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I'ene3uc u reorpadusi nous
Hecsatkun P. B., JlecoBas C. H., OxonemnukoBa M. B., IBanoBa A. 3. Kpuo3ewmsl u nanesbie

crnaboudGpepeHIMPOBAHHbBIC TOYBBI TYHP U Taiirk SIKyTHH: CBOHCTBA, MUHEPAJIOIMIECKUI COCTaB U
knaccudukanus // TlouBosenenue. 2021. Ne 12. C. 1423-1436. https://doi.org/10.31857/S0032180X21120042

W3y4eHsl CBOKCTBA, MUHEPAIOTHYECKUI COCTAB MIIMCTHIX (ppakumii 1 npoduitbHOE pactipeesieHue TITNHUCTBIX
MUHEpaJIOB B c1abo1udepeHIMpOoBaHHbIX OYBaxX SIKyTHH, cPOPMUPOBAHHBIX B YCIOBUAX XOJIOTHOTO
yIBTPAKOHTHHEHTAIBHOTO KinMaTa. OOBEKTHI MPEICTaBICHBI KPHO3eMaMH TYHIPHI, PEIKOJIECHI 1 CEBEPHOI
taiiru (AHabapckoe miaTo U Ana3eiickoe MI0CKOTOphe) U MAJIEBONH MEP3JIOTHOM MOYBOM MO30HBI CpETHEH
taiiru (LlenTpansHo-SIkyTckas paBanHa). BersgBieHo, uyto npoduisHas auddepeHnnanys TIHHACTBIX
MHUHEpAJIOB B ITOYBAX BBIPAXKEHA CJIa00 M3-3a KPUOTEHHON roMoreHu3anun. HecMoTpst Ha n3MeHeHue
KHCJIOTHO-IIIEIOYHBIX YCIOBHI Npodnib naneBoi moussl cinado auddepeHupoBaH Mo MUHEPAIOTHIECKOMY
coctaBy. OJTHaKO aHAJIN3 MOTYYSHHBIX JaHHBIX ITO3BOJISIET MPEIIOJI0KHUTh, YTO BEIBETPUBAHIE MUHEPAJIOB B
najieBbIx nousax LlenTpanbHol SKyTun siBnsercs 0ojee 3HAYUTEIbHBIM, YEM CUUTAJIOCHh paHee. DTO
MPEIOI0KEHNE COTIIACYEeTCs C HATMUMEM B MPO(UIIE MOITHOTO TYMYCOBOTO TOPU30HTA, XapaKTEPHOTO IS
NOYB I'YMHJIHBIX PerHoHOB. LlenecooOpa3Ho 3tu nmouss! LlenTpansHol SIKyTHH KiaccupuImupoBaTh Kak
JE€pHOBO-TIAJIEBEIE.

KiroueBrle cioBa: KPHUOI'€CHHBIC ITOYBLI, I'TMHUCTBIC MUHEPAJIbI, YJII)TpaKOHTI/IHeHTaJII)HBIfI KJIImMart

J. Chudecka, T. Tomaszewicz, M. Podlasinski Heavy Metals Content and other Properties of the Anthropogenic
Layer of the City of Szczecin (Poland) //Eurasian Soil Science, 2021. Ne 12.
https://doi.org/10.1134/S1064229321120036 ony6/iMKOBaHA TOJLKO B AHTJIHICKOI BepCHH

The aim of the study was to establish the diversity of heavy metals content and other properties of the
anthropogenic layer covering the areas of Szczecin city with different history and time of settlement. The
thickest anthropogenic layer, up to 6.2 m, covers the oldest area of this city—the Old Town. In the area earlier
occupied by Fort Wilhelm, intensively inhabited from the 1730s, this layer reached the maximum thickness of
2.2 m. In these two oldest areas of Szczecin city, the anthropogenic layer was made by debris and highdebris
materials. In the younger area of Szczecin city, settled at the end of the 19th century, the anthropogenic layer
reached a thickness of up to 0.8 m, with no debris deposits. The most contaminated with heavy metals was the
anthropogenic layer of the Old Town, and the least contaminated was the anthropogenic layer of younger
districts of Szczecin city. In the Old Town the contents of Pb, Zn and Cu were higher than admissible by Polish
legal regulations, indicative of pollution. The area of Fort Wilhelm was polluted only by Pb and Zn. In these two
oldest areas, the maximum contents of metals were found often in deeper parts of the anthropogenic layer (<25
cm)—in debris and high-debris materials. The younger districts of Szczecin city were not contaminated with any
of the analyzed metals. In these areas the frequent occurrence of maximum amounts of metals in the top layer
(0-25 cm) suggests their contemporary origin. The anthropogenic layer of the oldest areas of Szczecin city was
characterized also by higher degree of salinity and alkalization in relation to that in the younger districts of this
city.

Keywords: anthropogenic layer, technogenic admixtures, artefacts, urban soils, salinity, heavy metals

Enbnos M. B., OsunnnukoB A. 1O., AnekceeB A. O., Mutenko I'. B. OTk/IHK 104B Ha U3MEHEHNE KJIMMAaTa B

CTEeMHOM 30He eBporneiickol yactu Poccun 3a mocnenuue necstunerus // [Tousoseaenne. 2021. Ne 12. C.
1437-1448. https://doi.org/10.31857/S0032180X21120066

HpOBeI[eHI:I HCCIICA0OBAHUA CBOMCTB IIOYB CTCIHOU 30HBI, IPUYPOUCHHBIX K CCTCCTBCHHBIM HaCT6I/IIJ_[aM
Bonro-Jlorckoro mexaypeuns u CeBepHoro [Ipukacnus. OObeKTaMu UCCICTOBAHUM TTOCTYKUITN
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CBETJIO-KaIlITAHOBBIC ITOYBHI, KallITaHOBBIE MOYBHI 1 coJoHIlbl (Calcic Cambic Kastanozems, Salic Gypsic
Solonetz), pacrnonokeHHbIE Ha y4acTKax, MPHICTAIOIIMX K apXCOJIOTHICCKUM aMITHUKaM (KypraHHbIM
MoruibHuKaM). [Tokazano, uTo nmoBTOpHBIE 00cIen0BaHus n3yueHHbIX 20—40 jieT Ha3a] MOYB HE
3a(hKCHPOBAIM 3aMETHBIX U3MEHEHHUI X CBOUCTB. Pactpenenenue no npoduiito moyB KapoOOHATOB,
conepskanusi Copr u ooMeHHOro Na+ B COJIOHIIOBBIX TOPU30HTAX MPAKTUUECKU HE U3MeHMI0Ch. Ha ypoBHE
o0IIeH TeHJCHIINH OTMEUEHO He3HaunTeNbHOE (He 0osee 0.5% BeTUYHHBI TUIOTHOTO OCTATKA BOIHON BBITSIKKH )
YBEJIMYEHHUE 3aCOJCHHOCTH BepXHEH MeTpoBOi nmouBeHHOM Toumu. Ha Tepputropun CeBepubix Epreneit
BO3pociias 3a nociennue 20 geT nacTOMIIHAS Harpy3Ka BbI3Baja YBEJIMUYEHUE TJIOMIANA SPO3UOHHBIX
MUKPOTIOHUKEHHM, 3aHATHIX KOPKOBBIMHU COJIOHIIAMHU. BBIMOIHEHO MOIETMPOBaHHE MPOCTPAHCTBEHHOTO
pacnpe/iesieHus: 3HaYeHUM HHJEKCA apUIHOCTU C IIOCTPOEHUEM U30JIMHUN, IPOAHATU3UPOBAHO CMEILLIEHNE
IpaHull CTEHOM 30HbI Ha TeppuTopun Hikuero [1oBomkbs B 3aBUCHMOCTH OT IMHAMUKH KJIMMaTa 3a
nociennue 60 ner. TenaeHuus ycuieHus 3acyuinBoCcTy B Hayase XX B. mmociie srarna noBbIIIEHHOTO
YBJIQKHEHUS BTOPOil MonoBrUHBI XX B. BBISIBJICHA MIPAKTUUYECKH JIJIs1 BCEH TEPPUTOPUU IOTa
Bocrouyno-EBponeickoi paBHUHBI.

KirroueBble cioBa: cTenb, M3MEHEHHs KJIMMara, KalTaHoBble mouBkl, cononmsl, Calcic Cambic Kastanozems,
Salic Gypsic Solonetz

Ju-Hyon Thak, Tong-Kwon Ryu, Jong-Sim Sin, Myong-Gil Choe Digital terrain analysis approach to improve
soil depth prediction with parent material dataset // Eurasian Soil Science, 2021. Ne 12.
https://doi.org/10.1134/S1064229321120139 ony6/imKoBaHa TOJLKO B AHTJIMICKO BepCUH

Soil depth (depth of soil) is a key factor to evaluate the potential of land for farming. Observation of soil depth
has been performed by field work over the long term, consuming enormous time and huge labor. Prediction of
the soil depth using digital terrain analysis could be conducted not only with less time and labors, but without
solum destruction, compared to conventional field observation. In the present study, we analyzed various
relationships between soil depth and digital terrain attributes with parent materials dataset, and established a
useful model for spatial prediction of the soil depth in the Pongsang Creek Watershed. Prediction models for soil
depth were built based on simple linear regression (SLR) and selection-wise non-linear regression (SWNR),
respectively, and their results were compared with each other. Use of the SWNR significantly improved the
SLR, for every parent material. Globally, the SWNR improved validation performance by 0.36 for R2 and 23.21
for RMSE (R2 = 0.65, RMSE = 5.95), compared to the SLR. This finding confirms high potential of parent
material dataset and the SWNR in digital terrain analysis for soil depth prediction.

Keywords: terrain attribute, digital elevation model, selection-wise non-linear regression, digital soil mapping,
statistical modeling, cross-validation

XuMus 1Mo4B

A.T. 3aBap3una, H. H. [lanuenko, B. B. /lemun, 3. 1. Aprembena, b. M. Koryt 'ymMnHoOBBIE BeniecTBa —
THITOTE3BI B peabHOCTh (0030p) // [TouBoBenenue. 2021. Ne 12. C. 1449-1480.
https://doi.org/10.31857/S0032180X21120169

I'ymunoBeiMu BeniectBamu (I'B) Ha3bIBalOT COBOKYMHOCTh I€TEPOr€HHBIX TEMHOOKPAIIEHHBIX MOJUANCIEPCHBIX
BEIIIECTB, paCIpPOCTPAHEHHBIX B OYBaX, TOP(ax, MPUPOTHBIX BOAAX U JOHHBIX ocajkax. CorjJacHO TUIOTE3aM,
I'B o6pa3yroTcst B pe3ynbTare Jerpajganui OMOnoJIMMEepOB OPraHUIECKUX OCTATKOB M PeaKIIuid
CBOOOTHOPAIUKAIBHOM KOHACH CAIMHU (TIpoliecc Ha3bIBaeTcs TymMudukanueit). ['B npuHATO OTHOCHTH K 0000
KaTeropuu crneuupuuecKux NpUpoJHbIX COEJUHEHUH, KOTOPBIE HE UMEIOT aHAJIOTOB B KUBBIX OpraHU3Max,
OTJIMYHBI OT OMOMOJIEKYJI PACTUTEIBHBIX U MUKPOOHBIX TKaHE! 1 0071a1al0T YCTOMYUBOCTHIO K OMOIECTPYKIIHH.
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[Tpu sTom I'B BbIAEASAIOT U3 TPUPOIHBIX OOBEKTOB LIEI0YaMH U HA OCHOBE PAaCTBOPUMOCTH JIEJIST Ha
rymuHoBbie kucioTsl (I'K, pactBopumsl, ocaxnatorcs npu pH < 2), ¢pynsBokucnotsl (OK, pactBopumsl npu
Bcex 3HaueHusAx pH) u rymun (HepacTBOpUMBIl 0cTaToOK). B 0030pe nan KpuTHUecKuil aHaiu3 TyMUHOBOMH
TEPMUHOJIOTHH, HOMEHKJIATYpHl, crioco0a n3snedenus I'B u3 npupoaHbix 00bEKTOB, a TAaKXKe THIIOTE3,
OIMCHIBAIOUINX WX 0OpazoBanue. [lokazaHa HEOAHO3HAYHOCTD U IBOMCTBEHHOCTD MOHATHS I B (cnenuduueckue
COCMHEHUS M CyMMa OIEPAIlMOHHBIX (PpaKIuii), a TAKXKe YCIOBHOCTh Pa3/ieieHNs OPraHUYECKOTrO BEIECTBA
(OB) Ha TeMHOOKpaIlIeHHbIE COeAIMHEHUS HeonpeaeneHHoM cTpyKTypsl (I'B) 1 BeliecTBa H3BECTHOTO CTPOCHHUS
(ae-I'B). TpakroBka I'B kak cnenuduieckux mpoayKToOB BTOPUIHOTO CHHTE3a TpeOyeT mepecMoTpa.
Bo3moxHOCTh IpOTEKaHUSI CBOOOIHOPAIUKATBHBIX BHEKIETOUHBIX PEAKIIUi B TOYBAX BHICOKA, HO
KOJIMYECTBEHHBIN BKJIA]l MPOIYKTOB 3TOTO Ipolecca B mpupoanoe OB noka He ycraHoBjeH. TpaaulinoHHy0
HIEJIOUHYI0 IKCTPAKIIUIO CIIEAYET pacCMaTpUBATh KaK COc0o0 M3BJIEYEHUS TUAPO(UIBHBIX MOISIPHBIX BEIIECTB,
OCaXKJICHHE KUCIOTON — KaK X KOHIICHTPUPOBAHUE JUIS JallbHEHero n3yyenus. Mcropuiueckrue Ha3BaHUA
rymycoBbix (ppakuuii (I'K, @K, rymun) cneayer coOXpaHuTh Kak yCTOSBILUECS TPYMIIOBbIE MOHATHS U Ha3BaHUS
MpernapaToB, NOJYYCHHBIX OMPEIeICHHBIM CIIOCOO0M, HE TIPUAaBast STHM (DPAKIIMSIM 3HAYEHUST 0COOBIX
cnenuduueckux BemiectB. CoorHomenust Crk/Cohx (umm Crix/Copr) SBISIOTCS MPOCTHIM U YAOOHBIM
MOKa3aTeJieM TUIIOB TyMYyca, OTPaKAIOUIINM OMOKIMMATHYECKHE YCIOBUS €r0 00pa30BaHMUS.

KiroueBrle cioBa: MMPpUPOAHOC OPTaHNICCKOC BCUICCTBO, HC)KMBOC OPraHU4CCKOC BCUICCTBO, OPraHUYCCKOC
BCHICCTBO I1OYB, BCIICCTBA IICJIOUYHBIX 9KCTPAKTOB, I"YMYCOO6pa3OBaHI/Ie, rymyc, I‘yMI/IQ)I/IKaHI/IH, TYMHUHOBBIC
KHUCJIOTHI, (1)YJII>BOKI/ICJIOTI)I, r'yYMHH

[Typrosa JI. H, Tumodeena f. O., XapakTepucTuka MeJIKO3eMa U OPTIITEHHOB arpOT€HHBIX MOYB IOHOM 4acTu
[Tpumopckoro kpast: pU3NKO-XUMHUYIECKUE, ONTHYSCKAE CBOMCTBA, KaTajla3Has U KaTATUTUYSCKasi aKTUBHOCTH //

ITouBosenenune. 2021. Ne 12. C. 1481-1492. https://doi.org/10.31857/S0032180X21120091

Ha ocHOBE KOMIUIEKCHOTO U3Y4€HHUS JBYX THIIOB [T0YB, IIMPOKO MCIIOJIb3YEMBIX B CUCTEME 3EMIIEJENINS PETHOHA,
C aKTUBHBIM IPOSBIIEHUEM MPOIlEcca OPTIITEHHO00a30BaHNsl yCTAHOBJIEHBI Pa3Indusl PU3NKOXUMHUECKHX,
OINTUYECKUX CBOMCTB U MapaMeTpoB OMOJOTMUECKOM aKTUBHOCTH. Y POBEHb 00OTallIEeHHOCTH KaTalazoil
MCCIIEIOBAaHHBIX TTOYB ObLT HI3KUM. [10uBEI ¢ 60bIIM conepxanreM CoOIn XxapaKTepru30BAINCh HU3KUMHU
3HAYEHUSAMU [1APAMETPOB UHTETPAJIBHOTO OTPAKEHUS. BBISABIEHBI pa3inuMs B ONTHYECKUX MOKA3aTENAX
UCCIIeyeMbIX TI04B U opTiiTeitHOB B cucteme CIE-L*a*b*. B opriireitHax oTMeueHO yCHIICHHE B3aMMOCBS3U
MEX]ly ONTHYECKHMH MapaMeTpaMi, a TAK)Ke yMeHbIIIeHHe 3HaueHus: L* u yBenndenue b* o cpaBHeHuo ¢
MIOYBEHHOI Maccoil. OpTIITEHHBI IBYX TUIIOB I10YB XapaKTEPU30BAIUCh BBICOKUM YPOBHEM MPOSIBICHUS
KaTaJIUTUYECKON aKTUBHOCTU. MeXy 3HAUEHUSAMU KaTAIUTUYECKOW aKTUBHOCTH W HHTETPAJIbHOTO OTPAXKECHUS
yYCTaHOBJIEHA TE€CHAsl OTPUIIATENbHAs KOPPEIALMOHHAs CBsA3b. Ha OCHOBE MOJIy4eHHBIX pe3yIbTaTOB OTPaXKeHa
MOTEHIMAJIbHAsl POJIb OPTIITEHHOB B HAKOIUIEHUH yriiepoja B nouBax. Crienndukoil opTimTeitHoB
arpoTeMHOTYMYCOBBIX TJIEEBBIX MIOYB SIBJISUIACH aKTUBU3ALMS KaTala3HOW U KaTaTUTUYECKON aKTUBHOCTH U
(dbopMHpOBaHKE MHOTOYHCIIEHHBIX 30H aKKyMYJISILIMU YTJIEpo/ia BHYTpH opTiiTeiiHOB. O0oramieHHbIe YIiiepoaoM
30HBI NPEACTABISIIM COO0I aKTUBHBIE IEHTPHI OKUCIEHUS 3JIEMEHTOB C IEPEMEHHOMN BaJIEGHTHOCTHIO, YTO
CIOCOOCTBOBAIO (POPMHUPOBAHUIO OPTILTEHHOB 00JIee KPYIMHBIX Pa3MEPOB B ATHUX MOYBAX.

KitroueBble ciioBa: arpoTeMHOTYMyCOBbIe 1o10¢ebI riieeBatbie, Albic Stagnosols (Aric), arporeMHOryMycoOBBIC
rieeBbie ouBbI, Eutric Gleysol (Aric), sxene30-mapraHiieBbie KOHKPEIUH, TYMYC

Crapues B. B., [IeimoB A. A. AMpudunbHbIe cBOIICTBa M BOJOPACTBOPUMOE OPTaHUUECKOE BEIIECTBO ITOYB
[Tpunomnsipuoro Ypana // IlousoBenenue. 2021. Ne 12. C. 1492-1505.
https://doi.org/10.31857/S0032180X21120121
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OxapakTepu3oBaHbl THIPOGUILHO-THAPOPOOHBIE CBOMCTBA LIEI0UEPACTBOPUMOTO OPraHUYECKOTO BEIECTRa,
COJIEp’KaHUE U paclpeIesIeHne BOI0OPACTBOPUMOI0 OPraHUYECKOro BemecTsa nous [Ipunonspuoro Ypana.
BrisiBneHo, uto npeobiaaaaomui THI pacCTUTEILHOCTH BEICOTHOTO M0sICa ONPEIeNsIeT MOCTYIUICHHE U XapaKTep
IMOYBEHHOI'0 OPraHUYECKOIr0 BEUIECTBA. MOXOBO-JIMIIAWHUKOBBIM HATTOYBEHHBIN [TOKPOB FTOPHOTYHAPOBOTO
nosica CrocoOCTBYET MOCTYIUICHUIO PACTUTEIBLHOTO 0Ma/1a, 000TaleHHOTO THAPO(GOOHBIMU COETUHEHUSIMU (10
24.0%). B TpaBstHBIX cOOOIIECTBAX MOATOIBIIOBOTO MOsCa MPeoOIagaoT ruApoduiIbHbIE (PPaKIUK TOYBEHHOTO
opraHn4eckoro BeiecTsa (mepas dpaxius 42.4—77.0%; sropas 0.3—-12.6%). JIpeBecHas paCTUTEIHLHOCTD
TOPHO-JIECHOTO T105iCa CIOCOOCTBYET YBEIMUCHHIO COJIEPKaHMs THIPO(OOHBIX IMTHUHCOACPKAIMX (HpaKIUi
(16.4-34.8%). J1;1st TOPHO-TYHAPOBBIX [TOYB ¢ MHOTOJICTHEMEP3JIBIMHU ITOPOIAMH XapPaKTEPHO YBEIUICHHUE
cTerneHu ruipoMopdusmMa, B pe3ysIbTaTe B MUHEPAIbHBIX TOPU30HTAX MPOUCXOIUT HaKorieHue (10 75.4%)
coenuHeHui, cBs3anubIx ¢ Fe u Al. Pacder 3amacoB yriiepo/ia BoJopacTBOPUMOI0 OPraHUYECKOr0 BEIIECTRA
MOKa3aJl, YTO OHU MPUBHOCAT B o01ue 3anacel yriaepoaa ot 0.3 mo 9%.

KiroueBsle ciioBa: xpomaTorpadus ruipoGoOHOTo B3anMoAeHCTBHS, (HYPAKIIMOHUPOBAHNE, MHOTOJIETHEMEP3JIbIC
noposl, Water soluble organic matter, Podzol, Umbrisol, Cryosol

buoJsiorust nous

Yepuos T. U., CemenoB M. B. YnpasieHre mo4BeHHBIMU MUKPOOHBIMU COOOIIIECTBAMU: BO3MOKHOCTH H
nepcrekTuBsl (0030p) // IlouBoBenenue. 2021. Ne 12. C. 1506-1522.
https://doi.org/10.31857/S0032180X21120029

PaccMoTpeHBl BO3MOKHOCTH PEryJIUPOBaHUS TOYBEHHBIX MUKPOOHBIX COOOIIECTB MPH TTOMOIIH Pa3THYHBIX
CEJIbCKOXO3SUCTBEHHBIX MPAKTHUK U BHECEHHUSI MUKPOOHBIX mpernapaToB. C MOMOIIBIO arpopueMOB MOKHO
peryaupoBaTth 00IIyI0 broMaccy, pa3sHooO0pa3re u aKTUBHOCTh MUKPOOPTaHU3MOB, a TaK)K€ HHTEHCUBHOCTD
OTJIENBHBIX MPOLIECCOB, HAIIPUMeEp, MpeBpalieHuii azota. [IpolGiemoit octaeTcss KOMIUIEKCHOE, HeM30UpaTeIbHOE
BIIMSIHUE STUX IIPUEMOB Ha MUKPOOHOE COOOIIIECTBO, a TAK)KE BHICOKAsI BApHUAOEIbHOCTh UX BO3JEHCTBHUSA.
D¢ dexTHBHOCTH MUKPOOHBIX MPENapaToB OMPEIENIeTCs BBKUBAEMOCTHI0 BHOCHMBIX MUKPOOPTaHIU3MOB B
MOoYBe, Pa3HOOOpa3HeM MOYBEHHO-KIIMMATHICCKUX YCIIOBUH M KOHKYPEHIIMEH ¢ HATUBHBIMH ITOYBEHHBIMHU
Mukpooprannmamu. Heo6xoauma 6osee ctporas rmpoBepka 3¢ (HeKTUBHOCTH MUKPOOHBIX MpenapaToB U
Onoyn00peHunit o aHAJIOTHH ¢ METUIIMHCKUMU TipenapataMu. s pa3paOoTku AeMCTBEHHBIX
MUKPOOHOIOTHYECKUX MPENapaToB TPEOyeTCs HHTETPALUs arpOOMOTEXHOIOTHI ¢ COBPEMEHHBIMU
KOHIICTIIINSIMU MUKPOOHOM 9KOJIOTUU Ha 0a3e MOJIEKYJISIPHO-OMOJIOTHUYECKUX METOJIOB MCCIICIOBAHUS
MMOYBEHHBIX MUKPOOHBIX COOOIIIECTB.

KitoueBble ciioBa: Bcraiika, ceBOOOOPOT, MUKPOOHBIE MHOKYJISIHTBI, OMOY100peHNs, OpraHuuecKue y100peHus,
MUHEpaJIbHbIE y100peHus, LUK a30Ta, II0I0POANE MTOUBbI, CTUMYJIATOPHI POCTA, CYNIPECCUBHOCTD ITOYBbI

M. F. A. Halmi, and K. Simarani Responses of Soil Microbial Population and Lignocellulolytic Enzyme
Activities to Palm Kernel Shell Biochar Amendment // Eurasian Soil Science, 2021. Ne 12.
https://doi.org/10.1134/S1064229321120073 ony6,iMKOBaHA TOJBKO B AHTJIHIICKOI BepCHH

The ameliorant effect of biochar on the physicochemical properties of tropical acidic soil has been reported in
many studies. However, the study of its effect on soil microbiota in the tropical soil remained limited. A
controlled 70 days microcosm experiment was conducted to assess soil microbial responses to palm kernel shell
(PKS) biochar (pyrolysed at 400°C) treatment in a tropical Acrisol. Biochar was added with a percentage
application of 2% (w/w) (B2) and 5% (B5). The soil was destructively sampled biweekly and was analysed for
physicochemical properties (pH, CEC, organic C, active C) and microbial lignocellulolytic enzyme (total
cellulase, B-glucosidase, endoglucanase, phenol oxidase, peroxidase). Total soil genomic DNA was extracted
and subjected to absolute quantification of bacterial 16S rDNA and fungal ITS gene. The PKS biochar
significantly improved the acidic soil condition in all measured soil physicochemical properties. Cellulolytic
enzymes were significantly stimulated, while ligninolytic enzymes were unaffected. Both bacterial and fungal
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abundance were stimulated by PKS biochar treatment with respective increment of 221 to 334 and 208 to 277%
than control. No significant changes of microbial population between the different amounts of biochar applied.
The PKS biochar alters the microbial population mainly by enhancing the acidic tropical soil to a more
favourable condition through elevation of soil pH and CEC.

Keywords: cellulase, highly weathered soil, microbial abundance, soil enzyme, gPCR

Y. M. Xiong, L. Ruan, Z. Q. Li, S. P. Dai, Y. J. Pan, Y. Qiao, Y. Q. Qi, and L. Hu Changes in metabolic
functions of the soil microbial community in eucalyptus plantations along an urban—rural gradient // Eurasian
Soil Science. 2021. T. 66. Ne 12. https://doi.org/10.1134/S1064229321120152 ony6,1uKOBaHAa TOJIbKO B
AHIVIMIICKOM BepCcHHU

Urbanization has been shown to influence the composition and diversity of soil microbial communities.
However, the functional response of the soil microbial community to urbanization is not well studied. In this
study, we used the Biolog Microplates method to characterize microbial catabolic profiles in Eucalyptus
plantations of soil samples from urban, suburban and rural sites in Guangzhou, China. The results showed that
there were significant differences in the average well-color development (AWCD) of all carbon sources among
the three urban—rural plantations microbial communities, and the Simpson functional diversity index showed
significant differences. Soil microbial metabolic activity showed a significantly negative correlation with soil
variables (pH, total nitrogen, available Cu, available Zn, total Pb, total Cr and total Cd) except bulk density and
organic carbon. Additionally, the three urban—rural plantations microbial communities differed significantly in
the metabolic utilization of carbohydrates, phenols, amino acids and amines, however there were no significant
differences in the carboxylic acids and polymers. Furthermore, the principal component analysis revealed that
the microbial communities of three urban—rural plantations had obviously different metabolic functions. These
results revealed that urbanization distinctly decreased soil microbial activities and affected soil microbial
function.

Keywords: urbanization, soil microbes, suburban sites, Biolog Microplates method

T. G. Weldmichael, D. Marton, B. Simon, E. Michéli, G. T. Reda, F. Adiyah, and M. Cserhati Bacterial
Community Characterization and Microbial Respiration of Selected Arable Soils of Ethiopia // Eurasian Soil
Science, 2021. Ne 12. https://doi.org/10.1134/51064229321120140 ony6,1MKOBaHA TOJIbKO B AHIJIMIiCKO#
BepCHH

Soil microbial communities are considered a prominent soil fertility component since they highly influence soil
processes. Despite the current challenges of soil fertility in Ethiopia, the biological properties of soils have been
rarely incorporated into soil management decisions and research. The present study describes the bacterial
community structure, pattern of soil microbial respiration (SMR), and their relationship with soil
physicochemical properties in selected arable soils from four sites, with Luvisols, Cambisols, Vertisols, and
Nitisols in the Tigray Regional State of Ethiopia. We employed amplicon sequencing and basal respiration
methods to investigate the bacterial community structure and microbial respiration rate, respectively. SMR was
higher in the Nitisol samples with a high amount of P205, soil organic carbon (SOC), and exchangeable Mg2+.
Amplicon sequencing results (400 bp/OTU reads) revealed that the bacterial community was dominated by
Actinobacteria, Chloroflexi, and Proteobacteria phyla. The highest ratio of Actinobacteria was found in Vertisol,
while that of Chloroflexi and Proteobacteria was detected in Luvisol and Nitisol, respectively. Among the
Alphaproteobacteria, order Rhizobiales (including Rhizobiaceae, Beijerinckiaceae, Xanthobacteraceae,
Devosiaceae family) was the most abundant nitrogen-fixing bacteria in the soil samples. From the known
P-mobilizing and Indole Acetic Acid (IAA) bacteria, members of Bacillus and Pseudomonas were found in low
abundance (<1%). Overall, this study highlighted that P205, SOC, and Mg2+ probably influenced the variations
of bacterial community structure and SMR. The relatively low abundance of important plant growth promoting
bacteria (PGPB) in the investigated sites suggests the need for appropriate soil management practices for better
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crop yield. We recognized that this study was preliminary research, and much work still needs to be done to get a
comprehensive view of the agrobacterial community structure and SMR of soils in the study area.
Keywords: agroecosystem, amplicon sequencing, basal respiration, soil microbes, soil fertility

ArpoxuMus ¥ IJI00po/ine NO4YB

. A. JlyOpoBuHa BimsiHue 6MOyTiisi Ha arpoXUMHUYECKUE TIOKa3aTeNd U PepMEHTATHBHYIO aKTHBHOCTbD TTOYB
cpenneii taiirn Kapenuu // [TouBoenenue. 2021. Ne 12. C. 1523-1534.
https://doi.org/10.31857/S0032180X21120054

HccnenoBany npoJIOHTUPOBAHHOE BIUSTHIE BHECEHUS APEBECHOTO OMOYTIs B 103€ 1.5 Kr/M2 Ha AMHAMUKY
M3MEHEHUN U TPEHbl OCHOBHBIX arpOXMMHUYECKHUX MTOKa3aTeNei, a Takke GepMEeHTaTUBHYIO aKTUBHOCTh B
MOYBaX PA3JIMYHOTO IPaHyIOMETPUYECKOTO COCTaBa B CpeHEeTaekHOM nmoa3oHe Kapenuu. Yuactku
JBYXJIETHETO MOHUTOPHHTA TUIOIMIABI0 5 M2 ObUIH 3aJI05KE€HBI PAaHJIOMU3UPOBAHHO B YETHIPEXKPATHOM
MOBTOPHOCTH Ha naimHe. [10UBbI y4acTKOB — arpo3eM aib(eryMyCOBBIH HIUTIOBHATBHO-KEIE3UCThINA
cynecuansiii (Umbric Podzol) u arposem texcTypHo-auddhepeHIMpOBaHHbIA TUITHYHBIA CPETHECYTTTUHUCTBIH
(Umbric Retisol). AnanusupoBanu cienyronue mokasarenu: , pHKCI, K20, P205, , Copr, No6mr, C/N —
€KEeMEeCAYHO B TEUCHHE BETETAIIMOHHBIX TIEPUOJIOB, a TAKXKE TNIOTHOCTh, aKTUBHOCTH KaTalla3bl, UHBEPTA3bl U
ypeassl exeroqHo. OTMedeH goctoBepHbIi pocT nmokasateneit pHKCI, K20 u MuHepaibHOro a3ora mnpu
BHECEHUU OUOYTJIS B arpo3eM anb(eryMycoBblii. Boyronp okasbiBai 3aMeTHOE BiIHsIHUE Ha conepkanue P205
B IIEPBBIiA T0j] HaOI0cHNH. B mouBe sierkoro rpanyoMeTpudeckoro cocrasa s nokazaresiein pHKCI, K20 u
Copr oTMeYeH pacXOAsIIUNACS JMHEUHBIN TPeH I, AEMOHCTPUPYIOIINUN 3HAYUTENbHBINH 3 (EKT mocieneiicTBus
BHECEHUs OMOYTJIS Ha BTOPOH o1 nccienoBanuii. B arpozeme texkctypHo-nuddepeHIpoBaHHOM OHOYT O
OKa3bIBaJI JOCTOBEPHOE BIMSIHUE JIHIIb HA 3HAYeHHE . B TouBe TSHKENOro rpaHnyIoMeTpUYEcKOro cOCTaBa
3HAYUTEIHHO YMEHBIIAIOCH COJICPKAHNE HUTPATHOTO a30Ta MPH HE3HAUYUTEILHBIX KOJIeOaHHIX COACPIKaHUS
aMMOHHUIHOTO a30Ta. [I1oTHOCTH MOUB MeHsach cnabo. [ o6enx mouB XxapakTepeH T0CTOBEPHBINH POCT
conepxkanusi Copr u coorromenus C/N mpu Hem3aMeHHbIX nokazaressix NoOii, co3garonuil ycioBus s
MMMOOUTM3aIMU a30Ta. BHeceHue OUOyYTIIsl He BIUSIO HA aKTUBHOCTh ypeas3bl U KaTana3bl. Haubombien
OT3BIBYMBOCTHIO OTJIMYATACh MHBEPTA3a, TUArHOCTUPYIOIIAs N3MEHEHNE COACP)KaHuUs YTiIepo/ia B TIOYBAX.

KittoueBbie ci0Ba: mouBeHHAst KUCIOTHOCTh, TOCTYIHBIN Kanuil u pocdop, o01muii a30T, MUHEpaAJIbHBIHN a30T,
OpraHUYeCKUHN yIiIepoJ, Karajaasa, UHBEpTasa, ypeasa

Jerpagaunus, BOCCTAHOBJIEHHE M OXPaHa M04B

Cementok O. B., Croma I'. B., bogpos K.C. Onenka CTOMMOCTH 9KOCUCTEMHBIX YCIIyT 3JIEMEHTApHBIX
ropojackux Janamadtos (Ha mpumepe r. Mockssl) // [TouBoBenenue. 2021. Ne 12. C. 1535-1548.
https://doi.org/10.31857/S0032180X21120108

Ha mpumepe r. MockBbI ¢ yueToMm GyHKIIMOHATBEHOTO UCIIOJIB30BAHUS TEPPUTOPHH, B3AUMOCBSI3U SKOCH CTEMHBIX
CEPBHCOB C DKOJIOTUYECKUMHU (PYHKIIMSIMU U CBOMCTBAMH OTAEIbHBIX KOMIIOHEHTOB JIaH/IadTa BepBbie
ompe/iesieHa CTOUMOCTh MTapKOBO-PEKPEAITHOHHBIX, CETUTEOHBIX U CETUTEOHO-TPAHCIIOPTHBIX TOPOJICKHUX
nanamadToB. Ha ocHOBe paHee mpeyIoKEeHHONW aBTOpAaMU METOMKHU OLIEHEH IUPOKUI CIIEKTP SKOCHCTEMHBIX
ycayr J'IaHJIH_Ia(bTOB, B OCHOBHOM aCCOLMHMPOBAHHBIX C IMOYBAMHU U UX 3KOJIOTHYECKUM COCTOSIHHEM. Ha
ypOaHU3UPOBAHHON TEPPUTOPUU CTOUMOCTH 3KOCHCTEMHBIX CEPBHUCOB, OCYIIECTBISIEMBIX TOYBOM, B 20—30 pa3
BBIIIC IO CPAaBHCHUIO C 3C€JICHBIMU HACAKACHUAMU, a HCKOTOPLIC ITIOYBCHHBIC YCIIYTH MOKHO CUHUTATh
OECILIEHHBIMH B CBSI3U CO CIIOHOCTHIO BO3OOHOBIIEHUS TAaHHOTO MPUPOTHOTO pecypca. CTOUMOCTh
HKOCHCTEMHBIX YCIIyT HEHApYIICHHbIX [T0YB MapKOBO-PEKPEeallnOHHBIX JlaHAmadToB B 1.5-2 pasa npessiniaet
TAaKOBYIO aHTPOIIOT€HHO-TIPe0OPa30BaHHBIX MTOUB CEMUTEOHBIX U CENMUTEOHOTPAaHCTIOPTHBIX. OCHOBHOMN BKJIa
BHOCAT CEPBHUCHI: “JICTIOHUPOBAHUE yTIIepoa”, “coXpaHeHHne TeHETHYECKOTO MaTepraia OuoTsl”, “DuibTpanuu
" aKKyMYJISIIUU XUMUYCCKUX 3JICMCHTOB B 3KOCI/ICTCMG”, KOTOPBIC MOXXHO paCCMAaTpuBATh KaK IICPCIICKTUBHBLIC
MIPU MOHETH3AI[MH 3KOCUCTEMHBIX YCIYT FOpoJICKHUX JaHamapToB. CHUKEHUE CTOUMOCTH IKOCUCTEMHBIX yCIyT
OT apKOBO-PEKPEAIMOHHBIX JAHAMAPTOB K CEIUTEOHBIM U CETUTEOHO-TPAHCIIOPTHBIM B 3HAUUTEILHON Mepe
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OIIpEAEISIETCS yXYyAIICHUEM SKOJIOTHYECKOTO COCTOSIHUS MTOYB. BBIT0/IbI, Tpe0CcTaBIsieMble IPHPOTHBIM
0J10KOM JIaHAIA(PTOB, COMOCTABUMBI HITM UMEIOT OOJIBIIYIO IIEHHOCTD 110 CPaBHEHHIO C KyJIbTypHBIMU. [10
OTHOIICHHIO K 00IIEPOCCUIICKOI OIIeHKe 0COOEHHOCTHIO TOPOJICKON TEPPUTOPHH SBISIETCS 3HAUUTEIHHOE
JI0JIEBOE Y4aCTHE B CTOMMOCTH 3KOCUCTEMHBIX YCIIyT OJI0Ka KyJIbTYypHBIX (B cpeiHeM 25%) U CHUKEHHE
perynupytomux (Ha 30%). Pe3yabTaTel 5KOHOMHUECKON OLIEHKU 3KOCUCTEMHBIX YCIIYyT TOPOACKUX JaHAIA(TOB
CBHUJIETEIILCTBYIOT O HEJOOLIEHKE IPUPOIHBIX COCTABISIONINX, BECOMOM BKJIAJI€ ITOYBBI B IPUPOIHBIN OJIOK,
HEOOXOAMMOCTH ITONCKA YIPOLICHHBIX HHTErPAJIbHBIX ITOKa3aTeIel e COCTOSHUS, HATMIUU TIPO0IIeM
CTOUMOCTHOI'O pacyeTa. MeTOI[I/I‘IeCKI/Ie moAXOAblI U MOJIYUYCHHBIC OLCHOYHBIC PE3YJIbTAThI MOT'YT OBITh
UCIIOJIb30BAHBI B IPAKTUYECKOH IPaIOCTPOUTEIILHOM JIESITENbHOCTH, CIIOCOOCTBOBATh COXPAHEHHIO TOYBEHHOTO
MOKPOBA U ONTUMH3AIHMH (YHKIIMOHUPOBAHUS TOPOJICKUX JaHAIIA(TOB.

KiroueBrle ciioBa: DKOCUCTEMHBIE CCPBUCHI, q)yHKLII/II/I ropoACKHux HaHI[LHa(I)TOB, 3KOJOTHUYECCKOEC COCTOSAHUEC
nous, Albic Retisols, Albic Luvisols, Urbic Technosols

Cob6axkun I1. U., YeBsruenos A. I1., ['opoxoB A. H. Paguoreoxumusi mous u eCKOB B MOHAIIUTOBOW POCCHITIH B
IOxHo# SxyTuu // TlouBoBeaenue. 2021. Ne 12. C. 1549-1563. https://doi.org/10.31857/S0032180X2112011X

OO6cyxnaroTces pe3ynbTaThl HOJIEBON paAMOMETPHUUECKON ChEMKH, IPOBEIEHHON HA TEPPUTOPUN 100BIUU
MOHAIUTa U3 pocchiny BacuibeBka B 10xHOK yacTu Skytun. [Tokazano, uTo ecrecTBeHHast (OHOBas
PallMOaKTUBHOCTb IOYB 00CIIEI0BAHHOM TEPPUTOPUHN 3aBUCUT OT OCOOEHHOCTEH €€ reoJIOrMuecKoro CTpoeHus U
JMaHIma(THO-TEOKPHOIOTUIECKHUX YCIOBHH. Ha ncciieoBaHHOM ydacTKe MECTOPOXKICHHSI BETMYNHA MOIITHOCTH
SKBUBAJIEHTHOM /103bI Y-U3JIy4€HUS Ha IOBEPXHOCTH I10YB B 3aBUCUMOCTH OT U3MEHEHHH B HUX KOHIIEHTpaLUi
40K, 238U u 232Th Bapbupyer B mupokom auamnazone ot 0.04 1o 0.50 Mmx38/4 u 6onee. PagnoreoxumMudeckue
0COOEHHOCTH MOYB U3yUEHHOH IJIOLIaId XOPOLIO 0TOOPaKaOTCs Ha paAMOMETPHUUECKUX KapTax,
MIPEJICTAaBICHHBIX B BUJI€ U30JIMHUN MOIIIHOCTHU J03bI U COACPKAHUM pauOHYKINI0B. MUHUMAaJIbHbIE
koHnenTpanuu 40K, 238U u 232Th ormeueHs! B TOp(hsHO-00I0THO# 1TOUBE U TOPHSIHUKE BEPXOBOM, PA3BUTHIX
Ha BOJIOPAa3/IeIbHBIX y4acTKaxX, CJI0)KEHHbBIX KPUCTAINIMYECKUMHU CIaHIlaMH U THecaMi, a MaKCUMAaJIbHbIE — B
no0ypax U aJJIFOBUAJIBHBIX ITOYBAX, CPOPMHUPOBAHHBIX COOTBETCTBEHHO HA NMPOJYKTaX BbIBETPUBAHUS
IPaHUTU3UPOBAHHBIX MTOPOJ U MOHALIUTOHOCHBIX AJTIOBUAIBHBIX OTJIOKEHHUSIX JOJIUHBI p. BacunbeBka.
M3ydeHHBIE MTOYBBI XapaKTEPU3YIOTCSI HEBBICOKUMU cpeiHuMU coaepkanusvu 40K u 238U,
COOTBETCTBYIONMMH UX (DOHOBBIM 3HaYeHUAM B mouBax SAxytuu. J{ns 232Th B ucciie10BaHHBIX TOYBAX
CBOWCTBEHHA MOBBIIIEHHAS [0 CPABHEHUIO C TEOXMMUYECKUM (POHOM cpeniHss KoHIeHTpauus. [Tomumo cocraBa
OYB0OOOPa3yIOIINX OPOJI Ha COACpKAHKE U PaCIIpeie]ICHIE PaJAMOHYKINIOB B IOYBAX CYIIECTBEHHO BIMSIIOT
OYBOOOpa3oBaTeIbHbIE MTPOLECCHI, XMMUYECKHE CBOWCTBA 3JIEMEHTOB U TEXHOT'€HHOE Bo3zelcTBue. [1o

3¢ (eKTUBHOHN y/1eTbHON aKTUBHOCTH PAJMOHYKIIUJIOB MaTepHall IOYB COOTBETCTBYIOT IEPBOMY, BTOPOMY U
TpeTbeMy KJlaccaM CTPOUTENIbHBIX MaTepuanoB. Ha oTAeIbHBIX yUyacTKaX TeXHOTCHHBIX JIaHAMAPTOB
MTOYBOTPYHTHI M 00OTallleHHbIE MTECKU 0 YAEIbHON aKTUBHOCTH TOPHS OTHOCATCS HU3KOPAJUOAKTUBHBIM
MIPOU3BOJICTBEHHBIM OTXO0JIaM, /Ul KOTOPBIX TpeOyeTcs yTUian3anus. BelsBIeHHbIE y4acTKU €CTeCTBEHHON
KOHIEHTPALUU TOPHS B AJUTFOBUATBHBIX OTJIOKEHUSIX, UMEIOT CTPOTHE OTPAaHUYECHUS B UCTIOIb30BAaHHUH B
KaueCTBE CTPOUTEIbHBIX MATEPHAIIOB.

KiroueBsle ciioBa: AnJaHCKOE Haropbe, H30TOMBI Kallvs, ypaHa, TOPHs, aJUTIOBHAIbHAS TEMHOTYMYCOBasi TI04Ba,
Haplic Fluvisols, mon0yp tTunuunsiii, Entic Podzols

A. Heamam, K. Slape3 @uropeMeauaiiys mo4s, 3arpsi3HEHHBIX BEIOpOCaMU MEACTIaBUIILHOTO MPOU3BOJICTBA B
Uwmm: pe3ynbTaThl necatuiieTHux uccienoBanuii // [TousoBenenue. 2021. Ne 12. C. 1564-1572.
https://doi.org/10.31857/S0032180X2112008X

O06006111eHbI aBTOPCKHUE HCCIEA0BAaHUS MO (PUTOpEeMeTUaIH I0YB Ha TEXHOTC€HHO-3arpSI3HEHHON TePPUTOPUHI
BOJIM3M MEICTUIAaBUIILHOTO MPEANPUATHS B 00sacTu Banbmnapanco neHTpanbHOro paifoHa Unin 3a JecsITUIeTHUI
nepuo/. [Ipoananu3upoBaH pUCK BO3/ICUCTBHUS 3arpsi3HEHHOM MMOYBBI HA 3JJ0POBbE HaceaeHus. PaccMOTpeHbl
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¢dbutocTabmm3anus 1 GUTOIKCTPAKIIHS KaK OCHOBHBIE METO/IbI (UTOPEMETUAIINN TTIOYB. Y CTAHOBJICHO, YTO
yCTpaHEHUE JTUMHUTHUPYIOUIHNX (PaKTOPOB POCTA PACTCHUN IIyTEM BHECEHHSI B TOYBY MEIMOPAHTOB MPUBETIO K
CaMOTIPOHM3BOJIFHOMY BOCCTAHOBJICHHIO PACTUTEIILHOCTH HA UCCIICIOBAHHON TEXHOTCHHO 3arps3HEHHOM
TEPPUTOPUHU BOKPYT MEJICIUIABIIILHOTO MpeanpusaTus. [lokazaHo, 4TO OJTHOKPATHOE BHECCHHE MEITHOPAHTOB
(M3BECTH WJIM CMECHU M3BECTH U KOMITOCTA) ITO3BOJIUIIO CO3/IaTh CAMOJIOCTATOYHYIO CUCTEMY, CTAOUIIBHYIO, 110
KpaifHell Mepe, B TeueHue 6 get. OTMEUYEeHO, YTO HeTOCTATKOM METO/1a (PUTOIKCTPAKIMHU SBISETCS AITUTEIHHOE
BpeMsi, HEOOXO0IUMOE JIJIsl M3BJICYCHUSI METAJIOB U3 MOYBKI. [IpakTHueckas peanu3aliysi MeToia
(UTOPKCTPAKIIMK HEBO3MOXKHA M3-32 OTCYTCTBUS PACTCHUN-TUIIEPAKKYMYJISTOPOB Meu B Uniu.

KiroueBbie ciioBa: MUMMOOMIM3AIIUS METALTOB iN Situ, huTocTadbunm3aius, GUTOIKCTPaKIHs, MeIb, Dystric
Arenosols (Toxic)



