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PeBynoBa A. B., Xoxiiosa O. C., PycakoB A. B. PanneneiictouieHoBble niegoceuMenTsl JIopuiickoi
KOTJIOBUHBI (ApMEHHS ): T€HE3HC, CBOMCTBA M UX Tajeoreorpaduueckas natepnperanus / [lousoBenenne. 2021.
Ne 10. C. 1167-1181. https://doi.org/10.31857/S0032180X21100105

Omnwucanbl KPaCHOIIBETHBIE NIEIOCETUMEHTHI U3 pa3pe30B JIopuiickoi KOTIOBUHBI Ha ceBepe ApMEHUH U
PEKOHCTPYHMPYIOTCS YCIOBUS CPEAbl, IPU KOTOPBIX OHU ObUIM 00pa3oBaHbl. PaHHeIIeHCTOLICHOBBIE
neI0ceIUMEHTHI B padpesax Srmgan u Kypran-IV nocTymusl a1 u3ydeHus 61aroaapsi X KOHCEpBaIlUH MO
IIPOAYKTAaMH BYJIKAHUYECKOH aKTMBHOCTH, KOTOpbIE ObUIN 1aTUPOBaHbl paHee 2 U 1.4 MJIH JI€T COOTBETCTBEHHO.
[Tpu 3aXOpOHEHNHU TIEI0CEAMMEHTHI TIOIBEPrauCh BO3ACHCTBUIO PACIUIABICHHBIX PACTBOPOB JIABHI, UTO
MOBJIMSIO HAa UX COCTaB U CBOMCTBA. [l n3yueHus e0ceIMMEHTOB UCII0JIb30BAIM MUKPOMOP(OIOrHUECKHit
METOJ, B 00pa3uax onpeAessiidi MAarHUTHYIO BOCIPUUMYHUBOCTb, TPAHYJIOMETPHUECKUI 1 BaJIOBBIM COCTaBBI,
coJiep>KaHue yriepoja, a3ora u ¢pocdopa, usydeH coctraB onomopdon. OOHapyKeHBI TPU3HAKK 00PA30BAHUS
M3y4YaeMbIX ME0CETUMEHTOB BO BIAKHOM TEIJIOM (CyOTpONMUECKOM) KIIMMATe, YTO COTJIACyeTCs ¢
pe3yJbTaTaMu paHHUX HUccieoBaHuil. [10 COBOKYIHOCTH MPU3HAKOB TOYBEHHbIE 00pa30BaHUs U3 pazpesa
Srnan knaccupummpoBansl kak Cambisols ¢ kBamudukaropamu argic, vitric, chromic. 13 nepexpsiBieii nx
0a3aJIbTOBOM J1aBbl B OTJIOXKEHUS ObLIN NIPUBHECEHB! JOIOIHUTEIbHBIE JJIEMEHTBI: ME/lb, XPOM, HUKEJIb, KOOAJBT,
BaHA/IMH, YTO OTPA3UIOCH B YBEJIMUCHHUH yICITbHOM MAarHUTHON BOCIIPUMMYHBOCTH U TIO3BOJIUIIO PACUIICHUTh
MIOYBEHHO-0CA/I04HYI0 TOJILLY 110 TEOXUMHUECKUM K03 uueHTam.

[Menocemumentsl u3 paspesa Kypran-1V umenn npusnaku Stagnic u Luvic. OHE chopMupoOBaHBI TAKKE B
TYMHUJIHOM, HO 6oJiee IpOXJ1aJHOM KJIMMaTte.
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M30TOIOB yTiepo/ia OpraHMYecKoro BemecTsa mous baiikanbckoro pernona // [Tousosenenue. 2021. Ne 10. C.
1182-1194. https://doi.org/10.31857/S0032180X21100063

IIpencraBneHsl pe3ybTaThl HCCIEJOBAHUS COCTaBA CTAOMIIBHBIX U30TOINOB YIJIEPO1a OPraHUYECKOr 0 BELECTBA
I'yMYCOBBIX FTOpH30HTOB MOouB baiikanbckoro pernona. upoxuii quanazon GpakropoB GopMUpoBaHUs OUYB
JlaeT BO3MOKHOCTD BBISIBJICHUS BaKHEHIINX U3 HUX, ONPEAEISIONIMX N30TOMHbIN COCTaB yriiepoja
OpPraHUYecKoro BeulecTsa. B 3aBucuMocTy 0T NaHAMAPTHO-KIMMAaTHYECKUX ycaoBui 3HaueHus d13C
UCCIIETyEeMbIX MTOYB KoJeomores oT —29.91 no —22.98%o0. Hanmenbiine 3HaueHus XapakTepHbI ISl JaHAIA(TOB
¢ HauOobIIeH BIaroobecne4eHHOCThI0. AHaIN3 (PaKTOPOB (PpaKLMOHUPOBAHUS YTIepo/ia O3BOISIET
IpeIoaraTh, YTO BEAYIIYIO pOJib B HAOII0Ja€MBIX Pa3IMUMAX U30TOIMMHOTO COCTAaBa UTPAET BIMUSHUE
KJIMMaTH4YeCKUX (akTopoB Ha AuckpuMuHanuio uzorona 13C B xone portocunreza C3-pacrenuii. [Ipu
YBEJIMUEHUU OCAJKOB B BEreTallMOHHbIN nepno Ha Kax/pie 100 mm 3Hadenus 613C opraHnueckoro BeniecTsa
I0YB yMeHbIIATCA Ha 1.35%o. Takue 3Ha4eHHs XOPOILIO COTNIacyloTCs ¢ U30TONHBIMU IPaIUEHTaMH Ha
Mpuieraromux Teppuropusx Monronuu u Kurast u otpaxaroT 3HaUUTEIbHYIO YyBCTBUTEIbHOCTD PACTEHUH,
(bopMHpYIOIMX OPraHNYECKOE BELIECTBO IMOYB PETHOHA, K Biaroo0ecrneyeHHOCTH. HecMoTps Ha TO, UTO mapHbIe
JUHEIHbIE perpeccuy He MOKa3bIBaloT JOCTOBEPHOI 3aBUCcUMOCTH 3HaYeHHH 013 C opraHM4eckoro BeliecTsa OT
TeMIepaTypbl BO3lyXa, €€ BIUSHUE KOCBEHHO MPOSBIIsETCS Yepe3 Ko3(pPUIMEHT yBIaXHEHHUs, C KOTOPbIM
BBISIBIIEHA MaKCUMaJIbHasi oOpaTHast Koppesinus. Takum o6pa3zom, HauboJiblee BIUIHNE Ha (POPMUPOBAHKE
M30TOITHOT'O COCTaBa yIiiepoJia OPraHUuYeCKOro BEeIeCTBa oUB balikanbCKOro pernoHa 0OKa3bIBaeT HE CTOIBKO
KOJINYECTBO OCAJIKOB, CKOJIBKO COOTHOILIEHHE TEIJIa U BJIard B BETeTallMOHHBIN MEPUOJI, KOT/1a OMOJIOTHYECKUE U
MTOYBEHHBIE MPOIIECChl Hanb0JIee UHTEHCUBHBI.

KitoueBble ciioBa: ¢ppakinoHUpOBaHUE U30TOMOB, C3-pacTeHus, MUKpOKJIMMAT, CTATUCTUYECKUI aHAIIN3

S. W. Zhou, Z. Z. Song, L. Meng, X. Liu, H. Y. Zhang, and X. L. Bi "Copper Sorption and Transport in an



Acidic Brown Soil," Eurasian Soil Science, 2021. Ne 10. https://doi.org/10.1134/S106422932110015X
Ol'Iyﬁ.J'II/IKOBaHa TOJBbKO B aHIIUHCKOM BEPCUH

The sorption and transport of copper (Cu) in an acidic brown soil were studied using batch and column
experiments. The results showed that Cu adsorption fitted better Langmuir isotherm at low pH (3.13) whereas
Freundlich equation fitted better at high pH (5.87), and affinity (K and KF) increased significantly from 0.00676
t0 0.0121 L mg-1, and from 33.05 to 135.98, respectively, with pH increase, resulting in a very great increase in
adsorption capacity (Qmax) from 970 to 2272 mg kg-1. Its kinetics was found to be better described by a
pseudo-second order model (R2 > 0.997), where sorption rate (k2 and h) was as low as 0.0237 and 0.0013 kg
mg-1 d-1, and 23.89 and 106.12 mg kg-1 d-1, respectively, at pH 3.19, much lower (10-20 times) than those at
pH 6.92. At pH 5.87, the breakthrough curve of Cu showed substantial retardation and low peak concentration
(C/C0O =0.64); whereas at pH 3.17, full breakthrough (C/C0 = 1) was observed, meaning great increase in
mobility of Cu. Generally, two different mechanisms governed Cu sorption and transport: CuUOH+ was
precipitated on clay mineral surface and weaker complexation with DOM at higher pH (>5); whereas Cu2+
adsorbed to SOM surface and stronger complexation with DOM at lower pH (<4.2).

Keywords: Bordeaux mixture, adsorption capacity of soils
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E.B. Jly6oBuk, I.B. /IyooBuk, A.B. lllymakos BimsHue mpreMoB OCHOBHOM 00pa0OTKH IMOYBHI Ha
MaKpOCTPYKTypy depHo3ema tunnyHoro // [TousoBenenue. 2021. Ne 10. C. 1195-1206.
https://doi.org/10.31857/S0032180X21100051

W3ydeHo nu3MeHeHne CTPYKTYPHOTO cocTosiHus YepHo3eMa Tunngaroro (Haplic Chernozems) npu pa3mudHbix
npreMax 06pabOTKH MOYBHI (BCIIAIIKE, KOMOMHUPOBAHHON 00paboTKe, MOBEpXHOCTHOM 00paboTke, No-till) B
[enTpansHo-YepHo3emHoM paiione (Kypckas o6macts). Mcnons30BaH criocod WHTEPIIPETAIIMH TAHHBIX
MaKpOCTPYKTYPHOTO (CyX0€ U MOKpPOE MPOCEHBAHKE) COCTOSIHUS MOYBBL. Ha OCHOBaHUU OJJTHOBPEMEHHOTO
MIPUMCHEHHUS JIBYX CONPSDIKCHHBIX BHJIOB aHAJIM3a JJaHA XapaKTePUCTHUKA U3MEHEHUS CPETHEB3BEIICHHOTO
JIaMeTpa CyXHuX U BOJIOYCTOMUMBBIX arperatoB, YHTPOIMHUS UX PACIPEIeIICHHs], CPETHEB3BEIICHHOTO TuaMeTpa
arperaToB, pa3pyLIAlONUXCs TIpU OoJiee )KECTKOM BO3ICUCTBUH U YaCTHII, HA KOTOPBIE pacaaloTCs 9TH
arperarsl, a TaKXke CoJIepKaHue CTAOMIBHBIX arperatoB U UX CPeJHEB3BEIICHHBIN JUaMeTp. Y CTAHOBJIEH POCT
CPEIHEB3BEIICHHOTO TUAMETPa arperatoB MpHU CyXOM H MOKPOM MTPOCEUBAHUH TIPU MUHUMH3AIIUU OCHOBHOU
00paboTku mouBkl. [Ipu sToM Bemaika Ha rmyOuny 20—22 cM crmocoOCTBOBaNIA YMEHBIICHUIO
CPEIHEB3BEIICHHOTO IMaMeTpa arperaTtoB, pa3pymaronIuxcs MpHu 0oJiee KEeCTKOM BO3JICHCTBUN U YacTHIl, Ha
KOTOpBIE pacmaaloTcs 3TH arperaThl. B To ke BpeMs 0TMEeUeHO, YTO MUHUMH3AIUsl 00pabOTKH MOYBBI
MIPUBOJIUT K YBEITMUCHHUIO CPETHEB3BEIIICHHOTO JHAMETPa CTA0OMIBHBIX arperaToB. JHTPOIHUS paclpeIeIeHUs
arperaroB Kak IOCIie CyXO0ro, Tak U MOCIe MOKPOTO MPOCEUBAHUS OMPEEIIach CPOKAMU U3YUECHUS U TITyOUHOM
00paboTku mouBkl. [IpoaHanu3upoBaHa B3aMMOCBSI3b CyMMBI BOJIOYCTOHYHBBIX arperaTtoB o CaBBHHOBY U 110
MOKAa3aTeII0 HEYCTOMUYUBOCTH K pa3pyLISHUIO TIPU YBIAXXHEHUH. Y CTAHOBJIEHO, YTO HE3aBUCHUMO OT MpHeMa
00pabOTKU M U3y9aeMOT0 CJIOS TIepe]l TTOCEBOM KYJIBTYPHI, a TAKXKE B IEPHOJI €€ YOOPKH B BApHAHTAX C
MIPUMEHEHHEM BCIAIIKH, TOBEPXHOCTHONW M KOMOMHUPOBAHHON 00pab0OTOK YepHO3eM TUIHYHBIN UMeT CpeIHee
Ka4eCTBO CTPYKTYPHI M oTHOCHIICS K Kiaccy |1, [lpumenenune mpsMoro mocesa 3a mepruo ] BereTaruu
Croco0CTBOBAJIO MIEPEBOTY MMOUYBEHHOM CTPYKTYpPHI B ciioe 0— 10 cM U3 cpeHero kauecTBa CTPYKTYPHI (KJ1acce
I11) B mouBeHHYI0 CTPYKTYpY Xopoiero kauecta (kiaacc 1V). Tlonmydennsie pe3yibTaTsl HCCIEI0BAHUN MOTYT
OBITh MCTIOJIH30BAHBI TIPH OIICHKE MPUMEHEHUS pecypcocOeperaronux cnocoooB 00padoTKH MOYBHI.

Kirouesie cioa: Haplic Chernozems, o6paboTka mouBsl, CTpyKTypa MOYBbI, CPETHEB3BEIICHHBIN TUAMETP
arperaroB, SHTPOIHUS
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buonornueckast ak THBHOCTB TTOYB B YCJIOBUSAX MTOKPOBHOTO OJICJICHEHUSI CEBEPHOM yacTu apxurnesnara Hosas
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OxapaKTemeBaH paCTHTeHLHLIﬁ IMOKPOB, XUMHWYCCKHUEC U (I)I/I3I/I‘-ICCKI/IC CBOICTBA I1€103€MOB CHIILHOCKEIECTHBIX
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ocratouHo-kapOoHaTHbIX (Skeletic Leptosols (Loamic)), kapoonerpozemon (Calcaric Leptosols (Protic)),
netpo3emoB (Skeletic Leptosols (Protic)) u kpuozemos (Oxyaquic Cryosols (Loamic)) ceBepHoit uactu
apxunenara Hosas 3emiisa. Onpenenensl 3anachl M CTPYKTypa MUKPOOHON OMOMacChl, HTHTEHCUBHOCTh YMUCCHH
CO2 (6azanpHOE U cyOcTpaT-unayupoBanHoe aeixanue), CH4 (meranorenes) u N20 (nenurpudukaius) B
oOpa3iax MoyYB yKa3aHHbIX TeppuTOpuil. buomacca MUKpOOpraHu3MoB (IPOKAPUOT U TPUOOB CYyMMAapHO)
BapbsupoBaia ot 22.50 1o 390.18 mkr/r (MkrC/r) moussl. J[0Jis MUKOOMOTHI B MUKPOOHON OHOMAcce COCTaBIIsLIa
ot 80 10 98%. bounbias yacte MuKpoOHOI1 Ouomaccsl (110 50%) CKOHIIEHTPUPOBAaHA B TOBEPXHOCTHBIX
ropuzoHTax. YuciaeHHOCTh npoKkapuoT Kosednercs ot 1.5 X 107 mo 9.66 x 108 ki./r mouBsl, a 6omacca rpudboB
— ot 22 o 372 MKr/T mouBkl. [[mMHA aKTHHOMHUIIETHOTO MuULieaus Maja ot 0.6 10 23.5 M/T TOYBBI, @ TPUOHBIX
rud Ha mopsok Oombie (10 166 M/T mouBkl). Bee mapaMeTpbl OMOIOrMYECKONM aKTUBHOCTH U3YYEHHBIX ITOYB
PE3KO YMEHBIIAIOTCS BHU3 110 MPOQHIIIO, YTO MOJOKUTEIBHO KOPPEIUPYET C COACPKAHHUEM OPraHUIECKOTO
BEIIECTBA, yIiepo/a U a30Ta. B 11e10M 3HaYeHUsI U3yUSHHBIX MTOKa3aTesei OMOoI0rnYecKoi akTHBHOCTH TIOYB
ceBepa HoBoil 3emin HUKE, 110 CPAaBHEHUIO C OYBAMU PACIIOIOKEHHON Ha 3°—5° ceBepHee 3emiin
®panna-Mocuda. Itotr heHoMeH cBsI3aH C BIUSHAEM CaMoro KpymHoro B Poccuu neannka Ha
MTOYBEHHO-PACTUTEINbHBIN MOKPOB MPUIIETAIOIICH TEPPUTOPHUH.

KitoueBble cioBa: ApKTHKa, 3KCTpeMasbHbIE SKOCUCTEMBI, IEPUIIIALIMANIbHAS 30HA JIeJHHKa, OMoMacca
MHUKPOOPTIaHU3MOB, TPOKAPHOTHI, TPUOBI, 0a3aibHOE JBIXaHUE, CyOCTpaT-MHIYIIMPOBAHHOE JbIXaHUE,
METAHOT€HEe3, IEHUTPUPHUKALIHS

Amnannesa H. JI., Usamenko K. B., Cymiko C. B. MukpoOHbI€ 1oka3aTeian ropoJCKUX MOYB U UX POJIb B OIEHKE
HKOCUCTEMHBIX cepBucoB (0030p) // [TouBoBenenue. 2021. Ne 10. C. 1231-1246.
https://doi.org/10.31857/S0032180X21100038

BaXHBIM 3JIeMEHTOM TOPOJICKOM Cpeibl SBISETCS MOYBa, COaTaHCUPOBaHHOE (YHKIIMOHUPOBAHHUE KOTOPOH BO
MHOT'OM 3aBUCHT OT ITOYBEHHOTO MUKpoOrnoMa. COCTOSIHUE MUKPOOHOMa MOYXHO HHIUIIMPOBATH Pa3HBIMU
MUKpPOOHBIMH MOKa3zarensiMu. OJTHAKO HET OTBETA Ha BOMPOC, KAKUE MUKPOOHBIE TIOKA3aTe)IM MOTYT HanboJiee
WH(POPMATUBHO OTPAXKaTh PYHKIIMOHUPOBAHUE FOPOJACKUX TIOYB M OBITH MOJIC3HBIMH MTPH TUTAHUPOBAHUH U
OnaroycTpoiicte ropoackux tepputopuii. C momoripio nHpopMaroHHbix 6a3 manHbix (ELIBRARY.RU, Web
of Science, Scopus) HaiiieHbI OITyOIMKOBaHHBIE 3a MOCICAHUE 25 JIeT OTEUYECTBEHHBIE U 3apYOeKHBIE CTAThH 00
U3yYCHUU MUKPOOHOTO COCTOSIHUS TIOYB PAa3HBIX FOPOIOB MUpa. BBISIBIICHO, YTO OCHOBHOE BHUMaHHE TIPU
M3yYSHUHU TOPOJICKUX MOYB HAIPABICHO HAa OI[EHKY TAKCOHOMHUYECKON CTPYKTYPHI IOYBEHHOTO MHUKPOOHOMa,
ero razoo0pasytonieil 1 (epMEeHTaTUBHON aKTUBHOCTH, COJEPKaHUS MUKPOOHOW OHOMacchl, ee
9KO(U3NOTIOTUIECKOTO CTaTyca, MUKPOOHOTO (PYHKIIMOHATBHOTO pa3HO00pa3us, MOP(OIOTUH KIETOK, HATUIUS
MATOTEHHBIX M YCIOBHO-NMATOI€HHBIX MUKPOOPTaHU3MOB. [1pe/yi0)KeHbI KPUTEPUH Pa3HBIX MUKPOOHBIX
noKasaresnei (BOCIpON3BOIMMOCTb, CEJIEKTUBHOCTb, 3aTPaThl, CTaHAapPTU3AIMS, HHTEPIPETALS U IIOHUMaHHE,
MPHU3HAHUE HAyYHBIM COOOIIECTBOM), MTO3BOJISIONINE WILTIOCTPUPOBAThH HX MPHUEMIIEMOCTh U HHPOPMATUBHOCTh
JUISL OLICHKU (DYHKIMI TOPOJICKHX ITOYB M SKOCHCTEMHBIX CepBUCOB. HanbobIiee cOOTBETCTBHE TaKUM
KPHUTEPHUSAM BBISIBICHO [UII MUKPOOHOH aKTHBHOCTH IOYBBI M ITOKA3aTellsl 3KO()U3UOIOTHIECKOT0 CTaTycCa,
HaMMEHbIIIee — 00MIHS (DYHKIIMOHAILHBIX TEHOB U “KITIOYEBBIX TPYIINT MHKpOOpraHu3mMoB. O0OCHOBaHA
HEOOXOIMMOCTh U3yUCHHS B3aUMOCBSI3M TAKCOHOMHUYECKOTO pazHo00pa3usi MUKpOOHOMa TOPOJICKUX MTOUYB C X
OCHOBHBIMH (DYHKITUSIMH U HHTEPIIPETAIIUH SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB B TEPMUHAX YKOCUCTEMHBIX
CEpPBHUCOB.

KittoueBbie ci0Ba: MOYBEHHBIH MUKPOOUOM, KOJIOTHYecKas GyHKIUS, ypOOoIKocHCcTeMA, SKOCUCTEMHBIE YCIIYTH
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OCHOBHBIM KOMIIOHEHTOM TBEPAOI0 a3p030Jisi aTMOC(EPHI SIBJISIOTCS TOYBEHHO-ITOPOIHbBIE YAaCTHIIbI,
MOTHUMAaeMBbI€ C TTIOBEPXHOCTH 3€MJIM B PE3yJIbTaTe SPO3MOHHBIX MTPOLIECCOB, U TIEPBUYHBIE OMOIOTUYECKUE
a’pO30JIbHBIE YacTUIlbl. Ha TeppUTOpHSAX C aKTUBHOW aHTPOTIOTEHHOM IeITeTHOCTRIO B COCTaBEe aTMOC(HEPHOTO



a’po30JIs MOSBIISIETCSI MHOTO 3arpsi3HUTENICH MUHEPAIIbHON U OpraHMYecKoM npupoasl. Ha aByX yyacTkax r.
MockBs! (Tepputopun mMy3ses-ycaab0sl JI.H. Tonctoro B XamoBHHKax 1 borannueckoro caga 61M0I0rn4eckoro
(dakynbrera MI'Y) ObuT cOOpaH JEeTHUH BhIIABIINN U3 aTMOC(hEPHI MBLICa’pO30Jb (TBEpAble aTMOCHEpHBIC
Bbinagenus). [IpoBenensl Mopdosiornyeckue 1 MUKpOOHOJIOTHYECKIE NCCIICAOBAHUS C IIEITBIO
0XapaKTepU30BaTh COCTAB OPraHMUYECKON COCTABIISIONICH rOPOICKUX TBEPIbIX aTMOC(HEPHBIX BBIAICHHHN U ee
BO3MOYKHOE BIIMSIHUE HA TIOYBBI M 9KOCHCTEMY Topoja B 1ieioM. OOHapyKeHO, YTO COCTaB OPraHUYECKON YacTH
00pa31oB ObUT UACHTUYEH U BKJIIOYAJ B ce0sl HE TOJIBKO MPEACTaBUTENCH adpOIJIaHKTOHA U APYTHE YaCTUIIBI
OMOJIOTUYECKOTO MPOUCXOXKICHHS, HO ¥ CKOTUICHUS IJICHOK HEPTENPOAYKTOB, BOJIOKHA IJIACTMACC, YTIIUCTHIE
YaCTULIBI U JIP., YTO TOBOPUT O MPUHOCUMOM U3 aTMOC(ephl YIIIeBOAOPOIHOM 3arpsiI3HEHUH U 3arpsi3HEHUN
MUKpOIuTacTUKoM. CocTaB MCCIeIOBAHHBIX TPYIII OPraHU3MOB B IIBUIH U TI0YBAX rOPOJia aHAIOTUYEH, YTO
YKa3bIBaeT Ha TECHBIE FKOJIOTMUECKUE CBSA3H MEXKAY TOPOJCKUM MblIea’po3oiieM U nouBamu. [1o Guomacce
CpeaH MCCIIEOBAHHBIX I'PYIIN OPraHU3MOB TBEPIBIX aTMOC(EPHBIX BBIMAICHUI JOMUHUPYIOT IPpUObI, MHOTHE U3
KOTOPBIX SIBJISIOTCS OTEHIIMAIBHO MAaTOT€HHBIMU U aJUIepTeHHbIMU opranuzMamMu. Kpome Toro, atmochepHsie
IBIJICAPO30JId B TOPOJIE, BUTUMO, SIBIISIIOTCS IEPEHOCUUKOM MUKPOOHOJIOTHYECKOTO 3arps3HEHNUS, CBSI3aHHOTO C
dbekanusaMu )KUBOTHBIX. Hanmuune Takux 4acTHI] B BO3AyX€ CBUIETEILCTBYET O HEIOCTATOYHON aKTUBHOCTHU
MOYB KaK “OakTepuaibHOro uibrpa”. KiroueBsie coBa: OHOIOTHYECKHE a3pO30JIbHbIC YacTHIIbI (Primary
biological aerosol particles), anneprennbie U MIOTCHIUAIBHO MATOTCHHBIE TPUOBI, CAHUTAPHO-II0Ka3aTeIbHbIE
MHUKPOOPTaHU3MBbI, MUKPOTJIACTHK, TOPOACKHE IKOCHUCTEMBI

HTTPS://DOI.ORG/10.31857/S0032180X21100099
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Gang Yang, Qinyi Li, and Hang Li "Measurement of Surface Charges and Mechanism of Interfacial Processes
for Soil Clay Minerals," Eurasian Soil Science, 2021. Ne 10. https://doi.org/10.1134/S1064229321100136
Ony0JMKOBAaHA TOJIbKO B AaHIJVIMHCKON BepcuH

Microscopic mechanisms have played a central role during development of different natural sciences and should
be the key to construct new foundations for soil science. Abundant surface charge is probably the most important
characteristic for soil systems and critical to soil interfacial processes. In this perspective, we discussed 1) more
than ten techniques to determine surface charge, 2) different classical theories used to interpret soil interfacial
processes and 3) recent progresses on microscopic mechanisms of soil interfacial processes focusing on new
theories, ion exchange, clay aggregation, aggregates stability and water infiltration. It manifested that
non-classical polarization can account for these microscopic mechanisms, and an updated understanding in this
regard was offered. Suggestions were then posed with respect to development of soil science.

Keywords: surface charge, soil interface, non-classical polarization, microscopic mechanism, macroscopic

Arpoxumus 4 IJIOI0POAUeE MOYB

JLT. Cokonoga, C.1O. 3opuna, E.H. benoycosa, A.B. [Tomopues, H.B. [lopodees Omuccus CO2 npu BBeJieHUN
KpaTKOCPOYHOM CHJIepalliy B [1apOBOE MOJI€ B YCIOBUSX JiecocTenHoM 30HbI [Ipubaiikanss // [louBoBeneHue.
2021. Ne 10. C. 1262-1273. https://doi.org/10.31857/S0032180X21100117 N3yueHbl 0COOEHHOCTH IMUCCUU
CO2 u3 mouBBI IPU KPATKOCPOUHOM JeTHEHN cuaeparuu B mapoBoM moste (3540 maHeil oT moceBa 0 3amaliku
penbku MacnuuHOM Raphanus sativus var. oleifera Metzg), ncnonbs3yeMoii B kauecTBe HECTaHAAPTHOTO MPHEMa
3emutesienus B JiecocTenHoit 30He [Ipubaiikanes. B Tpexiernux (2015-2017 rT.) mosieBbIX ONbITaX Ha CEPOi
JIECHOW CPEIHECYTJIMHUCTOM IMOYBE BBISBIECHBI N3MEHEHHUS B CE30HHOM TMHAMHUKeE CKOpocTH aMuccun CO2 u3
MOYBHI MPY UCHIOJIB30BAaHUH JIAaHHOTO MPUEMa 110 CPaBHEHHUIO C TPAJUIIMOHHBIM YEpHBIM MapoM. B nByx
HE3aBUCHMBIX CEBOOOOPOTAX MMOKA3aHO yBENUUYEHUE HHTEHCUBHOCTHU BhIJeneHust CO2 ¢ MOBepXHOCTH MOYBBI
ocJie 3amamiky 3e1eHoi macebl. CyMMapHbiil (Maii—ceHTs0pb) notok CO2 13 NOYBbI B BApUAHTE C cUepanuei
BO Bce Tojibl okazazics B 1.3—1.6 paza 6osnblie, yeM npu TpaaULUOHHON 00paboTke. D ekt ycuneHus
MPOIIECCOB MUHEPATU3AINH 33 CYET BHOBB MOCTYIHUBIIIETO OPTAaHMYECKOT0 BemiecTBa coctaBmi 38—131% 1o
OTHOIIEHHUIO K uepHoMy napy. ITorepsm noasepranock 19—79% yrnepona, akkyMyJIMPOBAaHHOTO B YACTOU
MIePBUYHOMN MPOAYKIIUU PEeIbKU MacaudHou. Pa3max xonebanuii cymmapHoro moroka CO2 u3 mouBbl
OTIpeJIeIISAIICS KOMIUIEKCOM (PaKTOPOB: THAPOTEPMUUYECKHMHU YCIOBUSAMU ce30Ha; coaepskanuem Copr u Noou B
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nouse; otHomreHueM C : N, conepxanreM N 1 osieif BoJbI B TKaHSAX CHEpaTa, a TAKXKe 3arlacaMu yriaepoaa B
KOPHEBBIX U IOKHUBHBIX OCTAaTKaX MPEALIECTBYIOIIEH KyJIbTYphl. [ITOTHOCTE CBSI3U MEXK Ay BEJIMYMHOMN IIOTOKA
CO2 u nccnenyemMbiMu (haKTOpaMHU YMEHBIIANACH B PALY: KaUeCTBEHHBIE XapaKTEPUCTHKH 3€JI€HON MaCCh
pPEeAbKH MACIMYHOM > UCXOJHOE IUIOAOPOAME ITOYBBI > IYJI YIIIEPOJa PACTUTEIBHBIX OCTaTKOB
npeaniecTBeHHUKA. [omydyeHHbIe JTaHHbIE TOKa3alIi, YTO BBEACHUE KPATKOCPOUHOW CHJICpAIMU B ITAPOBOE IOJIE
yBenuuuBaeT aMuccrio CO2 u3 cepoii 1€CHON MOYBBI 3a TEIUIBbINA CE30H.

KitroueBble ci10Ba: IbIXaHUE [TOYBBI, IOTEPU YIIIEPO/Ia, 3ejIeHoe y1o0penue, peabka macauanas, Phaeozems
Luvic

3aspsioBa H. E., Bacouesa M. T. DiieMeHTHBIH COCTaB M CTPYKTYpa F'YMHUHOBBIX KUCJIOT LIETMHHOW M TTaXOTHOU
nepHoBo-moa3omcTor moussl [peaypanss // [louBoBeaenue. 2021. Ne 10. C. 1274-1280.
https://doi.org/10.31857/S0032180X21100142

N3yueH 2eMEHTHBIN COCTaB U CTPYKTYpa I'YMHHOBBIX KHCIIOT LIEJIMHOM ¥ TAaXOTHOM JAEPHOBO-TIOA30JMCTON
nouBsl (Eutric Albic Retisols (Abruptic, Loamic, Cutanic)). MccnenoBanus npoBenensl B [lepMckom kpae Ha
CTallMOHAPHBIX YYaCTKAX I0J] CMEILIAHHBIM JIECOM U B JJIUTEIILHOM OIIbITE, 3a10%keHHOM B 1978 1. Conepxanue
yriepojia B 'yMUHOBBIX KUCJIOTAX JI€PHOBO-IIO30JUCTOM M0YBbI BapbupoBaiio ot 30.7 1o 34.6, Bogopoaa —
43.3-47.3, kucnopona —18.0-19.7 u azora — 2.1-2.6 ar. %. YCTaHOBIEHO, UTO TYMHHOBBIE KHCIIOTHI IIEIMHHOM
JIEPHOBO-TIOA30JIMCTON TTOUBBI MeNU MakcumaiibHoe oTHoteHue H : C (1.54), koTopoe CBUIETENBCTBYET O
npeobiasaHuy anudaTuuecKkux CTpyKTyp. BHeceHre B OYBy BO3pacTaroIuX /103 MUHEPAIbHbBIX yI00pEeHUi
MIPUBEJIO K YBEITHMUEHHIO IO aPOMATHUECKUX CTPYKTYP ¢ HAMOOJBIINM COIEPKaHUEM yTIIepo/ia B COCTAaBE
T'YMUHOBBIX KUCHOT, B Bapuante N150P150K 150 otnomenue H : C coctaBuio 1.25. 3necs otMeueHa
MaKCHUMaJIbHas CTENIEHb OKUCIEHHOCTH TYMUHOBBIX KUCIOT (—0.15). UK-®ypbecnekTpsl TyMHHOBBIX KHCIIOT,
BBIJICJIEHHBIX U3 [TOYBbI JUIUTEJILHOTO CTAIIMOHAPHOI'O OIBITA, UMEIH MOJIOCH! OTJIOIEHHUS KapOOKCUIIbHBIX,
THJIPOKCHIIbHBIX, METHIIBHBIX, METHJICHOBBIX, METOKCHIIBHBIX U IPYTHX TPYIII B IIUPOKOM JHAra3oHe JUINH
BOJIH, HO OTJIMYAJIMCh OT CHEKTPa T'YMUHOBBIX KMCJIOT LIETMHHOM MOYBBI HHTEHCUBHOCTBIO BaJICHTHBIX
Kos1e0aHui TpyNnupoBOK. 3HAYUTEIBHO HHTEHCUBHEE TPOSBUIIUCH Kosiebanust rpynnel C=0 apomMaTHuecKux
kouter] B obnactu 16051670 cm—1, 4To moATBEpKAAET aHHBIE 3JIEMEHTHOI'O COCTaBa O OOJIBIIEM COJEPKAHUU
apOMaTHYeCKUX (pparMEeHTOB B TYMHHOBBIX KHCIIOTaX MAaXOTHOH, YeM HEIMHHON TTOYBHI.

KitoueBble ci10Ba: 371eMEHTHBIN aHaJIU3, aTOMHbIE OTHOLIECHHS

X. G. Wang, Wuyunna, X. T. L, G. J. Yang, C. E. O. Coombs, X. Du, Y. T. Song, F. J. Zhang, G. W. Huo, and
X. G. Han "Soil C : N : P Stoichiometry as Related to Nitrogen Addition in a Meadow Steppe of Northern
China," Eurasian Soil Science, 2021. Ne 10. https://doi.org/10.1134/S1064229321100124

Oony0JMKOBAaHA TOJIbKO B AaHIVIMHCKON BepcuH

The concentrations and stoichiometry of soil carbon (C), nitrogen (N), and phosphorus (P) have critical
implications for nutrient cycling and ecosystem function. While their high sensitivity to atmospheric N
deposition is well known, it remains unclear for the soil depth-dependence of such responses to N deposition.
Here, we examined the responses of soil C : N : P stoichiometry at three soil depths in the upper humus horizon
(0-5, 5-10, and 10-20 cm) of Haplic Chernozem (Loamic) across a gradient of urea addition rates (0, 2, 10, 20,
and 50 g N m-2 year-1) after five years treatments in a hay-harvest meadow steppe of northern China. We found
that the effects of increasing N addition rates on the concentrations and stoichiometry of soil C, N and P did not
depend on soil depth, though those parameters varied greatly across different soil layers. Across all soil depths,
the concentrations of soil C and N increased with increasing N addition rates, but soil P concentration was not
affected by N addition. The higher sensitivity of soil N than soil C to N enrichment resulted in decreasing soil C :
N ratio across the N addition gradient, especially for the surface soil layer. Soil N : P ratio showed a positive
response to the increases of N addition rates. The unbalanced responses of soil C, N, and P concentrations to N
enrichment, as indicated by the decreases of soil C : N ratio and the increases of soil N : P ratio across the N
addition gradient, highlighted the role of N enrichment in decoupling soil nutrient cycling in the temperate
steppe.
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Jerpaganus, BOCCTAHOBJIEHHE U OXPAaHA MOYB
Kagymun M. C., Konmuk I'. H. U3mMeHeHus moToka IMOKCUIa yriepoaa U3 MOYB JECHBIX IKOCUCTEM O

BO3JICHCTBUEM TexHOTeHHOTO 3arps3Henus B Konbckoii CyOapkruke // [TouBoBenenue. 2021. Ne 10. C.
1281-1292. https://doi.org/10.31857/S0032180X21100075

AnanmuzupoBany notok CO2 13 MoYB U CTPYKTYPY €ro MpoIyIHUpOBAaHUS 0 T'PaAUEHTaM 3arpsi3HEHHS JIECHBIX
HKOCHCTEM BbIOpOCamMu mpeanpusaTuil upetHor Metamtypruu B Konbckoii Cybapkruke. Omuccuro CO2 ¢
MOBEPXHOCTU MOYB U3MEPSUIH C TOMOIIbIO 3aKPBITHIX KaMEp, €ro JIETHUE MOTOKH PACCUUTHIBAIM HA OCHOBAHHUH
perpeccruoHHbIX 3aBucuMocTel amuccun CO2 ot TeMmeparypsl Bo3ayxa. KopHeBoe 1 MUKpOOHOE JbIXaHuE
pa3esisiiy MOJeBbIM METOJIOM cyOcTpaT-uHIyupoBaHHoro aeixanus. [Totok CO2 13 nouB 10CTUTAET
CPaBHHUTEIHHO BBHICOKHMX BeMHUWH B (POHOBBIX COCHOBEIX (200 T C/(M2 neto)), 6epe3oBsix (460 T C/(M2 eTo)) u
enoBbIxX (420 r C/(M2 nero)) necax. OcHoBHas yacth CO2 U3 MOYB ATHX JIECOB BBIICIACTCS 32 CUCT JAbIXaHUS
KopHei pactenuii (45-70%). C npubankeHneM K HCTOUHUKAM 3arpsi3HEHUs B IOYBaX HAOJI01at0TCs
COKpallleHHe MUKPOOHOH 1 paCTUTENbHOM OMoMacchl, 00eTHEHNE SJIEMEHTaAMHU MUHEPAJbHOTO MUTAHUS U
HAKOIICHHUE TSDKENBIX METAUIOB. B pe3yibTrare mpoucxoauT cyiecTBeHHOe yMeHbieHne moroka CO2 u3
JIECHBIX MOYB B 30HAaX Aedonuanuu (10 1.5 pa3), TexHoreHHbIX peakonecuit (1o 10 pa3) u mycrorueii (10 20 pa3).
Jledonmarust 1eCOB MOXKET COMPOBOXKIATHCS aKTUBU3AIMEH MUKPOOHOTO JIBIXaHUS B PE3YJIbTATe MOCTYIICHHUS B
MIOYBY JIOMOJHUTEIBHOTO CyOCTpaTa s MUTaHUSI MUKPOOPTaHU3MOB. YTHETEHUE U THOETh PACTUTEIILHOCTH
MPUBOAAT K 3aKOHOMEPHOMY YMEHBIICHHIO HHTEHCUBHOCTH KOPHEBOTO JABIXaHUS BILIOTH JI0 €T0 MOJTHOTO
MCYE3HOBEHMSI Ha TEXHOT€HHBIX MycToliax. CaenaH BbIBOJ O TOM, YTO MOHUTOpUHT sMuccun CO2 noyBamu
CIIOCOOCTBYET BBISBICHUIO 0COOEHHOCTEH (DYHKIIMOHUPOBAHUS JIECHBIX SKOCHCTEM B X0JI€ TEXHOT€HHOU
JIUTpeccHH U pa3padoTke 3(PPEeKTUBHBIX METOJOB UX PEMEIHAIMH B YCIOBUSAX MPOMBIIIIEHHOTO 3arpsi3HEHNUS B
apkTrdeckoit 3one. Kirtouesslie cnoBa: amuccust CO2 mouyBamu, JpIXaHWE KOPHEH U MUKpoopranu3mos, Q10,
TSDKEJbIE METaJLIbI,

3arpsi3HEHUE, COCHOBBIE, Oepe3oBbie U eoBbie jeca, Albic Podzol, moazo:, Entic Podzol, abpazem
anb(heryMycoBbIi

Ye-Yang Chun, Zong-Hui Liu, Dong Zhou, Chao Wu, Jiang Su, and Xing-Yu Luo Effect of high temperatures
(100-600°C) on the soil particle composition and its micro-mechanisms // Eurasian Soil Science. 2021. Ne 10.
https://doi.org/10.1134/S1064229321100045

ony0JIMKOBAHA TOJbKO B AHIJIMHCKON BepCcUM

To determine the high-temperature effect on the soil particle composition (SPC) and its mechanism in Nanning,
China, a laboratory experiment was designed based on the high-temperature environment caused by forest fires
and considering thermal desorption. The effect mechanism was examined based on the soil organic matter and
soil minerals (kaolinite). The experimental results indicated that the SPC was not changed before 200°C. With
increasing heating temperature, the content of silt and clay decreased, while the content of sand greatly increased
after 200°C. The analysis believes that the reduction of the content of organic matter has promoted the reduction
of the content of silt and clay to a certain extent. The decrease in the silt and clay content inevitably increased the
sand content, but this was also related to the soil minerals (kaolinite), and a reaction occurred producing a
cementing substance that absorbed both silt and clay to form new sand. The temperature effect on the SPC was
divided into three parts. The first part was observed from 100 to 200°C, while the soil composition was
unchanged. The second part was from 200 ~ 400°C. This part is related to the reduction of organic matter
content. The third part was determined to be between 400 and 800°C, which was mainly related to clay minerals.
The fusion of silt and clay during the formation of new sand resulted in a decrease in its content beyond 400°C.
Keywords: forest fires, SPC, organic matter, clay minerals, microanalysis

P. Amin, M. Akhavan-Ghalibaf Assessment of lost soils and plants in result of Darrezar copper mining in
South-Eastern Iran // Eurasian Soil Science. 2021. Ne 10. https://doi.org/10.1134/S1064229321100021
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Oony0JIMKOBAaHA TOJbKO B AaHIJVIMHCKON BepcuH

The study of soil genesis and classification for land management, restoration and protection of soils in the
mountainous basin of Darrezar copper mining company were done. With attention to the effects of the vertical
zones on soil climate variability, the soil thermal and moisture regimes and soil classification in the area was
established. The landforms based on topography and lithology parameters altitude, slope, aspect and depositions)
were classified. Soil classifications were done using direct soil samples studies and geographic information
system (GIS), showing temperature and moisture regimes. and Using GIS with digital elevation model (DEM)
till mining and comparison to current soil map were simulated 6 soils subgroups in degraded lands. More than
70% of lost soils were in 3 subgroups, Lithic Torriorthents, Lithic Haploxerepts and Typic Haplocalcids. The
vegetation types in these three soils were in two association types: Amygdaluse sp.— Pistacia sp.—Artemisia sp.
and Amygdaluse sp.—Artemisia sp. The soil loss was estimated to about US$ 8 million. Also in Darrezar copper
mine in average has destroyed about 27 ha land surface with minimum cost about US$ 2 million per year from
2008 until 2020.

Keywords: soil genesis and classification, mine degraded soils, mountainous basin, arid climate, plant restoring



