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CYTTIMHUCTBIX OTJIOKEHUAX B TEXHOINCHHBIX JIaHAMA(PTaX Ta€KHOM 30HBI CEBEPO-BOCTOKA CBPONEHUCKOM YacTh
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PaccMoTpeno ¢popMupoBaHue MOYB Ha CYTJIMHUCTBIX OTJIOKEHUSIX B X0OJI€ IEPBUYHOMN CYKIIECCHU
PaCTUTENBHOCTH 1OCJE OMOJIOTMUECKON PEKYJIbTUBALINYA TEXHONEHHO HAPYLIEHHOW TEPPUTOPHUH
(xapwep). MccrienoBanusi mpoOBOUIIN B TTOA30HE CPEAHEH Tallrk Ha CEBEPO-BOCTOKE €BPOIEHCKON YacTH
Poccun (Pecry6nuka Komu). [Tokazano, 4To mocajika KyJabTyp €11 CHOMPCKOM Ha TEPPUTOPHUH Kapbepa
aKTUBHU3UPYET (OPMHUPOBAHHE JIPEBECHOTO sIpyca M CIIOCOOCTBYET YCKOPEHUIO MTPOLIECCOB
(dbopMupoBaHus IOYB. B TpeHNPOBAaHHBIX YCIOBUAX K HAUaly TPETHETO ACCITUIIETUSI CYKIIECCUU B
MOYBaxX Kaphepa OTMEYEHBI: 000C00IeHIE OPTaHOT€HHBIX TOPU30HTOB (TMIOJCTHIIOK), CHIIKEHUE
TUIOTHOCTH MOYB B BEPXHEU MUHEPAIIbHON YacTu Poduiis, TCHACHIIUS K TepepacipeIeICHUIO 1
muddepeHraniy B npoduie UIMCTol Gpakivy U COeIMHEHUH Kele3a U amoMunud. [locnennee
MO>KET CBUJIETENIBCTBOBATh O Havajie 3II0OBUUPOBaHUs. HeoTHOPOJHOCTH MOBEPXHOCTH Kaphepa
(HanmM4Ke MOBBIICHUHA U TTOHKEHUI ¢ TIepPenaioM BEICOT A0 2—6 M) CrIOCOOCTBYET
nepepacnpeieNICHUIO BIaru B peiesiax Kapbepa U MOSIBJICHUIO YYAaCTKOB C IIOBEPXHOCTHBIM
nepeyBlaXHEHUEM MOYB. B 3THX yCIIOBUSAX YCUIUBAETCS POJIb KOHCEPBAIIMM OPTaHUYECKHUX OCTaTKOB
(oropdoBbIBaHNE) M AKTUBU3UPYIOTCS TIPOIECCHI IIIee0Opa3oBanus. B psay yBenndeHus
MMOBEPXHOCTHOT'O MEPEYBIIAKHEHUSI IIOYB YETKO MPOCIICKUBAETCSI BO3PACTAHUE KUCIOTHOCTH, 3a11aCOB
yriaepoja 1 a30Ta, 4YTo XapaKTepHO JUIsl aHaJIOTUYHOTO psifia OHOBBIX MOYB. Paccuntana ckopocTh
aKKYMYJISIIIUM OPTaHUYECKOTO YIiiepoia B pOpMUpYIOLIUXCS Ha Kapbepax noyBax. B npeHupoBaHHbIX
ycioBusax oHa s cinost 0—20 cm cocraBiser 0.4 1/ra B roa. Bo3pactanue moBepXHOCTHOTO
nepeyBIaKHEHHs TIOYB CIIOCOOCTBYET ee noBsimieHuto 10 1.0—1.2 1/ra B roa. B BepxHeii
20-canTMeTpoBOi Toue npoduis 3anackl Copr B MOJIOJBIX TOYBAaX B 2—4 pa3a MEHbIIIE 10
CpPaBHEHHIO C (JOHOBBIMHU.

KiroueBble cioBa: nepBU4HOE M0YBOOOpa30BaHNE, TOBEPXHOCTHOE MEepeyBIaKHEHUE, TOUBEHHBIN
YIIepoJ, Kapbep, peKyJIbTUBALUS

XuMus 1o4B
E. B. Illampuxosa, E. B. Banuukosa, E. B. Keizstoposa, E. B. KanurypoB MeTtoibl uamepeHuii MacCoBOM J0JIH

yriepojia OpraHMYecKHX COeIMHEHUH B OYBaxX, coAepkalux kapooHatsl (0030p) // IlousoBenenue. 2024. Ne 3.
C. 394-411. https://doi.org/10.31857/S0032180X24030027

B MupoBoii npakTruke U3MEpeHre MacCoBOM J10JIM yriepoja oprannueckux coeaunenuit (Copr) B
MOYBAX, COJIEPKALIMX KapOOHATHI, BHIMOIHSIIOT pa3IMuyHbIMU crioco0amu. [IpoBenien aHanus MeTo/10B,
MO3BOJISIFOIIMX PEIINTh JaHHYIO 33Ja4y, BKIOYasi HOBEHUIINE TOIX0Ibl: TEPMOTPaBUMETPHS,
muddepeHIaibHas CKaHUPYIOIas KaJopuMeTpHs, criekTpockonus. [lokazaHo, 4To NpucyTcTBHE
CaCOg3 He npensATcTBYET NPUMEHEHHIO AUXpoMaTtomeTpuueckoro merona (Tropus, Y onkin—biik)
ornpenenenus Copr. HemocraTtku MeToga cBOASTCA K TPYAOEMKOCTH aHAIN3a, HEOOXOAUMOCTH
MIOCTOSIHHOTO IIPUCYTCTBUS ONEPATOPa, HEMOJHOMY OKHCIIEHHIO OPIraHUYECKUX COEIMHEHUHN U
3arpsi3HEHUI0 OKpY Karolen cpesibl. MeToa u3MepeHus MoTepb MacChl MOYBBI MPU MPOKATUBAHUU
(TITIIT) s5KOHOMMUEH U IKCIIPECEH, OJJHAKO JaeT 3aBbIIIEHHOE conepkanue Copr, 4To CBSI3aHO €
HEaJIeKBaTHOCTHIO TiepecueTHOro ko3 duruenta 1.724, Hanuunem aicopOUPOBaHHON 1 XUMUYECKU
CBSI3aHHOM BOJIbI, a TAKXKE€ MUHEPAJIbHBIX KOMIIOHEHTOB, paziaratouiuxcs npu T = 105-550°C.
Haubounee akTyanbHbIM penieHreM HaxoxieHus: Copr B KapOOHATHBIX [TOYBAX SIBJISETCS
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MCII0JIb30BAHME aHAJIN3aTOpPa U KaJbLUMETPA, XOT TOUHOCTh n3MepeHuil Copr npu Haauuuu
KapOOHATOB CYIIECTBEHHO CHMKAETCS U3-3a KBaJPATUYHOTO CYMMHPOBAHUS IOTPEMIHOCTEN IBYX
MeTO010B. BbIcOokasi cTOMMOCTh npubopa, 00CITyKUBaHHUS, TOBEPKU U PEMOHTa OIPAaHUYUBAET €TI0
MacCOBO€ HCIIOJIb30BaHUE B MOYBEHHBIX JabopaTtopusx. i usmMepeHus cofepkanusi KapOOHATOB NOYB
BO3MOJKHO IIpuMeHeHue u rpaBumerpudeckoro (I1I1I1), u BomoMomMeTprudeckoro (KaablUMETP)
MeTo0B. Mcronp30BaHue MOCIEAHEr0 IPEANOYTHTEIHHO AJisl ToYB ¢ npeodnagannem CaCO3 B
kapOoHaTHOM cocTaBe. [IpeaBapurenbHOe yaanieHne kKapooHaTOB U3 00pa3loB MOYB TPYI0EMKO, a
TaK)K€ MOKET MIPUBOAUTD K yacTUUHOM notepe Copr BeiaeACTBUE KUCIOTHOW SKCTpakuu. Beicokas
CTOMMOCTB IPUOOPOB M OTCYTCTBHE OMOIMOTEK CIIEKTPOB MOYB caepxuBatoT pazputue Vis-NIR u MIR
CHEKTPOCKOIUHU KaK albTepHATUBBI METOAAM “MOKpoil” xumuu. [IpogomkeHre cpaBHUTEIbHBIX
MCCIIeIOBAaHUH YIYUIIUT MOHUMaHUE IPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH pacnpeiesieHus yriepoa
OpPraHMYECKHX COEIMHEHU MOYB.

KittoueBble ciioBa: CpaBHUTENBHBIN aHAIN3, YTIEPO OPraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUN
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Brnusinue 3arpssnenust Ag, Bi, Te u Tl Ha ¢epMeHTaTHBHYIO aKTUBHOCTH Ye€pHO3€Ma OOBIKHOBEHHOTO //
[TouBoBenenwue. 2024. Ne 3. C. 412-427. https://doi.org/10.31857/S0032180X24030035

[IpoBeneHna orenka ¢pepMEeHTATUBHOW aKTUBHOCTU YepHo3eMa 00bikHOBeHHOTO (Haplic Chernozem)
npu 3arpsisHennn Ag, Bi, Te u Tl. IIpoananusupoBana aktuBHOCTH 10 (pepMeHTOB: KaTanasbl,
JIeTUIPOTeHa3bl, MePOKCUIA3bI, MOIU(EHOTOKCHIa3bl, aCKOPOATOKCHIa3bI, (pepprpeyKTa3bl, MPOTEasbl,
docdartaszbl, uHBepTa3bl U ypeasbl. [lo crenenn MHrHOMpoBaHus (HEPMEHTOB TSKEITbIE METaJLIbI
pacnojararoTcs B ciieaytonieit nocienoBarenbHoctu: T1> Ag > Bi > Te. C pocTOM KOHLIEHTpaIUU
TSDKEITBIX METAJUIOB TOKCHYECKOE BO3/ICHCTBHE HA AKTHBHOCTH ()EPMEHTOB yBEIIMIMBACTCS.
OxcunopenyKTa3bl MPOsSBUIN OOJBIIYI0 YYBCTBUTEILHOCTH K 3arpsisHeHuto Ag, Bi, Te u T, uem
ruzposiasbl. Cpeny OKCUIopeayKTa3 HaubobIasi 4yBCTBUTEIBHOCTD OblJIa OOHApyKeHa y
dbeppupenykTasbl, a HaUMEHbIAsA — y ackopOaTtokcuaassl. [1o akTuBHOCTH (hepMEHTOB Kjiacca
THIPOJIa3bl HAMOOJIBINIEH YyBCTBUTEIILHOCTHIO 00J1a/]aeT MHBEPTa3a, a HAMMEHbIIeH — ypeasa. [Ipu
sarpsiznenun Ag, Bi u Te naubomnbiieit uHGopMaTHBHOCTHIO 001a/1aeT UHBEPTA3a, a MPHU 3arpSI3HEHUU
Tl — ypeasa u nonudenonokcuaaza. Cpeau GepMEHTOB Kilacca OKCHIOPEAYKTa3bl HANOO IbINast
MH(OPMATUBHOCTh OOHAPY’KEHA y MEPOKCUAA3bl, a HAMMEHbIIAs — y ackopOaTokcuaassl. Cpeau
(dbepMeHTOB KJ1acca THIPOJIa3bl HAaMOOJIbIIeH HHPOPMATUBHOCTHIO 00J1a1aeT UHBEPTA3a, a HAMMEHbIIIECH
— ¢ocaraza. PezynpTaThl HCCIEI0BaHUS BO3MOMXHO UCIOIB30BaTh ISl OLICHKH 3KOJIOTHYECKOTO
COCTOSIHHS TIOUB, 3arpsi3HeHHbIX Ag, Bi, Te u TI.

KittoueBbie crioBa: TsKeNble METAILIBI, OKCUAOPEAYKTA3bI, THIPOJIA3hl, HHTETPAJIbHBIN MTOKa3aTeNb
(bepMEeHTaTUBHOW aKTHBHOCTH

A. A. Tutnssaosa, E. K. Bumaskosa, E. H. CmonenneBa Uncras nepBuyHas MPOIYKIHS CTETTHBIX IKOCUCTEM U
MIPUYHMHBI €€ pocTpaHCcTBeHHON n3MeHunBocTH // [TouBoBenenue. 2024. Ne 3. C. 428-438.
https://doi.org/10.31857/S0032180X24030046

PaccmatpuBaeTcst UI3MEHEHHE BEIMYMH YUCTOM MepBUYHOMN npoaykiuu: Haazemuou (ANP,

aboveground net production), moxzemuoit (BNP, belowground net production) u o6rieit (NPP, net
primary production) st TyroBbIX, HACTOSIIMX M CYXHX cTeneil. MccnemyeMble TyroBbie ¥ HACTOSIIUE
crenu pacnoiioxkensl oT 36 10 116° E u ot 47 no 56° N. B TeiBe onpenesieHa NpoayKIUs CyXUX CTENEH,
MIPUYPOUYCHHBIX K Pa3IMYHBIM dJIEMEHTaM peibeda — OT BepXHEeW YacTH TOPHI 10 JHUIIA TaIH.
Bennurnna ANP B n1yroBbIx cTensix MeHsieTcs ¢ 3anaja Ha BocTok oT 10.2 o 3.1, B HacTosuux — OT 5.8
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10 0.7 T/ ra B TOJ ¥ 3aBHCHUT OT MHOTHX IIPUYHH, BKIIIOYAs TEMIIEPATYPY BO3/1yXa, KOIUIECTBO OCAIKOB
U cBoiicTBa noyBkl. [locnenHue onpeaensaoTcss KOMIUIEKCOM YCIOBUM, BKIIFOUAIOIIUM TOJIOKEHHE
HKOCHUCTEMBI B pebede, YTO IPUBOAUT K PA3IMYHOMY YBJIAKHEHHIO MOYBBl. Kak B JIyroBbIX, Tak U
HACTOSIIIUX CTEISIX UMEIOTCS HapyILLEHUs B 3aKOHOMEPHOM yMeHblIeHnH BennuuHbel ANP ¢ 3anana Ha
BOCTOK. B psly IyroBbIX cTeneil B HEKOTOPBIX CIIydasiX BMECTO CHHUKEHHS HAOII0Jal0TCS MTOBBIILICHUS
ANP, uTo 00BsACHAETCA U3MEHEHHEM NTOYBEHHBIX ycioBuil. [lepBoe nossimenue ot 4.8 (63° E) no 6.1
T/ra B rof (73° E) nporcXoauT Npu cMEHEe 4epHO3eMa BhIIEIOYEHHOT0 Ha JIyTOBO-UE€PHO3EMHYIO
MIOYBY, T.€. B P€3yJIbTaTe AOMOJIHUTEIBLHOIO YBIaXHEHUS NoYBbl. BTopoe noseimenue ot 3.6 (75° E) no
6.6 T/ ra B oz (90° E) nabntogaercs Mpu U3BMEHEHUH MTOYBBI OT YepHO3eMa OOBIKHOBEHHOTO K
4epHO3eMY OOBIKHOBEHHOMY JIyTOBaTOMY MOIIIHOMY. B HacTosmux cremnsx Ha0Jt01anock TpU
nosbliieHnss ANP: npu cMeHe TeMHO-KalllTaHOBOM KAMEHUCTON IIOYBBI HA YEPHO3eM OOBIKHOBEHHBIH,
BO BTOPOM CJIy4ae IPU CMEHE COJIOHIIA JIyTOBO-CTEITHOTO CPEAHECTOI0UATOrO Ha YEPHO3EM FOKHBIN
COJIOHLIEBATBIN, TpEThE MOBbIIIEHUE ANP yCTaHOBIIEHO IIPH CMEHE ITOYBBI OT YEPHO3EMA
MaJIOTYMYCHOTO K Y€pPHO3EMYy MYyYHHCTO-KapOOHATHOMY coJioHIeBaToMy. Bennunna BNP B nyrossix u
HACTOSIIIMX CTEISIX B LIEJIOM CHUXKAETCS C 3amaja Ha BOCTOK OT 26.8 10 7.7 T/ra B TOA B CJI0€ MOYBBI
0-30 cm, Bapbupys 6e3 BUANMOI 3akoHOMepHOCTH. B ThiBe, B CBsI3M ¢ m3MeHeHHEM penbeda, ANP
cyxux creneid MensieTcst ot 3.7 1o 1.7, BNP — ot 27.0 no 8.7 1/ra B ron. CieoBaTeabHO, BETUIHHY
HAJ3E€MHOI NPOAYKIIMH TPaBSHBIX YKOCUCTEM OIPEAEISAIOT HE TOJBKO TEMIIEpATypa BO3AyXa U
KOJIMYECTBO OCAJKOB, HO B TAKOM € CTEINIEHHU U CBOMCTBA MIOYB, MEHSAIOIIMXCS MO CTPYKTYPE,
koinuectBy Copr, MUTaTENbHBIX AJIEMEHTOB U 0OBOJHEHHOCTH.

KitroueBble ci10Ba: JIyroBbl€ CTENH, HACTOSIINE CTENN, CYXUE CTENH, JOJTOTHBII IpaiueHT, Ha3eMHas
NPOIYKIMS, TOJ3EMHAsI POAYKIIHS, YEPHO3EM, TEMHO-KAIITAHOBAs [10YBa

E.M. Bonxkoga, O.A. JleonoBa, A.B. ['onoBueHKO AKKYMYJISAIUS yrieposia B TOP(SIHBIX MOYBaX MOHMEHHBIX
00110T ceBepo-BocToka Cpemaepycckoii Bo3BbiieHHOCTH // [TouBoBenenue. 2024. Ne 3. C. 439-450.
https://doi.org/10.31857/S0032180X24030055

NzyueHo cTpoenne TophsHbIX 3anexei moitMeHHbIx 06010T bonbmedepezoBckoe u [lonkocsMoBO,
chOpMUPOBAHHBIX B aTJIAHTUYECKUI — cyOOOpeanbHbIN epruoibl royiolieHa B AoiauHe p. Henpsinga, B
ceBepo-BOCTOUHOM yacTu CpeaHepyCCKOi BO3BBIIIEHHOCTH. Pe3ynbTaThl ucciae0BaHUN O0TAHMYECKOTO
cocTaBa TOp(PSHBIX 3a1eXKel MMoKa3aliy, 4TO TeHe3UC O0JIOT NpeCTaBIeH 3BTPOPHBIMU MAJCOLIEHO3AMH,
KOTOPBIE aKKYMYJIUPOBAIIHA YTIIEPOT O CKOPOCThIO 21.8—95 r/M2 B roa. OGpa3oBaBIIMecs: HU3UHHbBIE
Top(a XxapaKkTepHU30BAIUCH BHICOKOU CTEMEHbIO pasnoxkeHus (45—55%) u HU3Koi CKOPOCTHIO
BepTHKaJIbHOTrO npupocta (B cpeaHem 0.3—0.6 MM/ro), 4To 00yCIOBICHO CE30HHOM TUHAMUKON YPOBHS
3aneranusi 000THBIX Boj. CoaepxaHue yriepojaa B Topdax mo npopuisiM TOpPsSHBIX 3ajexeit
cocraBisieT 14% mst 6omota [logkoceMoBo u 31% mnst bonbiebepe3oBckoro 6oota. Paznuaus
00yCJIOBJIEHBI OCOOCHHOCTSIMU BOJHO-MHUHEPAIHHOTO MUTAHUS OOJIOT, UTO MIPOSIBISETCS B BBLICOKOM
CoJIep>KaHUU KapOOHATOB U 30J1bHOCTU TOp OB 60s0Ta [ToakocbMOBO. 3anackl yriepoaa B TOp(sHBIX
MOYBaX MOMMEHHBIX 00JIOT BapbupytoT oT 51.5 10 125 kr/M2 11 TOPU30HTOB MOIIHOCTHIO 10 cM.
JlaHHBII TTOKa3aTeNb ONPEAEISIETCS MUHTEHCUBHOCTBIO PA3NIOKEHUSI PACTUTEIBHBIX OCTATKOB, UTO
3aBHCHUT OT COCTaBa U CTPYKTYpbl MUKPOOHBIX KoMIiekcoB. Ha Bonbiebepe3oBckom OonoTe B
MHUKpPOOHOM KOMIUIEKCE JOMUHUPYET rpulHas cocTapisomas, Ha 6omote [ToakocbmMoBO —
OakTepuanbHas. 9TO OOBICHIET OTANYMSA OOJIOT B MUKpOOHOI Onomacce: 222 r/m2 ans 6omota
[TogxoceMoBo, 898 1/M2 — myst bonbiebepe3oBckoro 6onota. [IpuunHoO pa3nuunii MOWMEHHBIX 00JIOT
ABJIAETCA TUANa30H BapbUPOBAHUS YPOBHS OOJIOTHBIX BOJ B TEUEHHUE BETE€TAIMOHHOIO CE30Ha,
00yCIIOBJICHHBIN TPOBEICHHBIMHU MEJIMOPATUBHBIMUA MEPOIIPUSATUAMU Ha bosbiebepe3oBckom OooTe.
[ToiimeHHBIEC OOTIOTA SBJISAIOTCS BAXHBIMU “JeTI0” aTMOC(PEPHOTO yTiaepoa, 8 UHTEHCUBHOCTH €T0
AKKYMYJISIIIUH OTMIPEIETIseTCss KOMIUIEKCOM (PaKTOpPOB.
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10.B. baraesa, JI.H. I'puropsin Dxosioru4eckne 0COOEHHOCTH M aIallTAlIMOHHBIE BO3MOXHOCTH IIMAHOOAKTEpUIA
MYCTBIHHBIX 3K0ocHucTeM (0030p) // IlouBoBenenue. 2024. Ne 3. C. 451-4690.
https://doi.org/10.31857/S0032180X24030069

BaxHoi1 rpynnoil MUKpOOPTaHW3MOB B ApUIHBIX 30HAX ABJIAIOTCS [IMAHOOAKTEPHUH, CIIOCOOHBIE
aKTHUBHO Pa3BUBATHCS B TAKMX YCIIOBUSAX B COCTABE aJIbrO-0aKTEPHAIbHBIX COOOIIECTB U
OJIaroNpUSATCTBYIOIINE BBDKUBAHUIO IPYTUX MapTHepoB. [lnanoOakTepuu (IMaHOMPOKAPUOTHI) —
Mop(doaoruuecku pasHooOpa3Hasl rpyIna OKCUT€HHbIX (POTOCUHTE3UPYIOIINUX MPOKAPHUOT,
BKJIIOYAIOIIAsl OJTHOKJIETOYHBIC, TPUXOMHBIEC UITU KOJIOHUAIbHBIE (hopMbl. OHH BHOCAT CYIIECTBEHHBIN
BKJIAJ] B pa3BUTHE MOYBEHHBIX SKOCUCTEM, BCIIEJICTBUE 00pa30BaHuUs IEPBUYHON MTPOTYKIIUU
(opraHM4ecKOro BeIIeCTBa), PUKCAIIMU MOJICKYJISIPHOTO a30Ta, CHHTE3a METa00JIMTOB C BBICOKOM
OMOJIOrM4YeCKOM aKTUBHOCTHIO. PaccmaTpurBaroTcst Bonmpocsl 6MopazHooOpa3us HuaHoOaKTepuil B
MIyCTBIHHBIX AKOCUCTEMAX, UCIIOIb3YEMbIE UM MEXaHU3MBbI 3alUThI, CTPATETUN aJanTalluu K
MHO>KECTBEHHBIM CTPECCOBBIM YCIOBHSM, U CIIOCOOHOCTH MPOAYIIUPOBATh BTOPHUYHBIE METAOOIHTHI, B
TOM YHCJIE C LIEJIBIO BBDKMBAHUS B OKCTpeManbHOM cpene. [lokazana sxonorudeckas poiib
1MaHoOaKTepuil apUIHBIX MECTOOOUTAHUH B YIyUIIICHUH CBOMCTB 1MOYB. OMHUCHIBAIOTCS MOCTIEAHIE
JOCTHKEHUS, KACAIOIUECs] METO/IOB OOPHOBI C OMYCTHIHUBAHUEM U MIPEIOTBPAIICHUEM JeTpaaIiiu
MOYB C MPUMEHEHUEM IIMAaHOOAKTEPHIA.

KitoueBble cioBa: nuaHo0akTepuaibHble COOOIECTBA, ApUAHBIE MECTOOOUTaHUS], BTOPUYHbBIE
METa0O0JIUTHI,
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Yingying Liu, Dan Wu, Yongjun Kan, Li Zhao, Chang Jiang, Wensheng Pang, Juan Hu, and Meilan Zhou
"Response of Soil Microorganisms and Phenolic to Pseudostelariae heterophylla Cultivation in Different Soil
Types," Eurasian Soil Science, 57 (3), 446-459 (2024). https://doi.org/10.1134/S10642293236

Pseudostellaria heterophylla of the Caryophyllaceae family is an important medicinal herb in traditional
Chinese medicine, but it encounters continuous cropping obstacle during cultivation. This study aimed
to study the differences in the response of Pseudostellaria heterophylla cultivation to soil
microorganisms and phenolic substances in different types of soil (Loamy soil and Clayey soil). The
analysis of soil metabolites using HPLC-ESI-Q/TOF-MS and HPLC-DAD techniques revealed that the
content of various phenolic components in the rhizosphere soil increased significantly after
Pseudostellaria heterophylla cultivation. Pseudostellaria heterophylla cultivation in yellow soil could
increase the abundance of Proteobacteria, Ascomycota, and Thermoplasmatota, while in brown soil, the
abundance of Ascomycota significantly decreased. In addition, Pseudostellaria heterophylla cultivation
could increase the a-diversity of bacteria and fungi in yellow soil, while reducing the a-diversity of
archaea, and the impact on diversity in brown soil was relatively small. Correlation analysis showed that
phenolic compounds were more likely to regulate the genera Bradyrhizobium, Calcarisporiella,
Boothiomyces and Methanocella. Pseudostellaria heterophylla may regulate rhizosphere microbial
diversity and community structure by secreting phenolic. However, in different types of soil
environments, the response mechanism of soil microorganisms to Pseudostellaria heterophylla planting
might vary. Our study provides new insights that the variability in the response of different soil types to
Pseudostelariae heterophylla cultivation should be taken into account when developing strategies for
reducing continuous cropping obstacles in medicinal plants.

Keywords: soil microorganisms, phenolic, soil types

Q. J. Li, b, X. N. Zheng, and M. J. Liu "Influence of Grass Mulching and Organic Fertilizer Addition on Soil



Microbial Community Composition and Function in a ‘Dongzao’ Jujube (Ziziphus jujuba Mill. ‘Dongzao’)
Orchard," Eurasian Soil Science, 57 (3), 460-470 (2024). https://doi.org/10.1134/51064229323602093

Microorganisms play an important role in soil ecosystems; therefore, it is essential to explore the effects of grass
mulching (GM, and the mulching plants all belong to Poaceae family) and organic fertilizer addition (OFA) on
the structure and function of orchard soil microbial communities. In this study, we analyzed the effects of GM
and OFA on soil’s physical and chemical properties, bacterial community structure, and enzyme activity in a
winter jujube orchard. GM markedly increased the soil water content and activities of -1,4-glucosidase (BG),
fibrinose hydrolase, and -1,4-xylosidase. OFA promoted BG activity and decreased the pH of slightly alkaline
soils more effectively than GM. GM and OFA substantially increased the relative abundances of Bacteroidota,
Chloroflexota, and Bacillota while decreasing those of Acidobacteriota, Actinomycetota, and Nitrospirota. GM
also significantly increased the relative abundance of Proteobacteria and decreased that of VVerrucomicrobiota.
The relative abundance of Bacillota, involved in cellulose decomposition, significantly increased after GM,
whereas that of Bacteroidota, involved in animal faeces decomposition, significantly increased after OFA. We
showed that GM and OFA improved microbial diversity and the number of operational taxonomic units (OTUS),
energy metabolism, and cell membrane transport capacity and demonstrated the linkage between microbial
community structure and function. GM can overcome challenges related to the lack of precipitation and improve
soil fertility.

Keywords: soil properties, natural grass, bacterial community, cellulose decomposition enzymatic activity
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Xiufen Li, Zhaobin Guo, Liangliang Wang, Lixia Jiang, Lijuan Gong,Mo Zhai, Ping Yan, and Huiying Zhao
"Change Characteristics of Rainfall Erosivity in the Black Soil Region in Northeast China from 1961 to 2020,"
Eurasian Soil Science, 57 (3), 471-481 (2024). https://doi.org/10.1134/S1064229323602676

Rainfall erosivity plays a crucial role in assessing and forecasting soil erosion. Accurate assessment of
rainfall erosivity and understanding its spatiotemporal distribution patterns can provide valuable insights
for protecting black soil in Northeast China. In this study, we utilized daily rainfall observation data
from 142 meteorological stations spanning the years 1961 to 2020 and one-hour precipitation data from
20 stations for 2019 and 2020 in the Black Soil Region in Northeast China (NEBS). We calculated
rainfall erosivity using both the classical algorithm and a daily rainfall model, verifying the accuracy of
daily rainfall data in calculating erosivity. We then conducted a comprehensive analysis of the
spatiotemporal characteristics of rainfall erosivity in NEBS and its constituent provinces and districts,
employing trend analysis, wavelet analysis, and IDW (Inverse Distance Weighted) spatial interpolation.
Our findings indicate that the semi-monthly model is suitable for calculating rainfall erosivity in NEBS.
The correlation coefficients between rainfall erosivity calculated using the classical algorithm and that
estimated using the semi-monthly model were 0.9804 and 0.9894 for the years 2019 and 2020,
respectively. The intra-annual distribution curves of rainfall erosivity in NEBS and each province or
district displayed a single peak, with a prominent peak occurring in the latter half of July. Notably, the
total proportion of erosivity generated by rainfall in July and August ranged from 65.4 to 67.7%,
underscoring a high degree of concentration. Over the period from 1961 to 2020, the spatial distribution
of annual rainfall erosivity (referred to as ) in NEBS exhibited a general decreasing trend from south to
northwest and northeast. Temporal changes showed an overall non-significant fluctuating upward trend,
with at 81.7% of the stations displaying an upward trajectory, and 32.8% of these stations showing a
significant increase (P < 0.1). The temporal variation characteristics of each province and region were as
follows: showed a significant upward trend (P < 0.05) in Heilongjiang, while the increase and decrease
trends in the other three provinces or regions were less pronounced. Notably, the in NEBS and each
province or region from 1961 to 2020 exhibited a significant cycle of 3—4 years on a smaller scale.
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Jerpaganus, BOCCTAHOBJIEHHE U OXPAaHA MOYB
H. A. Escrerneena, C. U. Konecaukos, A. H. Tumomenko, T. B. Munnukosa, H.W. Ilenuna, K.I11. KazeeB

O11eHKa SKOTOKCUYHOCTH TAJUIHS 10 OrosiorndeckuM coricteaMm nouB // [TouBoBenenue. 2024. Ne 3. C. 470-481.
https://doi.org/10.31857/S0032180X24030076

B nabopaTopHBIX MOJEITBHBIX IKCIIEPUMEHTAX JIaHa OLEHKA YKOTOKCUYHOCTH T | 110 M3MEHEHUIO
MUKPOOHOJIOTMYECKUX, ONOXUMUYECKUX U (PUTOTOKCHYECKHUX cBOMCTB nous FOra Poccun: uepnozema
obsikaoBeHHOTO (Haplic Chernozem (Loamic)), ceporneckos (Eutric Arenosols) u Oypoii aecHoit
cnaboneHacwImeHnoi moussl (Eutric Cambisol), pasnuuaromuxcs Mo rpaHyJIOMETPHUECKOMY COCTaBy, PH u
COZIepKaHUIO OPTaHUYECKOTOo BenlecTBa. Kak mpaBuio, Habm0janach npsiMast 3aBUCUMOCTb MEKIY
KOHIIeHTpanue# Tl U cTeneHpio yXyAleHus uccieayeMbix cBoMCTB mouBbl. Hutpat Tl mposiBii 6osiee BBICOKYTO
9KOTOKCUYHOCTH, YeM OKcujI. Hanbosee criibHOE SKOTOKCHYECKOE Bo3ieicTBrE Tl posIBUIIOCHh Ha YepHO3eMe U
ceponeckax yepe3 10 cyT mocine 3arpsi3HeHusi, Ha Oypoii JecHoit mouse — uepe3 30 cyt. Ha 90 cyt
HaOJIF01AJI0Ch BOCCTAHOBJICHUE OMOJIOTHYECKUX CBOWCTB 1MOoYB. HanOobIy0 yCTOHYMBOCTD K 3arpsi3HEHUIO T |
MIPOSIBUII YEPHO3EM OOBIKHOBEHHBIHM, HAUMEHBIIIYIO0 — cepornecku. [lomyueHHbIe pe3yabTaThl CBUAECTEIBCTBYIOT
0 BBICOKO# 9KOTOKCHYHOCTH T1.

KitoueBbie cioBa: 3arpsizHeHue, TSHKEIIble METallIbl, YepHO3eM OOBIKHOBEHHBIH, Oypas JiecHas I0YBa,
CeporiecKy, OMOTECTHPOBAHNE, YCTOMUNBOCTD, SKOIOTHYECKHE (DYHKITMH TOYBBI

HN. H. Cemenkos, C. A. Jlennes, I'. B. Kimunk, /1. I1. Kaceimo, M. B. Aradonues T. B. Koponesa Biausinue
BECCHHHUX I1aJIOB Ha CBOICTBA TYMYCOBOT'O TOPM30HTA YepHO3eMa (F0ro-BoCTOK 3anaanoit Cubupu //
[TouBoBenenwue. 2024. Ne 3. C. 482-492. https://doi.org/10.31857/S0032180X24030082

Ha npumepe nous ba3zoBoro skcnepuMeHTansHOro Komruiekca Macturyta ontuku armochepst CO
PAH (r. ToMCK) n3y4€HO BIUSIHUE BECEHHUX MaJIOB TPaBbl HA CBOWCTBA BEPXHETO CJIOSI TYMYCOBOTO
TOPHU30HTa MUTPALIMOHHO-MHUIIEsIpHOTO uepHo3eMa (Haplic Chernozem). Ha y4dacTtkax, ropeBimx asa
Mecsa, 1,2, 3 u 11 net Hazaz, Bcero coopano 56 npo6 (5—14-kpatHasi HOBTOPHOCTH). BrisBieHa
BBICOKAsl YCTOMYMBOCTh KOHTPOJIIMPYEMBIX CBOMCTB MOYB (KATUOHHO-aHUOHHBIN COCTaB BOJHOU
BBITSDKKH, COJIEpKaHUe TPaHyJIOMETpUUECKUX (Ppakluid U OJIBUKHBIX COEIMHEHNN MIMPOKOT0 CIEKTpa
aneMmeHToB, oduiero C u N, Benmnuuna pH, menounocts or HCO3 —) k NMpOreHHOMY BO3/AEMCTBHIO OT
BECEHHHX NaJIOB TpaBbl. THOpMATHUBHBIMY MMOKA3aTESIMH, OTPAXKAIOIIMMH CYIIECTBEHHOE MUPOr€HHOE
BO3JICKCTBHE B TeUeHHUE MOCceaHuX 11 Jet, ABIroTCs coaepkanne noaBmkHbIXx Ca, Mg u Sr, a Takxke
BogopactBopuMoro Mg2+ u menounocts o HCO3 —. Ux coneprkaHue BoIlie B TouBax MojaoabIx (0—3
roJia) MajoB OTHOCUTENbHO cTaporo (11-meTHeit) u HeropeBuX y4acTkoB. Cpein U3y4eHHBIX
nokaszaTesiell Hu3Kue 3HaueHus1 KodduirenTta Bapuanuu (mpeumyiectseHHo < 20% mo BceM
oOcrenoBaHHBIM BbIOOpKaM) UMenu BennurnHa pH, conepxanue moaBuxHbeIx Ba u Sr u
TpaHyJOMETpUYECKUX (pakiuii ¢ nuameTpoM vactuil 1-5, 5-10 u 10-50 Mxwm, Beicokue (>70%) —
coziepKaHie BOJIOPACTBOPUMOTO aMMOHHS U TIOABIXKHBIX Li 1 Zn.

KitoueBble ciioBa: HEOAHOPOAHOCTH CBOMCTB MOYB, IUIOAOPOIHME MOYBHI, (PU3UKO-XUMHUECKHUE CBOMCTBA
noyB, yepHo3embl (Haplic Chernozems), XpoHOpsi/1 MOYB, KOHTPOJIUPYEMBIC YCIOBHUS, MOJICTbHBIIM
HKCIIEPUMEHT, MPOCTPAHCTBEHHO-BPEMEHHAs 3aMeHa

T. . Kyxapuuk, C. B. Kakapeka, K. O. Pa6sruntn Mukporutactuk B nousax Xonamos Tana, Boctounas
Amntapkruma // IlouBoBenenue. 2024. Ne 3. C. 493-505. https://doi.org/10.31857/S0032180X24030098

Bnepsrie Ha mpumMepe oaszuca Beuepnuit, Xonmsl Tana, 3emiis DHaepOu MoaydeHbl JaHHBIE O
COJIEpKaHWU YaCTULl MUKPOILIACTUKA (MeHee 5 MM) B TouBax BocTouHON AHTapKTHUBL.
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[IpoananuzupoBano 7 mpod, oroOpanHbIX ¢ Tiryounsl 0—15 cM. MccnenoBanu nee ¢ppakmuu mous (<1
MM U 1-5 MM) B TpEXKpaTHOI MOBTOPHOCTH (42 UHIMBHIyaJIbHbIE HABECKH). MeTOIMKa BbIAEIICHUS
YaCcTHIl MUKPOIUIACTHKA BKJIFOUYAJIa IPOCEUBAHUE M10YB, INIOTHOCTHOE pa3/IEJI€HUE B paCTBOPE XJIOPHUAA
LIUHKA, HEHTpU(PyrupoBaHue, BaKyyMHYIO0 (PUIBTPALIMI0 U MUKPOCKOMYECKUH aHamu3. [
(GuIbTpalMU UCTIOJIB30BANIN (PUIIBTPHI U3 CTEKIIOBOJIOKHA ¢ uaMeTpoM op 1.6 Mkm. KonnuecTBeHHY1O
OLIEHKY YaCTHI] MUKPOIIJIACTHKA OCYLIECTBIISUIA C IOMOUIbI0 MUKPOCKONA, IU(PPOBOI KaMepbl U
COOTBETCTBYIOIIETO IIPOrPaMMHOT0 00ecredeHus. Y CTaHOBJIEHO, YTO YAaCTHIIBI MUKPOIUIACTHKA
MPUCYTCTBYIOT BO BCEX NMPOAHAIM3UPOBAHHBIX Npobax. X komudecTBo Bappupyer ot 66 1o 1933 en./kr
CyXoil mo4Bsl. B O0JBIIMHCTBE CilydyaeB Mpeo01ajatoT YacTULIbI pa3MepoM <1 MM, Ha JJOJIF0 KOTOPBIX
npuxoautcs ot 70 no 100%. B 70% ciayuyaeB qoMuHHPYIOT BoJIOKHA, B 30% — dparMeHThI
HEeNpaBUIbHON (OPMBI IUIACTMACC; IJICHKU BCTPEYatoTCsa eAMHUYHO. OTCYTCTBYET YETKO BBIPAYKEHHAS
IIPUYPOUYEHHOCTb MOBBIIIEHHOTO KOJIMYECTBA YACTHUI] MUKPOILJIACTHKA K 00beKTaM HHPPACTPYKTYPHI,
YTO MOKET OBITh CJIEICTBUEM BIUSHUA APYTUX (PAKTOPOB, B TOM YHCJIIE JIOKAJILHOTO U 1aJIbHETO
IepeHoca.

KroueBrle cioBa: IIaCTUK, MUKPOCKOIIHUS, BOJIOKHA, 3aIrpA3HCHUC I10YB

C. B. bpsinun, A. B. Konaparosa, A. B. Jlanmnos, E. C. CycionapoBa Ce30HHOE BIMSIHUE MTUPOTCHHOTO YIJISI HA
HaJ36MHOE U MOJI3EMHOE Pa3/IOKEHHE Pa3InuHbIX TUIIOB OMajia B OopeasbHbix secax // [louBoBenenue. 2024. Ne
3. C. 506-516. https://doi.org/10.31857/S0032180X24030104

VYronb SBISIETCA YCTOWYUBBIM MPOAYKTOM JIECHBIX MTOXKAPOB, HAKAIUTUBAIOIIMMCS B CJI0€ MOACTUIKHA U
nouBax 6opeasibHbIX JecoB. [ToaTOMy paznoxkeHue onaja U KOpHEH, Kak OJMH U3 KIFOYEBBIX MPOIECCOB
B IIUKJIE YTJIEPO/Ia, B TOYBaX OOpEAThbHBIX JIECOB MPAKTUIECKH TTOBCEMECTHO MPOTEKAET B IPUCYTCTBUU
yriis. K HacTosimeMy BpeMEHH UMEIOTCSL KpallHe CKYIHBIE CBEICHUS O BIMSIHUU YIJISl HA MPOLIECC
pasnokeHus onaja B OopeaabHbIX Jiecax, M OOJBITUHCTBO U3 HUX HE PACCMATPUBAIOT XOJIOAHBIM
MIEPHO/], KOTOPBIH B ATOM 30HE JAJIUTCS B cpeiHeM rnonrona. [lenpio paboTsl ObLIO BBISIBIEHUE CE30HHOTO
BIIMSHUS YTJISl HA Pa3JI0KEHUE PACTUTENIBHOTO OIajla Pa3HOro KayecTBa (XBOU JINCTBEHHUIIBI, JINCTHEB
Oepesbl, TpaB U CMECH ITHX BHUJIOB OMaJ1a) Ha TOBEPXHOCTHU MOYB U KOPHEH ATUX K€ BUIOB B MouBe. B
nosieBoM ““litterbag” skcnepumenTe ycraHOBIIEHO, UTO YTOJIb YCKOPSI Pa3IOKEHHUE OMajia ¥ ero
BIUSIHUE OBLIIO BUOCTICIIM(PUIECKUM. Y CKOPEHHE TTOTEPH MaCChl B IPUCYTCTBUHU YISl IPOUCXOTUIIO
JUIS TPYIHOpA3JiaraeMoro Ha3eMHOTo onaja (XBOM) U BceX BUAOB KOpHEH B XOJIOHBIN nepuos. B
TeTUIBIN TEPHUOJT YCKOPEHUE PAa3JI0KEHHS B IPUCYTCTBUU yTJIA HAOII01a]IOCh TOJIBKO NIl XBOU U HE
HaOr01amoch st KopHer. Takum oOpa3om, HcclieJoOBaHke MOKa3aio O0IbIlee BIUSHUE YT Ha
BHYTPUIIOYBEHHOE Pa3JI0’KEHUE, 0OCOOCHHO B XOJOIHBIN nepuo. Ce30HHOE BO3CHCTBUE YIS
YCTAHOBJICHO BIIEPBBIE U JOKHO YUUTHIBATHCSA KaK BaXKHBIM (PaKkTOp ryMycooOpa30BaHMs U TUHAMUKH
yriepoja B IouBax 00peabHbIX JECOB.

KitroueBble citoBa: pasioKeHHe omajia, 3uMHee pasinoxenue, Cambisols

V. T. Nguyen, N. P. T. Huynh, and C. H. Le "Distribution Coefficients and Accumulation Rates of Ra-226 and
P0-210 in some Agricultural Soils," Eurasian Soil Science, 57 (3), 524-535 (2024).
https://doi.org/10.1134/S106422932370028X

Solid-liquid partition coefficients (Kd) of Ra-226 and Po-210 were measured for five agricultural soils
in five fields in the south of Vietnam. Rice, maize, water spinach and tomato were grown on Fluvisols,
while sweet potato — on Arenosols. The obtained values were very different between radionuclides,
cultivation types, and agricultural practices. For Ra-226, they were 2783, 1189, 907, 431, and 1117 L
kg—1 in soils under rice, maize, water spinach, sweet potato, and tomato, respectively. The values of


https://doi.org/10.1134/S106422932370028X

826, 332, 409, 217, and 451 L kg-1 were estimated for Kd in soils under rice, maize, water spinach,
sweet potato, and tomato. For a particular soil, the Kd of Ra-226 was higher than that of Po-210. It
proves that in the solid phase of the soil, Po-210 was absorbed more strongly than Ra-226. In this study,
a new method for determining the leaching rates of Ra-226 and Po-210 from the topsoil to the deeper
layer of soil was introduced. It was based on the Kd value and the leaching rate of water for a specific
soil type. The leaching rates of 7.4, 37, 63, 36.6, and 61 were estimated for Ra-226 in rice, maize, water
spinach, sweet potato, and tomato soils respectively. Similarly, the leaching rates of 22.1, 111, 111,
69.1, and 133 were estimated for Po-210 in rice, maize, water spinach, sweet potato, and tomato soils
respectively. The long-term assessment of Ra-210 and Ra-226 in the selected soil was based on the mass
balance between the daily input and output of radionuclides in topsoil. It was found that activity
concentrations of Ra-226 and Po-210 increase significantly in some soil soils for example under sweet
potato and tomato soil.

Keywords: natural radionuclides, solid-liquid partition coefficient, leaching rate



