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I'ene3uc u reorpadgus nous

BbpounukoBa M. A., I'epacumoBa M. U., Konomsuuukosa 0. B., I'ypkosa E. A., Yepnoycenko I'. 1.,
I'ony6uos B. A., Epumos JI. 1O., Epumos O. Kpnoapuansie noyBbl Kak TeHETHUECKUH TUI B KIIACCH(PHUKAIIUN
mouB Poccun: reorpadust, mopdonorus, ruarnocruka // Ilousosenenue. 2022. Ne 3. C. 263-280.
https://doi.org/10.31857/S0032180X22030030

Kpunoapuaasie mo4Bbl Kak reHeTUYeCcKid THI ObUIH BbIenensl B 1970-e roast B.M. BonkoBuniepom Ha
OCHOBAHHU HE TOJIBLKO CBOCOOPA3HBIX CBOMCTB CaMHX IOYB, HO U SICHO KOPPEIUPYIOUINX C HUMH (PAKTOPOB
IIOYBOOOPA30BaHUSA: YIbTPAKOHTUHEHTAIbHBIN KIIMMAT, KPHOKCEPO(DUTHBIE CTENH WM “TYHApPOCTENH”, CyXast
MEp3JI0Ta, MEIKO3EMHUCTO-IIIEOHICThIE TOYBOOOpa3yOIIKeE MOPOAbl. B KpHOapuIHBIX MOYBAX COYETAIOTCS YEPTHI
KAIITAaHOBBIX U MAJIEBBIX I10YB, HO UX UHAUBHUIYAIILHOCTb OIPEIENIAECTCA HATMYUEM KPUOTYMYyCOBOTO TOPU30HTA
(AK) u HateunbIx ¢popm KapOOHATHBIX HOBOOOpa3zoBanuii (ic). KpnoapuaHeie HOYBBI OTCYTCTBYIOT B
kiaccupukanuu nous CCCP; B knaccudukanyuy noyB Poccuu TU KpuoapuIHBIX OYB ¢ IpOoQHiIeM
AK-BPL-BCA-Cca HaxoquTcs B OT/eIIE TAJIEBO-METAMOP(PUIESCKHIX TTOYB C OJJHOMMECHHBIM JTHATHOCTUYCCKUM
ropu3zoHToM BPL. Pesynbratamu uccnenoBanuii (ananu3a myOauKanuil, u3y4eHus “9KoJI0rnYecKoi HUIIH
KPUOAPHUIHBIX MTOYB, X MOP(OTEHETHYECKOTO U reorpaduaeckoro pa3Hooopasusi, MOJIEeBbIX M KaMepaIbHBIX
MOpP(}OIOrMUecKUX UCCIeA0BaHNN, B TOM YHCIIe padOThl C TOUYBEHHBIMU MY3€MHBIMU MOHOJIUTAMU ), OBLIH:
AeTanu3anus “MopporeHeTHUecKoro nopTpera’, yrTouHeHHe JUarHOCTUUECKUX KPUTEPUEB U U3MEHEHNE
(dbopmybl TpoduiIs THUTIA KPUOAPUIHBIX TT0YB, CIIEAOBATENFHO, UX TAKCOHOMUYECKOTO TIOJI0KEHUS U BBIICTICHNE
HECKOJIBKUX XapaKTepHBIX NOATUIOB. [Ipennoxkeno noHu3uTh cratyc cpeiuHHoro ropusonta BPL no yposHs
MpU3HAKA pl, U IepeBecTH KpHOApUAHbIE TOYBBI B APYTOM OTIIEIN, TPEATIOIOKUTENEHO, TYMYCOBBIX
aKKyMYJISITUBHO-KapOOHATHBIX M0YB. Ha cHiIbHO MEOHUCTHIX MAJIOMOLIHBIX OPOJaX BBIJEISIOTCS
KpUOTYMYCOBBIE [TOUBHI OT/I€JIa OPraHO-aKKyMYJIATUBHBIX 1104YB. KiltoueBbie c10Ba: KpUOKCcepO(UTHBIE CTENH,
KJIMMaTUYECKHI apeall, KpHOIyMYyCOBBIN IMarHOCTUYECKUI TOPU30HT, PACTUTENBHBIN IETPUT, KyTaHBbl,
MOYBEHHBIE MPOIIECCHI, MOATHITBI TI04B, Skeletic Someric

Kastanozems (Cambic), Eutric Skeletic Cambisols (Protocalcic), Skeletic Cambic Calcisols

3.I1. 3azoBckas, H.C. Meprenos, B.A. [llumkos, A.B. lonrux, A.C. loopsauckuii, M.I1.JIe6enera, C.M.
Typuunckas, C.B. I'opsgukun KpuokoHUTHI Kak (pakTOpbl pa3BUTHSI IOYB B YCIOBUIX OBICTPOTO OTCTYTAHUS

nennuka Anbaeronna, 3anaausiii nunoepren // TlouBoBenenune. 2022. Ne 3. C. 281-295.
https://doi.org/10.31857/S0032180X22030157

KpnokoHHUTHI — OpraHo-MUHepaibHbIE CEIMMEHTHI, TPEUMYIIECTBEHHO 30JI0BOT0 T€HEe3HCca, KOTOphIe
HAKaIlJIMBAIOTCS HA IIOBEPXHOCTH JIEAHUKA U XapaKTEPU3YIOTCS OTHOCUTEIBHO BBICOKUM COJEPKAHUEM
MUTATENIbHBIX BEIIECTB U HATMYMEM OMOJOrHYecKoil akTUBHOCTU. [Ipy TasHUM e AHUKOB KPUOKOHUTOBBII
MaTepHaj 0CaXX1aeTCsl M HAKaIUIMBAETCsl B NEPUTIISIIMAIIBHON 30He. biaronapst BBICOKOMY COJIEp/KaHUIO
OMOTeHHBIX JIEMEHTOB U TOHKOAMCIIEPCHOCTH KPUOKOHUTOBBIA MaTeprai CIy>KUT KOMIOHEHTOM MaTE€pPUHCKOM
MOPO/IbI C OJIArONMPUATHBIMU YCIOBUSMH JUIS TIOYBOOOpA30BaHUs IO CPaBHEHHIO ¢ Oosiee TpyObIMuU
JIETHUKOBBIMU OTJIOKEHUSIMHU. PaccMoTpeHa mpocTpaHCTBEHHAs! OpraHu3aliis KpHOKOHUTOBOI'O MaTepHala Ha
nennuke. [IpoBeneHo nccieqoBaHne Ha MUKPOYPOBHE IPOIYKTOB TpaHC(hOpPMAallUi KPUOKOHUTOBOI'O MaTepHuasa
pu nouBooOpa3oBaHuu. [lomyueHs! 1aHHBIE 00 U30TOITHOM COCTaBEe YIJIEPOJia, a30Ta U PAJUOYTIEPOJHOM
BO3PACTE pa3HbIX JEHCUTOMETPUUYECKUX (PAaKIUN OPraHMUECKOro BEIIeCTBa KPHOKOHUTOB JIEAHUKA AJIbJIETOHIa
(apxunenar Llnunbepren) u nmous, cOpMUPOBAHHBIX HA JIETHUKOBBIX OTJIOKEHUSAX C KPUOKOHUTOBBIM
MaTepHalioM, Ha JaTHPOBAHHBIX MMOBEPXHOCTAX B MEPUIIIALUAIBHON 30HE 3TOTO OBICTPO OTCTYMAIOLIETO
nenHuka. [TokazaHo, 4To MOYBOOOPA30BaHKUE HA TAKUX OTJIOKEHHSIX MJIET Ha MOPSIIOK ObIcTpee, UeM Ha
JIeTHUKOBBIX MIEOHUCTHIX CyOCTpaTax, a Mo4Bbl HA KPHOKOHUTOBOM MaTepHalie HaclIeayloT €ro CBOMCTBA.

KitoueBble ciioBa cynparisiuaibHble CHCTEMBI, APKTHKA, PalOyTIepOIHOE JATUPOBAHHE, MUKPOMOP(OIOTHS
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I104YB, CTaOMILHBIE U30TOIIBI yriepoaa

G. Gozukara, A. E. Hartemink, and Y. Zhang "Soil Catena Characterization using pXRF and Vis-NIR
Spectroscopy in Northwest Turkey," Eurasian Soil Science, 2022. Ne 3.
https://doi.org/10.1134/S1064229322030061

Soil profile characterization using Vis-NIR and pXRF provides relatively quick measurements, and can
be conducted in-situ. The objectives of this study were to i) characterize soil profiles along a catena
using soil data and individual or combined Vis-NIR and pXRF data and ii) compare soil color, chemical
properties, physical properties, weathering indices, elemental concentrations, Vis-NIR spectra, pXRF8
spectra, pXRF45 spectra, and combined data to determine useful variables for explaining soil variations
along the catena using principal component analysis (PCA). Four soil profiles were described and
sampled along a catena in the Central Anatolia Region, Eskisehir, Turkey. Soil samples were collected
from delineated horizons and analyzed for the content of sand, silt, clay, electrical conductivity (EC),
pH, soil organic matter (SOM), CaCO3, and scanned by Vis-NIR (350-2500 nm) and pXRF (0-8 kV
and 045 kV) spectrometers. The soil profiles were described as Lithic Xeropsamments, Typic
Xeropsamments, and Typic Haploxerepts. It was found that color coordinates (R, G, B, L* and V),
physical properties (silt and clay), chemical properties (EC, pH, and CaCO3), weathering indices (SAF
and DI), and elemental concentrations (Fe, Ca, K, Ti, Zn, Rb, Sr, Zr, and Ba) increased from P1 to P3
along the soil catena (summit to backslope) in both topsoil and subsoil. Soil depth, the thickness of soil
horizons, and the darkness of soil color increased downslope along the catena. Soil physical properties
such as sand, silt, and clay content were more useful variables to characterize soil variation along the
catena than chemical properties such as EC, pH, SOM, and CaCO3. We conclude that proximal soil
sensors such as Vis-NIR and pXRF spectra can be successfully used for pedological characterization of
young and developing soils along a catena.

Keywords: Entisols, Inceptisol, soil spectra, proximal sensors, geochemical indices, soil color

XuMmus no4s

E.B. fIkoBneBa, /[.H. I'aboB, P.C. Bacunesuu @opmupoBaHre cocTaBa NOJUIUKINIECKIX apOMaTHYECKUX
YTIIEBOIOPOIOB OYTPUCTBIX OOJIOT B 30HAIBLHOM PSIy JIECOTYH/Ipa — ceBepHas TyHpa // [TouBoBenenue. 2022,
Ne 3. C. 296-314. https://doi.org/10.31857/S0032180X22030145

HccreoBaHo HaKOIUIEHHE TOIUIMKINYECKHX apOMaTHYECKUX YTIEBOJOPOIOB B PACTEHUAX U Topde
00JIOT TpeX MPUPOTHBIX MOA30H: JIECOTYHAPHI, FOXKHOU TYHIPHI U CEBEPHOI TyHApHL. OnpeaenecHue
COJICpKaHMSI TTOJIMAPEHOB TIPOBEICHO METOIOM BBICOKOA()(DEKTUBHOM JKUIKOCTHOM XpoMaTtorpapu.
OTCyTCTBHE CTATUCTUYCCKU 3HAUMMBIX pa3nuunii B HakorieHuH [TAY pacTeHusiMu 0THOTO BHIA B
MCCIIEZIOBAHHBIX 9KOTOHAX OIpPEENIIET BO3MOKHOCTD IKCTPAINIOIUPOBATh JaHHBIE IO cocTaBy [TAY
MCCIIEZIOBaHHBIX pAacCTeHHH Ha aApyrue poHoBBIE OyrpHucThie OonoTa. B BepxHei yactu npoduist cocTas
[TAY topda onpenensiics cocraBom [TAY noMuHUpYIOIIEH PacTUTEIEHOCTU. BBISIBIIEHBI BRICOKHE
3HaueHus1 KodpHUIMEHTOB Koppesauu coctaBa [TAY pacTeHnii-mOMUHAHTOB OOTAHUYECKOTO COCTaBa
u Topda. [locreneHHoe paznokeHue TPaBIHUCTHIX U IPEBECHBIX OCTATKOB, 00OTAIIEHHBIX JINTHUHOM,
MIPUBOMIIO K HOBOOOPA30BAaHUIO B TOP(E THKEIBIX CTPYKTYP MOTHAPEHOB, OTCYTCTBOBABIINX B COCTAaBE
pactenuii. Koaddurmentsr koppensiuu coctasa [IAY Topda u pacTeHuit yMeHbIIAINCH C
yYBEJIMYCHUEM TTTyOUHBI U CTETIEHU pasioxkeHus Topda. st Bcex uccieayeMpix TOPPSHUKOB BBISBICHA
TEH/ICHIIUSI 00paTHOW 3aBUCHMOCTH B HaKOIUIEHNH HaTannHa u O6en3[ghi|nepuiena u yMeHbIICHUU
conepxanus [IAY B BepxHUX ClIOSIX MHOTOJIETHEW Mep3s10Thl. CoJiepsKaHue MOJIMAPEHOB B CIIOSIX
MHOTOJIETHEW MEP3JIOTHI OMPENEISIIOCh HCTOPUIECKUMU 0COOCHHOCTSIMH (HOPMUPOBAHUS TOPPSIHUKOB.
B cnosix TophsaHnKOB, GOPMUPOBABIIMXCS B IIEPUO]] KIMMATUYECKOTO ONTHMYyMa ToJIONEeHa B YCIOBUAX
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M30BITOYHOTO YBIQXKHECHWS, BHISIBIICHBI TMKOBBIC 3HAUEHUS COIEpKAHUS S—6-sa1epHBIX CTpyKTYyp [TAY,
TJIaBHBIM 0Opa3zoM Oen3|ghi|nepunena. s TopdsHukoB, choOpMUPOBABIIUXCS KaK BEPXOBOE WU
nepexoaHoe 60JI0TO U BOSHUKIINX B CyOOOpeanbHbIi Mepro/l, MOBBIIIEHHBIX KOHIIEHTPALIUN
Ocn3[ghi]mepunena He oOHapy)keHo. BeposTHOI NpuunHON yMEHbIIICHUS coaepkanus [IAY B
TOPSHUKAX OT JECOTYHJIPHI U F0XKHOUM TYHJIPBI K CEBEPHOMN TYHJIPE MOXKET OBITh MOHUKEHHE
TeMIEpaTypsl OYB MIPU ABUKECHUU C FOTA HA CEBEP.

KittoueBbie cioBa: 6070THBIE pacTeHus, TOPQ, NOTUIUKINIECKUE apOMAaTHYECKUE YTIIEBOIOPOIbI,
Fibric Floatic Cryic Histosol, Fibric Folic Cryic Histosol, 3onaibHbI# psij mouB

K. V. Araujo, M. Pittarello, P. Carletti, A. R. M. Campos, and L. B. Dobbss "Structural Characterization and
Bioactivity of Humic and Fulvic Acids Extracted from Preserved and Degraded Brazilian Cerrado Biomes
Soils," Eurasian Soil Science, 2022. Ne 3. https://doi.org/10.1134/S1064229322030024

Humic substances are an important soil quality indicator, influencing its physical-chemical and
biological characteristics while directly affecting plant growth, through their biostimulant activity. To
elucidate the role of humic substances in seedlings acclimation it’s important to establish a relationship
among the origin, the structural composition and their biological activity. The aim of the present paper
is to characterize the soluble humic fractions extracted from soils of the Brazilian Cerrado biome with
different levels of preservation, and to verify their biological activity on seedlings of the pioneer
Cerrado native species (Vell.) Morong. Humic and fulvic acids were isolated from preserved and
degraded Cerrado areas. Humic compounds were characterized assessing total acidity, UV-VIS and IR
spectra. Humic substances bioactivity was evaluated on E. contortisiliquum seedlings grown in Leonard
pots, supplied with nutrient solution added with the optimal concentrations of humic and fulvic acids
and their mix. Seedlings root structure, antioxidant enzymes activity and photosynthetic pigments
contents were evaluated. The humic substances showed different chemical characteristics and
bioactivity depending on sampling area. Mixed humic and fulvic acids showed higher efficacy,
especially those coming from the preserved area. It is noteworthy that A) the type of management
influences humic fraction chemical structure, well reflected in their biological activity B) E.
contortisiliquum, shows a better response to humic substances coming from a well-established and
stable canopy.

Keywords: Biostimulants, Cerrado, FT-IR, Superoxide dismutase
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J.W. IToranos, A.Il. lIBapos, 1.B. I'openekun, O.A. Canumrapeesa, [.H. @enoroB Biusuus
POOOIOIrOTOBKY TTOYBEHHBIX 00PAa3IlOB Ha UX TEILIOTHAPO(YU3NICCKHE CBOWCTBA M AJICIIOTOKCUYHOCTS //
IMousosenenue. 2022. Ne 3. C. 315-325. https://doi.org/10.31857/S0032180X2203011X

Y TOouHEHBI IPEICTaBICHHS O MEXaHU3ME MTPOLIECCOB, MPOUCXOAIINX IPU BbICYIIMBAaHUN—YBIQ)KHEHUN TTOYB U
IIPU TEMIIEPaTypHBIX 00paboTKax BIaXHBIX TOYB, HA OCHOBE U3yUEHUs U3MEHEHUH ux cBoiicTB. MccnenoBanus
MIPOBOAMIIN Ha 00pa3liax AepHOBO-TIOI30IMCTON MOYBHL. 3yueHo BiMsHNUE BHICYIIMBAaHUS 00pa3OB HA UX
BOJIOY/IEP’KMBAIOIIYIO0 CIOCOOHOCTh B KaMJUISIPHON M COPOIIMOHHOM 0071aCTSAX OCHOBHOM rUAPO(U3NIECKOI
XapaKTePUCTUKU MOYB, BOJONPOHUIIAEMOCTb, BOAOYCTOMYMBOCTh TOUYBEHHBIX arperaToB U ajljIelIOTOKCHYHOCTbD.
PaccMmoTpeHo Bo3aelCTBHE TEPMOOOPAOOTKHU BIAXHBIX MOYB HA UX THIPO(UIBHO-THAPO(HOOHBIE CBONCTBA,
AIJIEIIOTOKCUYHOCTb, 3IEKTPOIPOBOIHOCTh BOJHBIX BBITSKEK U3 [TOYB U TEMIIEPATYPOIPOBOJIHOCTH MOYB.

VY CTaHOBIIEHO, YTO B MPOLIECCAX BHICYIIMBAHUSI—YBIaKHEHUS IIOUB U IIPU UX aBTOKJIAaBUPOBAHUU IPOUCXOAUT
ruipodoOu3aIys MOUYBEHHBIX YaCTUI] M YBEJIIMYUBACTCS KOJIMUYECTBO AJIIIEIOTOKCMHOB, HAXOSAIIUXCS B
JOCTYITHOMU 1151 pacTeHuit popme. [t 00bsICHEHNS OTYYSHHBIX JaHHBIX UCIOIb30BaHA CYIIECTBYIOIIAS
KOHLENIMS NEPECTPOMKU IIPH BBICYIIMBAHUN WM HATPEBE MOYB T'€JIEBBIX CTPYKTYP, IOKPBIBAIOIINX U
CBSI3bIBAIOIIMX [TI0YBEHHBIE YaCTHUIIBL. Mcrioabp3yemast MozieNb BKIItOYasa MPEeAnoI0KEHUE O TOM, UTO IEpBUYHBIE
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YaCTHIBI TYMYCOBBIX BEIIECTB, IMEIOIINE TUPHIHHYIO TOBEPXHOCTh U 00pasyromue GppakTaabHbIe KIaCTepHl,
MOTYT B3aUMOJICHICTBOBATH IPYT C IPYrOM, HaXOAACh B OMM)KHUX U JaTbHUX MUHUMYMaXx arperarum.
KiroueBsle ciioBa: reseBble CTPYKTYphI, OPIraHUYECKOE BEIIECTBO MOYB, OCHOBHAS THIPOQHU3NIECKas
XapaKTepUCTHKA, (UIbTPALIUs, TEMIIEPATYPOIIPOBOIHOCTD MOYB, THAPOPMIEHO-THAPO(HOOHBIE CBOWCTBA MTOYB,
BOJIOYCTOWYHMBOCTb TIOYBEHHBIX arperaTton

O. A. Codunckas, A. B. Kocrepun, A. A. I'asieeB HeomHOpO1HOCTE CMaYMBaHUs IOBEPXHOCTH

rupodoOn3NpPOBaHHBIX MOYB U NO4YB00Opa3yroumx mnopoy // [lousosenenue. 2022. Ne 3. C. 326-336.
https://doi.org/10.31857/S0032180X22030133

HccnenoBaH psiji MOYB ¥ MOYBOOOPA3YIOIIMX ITOPOJT HA MpeaMeT (GOpMUPOBAHHSI HEOTHOPOJHONH CMaYlMBaeMOCTH
IIPU yYaCTHUU OCTATOYHOTO rHApo(oOHOTr0 3arps3HeHus B 1abopaTOpHOM 3KcriepumMenTe. Llens nccnenoBanus —
OIIpEJICJICHUE XapaKTEPHBIX KOHTAKTHBIX YIJIOB CMAaUYUBAHMSI ITOYB U IIOYBOOOPA3YIONIMX TOPO B Pa3IMYHBIX
IKCIIEPUMEHTAIBHBIX CUTyalHsIX. KOHTaKTHBIN yrojl CMauuBaHUS U3MEPSUIICS METOA0OM MIPHKPETICHHOTO
My3bIPbKa, CyTh KOTOPOTO 3aKJIF0OYACTCS B IIPUKPEILICHUU Y3bIPbKa BO3lyXa K TOPHU30HTAIbHOM MTOBEPXHOCTH
npemnapara oopasiia, Morpy>keHHOTO B BOJLY, C IIOCJIEAYIOIIMM U3MEPEHUEM KOHTAKTHOTO YIJla CMaYHBAaHUS IO
npoduiio poTonzodpaxenus my3bipbka. OOpasIbl HCKYCCTBEHHO THIPOPOOU3NPOBAIIU C TOMOIIBIO CPE/,
coziepkammx MeHee 1% oT Beca mpOAYKTOB pa3ioxKeHUs HEPTH U aJallTHPOBAHHYIO K HUM MUKPOdIIOpy.
BrisiBiieHa 3aBUCUMOCTD THIIOB M ITAPAMETPOB CTATUCTUYCCKUX PACIPEACICHUN KOHTAKTHOTO yIila CMaYlBaHHS
OT ycIoBuH ruapododusanuu. Y CTaHOBICHO, 4TO PopMUpoBaHre THAPO(HOOHOCTH 00pa3IOB MIPOUCKOIIIIO TTPH
YYaCTHUU IPUBHECCHHOTO OPraHMYECKOTO BEIIECTBA B YCIOBHSX HEMIOJIHOTO BJIArOHACBIICHUS. Pe3yabTaThl
HCCJICIOBAHMS MOTYT OBITh TIOJIC3HBI [Tl OIEHKU U TIPOTHO3a BO3JACHCTBYS THAPOPOOHBIX 3arps3HUTEICH 1
MOYBOYJIYUIIUTEJICH, @ TAKXKE ITPH COBEPIIICHCTBOBAHUU METOJIMK ONPEICIICHUSI KOHTAKTHOTO yIila CMauyUuBaHHUSI
Ha TIOBEPXHOCTH ITOYB.

KitoueBsie cioBa: ruipodoOHbIe U THIPODUIBHBIE YYACTKU IOYB, OMMOAANIBHOE paclpeiesieHue, OCTaTOYHOe
ruipodoOHOE 3arps3HEeHHEe TOYB, METO]] IPUKPENIICHHOTO My3bIpbKa, 3()(heKT MUHEPATU30BaHHBIX [IAPHKOB

Nihal Niaz, Cheng Tang, Ruixi Zhang, and Guixin Chu "Application of Magnetic Treated Water Irrigation
Increased Soil SaltLeachate by Altering Water Property,” Eurasian Soil Science, 2022. Ne 3.
https://doi.org/10.1134/S1064229322030103

Magnetically-treated water (MTW) has been used for many years and has shown promise in leaching
some ions from soil. However, contradictory or paradoxical results are often available, debates about
this issue have never ceased so far. In this study, a soil cylinder incubation experiment and a magnetic
treatment experiment were conducted to explore the effect of magnetic water irrigation on soil salt
leachate in Shihezi, Xinjiang, China. Treatments included magnetic-treated water irrigation at four
levels of magnetic field intensity (0, 100, 300 and 500 mT). The convection-dispersion equation was
employed to simulate soil salt and soil water movement at the soil profile. Results showed that magnetic
treatments increased water pH, decreased water electrical conductivity (EC) and altered water
absorbance value. The leachate volume and salt amounts leached with magnetized water treatments
were significantly increased and improved when compared to the control. The time required for
complete breakthrough in the control treatment was greater than in the magnetized water treatments.
The mean pore velocities with the T100, T300 and T500 treatments increased by 7.6, 14.7 and 1.6%
respectively to the control treatment, while the average dispersion coefficient across the three
magnetized water treatments increased by 48.6% in contrast to the control. These findings provide solid
evidence that magnetic water irrigation technology could be used to prevent soil salinization, and a
magnetic intensity of 300 mT is recommended.

Keywords: magnetization technology, irrigation, Convection-dispersion equation, magnetized water,
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A. B. T'onoBuenko, T. A. CemenoBa, A. A. Mopo3sos, T. B. I'myxosa, JI. 1. MaumeBa MukoObroTa HU3MHHBIX
topsuukos // [TousoBenenue. 2022. Ne 3. C. 337-346. https://doi.org/10.31857/S0032180X22030054

Jliig pacmMpeHust 3HaHui 0 OMOpa3HOOOpa3UK U OCOOEHHOCTSIX (PYHKIIMOHUPOBAHUSI MUKPOOPTAaHU3MOB
B OOJIOTHBIX 9KOCUCTEMaX MPOBEIEHO KOMIUIEKCHOE H3yYeHHE MUKOOHOTHI TIOJTHBIX MPOdUIei
HU3UHHBIX TOPPSHUKOB HA OCHOBAHWU TOKa3aresnei oommus u paznooOpaszusi. O0bekTaMu
MCCJIeIOBAHUS TTOCITY>KHIIA MOIIIHbIE HU3UHHBIE TOP(SIHUKU JIECHOTO U TOMMEHHOT0 3200 1aunBaHUs
(TBepckast u Tomckast obmactu Poccun). [lokazarenu oouinsi rpuOOB BBISBIISIIN
JIOMHUHECIIEHTHO-MHKPOCKOITMYECKUM U YalleIHBIM METOI0M. M IeHTH(UKAIINIO KYJTbTUBUPYEMBIX
rpuOOB MPOBOAUIIU HAa OCHOBAaHUYU (EHOTUITMYECKHX MPU3HAKOB. Bee momyyaembie mokazarenu
paccMaTpUBaliv C Y4eTOM JesieHus mpoduis TOpGSHUKOB Ha JNESTENbHBIA U MHEPTHBIN ciion. OOpasIsl
13 TOP(PSIHUKOB OTOMPAIN OCIOMHO ¢ yueToM 00TaHHMYECKOro coctaBa TophoB B KoHIE ceHTs0ps 2019
r. B nccnenyeMbix TopdsiHUKax AauHA TPUOHOTO MUIIETHS BapbupoBaia ot 195 no 2300 m/r,
YHCIEHHOCTH CcTIOp — OT § 10 45 MutH/T cyxoro Topda. ToppsHUKH CyIIECTBEHHO pa3indaiuch Mo
o6nomacce rpubHoOro Munenus (B 2—24 pas), Torzaa Kak no 6momacce crop rpudoB XxapakTepu30BajIiCh
OJIM3KMMU 3HaYEHUSMU. 3anachkl rpUOHON OMOMACChl, paCCUUTAHHBIE HA BECH MPO(PUIIb, COCTABISIIN OT
2 no 18.7 1/ra. {omnst rpuOHOM 6HMOMacChl ASATEIBLHOTO CI0s cocTaBisuia 52—72% ot rpuOHON OMOMAaCCHhI
Bcero npoduiis TopdstaukoB. KynbTuBupyemsbie rpulbl ObLTH IPEICTABIEHBI 52 BUIaMU U3 32 pOJIOB.
HaubGonee yacto BcTpeuanuck npeacraButenu poaoB Mortierella, Cladosporium, Penicillium u
Trichoderma. [IpuBeneHs! criicku BUAOB IpuOOB U yacToTa Ux BcTpeuaemoctr. Uuaeke lllennona
BapeupoBan ot 1.8 1o 2.5. Takconomuyeckoe cxoacTBO (110 kodhpunrenty CbepeHceHa) rpuOHbBIX
KOMILJIEKCOB UCCIIETyeMbIX TOPPSHUKOB He mpeBbimaio 0.65.

KiroueBsie crnoBa: Topdsnbie s3yTpodHbIe MouBkI, Sapric Histosols, rpubnas 6uomacca, MULIETUH,
CIOPBI, KYJIbTUBUPYEMBIE TPUOBI, CIIMCKU BUIOB, YaCTOTa BCTpedaeMocTH, unjekc lllenHona,
kod(purment CrepeHceHa

Yexun M. P., JIvicak JI. B., Jlaneiruna E. B. Yucnennocts 1 Mopdosorudeckoe pasHoodpasus 6aktepruodaros B
nousax // [TouBosenenue. 2022. Ne 3. C. 347-353. https://doi.org/10.31857/S0032180X22030042

C nmomo1pto MeTo/1a MU(ITYyOpeCeHTHON MUKPOCKOTIMH BBISIBJICHO MIPUCYTCTBUE OakTepro(haroB BO
Bcex oOpasiax uccieayeMbix nous (uepnosema (Haplic Chernozem, WRB); nepHoBo-110130/11CTOM
(Albic Retisol (Cutanic, Siltic), WRB), kxamrtanosoii (Haplic Kastanozem, WRB),
amutroBraibHO-1epHOBO# (Fluvisol (Loamic, Humic, WRB)). Uucnennocts Oakteprodaros,
nojicuuTaHHas ¢ nomotpio kpacurens SYBR Green 1, nocturana 3nauntensubix BenuunH (0.34-5.7
MIIpA/T Io4Bkl). C MOMOIIBI0 METO/Ia MPOCBEYUBAIOIICH INEKTPOHHON MUKPOCKOIIUHU OTIPEIEeTICHbI
MUKOCadIPUYECKHUE, XBOCTAThIC M HUTYAaThIe MOp(OTHIBI OakTeprodaros. CpaBHEHHE YUCIECHHOCTH
OakTepruodaroB U 6aKTepuil B HCCIEAYyEMbIX 00pa3Iiax Mmokasajio, 9YTo YUCICHHOCTh (aroB Oblia
HECKOJIbKO MEHBIIIE YUCIEHHOCTH OaKTepuil (3a HCKIIIOYEHNEM TI0Ka3aTellel B 00pasiax yepHo3eMa 1
MOYBbl AHTAPKTH/IbI, TJI€ YUCICHHOCTD (DaroB ObLIa HE3HAUYUTEIHHO OO0JIbIIE YUCIEHHOCTH OaKTepuil).
CooTHollIeHHE MOKa3aTeNiel YuCIeHHOCTH OakTepuodaru/6akrepun cocrapisuio ot 0.16 qo 1.67. C
nomMo1bio kpacutens L7005 onpenenena 4nciIeHHOCTh TPaMOTPHUIATEIBHBIX U TPAMIIOIOKUTETBHBIX
KJIETOK OaKTepuii, BHIITOJHEHO CPAaBHEHUE C YUCIEHHOCTHIO OakTeprnodaros B 00pas3muax TopQsiHON U
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KalITaHOBOW MouBbl. OTMEUEHO NpeodiiajlaHue TpaMOTpULIATENbHBIX KIETOK OakTepuit (61% ot oOei
YHUCJIEHHOCTH OakTepuil). UhCIeHHOCTh (paroB B NepeyBlaXHEHHOM OuoTore (TopsiHOM ouBe) ObLIa B
3 pasa OoJibliIe 10 CPAaBHEHHIO C CYyXUM OMOTONOM (KaIITaHOBOW NOYBOM). BhIsIBIIEHHBIE BEICOKHE
BEJIMYMHBI YHCIIEHHOCTH U 3HAYUTEIbHOE MOP(OJIOrndecKkoe pazHooOpasue (haros Mo3BoJISIOT
MPEINOIOKUTH ONPECIIEHHYIO POJIb B PETYIAINNA YUCICHHOCTH OaKTepuil B IOYBAX.

Kirouessie coBa: SYBR Green 1, uncieHHOCTh GakTepuii, MPOCBEUNBAIOIIAs SJICKTPOHHAS
mukpockonusi, WRB

C.Y.Li, X. L. Li, X. X. Su, Y. W. Yang, and H. L. Li "Effects of Alpine Wetland Degradation on Soil Microbial
Structure and Diversity on the Qinghai Tibet Plateau,” Eurasian Soil Science, 2022. Ne 3.
https://doi.org/10.1134/S1064229322030097

The characteristics of microbial structure in different soil degradation stages caused by the drought processes
from wetland to meadow on the Qinghai Tibet Plateau were analyzed. The composition and diversity of soil
bacteria and fungi were also analyzed by using high-throughput sequencing technology. The results showed that
Proteobacteria was the highest abundance among bacteria, and Ascomycota was the highest among fungi. The
degradation transition from alpine wetland to alpine meadow had insignificantly affected on the dominant
bacteria, but had significantly affected on Gracilibacteriae and Ignavibacteriae bacterial phyla (P < 0.05), which
characterized low abundance. The relative abundance of the dominant, fungal phyla Mortierellomycota (P <
0.05) significantly increased in soils along the degradation gradient. There was no significant difference between
soil bacteria and fungi for Alpha diversity in different soil degradation stages. Beta diversity was found to be
significant difference in soil bacterial structure for alpine swamp wetland and alpine meadow. Soil pH, water
content, total organic carbon (TOC), total nitrogen (TN) decreased significantly (P < 0.05) with the degradation
stages. RDA analysis showed that TN and TOC achieved the highest effect on the bacteria number expressed as
operational taxonomic units and their Shannon index, moreover soil water content significantly affected on fungi
number and Shannon index. TN and bacterial number had a significant positive correlation (P < 0.05). The
relative abundance of Gracilibacteriae, Ignavibacteriae and Elusimicrobiae, which are beneficial to soil C and N
contents and that Gemmatimonadetes are beneficial to N fixation, decreased in the drought processes of alpine
wetland. This result could increase the relative abundance of the fungi phylum of Mortierellomycota, and might
decrease the soil microbial diversity.

Keywords: alpine swamp wetland, high-throughput sequencing, soil microbial diversity

Da-Cheng Hao, Lei Wang, Wei Gao, Hongtu Xie, Xuelian Bao, Zhongjun Jia, and Lianfeng Wang
"Disentangling Effects of Moisture/gas Regimes on Microbial Community, Network Configuration and Nitrogen
Turnover of Black Soil," Eurasian Soil Science, . 2022. Ne 3. https://doi.org/10.1134/51064229322030073

Diverse microbes in arable black soil participate in the biogeochemical cycling of nitrogen, which
profoundly impact on the fertility and greenhouse gas (GHG) emission. However, the effects of
environmental factors on the structure and functions of microbial communities have not been thoroughly
elucidated. We performed the indoor microcosm study to collect the soil samples under six moisture
(constant and wetting)/ gas (air, 10% acetylene, oxygen and argon) regimes and investigated the
alterations of bacterial community composition, nitrification/denitrification gene abundance and
nitrogen metabolic functions under different conditions by high-throughput sequencing, quantitative
PCR, physicochemical analyses and bioinformatics. It was found that the N20/CO2 emission under six
moisture/gas regimes were significantly different (p < 0.001), the processing time also dramatically
influenced the GHG emission, and there were considerable interactions between moisture/gas regime
and processing time. The impact of moisture/gas regimes, processing time and interaction item on -N
and -N was also conspicuous. The moisture/gas regime significantly affected the community diversity
rather than community richness. The key responsive bacterial classes under different gas conditions
were Gammaproteobacteria, Bacteroidia and Alphaproteobacteria, in contrast to Actinobacteria,
Alphaproteobacteria and Thermoleophilia under different moisture regimes. The abundance of
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Piscinibacter, Chujaibacter, Symbiobacteraceae and Acidobacteriales species was positively correlated
with moisture and N20 emission, and denitrification, nitrate reduction to ammonium, nitrification,
nitrogen mineralization/fixation were the dominant processes of nitrogen cycle in black soil, which were
supported by co-occurring network analyses and Spearman correlation heatmap. The hub nodes and
connection mode of microbial nitrogen-cycling network differ under six moisture/gas regimes, and the
same species could be active in multiple major nitrogen turnover processes simultaneously. These
findings shed light on the prevention and control of soil fertility decline and global warming.

Keywords nitrous oxide, nitrification, denitrification, nitrate/nitrite reduction to ammonium, black soil,
moisture regime, metagenomics, bioinformatics

Jerpaaganus, BOCCTAHOBJIEHUE H OXPaHA MOYB
I".®. Papukona, E.B. Kyzuna u T.}O. Kopurynosa Briusiaue 6nopeMeananu Ha OMOJIOTHYECKYI0 aKTHBHOCTb

YepHO3eMa BBIIIEIOYCHHOT0, 3arpsi3HeHHOro HedThio 1 cBuHIOM // TTouBoBenenue. 2022. Ne 3. C. 354-3609.
https://doi.org/10.31857/S0032180X22030121

B MonenpHOM 3KCTIEpUMEHTE IPOBEACH KOMIUICKCHBIN aHaIH3 BIUSHUS 3arPsS3HEHUS HEPTHIO, CBHHIIOM
Y X KOMOWHAIMSIMH, a TaKKe OMOpeMeINaIiy ¢ UCTIOIh30BaHNEM MUKPOOPTaHU3MOB Ha
OMOJIOTMYECKYIO aKTHBHOCTb BbITIeTI0ueHHOTO YepHo3ema (Luvic Chernozem). O6bekTOoM
WCCJIeIOBAaHUS SIBUJIACh TIOYBA, OTOOpaHHAs Ha TeppuTopuu Y puMcKoro pailona Pecryonuku
BbamkopTocTan 1 HICKyCCTBEHHO 3arpsi3HEHHas MepeurCcIeHHbIMU MoJUTIoTanTaMu. J{iist ee o0paboTku
MPUMEHEHBI YTIEBOIOPOJOKUCIISIIONINE ITaMMbI 0aKTepUH, YCTONUMBbBIE K MTOBBIIIEHHBIM
KOHIIEHTPAIMSIM HMOHOB CBUHIIA. Bce BUBI MOJUTIOTAHTOB YBEIUYUBAIN (PUTOTOKCUYHOCTD MOYBHI, &
MPUMEHEHNE MUKPOOPTAaHU3MOB YMEHBIIIAJIO €€, YTO MPOSBUIOCH B YBETMUYEHUN HHIEKCA BCX0XKECTH
cemsiH Ha 1.2—19.2% no cpaBHeHuto ¢ HeoOpaboTaHHBIMY BapuaHTaMu. BHeceHue cBUHIIA B
He(dTe3arps3HeHHYI0 MTOYBY YMEHBIIINUIIO CTEIICHb Pa3JIoKeHUs yriaeBoaopo1oB Ha 4.4—11.2%.
Bakrepuzanus 3arps3HEHHBIX [TOYB YCHIIWIIA JErpalaliiio yriaeBogopoaoB Ha 6.2—33.8%. B nouBax ¢
HEPTHIO, HE(PTHIO U CBUHIIOM YBETHYMIIACh 00Iasi YNCIEHHOCTh MUKPOOPTaHU3MOB. BEIsSIBICHO, 4TO
aKTUHOMUIIETHI Han0oJiee YyBCTBUTEIbHBI K IPUCYTCTBUIO KCEHOOMOTHKOB. K KOHITY SKCIiepuMeHTa
(depMeHTaTHBHAS aKTUBHOCTH HedTecoaeprKaliel moYBbsl yMeHbIIwIack. Hanuune cBuHIA
HE3HAYUTENBHO YBEJIMYWIIO KaTaJa3HYI0 U HHBEPTa3HYIO aKTUBHOCTH B IIEPBOM MOJIOBUHE OMbITA.
CoBMecTHOE 3arpsi3HEHHE 3aMETHO MOIABIISANIO AKTUBHOCTD KaTalla3bl U ypeasbl. BHeceHue MUKpoOHBIX
IpernaparoB OJaronpusTHO CKa3ajJoCh Ha BOCCTAHOBICHUH (PEPMEHTATUBHON aKTUBHOCTHU TIOYBHI.
Hcnonbs3oBaHHbIE OaKTEPUH CIIOCOOCTBOBAIN YMEHBIICHUIO (PUTOTOKCUYHOCTH U YBEJINYCHUIO
(bepMeHTaTHBHON aKTUBHOCTH TOYBBI, UTO JICJIAET UX MEPCIICKTUBHBIMU areHTaMH IS
OMOpEeKyIbTUBALIUY TTOYB.

KiroueBble cioBa: yrieBo10poIOKUCIIONe 0akTeprn, GUTOTOKCUYIHOCTD MOYB, (PepMEHTATHBHAS
aKTUBHOCTH TIOYB

Kyxapuuk T. U., Uepnrok B. /. 3arps3HeHre NoYB MUKPOILIACTUKOM TP MTPOU3BOCTBE MEHONOIUCTHPOA //
[TouBoBenenue. 2022. Ne 3. C. 370-380. https://doi.org/10.31857/S0032180X2203008X

[IpencraBneHs! pe3yabTaThl U3yUCHUS 3aTPA3HEHUS TTOYB MUKPOTUTACTUKOM B 30HE BIUSHUS MPOMBIIIIEHHOTO
MPEANPUITHS TIO TPOU3BOCTBY NEHOMOIUCTUPOIbHBIX IIUT (MuHCK, benapyce). HccinenoBanus BEIOIHEHbI
Ha MTPOMILIOINIA/IKE U B TIOMMe Mayiol peku Ha pacctosauu 10 S00—600 M OT UCTOYHMKA; OTOOPAaHBI U
MIpOaHATM3UPOBaHBI MPOOKI aToBraTbHOM (Fluvisols) mouBbl, TOHHBIX OTIOKEHHI U HAHOCHBIX TPYHTOB C
npoMiuiomaaku. OnpenenaeHue coaepKaHus YaCTHIL MOJIUCTUPOIIa B OTOOPaHHBIX MPO0aX OCYIIECTBISIOCH C
MCIOJIb30BAaHNEM METOJIOB IMPOCEUBAHUS CyXUX HABECOK, (DJIOTAIMU B JUCTUIIMPOBAHHON BOJIC U HATPEBAHMSL.
JInst ynaneHuss npupoJHbIX OpraHUYECKUX BEUIECTB UCIONIb30BaiCs 30%-Hbll pacTBOP MEPEKUCH BOJIOPOLA.
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KonnyecTBO yacTril MUKPOIIJIAaCTHKA OMPEAEIISIIOCh BU3YalIbHO BO Ppakiusax 3-5, 2-3, 1-2 u <1 mm.

Y CTaHOBIIEHO, YTO YaCTHUIII IOJIUCTUPOIIA OOHAPYKUBAIOTCS BO BCEX MU3YUYECHHBIX IPOOAX MOYB, TOHHBIX
OTJIOKEHUH U TeXHOTeHHBIX IpyHTOB. CojiepaHue YacTHIL MOJIUCTUPOIIA pa3MEPOM <5 MM B MOYBE
MPOMITIONIAAKH BapbupyeT ot 31 1o 175 en./kr, B mouBe moimel — ot 94 10 8864 en./kr. B GonbImmHCTBE
Clly4aeB JOMUHHUPYIOT Qpakuuu pazmepoM <l, pexxe — 1-2 MM. MukporuiacTuk 0OHapyKeH Kak B BEpXHHUX
ropuzoHTax nmoussl (0-5 cMm), Tak u Ha rayonne 10 15-20 cm. IlokaszaHo, 4TO paccestHue TPaHyJl ChIPbS
(monucTUposia BCOEHUBAIOIIETOCS ) M OTXO0I0B (BCIIEHEHHBIX I'PaHyJl M KPOIIKU MEHOIIACTa) OCYIIECTBISETCS
[IPEUMYLIECTBEHHO C IOBEPXHOCTHBIM CTOKOM.

KittoueBbie c10Ba: MONIUCTUPOI BCIEHUBAIOIIMICS, TICHOILIIACT, IPaHYyJIbl ChIPbsI, IPOMILIOIAAKA, ToiiMa

TpeGoBanus Kk pykonucsiM, nnpencrasisieMbiM B skypHai "[louBoBenenue” // [louBoBenenue. 2022. Ne 3. C.
381-384.



