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PaccmatpuBaercs mpoOiema MPOUCXOXKIEHHUS MOYB CO BTOPBIM Tr'ymMycoBbiM ropuzontoMm (BIT) — naumbonee
SAPKUM PEITUKTOBBIM NPU3HAKOM B Mpoduie JIepHOBO-NOA30IUCTBIX M cepbix mouB (Retisols, Luvisols).
CpenHerononeHoBbld  paguoyriaepoansiii Bo3pact BI'T, ero TeMHBIH LBET M HECOOTBETCTBHE CBOMCTB
COBPEMEHHBIM T'yMYCOBBIM F'OPU30HTAaM II0YB JIECHOTO F'€HE3HUCAa ONPEAEIHIN OCHOBHBIE BOIIPOCHI B U3YYEHHUH
3TOro (peHoMeHa — XapakTep M3MEHEHUU KJIMMaTa M CMEILIEHUI TpaHuI] MPUPOJHBIX 30H B TOJOLEHE, a TaKXkKe
OTpaXCHHUE JTUX W3MEHEHUH B 3BOJIONUHU TMOYBeHHOTO mpodmis. Llenb paboThl — paccMOTPEeTh HCTOPHIO
W3YYeHHs], CHCTeMaTH3allii0, PaclpoCTpaHEHUEe, THIOTe3bl 00pa3oBaHUs, coBpeMeHHble cBoiicTBa BIT; Ha
OCHOBE aHaju3a IMaJeOINOYB TOJOLEHA BBIICHUTH IMPOTOTHI JAHHOTO TOPH30HTA, €ro BO3pPacCT W CTaJAUHU
3BOJIIOLIMU B TOJIOLIEHE; BBISIBUTH aHanoru nous co BI'T 3a npenenamu Poccuu. CornacHo npuHSATON rumnorese,
BIT saBnsroTCS OCTAaTOYHBIMHU, MAJCOKIMMATOTCHHBIMU OOpa30BaHMSIMHU. TakKe MMEIOTCS THIIOTE3bI
norpebeHHoro, najneoruaporennoro npoucxoxaenus BI'T u np. OcuoBy BI'T coctaBnsitoT chopmupoBaBimecs
Ha TEMHOIIBETHOH CTaJWM TMEJOreHe3a B IIEPBOM TIOJOBHHE TOJIONICHA (OPMBI TyMYCOBBIX BEIIECTB,
BBIJICJSIFOIIMECS  YPE3BBIYANHO  BBICOKOM  yCTOMYMBOCTBIO, 4YTO IIO3BOJSIET UM  COXpaHATbCS B
JIEPHOBO-TIOA30JIUCTHIX U cepbIx TouBax. 1o neiicTBueM OMOXMMUYECKUX U MEXaHUYECKUX (BBIBAJIBI ICPEBHEB)
daktopoB BIT cuibHO TpaHchopMupoBaHBl U TMOXTOMY CIOXKHBI Ui HcciefoBanus. B apeane BIT
BCTPEYAIOTCSA XOPOLIO COXPAaHMBILKECS YEPHO3EMbI M TeMHOIBETHbIE MOYBbl (Phacozems), nmorpedeHHbIe 110A
KypraHamMd M JAPYT'MMH HachlISIMU M OTJIOXEHHUSIMHU, KOTOpPbIE MO3BOJAIOT yCTaHOBUTH mpototun BIT u
MPOCHEANTH €0 JErpaJalvio B MO3AHEM royoueHe. B npenenax Boctouno-EBponelckoil paBHUHBI MOIIIHOCTh U
Bo3pacT BI'T MeHSIOTCS B COOTBETCTBUM C TMIIOTE30M OCTATOYHOIO IMAJIEOKIMMATOIEHHOIO I'€HE3UCa JTAHHOTO
ropu3oHTta. PaccmaTprBaercs 000CHOBAHHOCTh THUIIOTE3 MOrPeOEHHOr0 U TMIPOreHHOro npoucxoxaeHus BIT.
B Hacrosmiee Bpems uHTEpec K H3ydyeHUro nouB co BIT B Hamiel cTpaHe HECKOJNBKO coOkparwics. B
Hentpansuoit EBponie u CeBepnoit Amepuke mouBsl co BIT He u3ydaroTcsi, HO HCCIEIOBaHHE MPOOIEMBI
PENUKTOBBIX YEpHO3EMOB BeneTcsl akTuBHO. OOBEIMHEHHE JTUX JBYX THUIIOB OOBEKTOB M, COOTBETCTBEHHO,
HaIpaBJICHUN HCCIIEIOBAaHUSI MOXKET MPUBECTU K OoJiee onpeaeseHHOMY PEIIeHHI0 MpobieMbl (OPpMUPOBAHUS
noys co BIT.

KitoueBple ciioBa: 3BOJIIOIMSL  TOYB, TOJIOLEH, KypraHbl, pPEJIUKTOBBIE TOPU30HTHI, MAJIEONOYBBHI,
pPaguoyTJIEpOAHBIN BO3PACT MTOYB
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brnaronapst omy0GirKoBaHHBIM B TIOCTEHEE BpeMsl paboTaM MO KiacCHUKAIMU W TUAarHOCTUKE 1mo4yB Poccun
C/IENIaHO CYIIECTBEHHOE IPOABM)KEHHME BIIEPE] B TEOPETHUYECKOM U INPAKTUYECKOM IOYBOBeIeHUU. B crarbe
U3JI0’KEHBI MpeACTaBIeHUs MO Kiaccu(pukauud TOP(GAHBIX MOYB, KOTOPHIE 3aHMMAIOT OKOJIO 9% 3eMeabHOro
(doHIa cTpaHbl, U UX IUIOMIAN YBEIUYUBAIOTCA ¢ KaXIbIM rojjoM. [loka3aHo, yTo opranndeckas 1 MUHEpaibHas
4acTH TOPQSHBIX TOYB — CYOCTAaHTHBHO-(YHKIIMOHAJIbHAS CHCTEMa, MPEACTABISIONIAs COOOW TeHETHYECKH
€MHBIA MOYBEHHBIH MpOoQMIb ¢ (UKCUPOBAHHOM B HeM HcTopueil pa3Butui. llpeanoxkeHo Bech TopgsHON
npoduie A0 MOACTUIAIOIINX MUHEpPaIbHBIX MOPOJ MPUHATH 3a TOp(sSHbIE MMOYBBI. BhICKa3aHO MHEHHE, YTO 3a
OCHOBY KJIacCH()MKAUU TOPPSHBIX ITOYB CTOUT UCIOIB30BATH MOIXO0/I, U3JI0KEHHBIN B KiIaccupukanuu Tophon
n TOpQsHBIX 3ajexeit, pa3paboTaHHON MOCKOBCKMM TOP(SHBIM HWHCTUTYTOM Tion pykoBoactBom C.H.
TropemHoBa. BrIciieli TaKCOHOMHYECKOW €IMHUIEH B ATOW KiIacCU(DUKAIMK SIBISICTCS THUI, BBIIEICHHBIN IO
yCIIOBUSIM 00pa3oBaHus TOpQsSHOro mpoduis, HU3IEH eAUHHIIEH — BHA, B OCHOBY BBIACIEHHUS KOTOPOTO
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MOJIOXKEH reoboTaHmveckuil coctaB TopdoB. Ha mpumepax paccMOTpeHO, YTO, BBIJIEICHHE TaKCOHOMUYECKUX
€IMHUIl, OCHOBAaHHOEC Ha BHJOBOM cocTaBe TophoB, Oymer Oosiee OOBEKTUBHO OIICHHBATH KaXKIBIN
cTparurpaduuecKuii ol TOp(HSHON MOYBHI.

KiroueBsle croBa: kinaccudukanus nmouB Poccun, TopdsiHOM npoduiab, THarHOCTHYECKUE KPUTEPHUU JICIICHUS
TOP(SAHBIX TTOYB

C. B. Jloiiko, [. M. Ky3smuna, A. A. [lyako, A. O. Koncrantunos, 0. A. BacunwseBa, A. O. Kypacosa, A. I'.
Jlum, C. II. Kymmwkckuii JlpeBecHbIe yriau B MOA30JIaX CpenHed Tairu 3amamHoit CHOMpH Kak WHIMKATOP
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[TpoBeneHbI MCCIIEIOBAHUS CPEAHETACKHOTO MO/130J1a WILTIOBHAIbHO-kee3uctoro (Albic Podzol) na npeheit
ntone B OacceiiHe p. bonbmoit FOran (mputok OOu, Cypryrckoe Ilpuobne), BOMM3HM ydacTka MPOBEACHUS
MacmTaOHBIX apxeonornyeckux pabot. OmpeneneH paauoyriepoaHbiii Bozpact 31 MophoHa ¢ ApEeBECHBIMH
YIJISIMU Y BBIJICJICHO § BAPUAHTOB PACIOJIOKCHHS YTIUCTHIX MOPPOHOB OTHOCHTEIHHO MO3aUK HHBIX MOP(OHOB.
[TokazaHo, 4TO ¢ MOMOIIBIO YIJIEH MOXHO JTaTUPOBATh BpeMs (OPMUPOBAHUS MOP(POHHBIX MO3aHK, a IMPOIIECCHI
(bOopMHUPOBaHHUS MOI30JIUCTOTO TOPH3OHTA COBIAIM C aKTUBU3AIMCH MM0OXKapOB BO BTOPOW IMOJIOBHHE I'OJIOIECHA.
Y CTaHOBIIEHO, YTO B HAYAJIE MSATOTO THICSYCIICTHS B TIOYBE CTAJIH MOSBIISATHCS MOPQPOHBI C TPEBECHBIMU YTIISIMHU.
Yrnu Bo3pacTom Oosee 5 ThIC. Kall. J. H. HE BCTPEYEHbl. B Hauane TPeThero ThICSUENIETUS MPOU3OILIO
JIBYKPATHOE yBEIIMYCHUE YACTOTHI MUPOTEHHBIX COOBITUH ¢ MAKCHMYMOM B CEpEIMHE TPEThEro ThIcsYeneTHs. B
CaMOM KOHIIC BTOPOTO THICSYEJICTUS YacTOTA IMHUPOTCHHBIX COOBITUH 3aMETHO YMEHbBIIWIACh. MHOTHE IMUKU
MMUPOTCHHBIX COOBITUH TOCIEIHHUX TATH THICSYSICTUN COBNAIAIOT C IMEPUOJIAMU OBITOBAHUS apXEOJIOTHUECKUX
KyJbTyp. YaCTUYHO MOATBEPXKICHO MPEIIOI0KEHUE O TOM, YTO HENPEPhIBHOE CYIIIECTBOBAHHE JICCHOM CPEIIbI
MIPUBOJIUT K TIOCTOSTHHOMY ITOTPEOCHHIO JIPEBECHBIX YIIIeH 3a c4eT GUTOTYpOAIIHid.

Kirouessie croBa: Albic Podzols, megoantpakosorus, mouBeHHbIE MOPGOHBI, TEHE3UC TTOYB, PAHOYTIICPOTHBIN
BO3pacT, apxeosnorus Cypryrckoro [IproObs

VYoyrynosa B. 1., Yoyrynos JI. JI., YOyrynoB B. JI. IlouBsl noiim ropHbIX pek BepxHekepyneHCKoi KOTIOBUHBI
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[Mony4eHbl HOBBIC JaHHBIE O MOP(OIOTUYECKOM CTPOSHHU, XUMHUYECKUX U arpOXMMHUYECKUX CBOMCTBaX,
KJIaCCU(PHUKAMOHHOM TOJIOKESHUHN U PAIlHOHATIBHOM HCIIOJIb30BAHUH MOYB TOMM TOPHBIX PeK THXOOKEaHCKOTO
Oacceiina (Monromus, BepxaekepyneHckas KOTIOBHHA). B ceBepHoil wactu (moaraexHast 30Ha, 1500—1395 m
HaJl yp. M.) opmupyeTcs rycTas peuHasi ceTh, KoTopas oOpa3oBaHa p. Kepynen u nputokamu Xo#t Xopor,
Hyuan Xopor, Touiyn-T'on, J[[3op-ron, VYBxwpuiiH-I'on. Ha mnokmax mnOpoTOYHO-OCTPOBHOIO THHA C
raJeYHUKOBO-BATYHHBIM CyOCTpaTOM (DOPMHPYIOTCSI MaJOMOIIHBIC, BBICOKOTYMYCHbIE aJUTIOBUAIBHBIC TOYBHI.
OCOOCHHOCTBIO WX CTPOCHHS SIBISCTCS O4YeHb CJIa00 BBIPAXKEHHAs CIOMCTOCTh. B MecTax pa3rpysku
XJIOPUIHO-THIPOKApPOOHATHBIX M MarHMeBO-HATPUEBBIX BOJ OTMEYAETCS JIOKAJbHOE 3acoyieHHe. THIOBbBIC
pa3uuus MOYB MOWM 3TOr0 YYacTKa BBIPAXKEHBI 10 MEPErHOMHO-TYMYCOBOMY M TYMYCOBOMY TOPH3OHTAM.
JIMarHOCTHPOBAaHbI ~ THIIBI  aUTFOBHANBHBIX ~ TymycoBbix  (Fluvisol  (Humic)) wu  ammoBHaIbHBIX
neperHoiiHo-rymycoBbix mouB (Folic Fluvisol). B menTpanpHON yacTH KOTJIOBHHBI (JIeCOCTENHAsh 30HA,
1395-1357 m Hax yp. M.) p. Kepynen oOpa3syer 3nureHeTHUECKYIO TOJIMHY C HEPa3BUTHIMH MoiiMaMu. OCHOBHBIE
MaccuBbl oM Gopmupytot p. [3yH-Bypxwmita-T'on, bapyn-Bypxuiin-I'on, [Ipman3uiin-I'on. AnmoBuanbHbIE
OTJIOKEHHSI MMEIOT TaJICYHUKOBO-TIeCUaHblii cocTaB. [10YBBI XapaKTepHU3yIOTCs BRICOKUM COJICpPIKaHHEM I'yMyca,
BBIpa)KEHO OTJIEeHHE, 3acoyieHue. JIMarHOCTHPOBAHbI THITHI AJUTIOBHAIBHBIX TeMHOTYMycoBbIX (Fluvisol (Mollic))
u TemHOrymycoBbix riieeBbix mouB (Gleyic Fluvisol (Mollic)). B roxHO! vacTi KOTJIOBHHBI (CTEIHas 30HA,
1357-1306 M Ham yp. M.) MOYBHI MOWM (POPMUPYIOTCS MPEUMYIIECTBEHHO HA TIECUYAHBIX aJUTFOBHABHBIX
omnokeHusaX. OHM UMEIOT CITa0OIIEIOYHYIO PEaKIMI0 CPeIbl, 3aCoyieHbl. [IHarHOCTUPOBAH THIT aJUTFOBUAIILHBIX
TEMHOT'YMYCOBBIX IIeeBbIX 3acoiieHHbIX mouB (Sodic Gleyic Fluvisol (Mollic)). Ycranosiaen He3HaYMTETbHBIH
YPOBEHb IUIOJIOPOAMS MOWMEHHBIX TI0YB MCCIICIOBAHHOTO PETHOHA M3-3a HEOJArompUsTHBIX BOIHO-(H3HYECKUX
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CBOMCTB, HU3KOT'O CO/IEPYKAHNS HUTPATHOTO a30Ta U MOABMKHOTO (ocdopa. [Ipemioxkena rpynnupoBka mo4B 1o
X WCHOJb30BAHUIO TPEUMYIIECTBEHHO TIIOJ TMAIIHIO, CEHOKOCHI, MAacTOMIIa W MaJONPUTOIHBIC WM
HETIPUTOJIHBIE ISl BEICHHUS CENILCKOr0O XO03siicTBa. [IpencraBieHsl MOTEHINAIFHO BO3MOXKHBIC JIECTPYKTUBHBIC
arporeHHbIe MPOLECCHl MPU BOBJICUYEHUH JAHHBIX MOYB B MHTEHCHBHOE CEIBCKOXO3SICTBEHHOE MPOM3BOJICTBO.
Pexomenyercst KOMIUIEKC MEPONPHSTUH Ui HKOJOTHYECKH O€30MacHOTO pPAalHOHAIBHOTO HCIIOIb30BAHUS
AUTIOBHAJIBHBIX TIOYB M TOMMEHHBIX JKOCHUCTEM BepxHero TeueHuss p. KepyineH u ee NPUTOKOB B
JTYromacTOMIIHOM XO3SIMCTBE M 3€MIICACIHH, BKJIIOYAIONIMI HOPMHUPOBAHHOE NMPUMEHEHHE PA3IMYHBIX BUJIOB
HaB03a, KOMIIOCTOB M MUHEPAIbHBIX YI00pEHUil, B IEPBYIO OYepeib a30THBIX U (POCHOPHBIX.

KitodeBble ciioBa: TOWMEHHBIE HSKOCHCTEMBI, AJTIOBHAIBHBIC TIIOYBBI, pPa3HOOOpazue, MPOCTPAHCTBEHHOE
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H.A. AsgeroB, E.A. Illumxonakosa, P.P. KumnxaeB, A.B. ApzamazoBa CTpykTypa MHOYBEHHOI'O IOKpPOBa
a00JIOUeHHON paBHUHBI CeBEpOTa&KHOW Mo30HBI 3anaanoit Cubupu (Oaccerin p. Kaseim) // IlouBoBenenwue.
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[TouBeHHBII MOKPOB CHIIBHO 3a00JIOYEHHBIX TEPPUTOPUNA TPATUIIMOHHO PACCMATPUBACTCS B KAYECTBE JIOBOJILHO
OJTHOPOJIHOTO, YTO BO MHOTOM OOYCIIOBIIEHO TPYAHOCTSIMH CHUCTEMATUKH TOP(SHBIX MOYB B COBPEMEHHOM
poccuiickoii knaccudukanuu. Llens paboThl MpoaHANIM3UPOBATE COCTAB MOYBEHHOTO MOKPOBA, PaclpeesieHHe
€ro KOMIIOHEHTOB [0 KjaccaM KOMOWHAmuii U UX TMPUYPOYCHHOCTh K OOJOTHBIM OHOIreOIeHO3aM
CeBepO-Tae)KHOU 3a00JI0UEHHON PaBHUHBL, JieKallel K ceBepy oT Cubupckux YBanoB. COCTaBI€HbI IOYBEHHBIC
KapThl 34 KIouYeBbIX ydyacTkoB B MmacmTabe 1 : 5000 o6mieii mimomansio 595.86 ra, B nereHje BblaeieHbI 33
SIMHUIIBI IOYBCHHOTO KapTorpadupoBanwsi, U3 KOTOPeIX 30 OTHOCITCS K TOP(MSHBIM TOYBaM. TaeKHbIC TTOYBBI
MPEJICTAaBJICHBI HA KapTaxX KJIIOYEBBIX YUACTKOB apeallaMd IMOA30JI0B MILTIOBHABHO-KEIE3UCThIX U MO3auKaMH
rieezeMa U nojazoia. OCHOBHOE Teaopa3HooOpazue obecrieunBaeTcst 00J0THRIME aHamadramu. CTpyKTypa
MMOYBEHHOTO MOKPOBA OJUTOTPO(MHBIX TPSAOBO-MOYKHUHHBIX OOJIOT TMpe/ICTaBieHa MATHUCTOCTAMHU TOP(SHBIX
ONUTOTPO(MHBIX IOYB, pa3jIMYalOLIUMXCs IO MOIIHOCTM U OoTaHMueckoMy cocTtaBy Topda. Ha
03€pKOBO-TPSAIO0BO-MOYKMHHBIX 00JOTaX IMOYBEHHBIN MOKPOB MPEACTaBIEH IMSTHUCTOCTSIMH OJIUTOTPO(HBIX
TOPQSHBIX TIOYB, PA3TUYAIOMIMXCS MO OOTAHMYECKOMY COCTaBy, M HX KOMIUIEKCAMH C OJUTOTPO(PHBIMU
TOp(STHBIMU BIQKHBIMH PErpEeCCUBHBIMU Mo4YBaMu. HeoOX0IMMOCTh BBIJIETICHHUS KOMIIOHEHTOB, BXOSIINX B 9TH
MIOYBEHHbIE KOMOWHAIMM, CBsi3aHa C JU(PepeHIIMPOBaHHON CKOPOCThIO MHHEpaNIM3allM OPraHu4ecKoro
BemiectBa B HUX. OCHOBHBIE IUIOMIAAW TOP(MAHBIX ME30TPO(HBIX TMOYB MPUXOIATCS HA DIIEMEHTApHBIE
MMOYBEHHBIE apeasibl, TOKa3aHHbIE HA KapTax KIIOYEH B BUAC OTACIBHBIX KOHTYpOB. Me3zoTpodHsie TOpdsHbIe
MOYBBI OOHAPYKUBAIOT OOJBIIIEE, YEM OTUTOTPOGHEIE, MeIopasHooOpa3ue Mo OOTaHHYECKOMY COCTaBy Topda,
CTETNIEHU pa3ioXkeHus: Topda, MOIIHOCTH TopdsiHOW Tonum. B To 3xe Bpems He MNOATBEpkKAAETCA
npennonaraemoe B 1980-x romax mmMpokoe pacmpoCTpaHEHHE KOMIUIEKCOB OJHTOTPOGHBIX U ME30TPO(HBIX
M0YB, 3aHMMAIOIIKX aara 00J10Ta (10 B MOYBEHHOM MOKpOBE — 5.34%).

KitoueBsie cioBa: 60y10Ta, MOUBEHHOE KapTorpadupoBaHue, neopasHoodpasue, ToppsHbIe OUBbI

XumMus nmo4s

AnrtonoBa A. C., Jlamonun [[. B. Coxepxanue peaxo3eMeNbHBIX JJIEMEHTOB B TMo4Bax lleHTpanbHOJIECHOTO
rOCy/IapCTBEHHOT0 TMpupogHoro OuocdepHoro 3anoennuka // I[louBoBemenme. 2022. Ne 2. C. 219-227.
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N3ydyeHo BanoBoe cojepkaHUE, a TaKXkKe COJep)KaHHEe OKCalIaTopacTBOPUMON (pakiuu peaKo3eMeNIbHbBIX
anemeHToB (P33) B ueThipex nmpoduisix TUNUYHBIX T0YB LleHTpanbHo-JIeCHOTO rocy1apCTBEHHOTO TPUPOTHOTO
OnocdepHOro 3amoBeIHUKA — TAJIEBO-TIOA30JIMCTON, TOP(PSHUCTO-TIOI30IUCTON TJEEBOH KOHKPEIIMOHHOM,
CEpO-TYMYCOBOM TJIeeBaTOM IOYBBI M arpo-aepHoBod TunuuHoil. Copepxanue P30 HopMupoBaHo 10
YHUBEPCAJIbHOMY CTaHIApTy — INIMHE Pycckoil miuaTgopmbl, BBIYUCIEHBI BEIMUYMHBI EPUEBBIX U €BPOMHEBBIX
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aHoMaMii. B mcciaenoBaHHBIX TOYBaX MOMHUMO HMCXOJHOTO repepacnpenenenus P35 B mporecce obpazoBaHus
MOpOJ, TPOMCXOJUT JOMOJHUTEIBHOE TeoXuMH4Yeckoe (pakiuonupoBanune P32 B mouBeHHOM mnpodure,
BBIp@KEHHOE B 00ETHEHUM MOYBEHHBIX TOPU30HTOB TSKEIBIMH JIAHTAHOMJIAMU M €BponueM. B 3iroBuanbHBIX
TFOpHU30HTAX MAKCHUMAJIBHO IIPOABJICHUC OTpHHaTeHbHOﬁ AHOMAJIMU C€BPOIIUs, B TO BpPpCMs KaK B OpPraHOTI'CHHBIX
TOPU30HTAX AaHOMAaJMs MpPOSBIAETCA cllabee WM OTCYTCTBYeT. B cBsa3m ¢ TeM, urto P3D saBnstorcs
CI/Il[epO(I)I/IJIbHBIMI/I QJIEMCHTAaMHU, OOIIOJIHUTCIBHO 6BIJIO HU3Yy4YCHO MUX COICPKAHHUC B BbITAXKC Tamma.
OkxkcanaropactBopumble coeuHenusi P30 akTUBHO y4acTBYIOT B Iepepacipe/ielIeHUH TKENbIX JaHTaHOUIOB U
Hepusa B MCCICIOBAHHBIX IMOYBAX, a TAKKC 06yCJIOBJII/IBaIOT Pa3sBUTHC MMOJI0KU TEIIHLHOM HepHeBOfI dHOMAJINU B
HEKOTOPBIX TOPU30HTAX.

Karouesrle ciioBa: Ce adHOMAJINu, Eu dHOMaJIMH, '€COXNUMHYCCKOC (bpaKI_II/IOHI/IPOBaHI/Ie

Yao Wang, Muhammad Aurangzeib, and Shaoliang Zhang "Topography and Land Management Change the
Heterogeneity of Soil Available Nitrogen in a Mollisol Watershed of Northeastern China,” Eurasian Soil

Science, 2022. Ne 2. https://doi.org/10.1134/S1064229322020132 ony6/MKOBaHA TOJbKO B AHIJIHHCKO
Bepcuun

Soil available nitrogen (AN) is highly related to crop growth and N leaching in the agricultural environment, but
the heterogeneity of AN and its driving mechanisms have not been clarified in the Mollisols region. In this study,
a total of 610 soil samples were collected from 0-60 cm soil depths in a small watershed (1.86 km2) of
northeastern China, and both traditional statistics and geostatistical methods were used to analyze how
topographic factors and land management’s influence the spatial heterogeneity of soil AN. The results showed
that spatial autocorrelation (CO/[C + CO]) of AN has a moderate level in 0-20 cm (34.1%) and 20-30 cm
(37.3%), and a strong level in 40-50 cm (15.8%) soil depths. AN was highest on the bottom, followed by the
summit and the middle slope across all aspects in 0-20 cm soil depths, but not consistent at 20-60 cm soil
depths. The slope steepness of 6-8% was an inflection point (increase/decrease) of AN dynamic under different
tillage systems. The horizontal and vertical distribution of AN may be influenced by the plough pan (near 30 cm
soil depths). Forestland tends to reduce N loss to the lower slope position in watershed scale. Generally, to
increase crop yield, more N fertilizer should be applied on the middle slope to counteract the low AN content.
On the other hand, to reduce N loss, management of areas with high AN should be a priority, such as the bottom
of slopes, places where land uses intersect, and watershed outlets.

Keywords: black soils, crop, landscape, ordinary kriging, soil nutrient

Tahereh Raiesi, Bijan Moradi, and Seyed Majid Mousavi "Alterations of P Fractions and Some Biochemical
Features in Rhizosphere Soil Induced by the Root Activities of Citrus Rootstocks with Different P Acquisition
Efficiency,” Eurasian Soil Science, 2022. Ne 2. https://doi.org/10.1134/S1064229322020107 omy6mkoBaHa
TOJILKO B AaHTJIMHCKOW BEPCUU

The root soil interaction affects the fractionation and bioavailability of nutrients in the rhizosphere and, in turn,
the uptake and accumulation of nutrients by plants. In this study, a greenhouse experiment using Thomson Navel
Orange (Citrus sinensis (L.) Osbeck.) grafted on three rootstocks [Swingle Citrumelo (SC), Sour Orange (SO),
and Troyer Citrange (TC)] was conducted in mildly acidic soil. Eighteen months after transplanting in the pots,
the i) P acquisition efficiency (PAE) in these plants; ii) rhizosphere effects on some biological characteristics,
including dissolved organic Carbon (DOC), fungi and bacteria populations, microbial biomass P (MBP), and
alkaline (AIP) phosphatase, and iii) the fractions of P in the rhizosphere soils were determined. Results of the
study showed that the TC and SO promoted scion P uptake and increased PAE. The rhizospheric condition of SO
rootstock induced significant promotion (P < 0.05) in all biological properties compared to other rootstocks.
Living roots of SO markedly modified biological properties in the rhizosphere soil and therefore affected P
bioavailability. Moreover, the rhizosphere effects on the chemical fractions of P were under rootstock control.
The lowest organic P was measured in SO-grafting, whereas the lowest amounts of exchangeable P and residual
P in the rhizosphere soils were measured in TCgrafting. The contents of P associated with Fe and Al compounds
were lower in the SO and TC rhizosphere than in the SC rhizosphere soil. This study provides insights into the
adaptive mechanisms of Thomson Navel Orange grafted on three rootstocks to phosphorus deficiency.
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Keywords: dissolved organic carbon, microbial populations, phosphatase enzymes, phosphorus transformation,
sequential extraction

buojorus no4s

. A. Huxkutun, M. B. Cemenos, T. W. Yepnos, H. A. Kcenodonrtona, A. JI. XKenezopa, E. A. MBanona, H. b.
XutpoB, A.JI. CrenmanoB MuKpoOHOJIOTHYECKUE WHIUKATOPHI SKOJOrmueckux (yHkuuid mouys (0630p) //
ITousoBeneuue. 2022. Ne 2. C. 228-243. https://doi.org/10.31857/S0032180X22020095

O60061eHbI Hanboee akTyalbHble MUKPOOHOIOTHYECKUE MTOKA3aTeIN, KOTOPbIE MOTYT CITYy>KUTh MHIUKATOPaMH
IKOJIOTHUECKUX (PYHKITHH IMOYB: OMOpEeCypCHOH, PYHKIHIA TpaHCHOpMAINH YTIIIepoia U 00eCTICUeHUsI KOPHEBOTO
MUTaHUS pacTeHuid, a Takke ¢urocanutapHou. Jlng XxapakTepucTuku OuopecypcHOM (yHKUMU TMOYB
OLIEHUBAIOTCS HMHJCKCHl PAa3HOOOpa3Wsi M TAaKCOHOMHYECKAs CTPYKTypa MHUKPOOHBIX COOOIIECTB, a TaKXKe
YHCIEHHOCTh OMPEIENIEHHBIX TPYII MHUKPOOpraHu3MoB. OCHOBHBIMH MHUKPOOHMOJOTMYECKUMH MOKa3aTEIsIMU
TpaHc(hoOpMaIMK YTIIEpOAa CIYXKaT COJEpKAHWE YTIIEpoJa MHKPOOHOH OMOMAacChl, COOTHOIIEHHE OMOMAcCHI
OakTepuid ¥ TpPUOOB, IOYBEHHOE [bIXaHWE, (EePMEHTATUBHAS AKTUBHOCTbH U CKOPOCTb PAa3JI0KECHHUS
OPTraHUYECKOTro BeulecTBa NOYBBL. ONTUMAIBHBIMA MUKPOOUOIIOTHYECKUMHU HHIMKATOPaMH (HYHKIIMU TIOYBBI KaK
UCTOYHUKA OOecrevyeHrs KOPHEBOIO0 MUTAHUS PACTEHHH SBISAIOTCA AKTUBHOCTH (DEPMEHTOB, CBSI3aHHBIX C
mporeccaMy UKJIOB a3oTa U Gochopa, a TakKe MOJIEKYJISIPHbIE BUAOCTICH(PUIHBIE MAapKephl apOCyCKYIISPHOIM
Mukopu3bsl. Muaukatopamu (urocanutapHoil (YHKUIMU TMOYBBI MOTYT BBICTYNAaTh IMOKA3aTeld YUCIEHHOCTH
KONM TeHOB (PUTONATOTEHOB W WX AaHTAroHMCTOB. [lOCKONBKY Ha CEroAHAIIHHWA JeHb MpobieMaMu
MUKpPOOUOJIOTMYECKON WHAMKAIIMM TOYBEHHBIX (DYHKIMN OCTAlOTCS BBICOKAs BapuaOEeNbHOCTh HEKOTOPBIX
[IOKa3aTejle U CIOKHOCTb UX HUHTEPIPETAlUY, KIIOYEBOM 3ajauedl JO0JDKEH CTaTh TIIATENIbHBIM BHIOOD
napaMeTpoB, 00JaJa0MIUX HAUITYUYIIe MPUMEHUMOCTHIO B KaueCTBE MHAUKATOPOB HKOJIOTMUYECKUX (PYHKIIMIA
MOYB.

KiroueBsie crioBa: 6uopazHooOpas3ue mods, TpaHCPOpMaIHs yTiaepoja B MOYBE, KOPHEBOE MUTAHUE PACTEHUH,
CYNPECCUBHOCTH TTOYBHI

A. B. Illapanosa, 1. H. Cemenkos, II. II. Kpeueros, C. A. Jlennes, T. B. KoponeBa BnusHue kepocuna Ha
LEJUTIONI030JUTHYECKYI0 aKTUBHOCTh J€PHOBO-TIOA30JMCTON M IMECYaHON IyCTBIHHOM MOYBBI (Ja00paTOpPHBII

skcniepumeHT) // [TouBoBenenue. 2022. Ne 2. C. 244-251. https://doi.org/10.31857/S0032180X22020113

IIpencraBneHsl pe3yiabTaThl JIAOOPATOPHOTO 3KCIEPUMEHTa MO HM3YUYEHUIO BIIMSHUS 3arpsA3HEHUS] KEPOCHHOM
TYMYyCOBOI'O TOpu30HTa JepHoBo-noazonuctoi (Albic Retisols, Kamyxkckas oGmacte, Poccusi) m mecuanoit
nycTelHHON (Arenosols, Ke3bputopaunckas obnacts, Pecybnuka KazaxcraH) mous Ha IEIUTIONIO30JUTHUECKYTO
aKTUBHOCTh MMKpOOHOLIeHO3a. Llentono30IuTHYECKy0 aKTUBHOCTh OLIEHMBAIM 110 CKOPOCTU MOTEPH MAaCChl
JBHSHOTO TMOJIOTHA B MHTepBaiax uHKyOupoBanus 0-3, 3-7 u 7-13 wmecsaueB. B He3arps3sHeHHOM
JIEPHOBO-TIO/I30JIUCTON MMOYBE MHTEHCHUBHOCTH IIEJIIFOI030JIMTUYECKON aKTUBHOCTH OOJbllle, YEM B IECUaHOU
NYCTBIHHOW TO4YBE, YTO OOYCIIOBIEHO CIAOOKMCIION peakuueil cpeibl, MOBBIIEHHBIM COJAEpP)KaHUEM
OpPraHMYECKOTO BEIIECTBA M AJIEMEHTOB IMUTaHUS. 3arpsi3HEHHE MOYB KEPOCHMHOM B KosuyecTBe 10 10 r/kr
BBI3bIBaET 00paTHMOE M3MEHEHHUE LIEJUTION030JIMTHYECKON aKTUBHOCTH, KaK B JEPHOBO-TIOJ30JIUCTOM, TaK U B
MeCYaHO! MyCThIHHON MoyBaX. Bpicokue Harpy3ku KepocuHa (0T 25 T/Kr) HpUBOAAT K WHIHMOWPOBAHMIO
LEJITI0JIO30JIUTHYECKON aKTUBHOCTH B 00€MX MOYBax B TedeHue 13 MecsiieB HaOII01eHUH.

KntoueBble cioBa: 3arpsi3HEHHE TI0YB, JIETKOTHUAPOIU3YyEMble OpPraHUYECKHE BEIeCTBA, OMOXUMHUYECKOE
OKHCJIeHUE, 1epHoBO-TIoa30ucTas nousa (Albic Retisols), mecuanas myctbiHHas nousa (Arenosols)

Xiaoxu Fan, Hongyang Pan, Yuan Ping, Guangze Jin, Fugiang Song The underlying mechanism of soil
aggregate stability by fungi and related multiple factor: A review // Eurasian Soil Science. 2022. Ne 2.
https://doi.org/10.1134/S1064229322020065 omy6.,imKoBaHA TOJBKO B AHTJIHIICKOI BepCHH
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Soil aggregation is considered as an essential ecosystem process mediated by soil organism. In this review, the
hyphae network, binding agents, and exudates of fungi traits involved in soil aggregation and stability are
summarized, as well as root architecture, microbial community and other indirect driver. Then, a better
understanding of variable influencing factors on fungi traits and their interaction is explored. In the field, fungi
inoculums, no-tillage, fertilization, and herbicides could change soil aggregation and stability via fungi traits.
This current state of knowledge is helpful for resolve worldwide deterioration in soil quality, as a result of
high-intensity agronomic practice, human disturbance, and environmental global changes and so on. Although
fungi used for eco-engineering measures in the field has been not fully understood, the recovery and
development of fungi will be one of more promising and cost-effective efforts to maintain soil structure, via
fungi inoculums or land management practice. Meanwhile, better trait-based analytical approaches and an
intermediate step should be developed before transferring laboratory results to application of the field in future
research.

Keywords: mycorrhiza, hyphae, glomalin-related soil protein, soil water repellency

ATrpoxumMusi ¥ IJI0I0PO/IHe NMOYB

Y. J. Zhong, K. L. Liu, C. Ye, S. S. Huang, J. X. Du, and J. Z. Chen "Differential Grain Yields and Soil Organic
Carbon Levels between Maize and Rice Systems of Subtropical Red Soil in Response to LongTerm Fertilizer
Treatments," Eurasian Soil Science, 2022. Ne 2. https://doi.org/10.1134/S1064229322020156 omy6.mkoBana

TOJIbKO B aHIJVIMICKOI BepcHu

Abstract—Higher grain yields may be attained by increasing soil organic carbon (SOC). However, yield
response to increasing amounts of SOC vary based on land-use types. A fertilization experiment was conducted
in upland and paddy agricultural fields of subtropical soil in Jiangxi Province, China. For 33 years, one of four
different fertilization regimes, 1) no fertilizer (CK); 2) chemical fertilizers of nitrogen, phosphorus, and
potassium (NPK); 3) double the rates of NPK (DNPK); and 4) manure combined with NPK (MNPK), were
seasonally applied to upland and paddy soils beginning in 1986 and 1981, respectively. Data on SOC
concentration and stock from soil samples and grain yield from crops were analyzed to determine relationships
among grain yield, SOC, soil types, and fertilizer treatments. Among all treatments, the growth rates of SOC
concentration and stock in the MNPK treatment after 33 years were highest and with higher rates observed from
paddy soil than from upland soil. For most years, the annual grain yields of MNPK were higher than yields of
other treatments in the two soils. Moreover, the MNPK treatment increased yield stability with less variation.
Linear equations of the relationships between grain yield and SOC stock suggest that yield could be improved by
695 and 1,507 kg/(ha'yr) in upland and paddy soils, respectively, when SOC stock increased by 1 t/ha.
Furthermore, in-depth analysis showed that grain yield and SOC concentration and stock were regulated by
land-use types and fertilizer application through carbon inputs. Furthermore, fertilization had positive effects on
carbon input, and its influence was greater than that of land-use type. Therefore, SOC and grain yield may be
more effectively increased by the continuous application of manure with chemical fertilizers. Among the
variables in our model, the greater increase of grain yield in upland soil than in paddy soil was primarily due to
carbon inputs.

Jlerpaganus, BOCCTAHOBJIEHHE U OXPaHA MOYB

SIxoBneB A. C. Bompochl 3KOJIOTHYECKOTO HOPMHPOBAHUS M yCTAaHOBIICHHs (DOHOBBIX 3HAUCHHWH CBOICTB IOYB
NPUPOJHBIX W TIPUPOJHO-aHTPONOTEHHBIX o00bekToB // [louBoBemenme. 2022. Ne 2. C. 252-260.
https://doi.org/10.31857/S0032180X22020149

Ha  ocHOBaHMM  NpPUHIMIOB  3KOJOTMYECKOIO  HOPMHUPOBAHMA  IIOYB  MPEANPHUHATA  MOMIBITKA
nuddepeHIIMPOBAaHHOTO YCTAaHOBJIEHUS (POHOBBIX W JIOMYCTUMBIX TpaHUYHBIX 3HAYEHHI KayecTBa IIOYB
NPUPOJHBIX M MPUPOIHO-AHTPONOTCHHBIX 00BEKTOB. MCX0Ms U3 COBPEMEHHBIX HAayYHBIX M 3aKOHOJATEIbHBIX
TpeOOBaHUN PACCMOTPEHO OMpENEICHUE TOMYCTUMOIO HHKHEro Mpefesia 3KOJIOTUYECKOTO COCTOSHHS IOYB
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TEPPUTOPUN PA3HOIO XO3AHUCTBEHHOrO Ha3HadeHus. llpeasoskeHsl OTIENbHBIE MOAXOABI K YCTaHOBJIEHHIO
“ONTHUMAaJbHBIX 3HAYCHUH PETHOHAIBHOTO IMPHPOJHO-aHTPOIIOTEHHOrO ()OHA MOYB C YYETOM OCOOCHHOCTH
XO34MCTBEHHOI'O HUCHOJb30BaHUS 3eMenb. [lomuepkuBaercd HEOOXOAMMOCTh COBOKYIIHOW — pa3paboTKu
9KOJIOTMUECKHUX M CAHUTAPHO-3IMIEMUOJIOTHYECKUX T10KA3aTeIe YCTOMUMBOTO pa3BUTHS OKPYKAIOLIEH CpeJibl
U KOM(OPTHOrO MPOXKHUBAHUS HACEJICHMS, CBA3aHHBIX C OCOOEHHOCTSIMHU MPUPOAONOIb30BAHUSA U AAJbHEUIINM
COBEPIICHCTBOBAHNEM CHUCTEMBI IKOJIOTHYECKOTO HOPMHUPOBAHHUS.

KiroueBble c1oBa: 3KOJ0ru4ecKas OIICHKaA, YCTOI;'I‘-II/IBOC Pa3BUTHUC, PALITUOHAJIBHOC IIPUPOAOIIOJIE30BAHUC

M. Dahmouni, G. Hoermann, and M. Hachicha "The Effect of Short-Term Irrigation of TWW on the State of
Soils, Groundwater and Vegetation in the Cebala Borj-Touil Area (Tunisia)," Eurasian Soil Science, 2022. Ne 2.
https://doi.org/10.1134/S1064229322020053 ony6.,iMKOBaHA TOJLKO B AHTJIHIICKOI BepCHH

Treated wastewater (TWW) has been used for the irrigation of a plot located in the periphery of Cebala — Borj
Touil (Tunisia), the largest area irrigated with TWW since 1989. Samples from wastewater, groundwater, soils
and corn crops (Zea Mays) have been taken. Physicochemical parameters and heavy metals were analyzed. The
results of the experiment showed a distinct decrease in soil pH and increase of salinity accompanied by an
increase of Na* and CI~ concentrations. Irrigation increased the heavy metals especially in the top layer from
0-30 cm. The most abundant heavy metals were Cd and Cr. The groundwater quality meets the Tunisian
standard. Results for corn showed that irrigation with treated wastewater increased potassium content in the
stems and seeds and sodium content in the stems and roots. The heavy metals Cd, Fe, Pb and Cr increased: Cr,
Fe and Zn in roots and Cr, Mn and Zn in seeds. Absorption factor values were, in order, Fe > Ni >Zn > Mn > Cu
> Co > Pb > Cr > Cd, whereas, translocation factor values were, in order, Cu>2Zn > Co > Mn>Cd > Cr > Fe >
Pb > Ni.

Keywords: salinity, irrigation, metals uptake, translocation and adsorption factors
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