DJIEMEHTA B 30JI€ PACTCHUH K €ro
KOHLICHTpALMK B IIOYBOOOpA3YIOLICH [OpPOIE
|7, 8]. Ha akkymyIs1uio pacCeSHHBIX JIEMEH-
TOB CHAJIbHO BJIUSAKOT KOHKPECTHBIC IPUPOIHBIE
ycioBusi. HEKOTOpbie 3JIEMEHTHI CUJIBHEE I10-
[JIOINAKOTCA PACTUTEILHOCTLIO B OJIHUX JIAH-
madrax, ciadbee — B apyrux. Kpome toro, ajs
pasHbIX 31¢MEHTOB KBII MOXET 3HAaYUTEIBLHO
BapBUPOBATHCA B 3aBUCHUMOCTU OT BPEMECHHU
roza, KoJIM4ecTBa OCAaJKOB, BUaa, (ha3bl BETE-
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TallMU, BO3pacTa pacTCHHUs, CBOMCTB IOYBBI.
YIpaBieHUE COCTOSHUEM MHKPOIIICMEHTOB
B arpojagamaprax TeM OJO(P(QEKTUBHEE, YeM
OoJice MONHBI 3HAHUS O FCOXMMHYECKHUX OCO-
OCHHOCTSX HMX PacOpeaC/iCHUSI M HAKOILICHHUS
B KOHKPCTHBIX  JIAaHAIA(PTHO-IKOJOrUICCKUX
YCJIOBUSAX.

Ileabio Hauiero HccaeaoBaHMA OBLIO
U3YUYCHHE DPA3IUYUM BAJOBOIO XHUMHYECKOTO
COCTaBa B PAJax arpoOre¢HHLIX TPaHC(POpMaALUN
[IOYB JIECOCTEMHOMU M CTEITHOW 30H JJISL BBI-
ABJICHHAA 3aKOHOMEPHOCTEA TCOXUMHYCCKOIO
MOBCACHUS MHUKPOIECMCHTOB B BECPXHEM Ty-
MYCO-aKKyMYJISTUBHOM FOPHU30HTE AIUTEIBHO
obpabarbiBacMBbIX OYB.

OObeKTaMM WCCIICAOBAHUSA BBIOpPaHbLI 30-
HAJIBHBIE TTOYBbI JICCOCTEIH (YEPHO3CMBI OIIO/I-

M AGRICULTURAL SCIENCES H

CTCNX (TEMHO-KAINTAaHOBBIE) B COOTBETCTBHHU
C COBPEMEHHBIM  MOYBCHHO-reOrpa)mueCKum
pationupoBanueM [6] (pucynok). KirodeBbie
YYaCTKH yCTAHABIMBAINA B COOTBETCTBHH C ME-
TOAOM IIOYBEHHBIX arpOXpOHOPAIOB, OCHOBBI-
BAsCh HA aHAJIM3€ HCTOPHU XO3AUCTBECHHOIO OC-
BOCHHUS 3eMellb. /11 3TOro ObLIM pa3padOTaHbI
MPOCTPAHCTBEHHO-BPEMEHHBIC MOJICIIM TEPPH-
Topui [5]. OTO0Op MOYBEHHBIX O0Pa3LOB OCY-
mectBsuin B 2009 u 2010 rogax Ha muiakopax
Y CJIa0OIIOKaThIX CKIIOHAX (He Oorec 3°) ¢ miy-
OuHbI 0-20 cM (PHUKCHPYIOTCSA OCHOBHBIEC U3ME-
HEHUsI MAaXOTHOIO U FyMYyCO-aKKyMYJIATHBHOIO
ropu3oHnTa). JIs JISCOCTEIIHOro NOJNIoHa, TIe
B OOJIBIIICH CTEMEHH UCCIIe0BaIach COBPEMEH-
Hasd MalHg PA3HOMW UIMTCIABHOCTH OCBOCHM,
oTOOP MOYBEHHBIX ODPA3HOB NPOU3BOAMUIIN TAK
K€ B ¢ moanaxoTHoro cios (2040 cm).
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IIouBeHHO-3KOJIOTHYECKHE 30HBI:

Pacnonooicenue 06vexmos uccieoo8anus:
= I — necocmennas 30na, 1l — cesepocmennas 30Ha,
III — cegepocmennas ymepenno 3acyuinusas 30ua, 1V — cyxocmennas 30HaQ;, NOTUSOHBL!
1 — «Xommwrorcckuity, 2 — « Onp8uticKuli »

Ilonuron « XOTMBIRKCKHIN» BIOpaH KaK y4da-
CTOK C HauOOJiblIEH MPOJIOIHKUTEIBHOCTHIO
arpapHOro OCBOCHHSA B JICCOCTCIIHON 30HE HA
3anage LienTpanbHoro YepHozembs. OH pac-
noJjlaraercst B oro-zanaaBoud wactm Cpense-
PYCCKOH BO3BLIIIEHHOCTH HA BBICOKOM MIPABOM
6epery p. Bopckna (jieBelii nputok [lHenpa).
IlpaBbiy OEper BBICOKO IIOJHUMACTCA HaJ I[OH-
MOM PEKHM Y CUJIBHO HU3pE3aH OBPAXHO-0AIOU-
HOH ceThio. [TouBooOpasyroias nopoaa — yer-

BEPTUYHBIC JICCCOBUAHBIE CYITIMHKH, KOTOPBIC
gocTUrarT HauoOojbiiel wmomHocTH (10 M
1 Oosiee) Ha BO3BBIIICHHBIX miaro. [IpeolOna-
JAIOHIUE THIIBI IIOYB — CEPBIC, TEMHO-CEPBIE
U YCPHO3EMbI  OTIOA30JICHHBIC. Tepputopusd
OTHOCHUTCS K IOKHOM YacTH aTJIaHTUKO-KOH-
TUHCHTAJILHON KJIMMaTHUYECKOH OO0IacTH Ha
IPaHUIIC C KOHTHHCHTAJIBbHON. CpEenHssa TeM-
neparypa B utose cocrapisieT +20°C, B sHBa-
pe — 8°C. B llosopcknbe k koHIy VII — Ha-
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yany [X Beka nosBIAIOTCA IOCCICHHUS CIAaBSH
(poMeHCKas KynbTypa), B Hayajie XII Beka Ha
MECTE MOCEKa CCBEPSH M MOTPaHUYHOM Kpe-
noctu llepesaciaBckoro KHsKeCTBa BOSHUKACT
APEBHEPYCCKUN ropoj XoTMmbicib. IIpoBencH-
Has paHEe PEKOHCTPYKIUS JIPEBHETO 3eMIee-
v |S] mo3BonUIa 0OOHAPYXUTE JOCTOBEPHBIC
pas3iauyMd B CBOMCTBAX IMOYB OJHOI0 U3 PEKOH-
CTPYUPYEMBIX YUaCTKOB | 1].

[Tonuron «OneBHUCKHH» pacnojaracrcs
B CYXOCTCITHOM 30HC Ha mpaBoM Ocpery byr-
CKOI'0 JIMMaHa B 5 KM K KOy OT JpEBHEIrpeEYcC-
Ckoro ropojaa-nmonuca OnbBus, y Kpecrosou
Obanxu. Peaped npeacraBiaseT coO0M TLNIOCKYIO
JIECCOBYYO PaBHUHY, paCWICHCHHYIO OBparaMu
1 OankaMu B y3KOH (HE Oosiee 2 KM) MpuOpex-
HOW 30HE. KimMar 3acyluIuBbeId, CpeaqHEr0H0-
Bas Temrieparypa 9,9 °C. 3aecph, Ha TeMHO-Kalll-
TaHOBHEIX COJIOHILIEBATBEIX MOYBaX B COYCTAHUH
C JIYTOBBIMUA COJIOHYAKAMHU U [JIEECOIOAIMHU
MOJOB, B CENBCKOU OKpyre OnbBUHA aHTUYHBIC
3eMJICTIAMINBI  BRIPAIMBAIM, ITO-BUIAHMMOMY,
B OCHOBHOM 3CpHOBBIE KYJIBTYPHI [4]. Y Kpe-
CTOBOHM OaJKM HAXOIWIUCHh JBa IIOCEICHUS
apxanueckoro BpemcHu (VI-III BB. A0 H.3.),
M MHOTOCJIIOHMHOE MMOCECIIEHNE JUTHHUCTUYECKO-
ro ¥ pUMCKOro BpeMcHU (koHLa I B. 10 H.O. —
cepeaunbl Il B. H.3.) c KepaMUYEeCKUM Ma-
tepuanioMm XII-XIII Be. [4]. Takum 00pazom,
NPOAODKUTENBHOCTh  CEIBCKOXO3AUCTBEHHOU
NESTEILHOCTU aHTHYHOTO BPEMEHH Ha 3TOM
[OJIUTOHE MOXHO OIIeHUTh B 600 JIeT 110 aaTH-
pPOBKaM OOHAPYKCHHBIX 37€Ch MOCCICHUIM.

OO01iee comep)kaHrAE SIIEMEHTOB B MOYBE
ONpeACICHO II0 METOAMKE H3MEPCHUM Mac-
COBOM [OJIM METAJUIOB W UX OKCHIOB B IIO-
POIIKOBBIX 00pa3nax I1I0YB METOAOM PEHT-
reH-(IyOpEeCLUCHTHOIO aHajln3a Ha [pudope
«CITEKTPOCKAH-MAKC-GV». Ycranosie-
HBEI MAaCCOBBIE 10U |8 Makpo- 1 MUKPOIIICMECH-
TOB JJIS1 [IOYB JICCOCTEITHOTO U CTCIHOTO Y4acT-
KoB. Kos(pGUITMEHT akKyMyISLIHH OnpeacsuI
KaK OTHOUICHHE COACPKAHUS KAXI0IO 3JIEMEH-
Ta B IIOYBE M O4YBOOOpasyromen mnopoae. Ilo
MOJYYCHHBIM 3HAYEHUAM 3TOro Kodg@uimenra
OBLIH ITOCTPOCHBI PSALI HAKOTUICHHUS JICMEHTOB
M PACCUHUTAHBI PAHTOBBIC KOppeisuun CriupmMme-
Ha B mporpammMme Statistica 6.0.

Pa3nuunble TeOXUMUYECKHE KOIDPUIIH-
€HTBHI — OTHOUICHUS MAKPO- U MUKPO3IJIEMEH-
TOB — IIO3BOJIAOT OOHAPYXUBATh H3MCHEHUS
B CBOMCTBaX pa3auyHbIX 1mous [10]. Koaddn-
[[UCHT HAaKOIUICHUs MUKpPol3ineMeHTOB llloy
(TPaIMIIHOHHO ONpPECIsICTCA KaK CpeaHEa-
PU(DMETHYCCKOE) ObLII MOJU(PHUIIUPOBAH U PAC-
CUMTBLIBAICH KaK CpPCAHEE TEOMETPHUUCCKOE
3HAUCHHE OTHOLICHUM COACPKAHUS KaKOOro
mukposnemenTa (Mn, Zn, Cu, Ti, Ni, Cr, V)
B IOYBE U no4yBooOpasyromierd nopoac (R).
Paccuntan MOAM(MHUIHUPOBAHHBIN ITOKA3ATEIb
COOTHOIIIEHUS KPEMHE3EMA U MOJIYyTOPHBIX OK-
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cunos (510,:(10-R,0,)) u koodppuumenT mo-
sunpoBanus (K») (6e3 ydeTa HaTpus) B IIO-
YBaX ¥ MOYBOOOPA3YIOIIMX MOPOAAX, KOTOPLIA
npeanoxkeHo [9] ompeaenarte no dopmyne:
Ks = 810,:(RO + R O).

Psbpl HAaKOIUICHHS Ha J€COCTENHOM MHOIH-
rOHE UMCIOT CJICAYIOLIME Pa3jIndus B 3aBUCH-
MOCTH OT YTOAMH U JIIUTEJIBHOCTH arporeHe3a.
Haropnasa nyOpasa: Cu>Co>MnO > As>
>Sr>TiO,>V>Pb>K O>510,>Cr>1>
> AlLO, >%n>Fe0 >P.0,> CaO > Nj >
> MgO OFOpOIIHaH MouBa:

a) 6-tu netr o0paborkm — MnO > Cu >

P.O.>Co>CaO > Sr>As>Pb>7Zn>
>Mg€)>N1>T10 >V >Fe,0,>K,0 >
>Cr>Si0,>1>A10;;

0) OKyanypeHHaﬂ B TX=XII BCKC, aKTUBHO
UCTIONIB3yeMas ¢ cepenunnl X VII Beka, 1moOk1-
BaBmaa B 3ajicxku 30 JeT M BO30OHOBICHHAA
g mer Hazan — Cu>MnO>P.O_>CaO>
>Sr>Zn>C0>Pb>As>l\/igO>N1>
>K,0>Fe O,>Ti0O,>V>12>810, >
> Cr> AlLO;;

B) OKyﬂbTypeHHaﬂ B IX—XII BB., aKkTus-
HO HCHOJIB3yeMasd C CEPETAHEI XVII B. —
Cu > MnO > Co >>Pb > As > Sr> P,O, >
> Zn > CaO > V > Ni > TiO, > Fe O’
>K,0>Cr>ALO, > 1> Si0, > MgO. Tidu.
H$ {B CpCIOHEM): *MnoO > Cu>Co > As > Pb >
>3r>Ni1 =2 ThO, 2 V>Fe O,>2Zn> CaO >
>K,0>ALO0, >P,0,>Cr>Si0,> 1 > MgO.

C pocTom nepnona OCBOEHMS OTMEUaeTCs
YMEHBIICHHUE coaepxxauus docdopa U yBeIHu-
YCHUE COJACPKaHUS MEIH, CBHHIIA, MBIIIbAKA,
nuHKa. HakomiaeHue 3TUX 3IE€MEHTOB Xapak-
TCPHO AJA YCPHO3EMOB M JICCHBIX MOYB IO
CPABHCHHIO C APYTMMH THIOAMH NOYB [3], 1o-
BUAMMOMY, arporeHHas o0paboTKa yCHUIHUBaeT
5TOT A(pPexT. Ha mamnHe nuHK HaKaruIHBacTCs
MEHEE aKTUBHO, YEM B OTOPOJHOU TOYBE.

[louBbl OaBBHMCKOTO MOJUIOHA  Tak
)K€ PpazIddJaroTcad MO pacipelciCHUI0 Ma-
KpO- U MHKPO3JEMCHTOB B PSAY arpOreHHLIX
Tpanchopmanuii. HakomneHue 3MeMEHTOB 10
OTHOLICHHIO K IIOYBOOOPA3yHONICH Hopoz[e Ha
[IEeJTUHE:; As >> MnO > K O>FeO.>7Zn>
> Si0,> Rb > Cr > TiO, > ALLO,> Pb > V >
>P 0,>1>Ni>Na0>Cu>Sr>Co >
> gd > (Ga0. Pagwl HAKOTUTCHHS ICMEHTOR
3ATICIKU:

a) MOCTaHTHYHON — As >> MnO > Fe O, >
> S10, > Zn > K,0 > Rb > TiO, > Cr >
>Pb>V>A10 > >Ni1> P 0O, >Na0>
>Cu> Sr>MgO>C0>GaO

0) NATWJIETHEH 3allckKU ¢ NPEAUICCTBY-
oM niepuojom 00pabotku B 35-45 ner —
As >>MnO > K O >Zn>S10,> Fe,0,> Rb >
>ALO,>Ti0,> Cr> 1>V >P,0,>Na,0 >
>Ni>Pb > Ci> Sr>MgO > Co > GaO;’

B) DATWJICTHCH 3aJI€3KH, BXOJUBUICH B 30HY
aHTUYHOIO0 ME)K€BaHUs, IMMOBTOPHO paclaxaH-
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HOM B 50—60-e rT. XIX Beka, IBa JeCATHICTHAA
KCIUTyaTUpyeMasi IoJ BHHOTPAJHUKAMH —
As >> MnO > Fe O, > Zn > 810, > K O >
>Rb>ALO, >Pb>TiO, > Cr >V > Ni >
>1>Na(3>PO >Cu>Sr>MgO>C0
> GaO0.

P HakOIUICHUS 3JIEMEHTOB IIAllIHU, BXO-
JTUBIICH B 30HY AHTHYHOIO 3CMIICOCIIHS:
As >> MnO > Fe,0, > Zn > K,0 > 810, >
>Rb>AlO, >V >TiO, > Cr > Pb > Ni >
> ] >Nad>PO >Cu>Sr>MgO>C0>
> Ga0.

Takum oOpasom, ¢ocdop HakamIuBaeTCH
TOJILKO Ha LEIHUHE, YKE B MOCTAHTUYHOU 3a-
JICKHU €ro COAECPXKAHUE HUXKE, YEM B ITOUBO-
oOpasyrome nopoac Ha 15-23%. Ceunen
)K€ HAYMHAET HAKAIIMBaThCs 00JIEC AKTUBHO
B 0OpabareiBacMbIX Io4Bax. C yBEIUYCHHEM
IEPHUOa arporeHes3a dTOT TPEH COXPAHACTCS:
Ha MOJIOJAOM 3aJICXKU U IIaulHe, HaXOOIIIHNX-
CA B apealic aHTUYHOTO MEXKECBAHUS, MO3HUIIUA
docdopa B psA1y HAKOTIIICHUS UIET 3a HATPHEM.
Mononas 3ajieKb, BXOJUBILAA B 30HY AHTHY-
HOTO MEXCBAHMS, OTIMYACTCSH HAKOIUICHHEM
CBMHIIA U HUKECJIS. DTO XK€ XapakTEPHO U OJIs
COBPEMEHHOM INaliHi. Kpome TOro, B marHe
M MOJIOJION 3aJI€KU KOHLICHTPALUA MBIIbAKA
Ha 30—-60 % BBIIIE 110 CPABHEHUIO C LICIIMHOM.,

IlonydeHHbIE pe3yapTarbl JalOT OCHO-
BAHUE TIPECANOJOKUTL AHTPOIOICHHBIN Xa-
PaKTEP BKJIAJa B AKKYMYJILHIO M paCCEsHUE
[ICPEYUCIICHHBIX 3IEMEHTOB. (yIIECTBYIOIUE
[PEACTABIICHUS O MMOCTYIUICHUH XUMUYECKHUX
3JICMCHTOB B IIOYBY M3 CPEJICTB XUMH3AIUH
CCIBCKOTO XO3fMCTBA MOATBEPKIAIOT 9TO
[IpPEaIOJI0KCHUE: B HABO3€ U POCHOPHBIX yaO-
OpeHHsx HanboJIee CYIIECTBEHHOEC 10 HA0OPyY
M KOHLICHTPaALUH COAECPKAaHUE IPUMECEH. XU-

MUYECKHE CPEACTBA 3alllUThl MHUHEPAJIBHOTO
M OPraHOMUHECPAJIBHOTO COCTaBa COAEpkKar
BEICOKOTOKCHUYHBIE METAJUILI: PTYyTh, CBHUHEII,
MBIIIBSAK, MEIb U BUCMYVT, a TAKXKe (QTop, bop,
0JIOBO W IIUHK. B cpeacTBax 3ailinThl pACTCHUHA
B 3aBUCMMOCTH OT HAaMMCHOBAaHHA IIpernapara
MoxeT coaepxkarbca 2060 % Mblmbsaka (1a-
PIDKCKas 3€JICHL, MPOTApPC, apCCHUTHI HATPHS
Y KaJablUsA, apCCHAT KaJIbLUs, MBIIIbAKOBBIN
aHruapua), 1o 60 % ceuaua [3].

AHaIn3 paHTOBBIX KOPPENSIUN I CTEIl-
HOT'O TIOJIUTOHA BHISABIISIET 00JIEC TECHYIO CBA3b
MCXKIY OOBEKTaMH XPOHOPAAA M MCHBIIYIO
o PepeHIMALMI0 TI0 COACPKAHHIO  JJIC-
MEHTOB, 4Y€M B JI€COCTCIIHOM 30He. [lna ne-
COCTCIIHOTO IIOJMIOHA OTMEYaeTCcsa OosblIce
HAKOILICHHUE 3JICMCHTOB (110 OTHOIIICHUIO K Ma-
TCPHUHCKOHU IIOPOAEL), YEM Ha CTEITHOM yUaCTKE.
OT0 OOBACHACTCA AKTHBHBIM HaKOILICHHUEM
3JICMEHTOB B I'yMYyCO-aKKyYMYJISITHBHOM TOpH-
30HTE JICCOCTEIHBIX MOYB (OHOr€OXUMHYCCKUH
Oapecp) M cinaboi narepanbHON JAUBHEpEH-
nUanver copOUpPOBAHHBIX U BAIOBBIX (GOpM
MHUKPODRJICMEHTOB, 32 UCKJIHOYCHHUEM YYacTBY-
FOIUX B OMOTC¢HHOM M THAPOTCHHOM aKKyMy-
nanun. o H.C. KacumMoBy, B CyXOCTEMHBIX
NOYBaX HPOHCXOAUT BBIBETPHUBAHHC CHIIHMKAT-
HBEIX IOPOA, a 3a CYET CTCIHOI0 MOYBOOOpa-
30BaHHUA U CCICKTUBHOIO OMOTCHHOIO IOTJIO-
[CHUS TPOUCXOAUT MOOHIIM3ALMs 3JIEMCHTOB
1 KOMILI€KCooOpazoBareien. lllenounas cpena
(pH = 7,57) noBbplIaeT JOCTYIIHOCTh X BBIHOC
9TUX, B LICJIOM €J1a00 ITOABHUKHBIX JICMCHTOB.

[eoxumudeckue Ko3(OPUIUCHTHI, UILIIO-
CTPHPYIOLIKE MOPOLECChl IOYBOOOPA30BAHUA
BEPXHUX TOPH3OHTOB HCCJACAYEMBIX [MOJIUIO-
HOB Ha MUKPORJIEMCHTHOM YPOBHE, MPEJICTaB-
jeHBI B Ta0I. 1 1 2.

| | | Taoauna 1
Bas1oBOif XMMHYCCKHMI{ COCTAB MOYBEHHBIX 06pa3u03 necocTennoro noiurona(0—20/20—-40 cm)
Feoxummccxkne | 110980 | Jlec OropomnHas no4sa [lanrss y lantis

Ko>(HULHCHTS o6pazy- (4CPHO3EM OTIOA30ICHHBIN ) (TEeMHO-Cccpas JIcCHas )

IOMOHTOR foLI1as ) 6 | 1100-| 1000-80 | 100- | 100~ | 200— | 1100—| 100- | 200— | 300- | 300-

1opozaa 800 | (zanckp)-8| 70 70 150 800 70 150 | 250 | 250

K5 2352 | 31,12 ] 10,77 | 16,71 7,22 20,25 | 18,35 | 20,23 | 19,15 | 19,48 | 22,97 | 21,02 | 17,55

32,14 | 10,69 | 18,52 7,46 19,72 | 18,03 | 19,29 | 20,00 | 18,93 20,15 19,02 | 15,41

Si0,/(10R.0,) 0,71 | 0,96 | 0,69 | 0,57 0,71 0,62 | 0,56 | 0,51 | 0,55 | 0,53 [ 0,73 | 0,64 { 0,50

0,96 | 0,70 | 0,63 0,77 0,60 | 0,48 | 0,55 | 0,57 | 0,52 | 0,61 | 0,53 | 0,44

(Fc,0 +MnOYALO,| 0,33 | 0,24 | 0,43 | 0,48 0,41 043 | 0,46 | 0,39 | 0,39 | 0,41 | 0,43 | 0,41 | 0,43

0,25 | 0,42 | 0,42 0,47 042 | 0,37 | 045 | 0,42 | 0,43 | 0,37 | 0,37 | 041

Si0,/Fe,0 2842 149,46 [23,59117,95] 2499 |21,04]18,13]18,62|19,79 | 18,49 |24,67|22,43 | 16,87

4893 (24,11 | 21,51 | 24,77 |20,73 { 18,05 | 18,09 | 19,49 | 17,55 | 23,06 | 19,58 | 15,56

Si0,/ALO, 950 | 1192983843 [ 999 | 8698021705/ 760 739[1038] 899 | 7,15

11,93 | 9,82 | 891 (1,25 8,48 | 6,62 [ 7,88 | 8,03 | 7.43 | 8,26 | 7,18 | 6,22

G 24,70 | 28,38 [28.89 (26,09 | 29,16 |27,29 | 26,38 | 26,60 | 26,85 | 26,46 | 26,93 | 26,24 | 25,80

27,69 |28,2726,55| 30,19 |26,78 | 26,80 | 25,54 | 26,28 | 26,04 | 27,86 | 26,08 | 25,13

S 56,54 | 64,81 | 63,89 59,23 63,85 62,49 | 60,451 61,19 { 61,60 | 60,72 [ 61,59 ] 60,05 | 59,22

63,21 [62,47160,39| 64,80 |61,38|61,67]58,63 60,29 [59,79163,921{59,93 [ 57,93

R - 1,60 | 2,89 | 3.85 2,88 3,02 | 3,24 | 3,73 | 3,06 | 327 | 2,59 | 2,63 | 3,59

1,38 | 2,81 | 3,12 3,17 285 | 3,33 | 3,19 | 2,99 | 3,48 | 2,59 | 3,14 | 3.47
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B srecocTrenHoM 30He mousa ¢ HaHOOIIbIIEH
IPOAODKUTENBHOCTEIO 00PAa0OTKH B BEPXHEM
rOpU30oHTE 00€AHEHA OKCHAAMHK MarHus, mMap-
ra’ua, Kajabluus, Kajiaus. IIpu >ToM 3alIeXXKHBIN
pexuM B TeycHue 80 JIET He BOCCTAHABIIUBACT
OanaHc mOJHOCTBIO. B menom, kod>buimeHT
3MIOBAMPOBAHUS HA MAIHE A0 2 pa3 IPEBEHI-
[maeT MoKAa3areb B OTOPOIHOH OYBE, IPUUEM

B CEJILCKOXO3IUCTBEHHLIE HAVKU N
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JUINTENIbHO OOpaldarwhiBaeMasi OropojHas Mo-
4Ba 10 COOTHOUICHHUIO COACPKAHHMS OKCHIOB
K KpEMHE3¢My OJIMKC K MIAIlHE, YTO yKa3bIBa-
eT Ha 0OoJiee MHTCHCHUBHBIH BBIHOC OCHOBHBIX
MMOUBEHHBIX KaTHOHOB. B crenHo# 30He K> Ha
LICJIMHE HUXKE, U€M Ha [MoYBax, B TOM WJIH HHOH
CTEICHHU IOABEPIIIUXCS CEIIbCKOXO3AMCTBECH-
HOU HAT'PY3KE.

S Tadauna 2
BanoBoy XMMHYECKHM COCTaB CyXOCTeMHOro noauroHa (0—20 cm)
opaete oo | o | Toctumman | Juiew, | T siosn
¥ MUKPODJIIEMEHTORB nopoaa HOTO 3eMJIEHENUS

K5 2,31 16,65 |19,621 20,36 |18,64|17,89119,72 19,46
510,/ (10R,0,) 0,54 0,62 | 0,65 | 0,60 | 0,62 | 0,63 | 0,58 0,57
(Fe,0,+MnO)/AL 0, 0,26 0,34 |0,351] 0,32 | 0,35 0,31 | 0,33 0,31
510,/Fe,0, 26,56 24,80 |25,4724,89124,05]26,86 (23,71 24.48
510,/AL0, 6,82 8,32 | 872 | 7,86 | 832 | 823 | 7,62 7,40
G 24,33 27,00 [26,1127,29(26,65|27,53 26,89 27,34
S 55,09 60,44 |[58,89|61,55(59,71 61,52 60,37 61,57
R 1,00 1,19 | 1,15 1,32 | 1,18 | 1,04 | 1,19 1,23

IIlpuMevanusa: Ko — xoapduunent smosuuposanus; Si0,: (10R,0,) — cooTnOmEHNE KPEMHE-
3eMa U IIOJIYTOPHBIX OKCHIOB, XapaKTepH3yloillee BHYTPUIIOUBEHHOE BhIBETpHBaHUe; G — CBOOOAHAS DHEP-
rusa ['ubo6ca, [x/r-K; S — surponus, Jx/r-K.; R — koa(p(puUHEHT HAKOIIICHUS] MUKPOIJIEMEHTOB.

HakorieHue IOIyTOPHBIX OKCHUIOB IIO
cnossMm 0—20 u 2040 cM BapeHpyeTCS HE3HA-
YUTEJIFHO KaK 110 TOPU30HTaM, TaK M IO arpo-
reHHbIM paHram. Ha cTernHoMm moauroHe coaep-
YKAHUC MOTYTOPHBIX OKCHJIOB 110 COOTHOLLIEHUIO
K KpeMHE3EMYy YOBIBACT B Psily TOYBOOOPA3yIO-
[as mopoaa -~ nalrHsg ~ MoJioaast 3aJICXKb ~ I0-
CTAaHTUYHAsA 3aJIEXKb > [eIMHA. C yBEIIMYEHUEM
CENBCKOXO03UCTBCHHOM 00padoTku S10,/ALO,
yOBIBAaET B Py LECIIMHA > NMOCTAHTUYHASA 3a-
JICKD -~ MOJIOAAs 3aJICKb -~ TTAlIHS.

OHepreTudeckre kodpduimeursl (I mb6¢ca
¥ DHTPOIIHMH) HE MNPOABWIM HHIHKAUOHHBIX
pa3jInyYuy B arpOr€HHOM Psay.

Ko>(p(puumeHT OKHCICHHSI [TOYBEHHOIO
matepuana ((Fe,O,+MnO)/AlL O,) B necocre-
14 BhIIIE, Y€M B cTeIH Ha 27 Y. hpﬂ OTOM Ha
JECOCTEMHOM [OJUIOHE B I'YMYCO-aKKyMY-
JIATUBHOM CJIO€ IPOCIICKHBACTCS TEH/ICHIIHUS
CHIDKCHHS KO3(PODUIMEHTA C YBEIIMYCHUEM
JIUTSIIFHOCTH M MHTCHCUBHOCTH (OrOpOJHas
MOYBa M NAIHA) WCHOJB30BAaHUS, KOTOpas
TpeOyeT JAJBHCHUILCIO HM3y4YcHUs. TakK Ha Jie-
COCTCIIHOM YYaCTKE KOAPPUIUCHT OKUCJICHUA
[IOYBCHHOI0 Marepuana JIi OrOpOJHOU TI0-
yBbI Ha 2545 % BHIIIE, YEM B HOYBOOOpa3ylo-
mier nopoxae; Ha 70-100-1¢THEH namHE — Ha
24-39%, 150-300-netueti namne — Ha 18—-30%,
Ha HauOoJIe€ APEBHEH NALIHE Pa3HHUIIA C ITOYBOO-
Opasytolriel nopoaoi gocturaet 18 %.

B pesynaerare INpOBEACHHOIO UCCIIEN0Ba-
HAST OOHApy»XCHO HECKOJBKO 3aKOHOMEPHO-
CTCH B U3MCHCHHUM BaJIOBOI0 XHUMHYCCKOIO
COCTaBa JECOCTEIHBIX M CTENHBIX MOYB, I10]-
BEPTIINXCA JIUTEIIEHOMY CEIbCKOXO3ANCTBCH-
HOMY OCBOEHHUIO.

1. Jluig mO4YB JIECOCTEIIM U CTEMHU XapaKTEP-
HO CHIDKCHME coaep:kaHusa docdopa B psaay
[ICJIMHA > 3aJICKb > MNalllHgd, YTO OOBACHACTCS
BBICOKMM  KO(PPUIMCHTOM OHOTOTHYECKO-
ro MNOIJIONIEHMS, COCTAaBIIOIINM 88 MO OT-
HOIIICHUIO K ITOYBE [3] M BHIHOCOM JJICMCHTA
13 arposiagamadTra BMECTE C CEIIbCKOXO3SIM-
CTBCHHOM Npoaykiueu. llepepacnpencincHue
docchopa u OONBIIMHCTBA MHKPOIIEMCHTOB
B JICCOCTCITM HA MAIIHE, B BEPXHEM T'OPHU30H-
T¢ HC OOHAPYXKMBACT YECTKOH 3aBUCHMOCTH OT
IJIUTCILHOCTH PacIallKH,

2. B cyxocrenHod 3oHe auddepeHUManms
Pa3HOBO3PACTHBIX 3AJICKEH, TAIIHA U LCITUHbI
BEIpAKCHA Yepe3 00JIce MHTCHCUBHOE HAKOILIC-
HUE CBHUHIIA U MbIIIbAKA. [10 HalieMy MHEHUIO,
HAKOILICHHE ATHX 3JICMCHTOB B arpojiaHaiadre
CBA3aHO C HUCIOJIb30BAHUEM CPECIACTB XUMH3ALIMHU
[IPH CENbCKOXO03AUCTBCHHON 00pabOTKE KYJIBTYP.

3. BeiBeTpHBaHHE OCHOBHBIX KaTUOHOB, BbI-
HOCHMBIX B ITOUBEHHBIH PACTBOP, YBCIHMYHUBACTCS
MO MEPE YBEIUUCHUSA JJTUTEIBHOCTH 3¢MJICTIONb-
30BaHMA. Tak, KOX(PUIIUCHT >3IIOBHHPOBAHUS
B CTCITHOM 30HE AJIA LICITHMHBI HIDKC, YEM Y TI0YB,
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[IOJIBEPTIIIUXCSI  aHTPOIIOTEHHOMY  TTpeoOpa3o-
BaHHI0. B JI€COCTENHON 30HE OropoaHas IO4Ba
HauOoJIce IIUTEILHOIO OCBOCHUS MO COACPIKa-
HHUIO OKCHAOB MPUOJIMKACTCS K 3HAYCHUSAM Ha
NalIHE, YTO YKa3LBAcT HA OONCe MHTCHCUBHBIN
BCJICACTBHE OONBIIEH NPOACDKUTEILHOCTH OC-
BOCHHS BLIHOC OCHOBHBIX ITOYBCHHBIX KATHOHOB.
DIIIOBUUPOBAHUC B ITAXOTHOM IOPHU30HTE IMPOTE-
KaeT aKTUBHEE, YEM B HOATIAXOTHOM.
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