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I'ene3uc u reorpagus nous

[Hapwrii 1. A. @akTopsl cpebl B Mpeacka3aTenbHOM KapTorpadupoanuu nous // [TousoBenenue. 2023. Ne 3. C.
285-299. https://doi.org/10.31857/S0032180X22100380

B wu3BectHoil konmentyansHoit Momenn SCORPAN aHanm3upyeMoe CBOMCTBO IOYB PAacCMaTPHUBACTCS Kak
3aBHCSILEE OT CIeAYomUX GaKTOPOB Cpeibl: APYTUX CBOMCTB MOYB, KJIMMAaTa, OPraHu3MOB, penbeda, TeoorHH,
BpeMeHH U mpocTpaHcTBa. [IpenckasaTensHoe kapTorpadupoBaHue MOYB B IU(PPOBON MOYBEHHON KapTorpapuu
OCHOBAaHO Ha OJM3KHX uAesX, HO (aKTOpbl Cpeabl MOTYT BKIIOYaTh B ce0s HE TOJNbKO (HaKTOPHI
OYBOOOPA30BaHMUsA, HO U CBEJCHHMS, ITOJYUYEHHBIC NPH AUCTAHIIMOHHOM 30HAMPOBAHUHU. ET0 METOABI MOTYy4HIIH
3HAYUTENILHOE PACIpOCTpAHEHHE HE TOJBKO B TOYBOBEACHHWU, HO M B DKOJOTHHU, CEIHCKOM XO3AHUCTBE H
reomopdornoruu. B Hacrosimeil cratbe naercs 0030p (aKTOPOB Cpebl, MCIOJB3YEMBIX B IPENCKa3aTeIIbHOM
KapTorpagupoBaHUU C OCOOBIM BHHMAaHHEM K CHUTyallUsiM, KOTJa MOYET NPUMEHSThCS IIHUPOKUNA HAOOp
(aKTOpPOB CpeIbl W/MIM KOT/Ia YaCTh MX SIBIISIETCS HEKOJIMYECTBEHHBIMH, KaK B CIIy4ae THUIIOB PACTUTEIBHOCTH.
Haubonee pazpaboTanbl cUCTEMbl KOJIMUYECTBEHHBIX MOKa3aTeNel A omucaHus penbeda U KiuMaTa, Mo3ToMy
UM y7elIeHO oco0oe BHUMaHue. Onucanue peibeda OCyHIeCTBISIETCS KaK JOKAIbHBIMH, TaK U HEJIOKAJIbHBIMU,
TpeOyIOIIMMH  WHTETPUPOBaHUS, BelWYMHaMH. llpu omMcaHuuM KIMMara CYIHIECTBEHHBI BEIUYHHBI,
OLIEHUBAIOIINE CYXOCTh/BIAXXHOCTh MECTHOCTH, TaKHe Kak KOd(pHIMEHT yBiIaKHEHHUS U NeduiuT Boabl. OHU
TpeOyIOT OLICHKH UCHAapsSEeMOCTH, KOTOpas HE U3MEPSETCs] METEOCTaHIUSIMHU, HO MOKET OBITh IMOJIy4eHa MyTeM
pacuera. OnucaHbl BO3MOXKHOCTH YYeTa 3TUX W JPYruX (PakTOpoOB cpenbl, BKIIOYAs HEKOJIWYECTBEHHBIC, B
KOJMYECTBEHHBIX CTATUCTUYECKMX MOJENSIX MPECKa3aTeNbHOr0 KapTrorpadupoBaHus IOYB, MPHUHIIMUIIBI
MOCTPOCHHST MOJEJEH, WX TPOBEPKH, CPABHEHUS, BBIOOpa MOAXOIAMMX Mojened. llpuBeaeHbl mpumeps
npUMeHeHHus UU(POBON MOYBEHHOU KapTorpaduu K ydacTKaM pa3IMyHOro maciitaba, oTMedeHa crenuduka
Mojele Uil pa3HeIX MacmTaboB. OOCYXKTAarOTCS HEKOTOpbIE AaCHEeKThl HMCIOJIb30BAHUS  JTAHHBIX
JUCTAHIIMOHHOTO 30HIUPOBAHHUS.

KmtoueBbie cnoBa: mozxens SCORPAN, nudpoBas mouBeHHass KapTtorpadusi, reomoppomeTpus, KJIUMart,
MIPOCTPAHCTBEHHBIE CBSI3U

M. A. CmupnoBa, A.H. I'ennanues, 10.I'. Yennes JlatepanpHoe BapbHpoBaHHE IapaMeTPOB T'yMYCOBOTO H
kapOoHaTHOTro npoduieit arpouepHo3emoB (benroposackas oonacts) // [TouBoBenenue. 2023. Ne 3. C. 300-311.
https://doi.org/10.31857/S0032180X22601086

W3ydenne naTtepallbHOTO  BapbHpPOBAHHWS  CBOWCTB  arpo4YepHO3EMOB  TO3BOJHIO  TOJYYHUTH
KOJIMYECTBEHHYIO XapaKTEPUCTUKY HEHANpPaBICHHBIX KOPOTKONEPHOAWYHBIX, KaK IMPaBUIIO, TEpPBbIC
METpbl, W3MEHEHUH NOYBEHHO-NPO(QWIBHBIX MapaMeTpoB. B OCHOBY HACTOSIIET0 HCCIEIOBaHUS
MIOJIO’KEHBI JTaHHBIC O MOYBAX BOAOPA3ACIHHON MOBEPXHOCTH, MPUYPOUYCHHBIX K TPEM MapasuieIbHBIM
TpaHCEKTaM, Kaxaas MPOTHKEHHOCThIO 240 M, MNEpHEHIUKYJSIPHO MEPECEKAIOIINM JIECOMOI0CY
60-netHero Bo3pacta B WX IHeHTpanbHOM wactu. Illar ompoOoBanms cocraBun 10 M Ha
CENIbCKOXO3AUCTBEHHBIX TMOMSIX U 6 M — TOJ JIECOMOJOCOM; M3Y4YeHBI OCOOEHHOCTH T'YMYCOBOTO H
kapOoHaTHOTO Tpoduieit B 75 Todukax: cojepaHHe OpraHudeckoro yriepoga B cioe 0-20 cwm,
MOIITHOCTh TYMYCOBOTO TOPH30HTa W TyMyCOBOTO mpoduisi, TiayOMHAa BCKHIIAHUS, COJEp)KaHUE
YTICKUCIIOTH KapOOHATOB B CJIO€ BCKUIAHUS M TOPU30HTE MAaKCHMAaJIbHOTO CKOIUIEHHS KapOOHATOB.
BrIsBI€HO, YTO MTapaMeTphl TYMYCOBOTO M KapOOHATHOTO MPOQUIIEH MOYB MEHSIOTCS EPUOJINICCKH C
marom 6—10 m. [lapameTpsl TyMycOBOro mpoQuiis XapaKTepH3yITCS MEHBIIUMH KOX(PQPUIIECHTaMU
Bapuaruu (<30%), yem mapamerpsl kapOoHaTHOro mpodwmist nouB (>50%). IIpouspacranue JIeCHBIX
HacaxJeHWid Ha arpouepHoszemax (Haplic Chernozem (Aric)) B Teuenue 60 JieT mnpuBelno K
(OPMHUPOBAHUIO HOBBIX KJIACCU(DUKAIMOHHBIX KOMIIOHEHTOB — arpo4epHO3eMOB TOCTarpOTreHHBIX
(Haplic Chernozem), xapakTepH3yIOIIMXCS MEHBIIMM JaTepPajbHBIM BapbUPOBAHUEM CBOWCTB IIO
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CpPaBHEHHUIO C TIOYBaMU MalllHU. Bcero B mpenenax UCCleJOBAHHOIO y4yacTKa BCTpeyaeTcs 3 TUla MoYB:
arpouyepno3embl (64 Touku; Haplic Chernozem (Aric, Loamic, Pachic)), arpodyepHo3emam
rauHucTO-wutoBHanbubie (7 Touek; Luvic Chernozem (Aric, Loamic, Pachic) u Luvic Chernic
Phaeozem (Aric, Loamic, Pachic)) u arpouepHo3eMbl TIMHHCTO-WUTIOBHAIbHBIC KBa3uTIIeeBbie (4
toukw; Luvic Stagnic Chernic Phaeozem (Aric, Loamic, Pachic)), Bkitouaroriue 8 moaTumnos.
KiroueBbie cioBa: BapuabelbHOCTh CBOMCTB IOYB, pa3HOOOpa3ue MOYB, OPraHUYECKOW YIIIepof,
Cpennepycckasi BO3BBIIICHHOCTb, uepHo3eMbI (Chernozems)

A M. Kynuxona, I1.1I. YeuenkoB, M.C. Ocumnosa, O.B. [llonuna, M. H. CemenkoB CpaBHUTEIbHBIN aHAIU3
PE3yNIBTaTOB TPAIUIMOHHOTO U IH(POBOr0 KPYITHOMACIITAOHOTO TIOYBEHHOTO KapTorpagupoBaHus Ha IpUMeEpe
ydacTka B HamuoHaibHOM mapke "Cwmonenckoe Iloozepre" // IlouBoBenenme. 2023. Ne 3. C. 312-320.
https://doi.org/10.31857/5S0032180X22600986

Tepputopusi Cmonenckoro Iloo3epssi oOTIUYaeTCs CIOXKHBIM H  CIA0OM3YYEHHBIM TMOYBEHHBIM
MIOKPOBOM U BBIPAKEHHBIM BIIMSHHMEM aHTponoreHHoro (axrtopa. Ha ywactok mimomansio 8.8 kM2 B
FOr0-3aI1aIHOM 4aCTU HallMOHaJIbHOTO napka “CmoneHckoe [1oo3epbe” cOCTaBIIEHB TOYBEHHBIE KAPTHI
Macmraba 1 : 25000 B Meromax TpaauIMOHHOW W IUdpoBoi mouBeHHOW Kaprorpaduu (LIITK) u
MPOBEJIEHO CpaBHEHHE MOJYYECHHBIX pe3yibTaToB. Ha o0enx kaprax paccMaTpuBaeMoOil TEppUTOpUU
npeobnanatot ceporymyconbie mouBsl (Umbric Cambisol (Loamic) u Arenosols (Ochric)), uTto cBsizaHo
C CEJIbCKOXO3SHMCTBEHHBIM HCIOJIb30BAaHMEM B TMPOLUIOM W perpajaiueil CcTaponaxoTHBIX I[OYB.
MeHnbpIrie TEppUTOPUH 3aHUMAIOT alberymycoBble u TekcTypHo-auddepenupoBannsie (Podzols
(Arenic) u Retisols (Loamic) cooTBeTcTBeHHO) MOuYBbl. Kpome Toro, 0OHapy>KEeHbI €AUHUYHBIC apeabl
ncamMmmMo3eMoB (Arenosols), BBIIETUTh KOTOpbIE YJAIOCh TOJBKO Ha KapTe€ C HCIOJIb30BAaHUEM
TpaguimoHHoro Meroxa. OOmas TOYHOCTH KapThl, cocTaBieHHOW Mmeroaom IIIIK, cocraBmma 55%.
Benymumu dakropamu BeieneHsl MopdoMeTpuueckue mokaszaTrenu penbeda, xapakrep cybdcrpara u
pacturenbHocTh. Metogamu IIIK nyume Bcero (¢ tounocteio 87 u 60% COOTBETCTBEHHO)
Mpe/icKa3aHo PacHpoCTpaHEeHHEe AepHOBO-MOoA30MHuCcThIX MouB (Retisols (Loamic)), mpuypodeHHBIX K
CYIJIMHHCTBIM TOpojiaM, u TmeperHoitHo-topdsHbix (Histosols), dopmupyronmxcs B JTOKaJIbHBIX
MOHIKCHHUSIX M Ha TmoiiMe o3epa bakmanoBckoe. Pacmosoxenue nepHoBo-moa0ypoB (Entic Rustic
Podzols (Ochric)) mnpeacka3ano ¢ HauMeHbIIeH TOYHOCTHIO (29%). TouyHOCTH mpeICKa3aHHs
pacnonoxkeHuss arpo3emMoB (Arenosols) u arpomouB (Retisols), mepernoitno-rneeBsix (Gleysols),
ceporymycoBbix u Topdsiabix (Histosols) BapeupoBana B npenenax 43—60%. MeTton TpaauiimoOHHOTO
KapTorpadupoBaHUsi CMOT B JIYYIIEH CTETMEHH OTpa3uTh Nup(HEepeHIHANNI0 MOYBEHHOTO MOKPOBA B
KpyIHOM MaciiTabe 1Mo CpaBHEHUIO ¢ IU(PPOBBIM METOJIOM.

KiroueBble cioBa: TMOYBEHHBIE apeajbl, T€OMH(POPMAIMOHHBIE CHUCTEMbI, MOpP(QOMETpUUYECKUE
XapaKTEPUCTUKHU TIOYB, CPAaBHUTEIbHO-TeOrpadnIecKii METO/I, MAITMHHOE 00YYCHHE, CITydaiiHbIC Jieca

XuMus 1Mo4B
O. IO. I'onuaposa, M. B. Tumodees, I'. B. Marbimak Jlnokcua yriaepoja B IPUPOAHBIX MOYBEHHBIX, TPYHTOBBIX
U TIOBEPXHOCTHBIX BOJIaX apKTUYECKUX U OOpeasbHbIX PETHOHOB: POJb, WUCTOUYHUKH, METOJbI OIpe/IeTeHHs

(0630p) // TlouroBenenue. 2023. Ne 3. C. 321-338. https://doi.org/10.31857/S0032180X22601025

CoBpemMeHHBIE HCCNEOBaHMS JOKa3bIBAlOT HEOOXOAMMOCTb BKJIIOUEHUSI BOJHBIX OOBEKTOB B
peruoHanbHble U TJI00aNbHBIE MOJETH yriiepoJHoro oomena. KoHueHTpauusa AMOKcHIA yriepoja B
MOBEPXHOCTHBIX BOJAX, Kak MpaBMiio, Oojiee BBICOKAs, Y€M JOMyCKAeT paBHOBECHE C MapLUAIbHBIM
nasienueM B atMocepe B 400 mxatM. M3yuenne GyHKIIMOHUPOBAHUS M PETHOHAIBHON POJU BOIHBIX
CHCTEM, OCOOEHHO C TOYKHU 3pEHUs JUHAMUKH HEOPTraHUYECKOro YIIepo/a, sIBISIETCs HEeJ0CTaTOUYHbIM, B
TOM 4YHCIIE B LHUPKyMOOpealbHbIX pernoHax. B 0030pe OcCBelIeHbl TEOPETUYECKUE OCHOBBI U
aKTYyaJbHOCTb HCCIIECIOBAHUM PACTBOPEHHOIO IUOKCHIA YIJIEPOJa; METOAMYECKUE MOAXOIBI B OLICHKE
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JAHHOTO TIOKa3aTess, a TakXke poib pacTtBopeHHoro CO2 B OpHUpPOAHBIX BOAAX OOpEaNbHBIX MU
apPKTHYECKUX PETHOHOB. [louBeHHOE OpraHMYecKoe BEIIEeCTBO W PACTBOPEHHBIM AMOKCH] YTJIEpoAaa
ABIISAIOTCS TJaBHBIMU HMcTouHMKaMu CO2 B THOBEPXHOCTHBIX BOJAX, HO /IO HACTOSAIIETO BpPEMEHH
KOJIMYECTBEHHO JaHHBIN BKJIaJ He oOleHeH. CBs3aHO 3TO € HEJ0Y4YeTOM a0MOTHYECKHMX acCHEeKTOB
MOYBEHHOTO Tra3000MeHa, aOCOJIOTHBIM MpeodsialaHueM UCCIeAOBaHUN Tra3000MeHa Ha TpaHMUIIC
noyBa—arMocdepa Oe3 ydera B3aUMOJCHCTBHS C TPYHTOBBIMH BOJAMH, a TaK)K€ METOAWYECKUMHU
TPYAHOCTSIMH W3MEPEHUN KOHLEHTpPAlMil ra30B B IOYBEHHO-TPYHTOBBIX U IOBEPXHOCTHBIX BOJAX.
HucTpyMeHTaNbHBIE METOIBI H3MEPEHUS HE CTaHAAPTHU3UPOBAHBI, a PACYETHBIE UMEIOT OUYEHb BBHICOKHE
CHCTEMaTHYeCKHe W aHAINTHYEeCKHe OmMOKH. B 3akmroueHum yka3plBaeTcs Ha HEOOXOAMMOCTH
U3y4EHUs TUAPOJOTUYECKOI0 KOHTUHYYMa: OT UCTOYHMKA (Ha3eMHbIE SKOCHCTEMBI) 10 KPYIHBIX PEK U
o3ep ¢ ocoObIM BHUMaHMeM Ha BKItodeHHe CO2 M3 MOYBEHHO-TPYHTOBBIX BOJA B OIOIKET yriiepoa
BCEro BojaocOopa.

KitoueBbie croBa: pactBopeHHbI CO2, apkTudeckue U OopeasibHble pErHOHbI, TOBEPXHOCTHBIE BOJBI,
MIOYBEHHO-TPYHTOBBIE BOJIbI, KAPOOHATHO-KAIBIIMEBOE paBHOBECHE, IOTOKH YIIIepoa, UK yIiepoaa

3. C. AprembeBa, D. II. 3azoBckas, E. C. 3acyxuna, E. B. IlomaeBa M3oTomublii coctaB yriaepoja
OPraHUYeCKOro BEUIECTBA BOJIOYCTONYHMBBIX CTPYKTYPHBIX OTIICIIEHOCTEH TUITUYHOTO YEPHO3EMa B KOHTPACTHBIX
BapHaHTax 3eMJICTIONIb30BAHMS // [TouBoBeneHwme. 2023. Ne 3. C. 339-352.
https://doi.org/10.31857/S0032180X22601098

IIpencraBneHsl NaHHbIE TO H30TOMHOMY cocTaBy yraepoga (C) pa3HbIX ITIyJIOB OpPraHM4ECKOro
BemectBa (OB) B BOAOYCTOMYMBBIX CTPYKTYPHBIX OTHEJNBHOCTAX (Makpo- M CBOOOIHBIX
MUKpoarperarax) TUIUYHOIO YepHO3€Ma TMOJ CTENbl0 M  JUIMTEIbHBIM  YHCTBIM  I1apOM.
@pakunonupoBanue 13C Ha oThenbHBIX 3Tanax GopmupoBanus mynoB OB sBisercs OTHOCHTEIHHO
IIOCTOSIHHBIM,  HE3aBUCUMO OT YPOBHS  CTPYKTYpHOM  OpraHuszanMv. OTO  JIEMOHCTPUPYET
Npe/icTaBlIeHHAs! KOHLENITyallbHAs CXeMa, MO3BOJISIONIAsl KOJIMYECTBEHHO OLIEHUTh NOoTOKU C B cucteme
arperar/myn OB. BreisBieno, uro ocHoBHble oToku C B mynax OB uayT ot cBo6oanoro OB (JI®CB) k
¢dpakuu ocTaTka Yepe3 MHKpoarperaTsl BHYTPH BOJOYCTOWYHMBBIX CTPYKTYPHBIX OTHIEIbHOCTEH
(MBCA), xomnoHeHTaMu KOTOpbIX sABIAIOTCS arperupoBanHoe OB (JI®AI'P) u unucras dpaxuus (un).
C Oonbmoit nonert BepostHocTH C mnepememaercs u3 makpoarperatoB (BCAma) B cBOOOAHBIE
mukpoarperarel (BCAwmu). bonpmas BepostHocTh motoka C Bo ¢pakiuto ocratka m3 MBCA mo
cpaBHeHUIO ¢ psiMbIMU TToTOKaMu C u3 JIGAI'P u una cBUIETENbCTBYET B MOJIb3Y TUIIOTE3BI O TOM, YTO
bpakuuss ocraTka MpeacTaBieHa B Oonbllleld CTENEHM pa3pyLIeHHbIMH YacTSAMH/OCKOIKaMU
paspymenusix MBCA pa3zmepom 50—1 mxMm. BHe 3aBucumoctu ot pasmepa B BCA umeercs nabunsHoe
OB B cocrae MBCA, napsay c¢ JI®CB (tonpko B makpoarperatax) u crabunbHoe OB ((ppakums
octatka). JlabunsHoe OB (JI®AI'P u wn) BuyTpu BCAMu xapakrepusyercs 6oJiee JIETKUM H30TOIMHBIM
coctaBoM C, cie0BaTeIbHO, MEHbIIEH CTENeHbI0 MUKPOOHOIOTHYECKOH MepepadoTKU MO0 CPAaBHEHUIO C
takoBeiIM MBCA BHyTpn BCAMa, 4T0 sBISICTCS CIEACTBHEM €ro Jydined (pU3HuecKoil 3amuThl OT
MUKpOOHBIX aTak. OnHako Hambonee ctabmibHbld myn OB, cocpenoroueHHBI BO (pakuuu ocTaTtka
BHyTpu BCAMu o6oramien 13C no cpaBHeHuto ¢ TakoBeiM B BCAMa. YuutbiBas, 4yTo ppakius ocratka
ompenensier oOmmii u3zotonHbeld coctaB C B BCA, OB cBOOGOIHBIX MHKpPOAarperaToB B IIEJIOM
XapakTepusyeTcsi OONbIIeH CTENEeHbI0 MUKPOOHOIOTHYECKON MepepadOTKU MO0 CPAaBHEHUIO C TaKOBBIM
MakpoarperaroB. CBOOOIHbIE MUKPOArperaTbl — 3TO YaCTH AC3UHTETPUPOBAHHBIX MAKPOArPEraToB.
KitoueBble ciioBa: BOJOYCTOMUYMBAs CTPYKTypa, TpaHyJO-I€HCUMETpUYECcKoe (paKIMOHUPOBAaHUE,
CTa0MIM3alKHU yTIIepoia, MOTOKU yrieposa, 613C

Ddu3uKa no4s
M. A. Cmupnona, /[I.H. Ko3noB [louBeHHbIE CBOWCTBA KaK WHAMKATOPHI MapamMeTPOB BOJHOIO pPEXHMMa IMOYB
(0630p) // TlouroBenenue. 2023. Ne 3. C. 353-369. https://doi.org/10.31857/S0032180X22601037
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[lepememienre Bilard B TMOYBaX CHOCOOCTBYEeT (OPMHUPOBAHUIO IEJIOTO psifa CHEeIUPUIECKUX
MIOYBEHHBIX CBOMCTB; MX MHTEPIIPETAIMsl MO3BOJSET 0XapaKTepHU30BaTh OCOOCHHOCTH KaK OTAENIbHBIX
THJIPOJIOTUYECKUX MPOLIECCOB, TaK M BOJHOTO PEXHMMA MOYB B IIEJIOM, YTO OCOOEHHO Ba)KHO BBUIY
OTrPaHMYEHHBIX BO3MOXHOCTEW IMPOBEIECHUS MOHUTOPUHIOBBIX HCCIIEOBaHUI MepeMElIeHUsl Baru B
nouBax. lMcmonb3oBaHUE MOYBEHHBIX CBOWCTB B IIENIAX BepUPHUKAIMU PE3yIbTATOB UMHUTAIMOHHOTO
MOJEJIIMPOBAHMS MMAPAMETPOB BOJHOIO PEXMMA J1a€T BO3MOXHOCTh HE TOJIBKO OLEHUTH aJ€KBaTHOCTb
MOJIENIM, HO M YTOYHHTH OCOOEHHOCTH IeHe3uca IMouB. B 0030pe paccMOTpeHbl JAMAarHOCTHUYECKHE
MOKa3aTed MHMHEpPAIbHBIX II0YB, OMNpeaeisieMble B TOJIEBBIX U JIAOOPATOPHBIX  YCIOBUSX,
XapaKTepU3YIOIIUECs: pa3HbIM BpeMeHeM (OPMUPOBAHUS U YCTOMYMBOCTHIO K M3MEHEHUSIM (paKTOPOB
cpenpl. IloneBble METOABI JTUATHOCTUKU MAapaMETPOB BOJHOTO PEKHMMa IMO3BOJSIOT CHOPMYIUPOBATH
runore3bl 00 OCOOEHHOCTSIX IOBEJAEHUS BJaru B MpEJeNiax IOYBEHHOrO0 MNpOQUIsl, KOTOpbIE B
JaJIbHEUIIIEM MOTYT OBITh MOJTBEP>KIICHBI WIIM OMPOBEPTHYTHI B pe3yibTare JabOpaTOPHBIX METO/I0B
JTMArHOCTHKH, PEKUMHBIX HAOII0eHUH, PU3NKO-MaTeMaTUYECKOT0 MOIeTupoBanus. B yacTHocTH, Ha
OCHOBAaHMU CTAHJAPTHOTO IIOJIEBOIO OINHCAHUS IOYB BO3MOXKHO BBIJIEJICHUE 30HBI HaMOOJbBILIErO
BiIaroobopora, o0nacteil MOYBEHHOro MNPOQWIIs, [UIsi KOTOPBIX XapaKTepeH TOCTOSHHBIA U
MEPUOJNYECKUN 3aCTOM BJarv, OINPEIEICHUE YPOBHS 3alleTaHUs KalWUIAPHOM KailMbl. | JMHUCTBIE
KyTaHbl, XOJbl KOPHEW W TOYBEHHBIX XUBOTHBIX MApPKUPYIOT MYTH MPEUMYIIECTBEHHBIX MOTOKOB.
JlabopaTtopHble METOJbl AMATHOCTHKU HAIpPaBiI€Hbl HA OLIEHKY KOJMYECTBEHHOTO COOTHOIICHHUS
TUAPOJIOTUYECKUX TPOILIECCOB B IMOYBE; B OCHOBHOM, OHM IO3BOJIAIOT OXapaKTepU30BaTh HCTOUYHUK,
MPOJIOKUTENIBHOCTh M1 MHTEHCUBHOCTh Mepuoja nepeyBiaxHeHnusd. Kpurepuii llIBeprmana siBnsiercs
Han0oJee 4YacTo UCMOJIb3yEMbIM aHAJTUTUUYECKUM UHANKATOPOM AMArHOCTHKU MEPEYBIIaKHEHHBIX MOYB,
BO3MOXHOCTh U 3(P(EKTHBHOCTh HCIOIB30BAHUS KOTOPOIrO MOKa3aHa JIsl IIMPOKOTO CIIEKTpa IOYB.
Bepudukarnus pe3ynbTaToB THIPOJIOTHYECKOTO MOJACIMPOBAHMS IO CBOWCTBAM TMOYB MOTEHIMAIBHO
BO3MOXHA JUIsl TPOLIECCOB HUCXOSAIIEr0 MU OOKOBOIO CTOKa, (PU3MYECKOro HWCHapeHHsl BIary,
TpaHCHHUpaALUH, 3BAaOTPAHCIUPALIUU U KAMUJUISIPHOTO TOIbEMa.

KiroueBble cioBa: THAPOJIOrUS IOYB, IEPEYBIAKHEHUE I10YB, MMHUTALMOHHOE THUIPOJOTHYECKOE
MO/JICIIUPOBAHKE, TOYBEHHbIE HOBOOOPA30BaHUs, Il

BbuoJjgorus mous

. B. Esnokumos, H. B. Koctuna, C. C. beixosei, A. B. KypakoB AktuBHocTh Beiienenus CO2, azoTdukcarmm
U JCHUTPU(PUKAIUU TPU Pa3NIOKEHUU KPYITHBIX JPEBECHBIX OCTATKOB €U OOBIKHOBEHHOU B FOKHOW Taiire //
ITousoBenenue. 2023. Ne 3. C. 370-379. https://doi.org/10.31857/S0032180X22600949

B uHKyOalMOHHBIX SKCIEpUMEHTax C KpymHbIMH ApeBecHbiMH octatkamu (KIO) pacrenmii enu
oObikHOBeHHOM (Picea abies L.), nMeomux OJHY U3 MATH CTaJAMA Pa3IOKEHUS, U TYMYCOBOIO
TrOpH30HTa JepHOBO-Tox30iucTo mouBel (Retisol) ompenenena axtuBHOCTh BbiAeneHuss CO2,
a30TduUKcauy, JEHUTPUPHUKALNUA, a TaKKE OICHEHO (U3NOIIOTHUECKOE COCTOSIHHE COOOIIecTBa
MHUKpPOOPIaHU3MOB-/I€CTPYKTOPOB B 3aBUCUMOCTH OT cTaauu pasnoxkenus KJO. O6pazust KO nsatu
CTaaui pa3JioKEeHHs] U TOYBbI OTOMpaIM Ha 3KCHEPUMEHTAIbHBIX IUIomaakax LleHTpanbHO-1ecHOro
rOCyJIapCTBEHHOr0 TMpupoaHoro OmochepHoro 3amoBeanuka (TBepckas ob6macTh). MakcuMmanbHbIE
pasmepsl smuccun CO2 nipu paznoxenun KJ{O Oputn cBsizanbl co cragusamu pasnoxkenus 1 u IV. [lns
ITUX K€ CTaAMHi XapaKTepHbl MAaKCUMaJIbHbIE BEJIMYMHBI TAKMX BaXXHBIX IIOKa3aTejed aKTHUBHOCTH
MuKkpoOHoro coo6mectsa K/IO u moussl, kak cyOcTpar-uHaynupoBanHoe aepixanue (CUI, 50 mxr
C—CO2/r/4), mons nerkopasmaraemoro opranmdeckoro C B opranmdeckom BemiectBe (Al, 66%) u
MeTtabommueckuit koagpunuent qCO2 (0.78). B ornmuuune ot smuccun CO2, MakcuMabHas akTUBHOCTh
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azoTdukcanuu HaOmrofanack Ha Oosiee panHed craguu Il. BenmnuuHbl akTUBHOCTH a30TPUKCAUU U
JNEeHUTPU(UKAIIUN CBUJIETEIHCTBYIOT O TIOCTETIEHHOM M CII0KHO PETYJIUPYEMOM IIpoliecce Mepexoaa Ha
npotsbkeHuu craguii 11, I u IV ot cBoiicTB 6akTepuanbHbIX U rpuOHBIX coobmecTB KJIO k TakoBBIM B
mouBe. Peskuii mepexom (Oojiee YeM TpPOEKpaTHOE YMEHBINEHHWE) HaOII0JaeTCsa TOJIBKO JIs
cootHomenuss C : N B KJIO mexny cramusmu pasznoxenus Il u IV. Xors nHa mocnegneit craauu
paznoxenust V smuccust CO2 CyliecTBEHHO YMEHbIIIaeTcs, opranndeckoe Bemiectso KO otnuuaercs
MEHbBIIIEH YCTOMUYMBOCTHIO, YeM OB 1epHOBO-TIOA30MCTOM MMOYBBI.

Y. Pei, M. Yin, Q. H. Li, Y. F. Zhang, Y. Zhong, X. Chen, Y. P. Zhang, B. Huang, and Z. Ren "Diversity and
Community Structure of Arbuscular Mycorrhizal Fungi (AMF) in the Rhizospheric Soil of Panax notoginseng in
Different Ages," Eurasian Soil Science, (), 330-340 (). https://doi.org/10.1134/S1064229322602189

To clarify the influence of planting year on the characteristics of colonization of the roots of Panax
notoginseng by arbuscular mycorrhizal fungi (AMF) and rhizospheric soil AMF diversity. In this study,
the roots and rhizospheric soil of one-, two- and three-year-old Panax notoginseng were used as
experimental materials, and the level of AMF colonization and the density of spores in the rhizospheric
soil of Panax notoginseng roots were determined by microscopic morphological observation. The
diversity and community structure of AMF in the rhizospheric soil of Panax notoginseng were analyzed
by Hlumina high-throughput sequencing technology, and the influence of rhizospheric soil of Panax
notoginseng physicochemical properties on the diversity and relative abundance of AMF was further
revealed by the application of redundancy analysis and a Spearman correlation coefficient. In this study,
99 AMF OTUs were detected in the rhizospheric soil of Panax notoginseng, exclusion of
non-categorization, which belonged to one class, four orders, six families and seven genera. Among
them, the number of AMF OTUs in the rhizospheric soil of three-yearold Panax notoginseng was
significantly higher than that in the rhizospheric soils of one- and two-year-old Panax notoginseng.
Although there was no significant difference in the parameters of AMF colonization in the roots of
Panax notoginseng of different ages, the diversity of AMF in the rhizospheric soil tended to increase in
parallel with the planting years. Glomus was the dominant genus of AMF in the rhizospheric soils of
Panax notoginseng of different ages, and its abundance increased with the increase of planting years. A
partial least squares-discriminant analysis showed that continuous cropping could significantly change
the community structure of AMF in the rhizospheric soil of Panax notoginseng. The results of a
correlation analysis showed that in the rhizospheric soil of Panax notoginseng, the organic matter
content negatively correlated with AMF diversity and abundance and significantly positively correlated
with the abundance of Glomus. Compared with other years, the species abundance of AMF in the
rhizospheric soil of three-year-old Panax notoginseng increased, and the community structure changed
significantly.

Keywords: AM fungal diversity, chinese herbal medicine, continuous cropping, soil physical and
chemical

properties
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XapaKTepUCTHKa TOYB COJOHIIOBOTO Komruiekca ([[xanpiOexckas paBHuHa) // [louBoBenenue. 2023. Ne 3. C.
380-392. https://doi.org/10.31857/S0032180X22601128

[IpoBeneH CpaBHUTENBHBIM aHATU3 (QUIUKO-XUMHUECKUX W MHUKPOMOP(OIOrHYECKUX CBOWCTB B
oOpaszuax 1968 r. oT6opa M3 UENMHHBIX MOYB CYXOCTEIHOI'O COJIOHLIOBOTO KOMILJIEKCA KaK MCXOHOU
TOYKM B XpoHopsigza ¢ 1968 mo 2022 rr. HccienoBaHue KIMMAaTUYECKHUX MapaMeTpOB 3a MEPHUO]
1914-1968 rr. mokazaino, 4To 3a 54 roja, IpeaIecTBYOINe 0TOOPY 00pa3IoB, MOYBH PA3BUBAIUCH B
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OTHOCHUTEIIPHO CTaOWIBHBIX KIMMATHUYECKHUX YCIOBHSIX. AHAJIN3 CBOWCTB TIOYB TTO3BOJIMII BBISIBUTH, YTO
Ha MPAKTHUYECKA POBHOM YYACTKE MPH MEPEMNAJIE BHICOT BCETO B 3.6 CM Ha pacCcTOSIHUU 229 CM MOYBHI
CYIIECTBEHHO pa3MYyaloTCs MO TJIyOMHE U CTENEeHM 3acOJeHHs, CTENEeHHU COJIOHIIEBATOCTH,
MUKpOodOpMaM U COACPKAHUIO OPTaHUYECKOTO BEUIECTBA, HAIMYUIO U KOJIWYECTBY TJIMHUCTBIX KyTaH,
CBHU/ICTEIBCTBYIOIIMX O CTEIIEHHU TOJBM)KHOCTH TOHKOJMCIIEPCHOTO BEIIECTBa. Pe3ynpTaTel HacCTOSIIETO
WCCIICZIOBAHUSI TOATBEP)KIAAIOT ONHCAHHBIE B MHOTOYHCICHHBIX HCCIEIOBAHUAX 3aKOHOMEPHOCTH
nepepacrpesiefieH|s] BJard Ha ITOW TEPPUTOPUHM Ja)xe IMpU OYeHb MaJbIX Mepemnajgax BbicoT. Ha
OCHOBAaHMM KOMIUIEKCA WMEIOIIUXCS TIOKa3aTrelied TMOYBBl MHUKPOKATEHBI OTHOCSTCS K Pa3sHBIM
TaKCOHOMHYECKUM efuHuaM. [1louBy HikHe#ll yactu MukpockioHa no Knaccudukanuu nmous CCCP
(1977) MOXXHO OTHECTH K CBETJIO-KAIITAHOBBIM, IO MexayHapoaHoi kiaccudukaiuun WRB (2015) — k
Haplic Kastanozem (Loamic). ITouBsl B cpefHeli W BepXHEH UYaCTAX MHUKPOKATCHBI C BBICOKHM
COJIep’)KaHHEM OOMEHHOTO HAaTpHsl W HAMYMEM INIMHUCTHIX KyTaH no Knaccupukaumu nous CCCP
(1977) otHOCsTCS K cononiaM, o WRB (2015) — k mouBeHHO# pedepaTuBHOi rpymme Solonetz.
KitoueBbie croBa: kimumart, [Ipukacnuiickas HU3MEHHOCTh, OCTEITHSIOIIUNACS COJIOHEI], SBOJIOIHUS MTOUB,
TCHE3HC MTOYB

ArpoXuMHusi ¥ IJI0/I0PO/INe MOYB

J.JL. Tunckwuit, [1.A. Wlapseii, C.C. MangxueBa, T.M. Munkuna, JI.B. Ilepenomos, A.H. Mansnesa, T.C.
JlynHukoB BiumsiHue coctaBa W CBOWCTB MOYB U MOYBEHHO-NIECYAHBIX CYOCTPATOB, 3arpsi3HEHHBIX MEIbI0, Ha
MopdomMeTpudeckue rokaszatenu pacrteHuit samens //  IlouBoBemenme. 2023. Ne 3. C. 393-404.
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B MHOroakTopHOM BETreTallMOHHOM SKCIIEPUMEHTE M3YYE€HO BJIMSHUE COCTaBa W CBOMCTB TOYB U
MOYBEHHO-TIECUAHBIX  CyOCTpaToOB, 3arpsS3HEHHBIX Pa3IUYHBIMM  J03aMM  alerata MeIu, Ha
MopdoMeTpruecKke Moka3aTesid MPOPOCTKOB SIPOBOTO siuMeHd. [lokazaHo, YTO BCXOXKECTb U IHEPIrHs
MpOpacTaHMs CeMsH, a TaKXKe JJIMHA KOpHEH, HaJJl3eMHOM YacTH U cyXas OromMacca pacTeHHIl CI0XKHBIM
oOpa3om 3aBuCAT OT KoHueHTpamuu Cu B mouBax M cyOcTpaTax, a Takxke HX Oy(epHOCTH TO
OTHOIICHUIO K TSKEJIBIM MeTalljlaM. Y CTAHOBJICHO HaJM4Me JBYX MeXaHU3MOB BiusiHus Cu Ha pa3BUTHE
pactenuii: metabonunueckoro npu CCu < 500 mr/kr nousl ¥ auddysuonnoro mpu CCu > 500 mr/kr.
MetogaMu  pEerpecCMOHHOTO  aHAJIW3a  HKCIEPUMEHTAIBHBIX  JIAaHHBIX IIOJIy4€HO ypaBHEHHE
MHOKECTBEHHOW  perpeccuu, oObeauHstomee MOpPPOMETPUUYECKUN  TMOKa3aTelb  pacTeHU,
KoHueHTpauuio Cu B cyOcrtpatax u OydepHocTh moyB mo orHomeHuto k Cu. Ha ero ocHoBe B
KoopauHaTax OygepHocTh MouB—KoHIEHTpanuss Cu Ha IJIOCKOCTH MOCTpOEHA JHMHMS 3HaYeHUH
MIPEACIIBbHO JIOMYCTUMBIX KOHIIeHTpaluidi Cu B mouyBax B auana3zoHe ot 17 go 2047 mr/Kr, mO3BOJISOIIas
OTIEIUTh 30HY JOMYCTHUMOIO pa3BUTHUS PACTEHUU siUMEHs (yMEHbIIeHHE MOp(HOMETPHUUECKOro
nokazatenss Ha 15%) OT 30HBI TPEBBINICHUS TPHUHITOTO 3HAYCHUS TIPEACITBHO JOIMYyCTUMOM
koHneHTpanuu Cu. Takum o6pa3zom, mpeneiabHo AOMyCcTUMAasi KOHIIGHTpAlUs pacCMaTpUBaeTCs HE Kak
¢ukcupoBaHHas BeNUYMHA, a Kak (QyHKIUS KoHueHTparuu Cu, 0ypepHOCTH MOYB MO OTHOIIEHHUIO K
TSDKEJIBIM METaJlJIaM U BUJY PaCTCHHUS.

KitoueBbie cnoBa: OydepHOCTh MOYB K TSDKETBIM MeTajslaM, MHOTO(GaKTOPHBIH 3KCIEPUMEHT,
Mop(hOMeTpHUECKHEe TapaMeTphl, PEIEIbHO TOMYCTUMAast KOHIEHTPALUS

Hy6posuna M. A. HM3meHenue QochaTHOro pexuma IOYB CpeAHEd TalWru npu NpUMEHEHuW Ouoyrns //
[TouBoBenenue. 2023. Ne 3. C. 405-414. https://doi.org/10.31857/S0032180X22601116

B mabopaTopHBIX SKCHEpHMMEHTaxX HCCIENOBaIN BIHSHUE IpeBecHoro Owmoyris (biochar) Ha conmepxanue
paznuuHbIX Gopm dochaToB Ha MOUBaAX ¢ pa3HON 00ecTeueHHOCTRIO hochopom. B paboTe nCronp30BaIl MOYBBI
cpenHeTae)KHOU MoA30HbI Kapenu — arposeM anb(eryMycoBblii WILTFOBHAIBHO-KEIe3UCThIH necuanblit (Umbric
Podzol) u arposem TekcrypHO-audGepeHIMPOBaHHbIA TUITHYHBIA Tsorenocyrauaucteiii (Umbric Retisol). B
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OTBITaX M3y4yalu BIHUSHUE OMOyria AByX ¢paxiuii: 3—5 n <2 MM B konuuecTBe 2 U 5% OT Macchl NMOYBBI Ha
nokazarenb pHKCI, comepxanne mozasrkHoro u oodmiero ¢ocdopa, ppakimonnsiii coctaB pocdaror (MeToxa
Yanra—Jxekcona), obmyro (ocharasHyro akTHBHOCTh IOYBBI, a Takke d(DQPEKT pa3eabHOTO M COBMECTHOIO
NpUMEHEHHs OMOYTIIA U yaoOpeHus (a30oCKn) Ha coaepKaHue MOABIKHOTO (hocdopa B BEreTallMOHHOM OIIbITE
C STYMEHEM SIPOBBIM. BBIsSIBHIIM, YTO B arpo3eMe anb(eryMycoBoM OHOYTOJIb IOCTOBEPHO MOBBIIIAI COJIEPIKAHHE
noaBmwkHOTO (hochopa Ha 20-40%, yBenmuuBan coxepkanue ¢paknuu Ca-docdaros, amomodocdaroB u
PBIXJIOCBSI3aHHBIX (DOCdaToB, a TaKKe yCHIMBAJ aKTHBHOCTH (ocaTaspl. B BereralmoHHOM OMBITE OTMEUEHO
6onee BeIcOKOE conepxanue P205 B BapuanTtax ¢ Ouoyriem <2 mMm, ¢ yI10OpeHHEM H JIOCTOBEpHOE B3aUMHOE
BIMsHHE (akTOpoB OWoOyriIss W ynoOpenus. B arposeme TekcTypHO-IudGepeHIIMPOBAaHHOM OHOYTOJIb
YBEIMUWBAJT COJepX)aHue moaBumxkHOrO (ochopa Ha 2-6%, mnoBbeiman coaepxkanue Ca-docdaroB u
PBIXJIOCBsA3aHHBIX (ocdaToB (¢ Ouoyriem <2 MM B 5% JO3UPOBKE) U HE OKA3bIBAJ CYIIECTBEHHOI'O BIMSHUS Ha
aKTUBHOCTH (ochaTtaspl. B BereTalimoOHHOM OIBITE TOCTOBEPHOE BIUSHHE OKA3bIBAJIO JIUIIH COYETAaHHE OUOYTIIs
<2 MM ¥ ynoOpenus. B nenom HanGonee 3aMeTHbIN 3P PEKT MpaKTUYECKH Ha BCE MCCIICIOBAHHBIC TTOKA3aTEIH
okasbiBana (ppaxius 6uoyrist <2 MM B 5%-Hoii no3upoBke. [IpuMeHeHrne OOyt MPUBOIMIO K CTATUCTHYECKU
3HaunMomy yBenudenuto 3Hadenuit pHKCI u He Bimsuto Ha comepkanue BanoBoro gocdopa B 00enx MmoyBax.
Bosbmmii s ekt Guoyrons okazpiBan Ha GpochaTHBIN PEKUM TOUYBHI JETKOTO TPAHYJIOMETPHUECKOTO COCTaBa C
W3HAYaJIbHO OoJiee HU3KUM PH M MEHBIINM COJIepyKaHHEM TIOJIBHXKHOTO U BaJIOBOTO (ochopa.

KiroueBbie cnoBa: OMOyTOIIb, TOABMXKHBINA (hocdop, BamoBbiii Gochop, PpakIMOHHBIH COCTaB MUHEPATBHBIX
dbocdaros, hocharaza, moaenapHbIi skcriepumert, Umbric Podzol, Umbric Retisol

Samrat Ghosh, Dinesh Kumar Benbi "Impacts of Cropping Systems on Soil Aggregates and Associated Carbon
and Nitrogen Storage in Four Entisols of Different Antecedent Carbon Levels,” Eurasian Soil Science, (),
372-387 (). https://doi.org/10.1134/S1064229322601524

The impact of cropping systems on soil aggregation and associated carbon (C) and nitrogen (N)
stabilization in relation to soil’s antecedent C level has not been well addressed, which is essential for
prioritization of agricultural soils for C and N sequestration. In this background, the present study
investigated the influence of maize-wheat (MW) and soybean-wheat (SW) cropping systems and
continuous fallow (CF) on soil aggregation and associated C and N storage in four soils of same type
and texture (sandy loam textured Typic Ustorthents) but different antecedent C levels: a low-C soil (Soil
1, 5.6 g C kg-1), two medium-C soils (Soil 2, 9.0 g C kg-1 and Soil 3, 9.6 g C kg-1) and a high-C soll
(Sail 4, 12.9 g C kg—1). While in low-C soil, MW outperformed the SW in increasing aggregate mean
weight diameter (MWD) by 13% and C and N preservation capacities of macroaggregate fractions by
5-52%; in medium-C soils, the opposite occurred where SW showed 4-9% increased MWD and 8-76%
increased C and N preservation capacity over MW. Contrarily in high-C soil, the two cropping systems
behaved similarly; these decreased the aggregate MWD by 6-10% and the macroaggregate-preserved C
and N by 8-39% compared to the CF. Changes in macroaggregate C and N storage were significantly
related to bulk soil C and N levels (R2 = 0.65-0.85, p < 0.05). Conclusively, the selection of cropping
systems to improve aggregate C and N storage must preconsider the antecedent soil C level; because the
magnitude and direction of cropping impacts on C and N storage depend on soil’s antecedent C level.
For a greater physical stabilization of sequestered C and N, in the Entisols of northwest India, MW and
SW may be promoted to low- and medium-C soils, respectively.

Keywords: Entisol, carbon sequestration, soil organic carbon, soil nitrogen, soil carbon pools, carbon
stabilization

I[erpaz[aunﬂ, BOCCTAHOBJICHHEC U OXPaHAa IOYB

F. Tohumcu, A. Aydin, and U. Simsek "The Effects of Organic Wastes Applied to Alkaline Soils on Some
Physical and Chemical Properties of the Soil,” Eurasian Soil Science, (), 388-404 ().
https://doi.org/10.1134/S1064229322601512
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In this study, by applying sewage sludge (SS), farmyard manure (FYM), and municipal solid waste
compost (MSWC) to alkaline soils is aimed at improving the physical and chemical properties of the
soils. The research was carried out for 2 years in 48 plots, 3 organic wastes, 5 doses, 3 control and 3
replications, according to a completely random trial design in field conditions. Wastes were applied in
the first year of the study, and silage corn plants were grown for two years. Some physical and chemical
properties of the soils were determined in the soil samples taken at the end of the vegetation period, and
according to these results, the soil bulk density (BD), pH, and exchangeable sodium percent (ESP)
values decreased, soil organic matter content (SOM), aggregate stability (AS), hydraulic conductivity
(HC), and air permeability (AP) increased depending on the waste types and doses. According to the
initial soil analysis results of the experimental area, while the ESP was determined as 18.44%, the
lowest ESP was determined as 6.59% in a 125 t/ha SS application in the second year of the experiment,
and the alkalinity problems of the soils were resolved according to the soil salinity classification. It was
concluded that the application of organic wastes with high organic matter content to alkaline soils can
be used to reclamation alkalinity by improving the physical and chemical properties of soils.

Keywords: Sewage sludge, farmyard manure, municipal solid waste compost, soil reclamation



