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I'ene3uc u reorpagus nous

Epmios 1O. 1. Kprorennsie mouBbl Ha mopoaax TpammoBoi popmaruu LentpanpHoit Cubupu // [louBoBenenue.
2022. Ne 6. C. 657-672. https://doi.org/10.31857/S0032180X22060053

PaccMoTpeHbl 0cHOBHBIE (PaKTOPHBIE U MPOILIECCHO-MOP(OreHeTUUECKHEe OCOOEHHOCTH, a TaKkKe
MPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTH (HOPMHUPOBAHUS KPUO3EMOB Ha JiepuBaTax 0a3ajibToOB, JOJIEPUTOB,
ByJIKaHH4eCcKUX Ty(oB. [louBbI onucCaHbl B MaTOM3YYEHHBIX U TPYIHOJOCTYITHBIX CEBEPHBIX paioHAX
Cpennecubupckoro miockoropbs (koopauHatel 63—69° N, 87-107° E): mnato [Iyropana, CeiBepMma,
Hopuibckas kotioBuHa, Moelipo-KoTtyiickas paBHIHA. Beiaenensl 1 0XapakTeprU30BaHbl
TOp(sTHO-KPHO3EMBI TiieeBaThie, KpUO3EMbI IPyOOTryMYyCOBBIE, KPUO3EMbI CEPOT'YMYCOBBIE, KPHO3EMBI
copOupoBaHO-TyMycoBbIe. Kaxxjast U3 3TUX MOYB UMEET CBOU JUArHOCTHUECKUE TOPU3OHTHI U MIPU3HAKU
COOTBETCTBEHHO: TieeBaThIi ropu3oHT CRg, rpyborymycoBeiit AO, ceporymycoBbiii AY,
copbupoBano-rymycoBbiii CRhs. ['maBHbIE 3aKOHOMEPHOCTH reorpaduu KpUOTEHHBIX MTOYB
OTIPENICTISIIOTCS JOATOTHBIMU PA3IUYUSIMH B CTENIEHW KOHTHHEHTAIBHOCTH M YBII&XKHEHHOCTH KJIMMATa,
MIPUBOSIITUMU K 000COOJIEHUIO TPEX CEKTOPOB, KOTOPhIE 00BEIUHSAIOT MPUHIIUITUAIBHO Pa3HbIC 110
MOp(oreHeTHUECKUM XapaKTEPUCTUKAM MOYBbI: YMEPEHHO KOHTUHEHTAIbHBIA T'YMUTHBIH
(TOpdsIHO-KPHUO3EMBI TJIeeBaThIe), KOHTUHEHTAIBHBIN CIa00TyMHUIHO-CEMUTYMUIHBIN (KPUO3EMBI
rpyOOTYMYCOBBIE), PE3KO KOHTUHEHTAIbHBIN (KPHO3EMbI CEPOTYMYCOBBIE, KPHO3EMBI
COpOMPOBaHO-TYMYCOBBIE). BHYTpHCEKTOpHOE paciipeieieHUue MOYB KOHTPOJIUPYETCS
JUTOJIOTO-TeOMOP(HOIIOTHUECKUMH U TEOKPUOIOTHIECKUMH YCTIoBUAMU. OOCYKIAI0TCS BOTIPOCHI
HOMEHKJIATYPBI U KJIaCCU(UKAIIUU TTOYB.

KiroueBsie cioBa: cyOapkTuka, CpeqHeCHOMPCKOE IIIOCKOTOpPhEe, OCHOBHBIE TOPO/IbI,
TeHETUKO-Teorpapuieckue 3aKOHOMEPHOCTH, kKpro3eMbl, Cryosols

O.B. Cementok, B.M. Tenecnuna, JI.I'. boratsipes, ®.1. 3emckoB [ToacTunku ropoackux HacakI€HUN Kak
MHMKATOP MHTEHCUBHOCTH OMOJIOTMYECKOTO KPyroBOpOTa B ycioBusix meranoiuca // [lousoBenenue. 2022. Ne

6. C. 673-686. https://doi.org/10.31857/S0032180X22060119

OneHeHa MHTEHCUBHOCTh OMOJIOTMYECKOTO KPYrOBOPOTa FOPOACKUX MAPKOBBIX HACAXACHUI Ha OCHOBE
OLICHKH CJIEYIOIIUX MoKa3aTeiae CTpyKTYphl U QYHKIIMOHUPOBAHMS MOJCTHIIOK: OOILIKE 3a1machl
MOJICTUJIKH, 3allachl U J0JIs AeTpuTa B ropu3onte L, 3anacel u goiist JIPK B ropuzonte L, oTHOIIEHNE
3anacoB TOpU30HTa L K cyMMe 3a11acoB HMKEIIEKAUX TOPU30HTOB, 30JIbHOCTh TOPU30HTa L, 3amacsl
307161 JIPK 1 1057151 301161 3TUX KOMIIOHEHTOB B 00111eM 3amace 306l ropu3oHTa L. MccnenoBanus
MPOBOJMIIA HA TEPPUTOPUHN BUTILIEBCKOTO Mapka Mmoja HacaXACHUSIMU elld, Oepesbl U Jurbl. s
TOPOJACKUX HACaXICHUM BBISBIICHBI CYIIECTBEHHBIE OTJINYUSA OT ECTECTBEHHBIX B COCTABE KUBOTO
HAaIl0YBEHHOI'O ITOKPOBA, B KOTOPOM MOSIBIISIFOTCS. HETUIIUYHBIE JJIs JIECOB JIYTOBBIE U
COpPHO-pyJiepajibHbI€ BUbl, YKA3bIBAIOIINE HA AaHTPONIOT€HHOE BO3/AeiicTBUE. [ OpoicKkue mapKkoBbIe
HACAXKJCHUS OTIUYAIOTCS OT MIPUPOTHBIX SKOCUCTEM MOBBIIICHHON HHTEHCUBHOCTHIO OMOJIOTHYECKOTO
KpyroBOpOTa, Ha YTO YKa3bIBAIOT OOIIKE 3aMachl U 1011 IETPUTA, JIETKOPA3IaraéMblX KOMIIOHEHTOB,
3anacel U JIOJISI 30J1bI JIETKOPAa3jiaraéMblX KOMIIOHEHTOB B ropu3oHTe L. B ropoackux ycnoBusax
MOJICTUJIKY XBOMHBIX HACAKICHUI XapaKTEPU3yIOTCS YIIPOIIEHHBIM CTPOSHUEM, MaJION MOIITHOCTBIO (HE
6onee 4-5 cM) ¥ TOBBIIICHHOH 30JIbHOCTBIO OTJCIBbHBIX KOMIIOHEHTOB (60see 10%), koTopast oTpakaeT
3HAUYUTEJIPHOE YYACTHE MEXAaHUYECKOM MUTPALMU TBEPABIX YaCTHUL] Pa3INYHOr0 poucxoxaeHus. 1o
OOJIBIIMHCTBY XapaKTEPUCTUK MOACTUIKU JUCTBEHHBIX TOPOJCKUX HACAXKIEHUN HE TaK CYLIECTBEHHO
OTJINYAIOTCS OT AaHAJIOTUYHBIX €CTECTBEHHBIX, KaK MOJCTUIIKU XBOMHBIX HACAXKICHUN, TO3TOMY UMEHHO
MIOACTWIKH €JIbHUKOB MOTYT CIIY’KUTb HHIUKATOPOM aHTPOIIOT€HHOI'0 BO3JACHCTBHS HA TOPOJICKHUE
HKOCUCTEMBI. B 11e710M mokaszaTenn OMOJ0THYECKOro KpyroBopoTa, CBSI3aHHbIE C 0COOEHHOCTSIMU
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JIECHOM MOJICTUJIKH, YKA3bIBAIOT HA MOBBIIICHHYIO IO CPAaBHEHUIO C AHAJIOTUYHBIMHU €CTECTBEHHBIMU
(bUTOIIEHO3aMH HHTEHCUBHOCTh OMOTEHHOW MUTPAIMUA. DTO HEOOXOUMO YUUTHIBATH MIPH pa3pabOTKe
MPOTHO3a Pa3BUTHS 03€JIEHEHHBIX TEPPUTOPUN TOPOJIOB.

KiroueBsbie ciioBa: JIeCHbIC MOACTUIIKH, OMOJOTMUYECKHIA KPYTOBOPOT, TOpPOICKKe HacaxaeHus, Albic
Retisols

A. 3. Ceepuxosa, O. C. Xoxnosa, H. JI. Moprynosa, T. H. Msikmuna bosbioit bonasipeBckuii Kypran paHHEro
opon3zoBoro Beka B OxxHom [Ipuypainbe: KypranHble KOHCTPYKIIMH, ITaJI€ONIOUBbI, PEKOHCTPYKIINU
naneokiaumMata // [TousoBenenue. 2022. Ne 6. C. 687-700. https://doi.org/10.31857/S0032180X22060132

N3ydeH XpoHOpA Majeonoyus, HOrpeOeHHbBIX M0/1 PA3HOBO3PACTHBIMHM KOHCTPYKIUSAMH Kyprasa 1
KypranHoro moruisHuka bonasipeBo IV B OpenOyprckoii odnactu. Kypran coopyxkeH
MIPEICTAaBUTEISIMU IMHOM KYJIBTYpbI B KOHIIE PEITMHCKOIO 3Tana—Hayaje pa3BUTOro aramna A (0Kojo
5500 7. 1.). B Hem BbIsiBIIeHO 4 KOHCTPYKIIMHU, COOPY>KEHHBIE MocieaoBaTenbHo. [1o apxeonoruueckum
JAaHHBIM KypraH IIOCTPOEH 32 HECKOJIBKO JIECATUIIETHH, PaMOYTIEPOJHOE JaTUPOBAHNE MTOKA3AJI0
uHTepBai B 300 neT. 3a 3T0 BpeMsi U3MEHUJICS MOP(POJIOTrHUeCKUN 00K U (PU3UKO-XUMHUYECKUE
CBOICTBA MOYB: yCUJINJIACH SI3bIKOBATOCTh HUKHEW I'PAaHULIbI TYMYCOBOTO TOPU30HTA, YBEINUNUIIACh
CTETEHb U3PBITOCTU MPOPUIIS 3eMIEPOSIMU, TPOU3OILIO YMEHBIICHUE COJIEP>KaHUSI OPraHN4IeCKOIro
BEIIECTBA, a Cojiep)KaHne KapOOHATOB, TUIICa, OOMEHHOI'O HATPHUS B COCTaBE OOMEHHBIX OCHOBAaHUI U
BEJTMYMHA MarHUTHOW BOCIIPUMMYHMBOCTH yBEIMUYMIOCh. HampaBieHHOCTh N3MEHEHUS
MOP(]OTOTHUECKUX CBOWCTB, a TAKKE COAEPKAHUS OPraHMYECKOro yriiepoja, KapOOHAaTOB, MAarHUTHOM
BOCIIPMMMYHNBOCTH B MaTeprajax KypraHHbIX KOHCTPYKIUH, OT paHHEN K MO3/IHEN, KOPPEIUPYET €
TAKOBOM 11 HOTrpeOSHHBIX 101 HUMHU 104B. Vcciiej0BaHus O3BOJISIOT MPEANONI0XKUTh, YTO
paccMaTprBaeMblii HHTEPBAJ, KaK U BECh IPEAIIECCTBYOIIUN PENUHCKHM 3Tall IMHOM KYJIbTYpHI,
XapaKkTepu3oBajcs Kak Oosiee apuaHbIi, yeM coBpeMeHHBbIH. Ha ocHOBe MUKpOMOpP(]OI0rnuecKkoro
aHaju3a ¥ ucciaeloBaHus (PU3MKO-XUMHUECKUX CBOMCTB MaT€pPHAIOB KYpPraHHBIX KOHCTPYKIUN
BBISIBJIEHBI TEXHUKO-TEXHOJIOTUYECKHUE TPUEMbI, TPUMEHEHHbIE IPEBHUMHU CTPOUTEISAMU I UX
COOPYIKEHHS.

KitoueBsle cioBa: nmorpedbeHHbIe TOYBbI, MUKPOMOP(}OIOTHS, KOPOTKOBPEMEHHOMN MEeI0XPOHOPS/,
NaJIEOKJINMAaTHYECKNE PEKOHCTPYKIIUU

Xumus nMo4B

3. C. AprembeBa, H. H. Jlanuenko, O. I'. Konarun, H. I1. Kupunnosa, E. B. Ilomaea, b. M. Koryr
XUMHUECKas CTPYKTypa OPraHMYECKOTO BEIIECTBA BOJOYCTOMUUBBIX CTPYKTYPHBIX OTAEITBHOCTEH THIIMIHOTO
YepHO3eMa B YCIIOBHUSX KOHTPACTHOTO 3eMJenonb3oBanus: TeepaorenbHas CP-MAS 13C-AMP-cnekTpockomnus
// TlouBoBenenue. 2022. Ne 6. C. 701-712. https://doi.org/10.31857/S0032180X2206003X

N3yyena xuMudeckas CTpyKTypa pa3HbIX IyJIOB opraHudeckoro semectsa (OB) BogoycToiunBbIX
MakKpo- ¥ CBOOOHBIX MUKPOArperaToB TUIIMYHOTO YepPHO3eMa B KOHTPACTHBIX BapuaHTax
3eMJICT0JIb30BaHMsI (CTEIb U JJIMTEIbHBIA YUCTHIN Map) METOI0M TBEPIAOTEIIbHOMN
13C-AAMP-cniektpockonuu. BrisBII€HO, UTO 1O MEPE YMEHBIICHUS pa3Mepa CTPYKTYPHBIX
OTJENBbHOCTEN yBEJIIMUMBAETCA cTeneHb 3auuThl OB, yTo MoATBEpKAaETCS MHTETPAJIbHBIMU
MOKAa3aTeIsIMU XUMHUECKOU CTpyKTypbl OB: MeHbIIel CTENEHBIO Pa3I0KEHNs, apOMAaTUYHOCTU U
ruapogoOHocTH. HeraTuBHOE BIMsSHUE JUIUTEIBHOTO (PYHKIIMOHUPOBAHUS MTOYBBI B PEKUME YUCTOTO
rapa OTpaykaeTcsl B PE3KOM YBEJIIMUEHUU MHTETPAJIbHBIX IT0OKa3aTelIed XUMUUECKON CTPYKTYPBI BO BCEX
uccrenoBanHbIX mynax OB, u 6osee BbIpaxeHO At CBOOOIHBIX MUKpoarperaros. [IpennoxeHHbIe
MOJIeSTd MHO>KECTBEHHOM JINHEWHOH perpeccuu JUisi MPOrHO3upoBaHus BenuuHbl oTHoweHus: C/N (=
0.993, P < 0.05 — cBoboanoe u arperupoBanHoe OB, = 0.996, P < 0.05 — OB ¢paxuuii ui u ocTaTok)
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XOpOILIO OOBSICHSIOT €€ YBEJIMUEHHUE B BApUaHTE Nap, OTpakas IpeebHble notepu azora B OB,
KOTOPOE 10 CBOEMY CTaTyCy NpHOIMKaeTCs K IerpaiupoBaBiieMy. PazMep MIMCTBIX YacTHIL
orpeneNsieTcss KOMIUIEKCOM (PaKkTOPOB, YTO IEMOHCTPUPYET NPEI0KEHHAs: MOJIEJIb MHOKECTBEHHOMN
TuHelWHoU perpeccun. Jlydias Moens, Tie Bce mapaMmeTpsbl 0butr 3HaunMbIME (= 0.997, P < 0.05),
HarJIsIHO MOKA3bIBAET, YTO Pa3Mep WIMCTHIX YACTUIl YBEIMUMUBAETCS 110 MEPE YMEHBIICHHS KOJIMYECTBA
ruipo@oOHbIX (pparmeHToB OB, 10711 CMEKTUTOB B MUHEPAIOTMYECKOM COCTABE MUJIA, YBEIUUECHUS
KoHIeHTpauuu C, cTaOMIM3UpOBaHHOTO MIIMCTHIMU YacTuliamu. Kitouessie cioBa:
rpaHyJio-IeHcuMeTpuueckoe ppakuronuposanue, 13C-AMP -cnekTpockonus, cpeiHul JuamMeTp
WIMCTBIX YaCTHI]

dus3uka no4s

Annudepona O. A. T'uaponornyeckuit pexxum 0ypozeMoB B arponanamadpte CaMOUiickoit paBHUHBI //
[TouBoBenenwue. 2022. Ne 6. C. 713-727. https://doi.org/10.31857/S0032180X22060028

WccnenoBanbl KOJTMYECTBEHHBIE TOKA3ATEIN THAPOIOTHYECKOTO peXUMa OCYIIEHHbIX Oypo3eMoB. B
rymugHoM kiumate Camobuiickoii paBHuHs ([Ipubantuka) dakropom nuddepeHuanuu noys mo
cTeneHu ruapomopdusma sBisieTcs mezopenbed. B mpenenax oAMHAKOBBIX JIEMEHTOB Me3opelnbeda
pa3uuus B TUAPOJIOTHUECKOM PEKUME MOUB CBSI3aHBI C JTUTOJIOTMYECKUMH OCOOCHHOCTSIMU, KOTOPHIE
onpenenstoT puznueckue ceorictBa. Ha ocHoBanuu muoronetHero Mmouutopunra (2012-2020 rr.)
YCTaHOBJIEHO, YTO YCIOBUSAMHU (DOPMHUPOBAHUS [TOYB PA3HOM CTETICHH OTJICCHUS SBIISIOTCS
JUTUTEIBHOCTh EPUOAA C BO3AYXOHOCHOU MOpUCTOCTHIO <10% B cioe 0—100 cM 1 pexuM BEpXOBOAKH.
BrisiBiieHa pUTMHUYHOCTD KOJIMUECTBEHHBIX MTOKA3aTEIeH THIPOJIOTMIECKOT0 pexnuMa 0ypo3eMoB B
3aBHCHUMOCTH OT I'OJIOBOTO KoJInyecTBa ocaikoB. [TokazaHo, uro Mopdonorudeckuii 00IuK (BepxHss
TpaHUIIA U CTETICHb OTJIECHHUS MT0YB) HECET KOHKPETHYIO HH(POPMAIIHUIO O COBPEMEHHOM
THUAPOJIOTUYECKOM pexuMe. ['panuiia orjieeHus B MoYBax TECHO KOPPEIUPYET C BEPXHEH rpaHUlIeH
30HBI C BO3JTyXOHOCHOM OPUCTOCThIO <10%. BepxoBoKa BOSHUKAET B CHIIbHOTJIEEBATHIX ITIOYBAX B
MO3JHEOCEHHUH TIEPHO/] ¥ IPUCYTCTBYET A0 arnpens—Mas (nHoraa utois) Ha riryoune 80—130 cm.
BepositHocTh noaHATHS BepxoBOAKH B cioit 0—100 cM ¢ anpenst mo oKTs0ph B IOYBAX Ha CKJIOHAX
coctasiseT oT 33% B cyxue 1o ocagkam rofsl 10 75% Bo BiakHbIE. BBIABIEHO COBIIAICHUE TPAHUIL
CHJIBHOTJIEEBATHIX TOPU30HTOB M MAKCUMATHHBIX YPOBHEH BEPXOBOJIKH B OCYIIEHHBIX Oypo3eMax.
PesynbTaThl HCCIeIOBaHUS MOTYT PUMEHSATHCS B 00JIACTH THAPOJIOTHH M10YB, OIEHKU U
MOJICIMPOBAHKS METMOPATUBHOTO COCTOSIHHS OCYIIIEHHBIX arpoJianamagdTroB.

KiroueBbie ciioBa: MHOTOJIETHHIT MOHUTOPUHT, OTJIE€HUE, JUMHAMUKA BIAKHOCTH, BO3yXOHOCHAs
MOPUCTOCTH, BepxoBoika, Cambisols (Aric, Loamic), Gleyic Cambisols (Aric, Loamic, Drainic)

E. Erdel "Effects of Salinity and Alkalinity on Soil Enzyme Activities in Soil Aggregates of Different Sizes,"
Eurasian Soil Science, 55 (6), 759-765 (2022). https://doi.org/10.1134/S1064229322060047

The foothill areas of eastern Turkey are an arid and semiarid region with natural salinization, where
calcareous alluvial saline soils (Calcaric Fluvisols) are circulated as a result of floods of the Aras River.
In this study, the effects of salinity and alkalinity on soil aggregate size distribution and enzyme
activities at different aggregate size were investigated. For this purpose, soil samples were collected
with three replicates at saline, alkaline, saline-alkaline and non-saline—alkaline areas and passed through
into different sieves (2, 1, 0.850, 0.425, 0.106 and 0.02 mm) by dry sieving method for determining
aggregate weight distribution in each macro (2-0.45 mm) and micro (0.45-0.02 mm) aggregates. For
determining aggregate size distribution, sieves were shaken using a horizontal shaking machine (Retsch,
AS 200 basic, Haan, Germany). The soil enzymes were determined in these aggregate sizes (21,
1-0.850, 0.850-0.425, 0.425-0.106, 0.106-0.02 mm) for all soil types. All soils belonged to the clay
loam with the carbon content in the range of 0.5-0.8%, while the percentage of exchangeable sodium
for the non-saline—alkaline and alkaline—saline soils was from 3.5 to 22%, but the pH diapason from 8.3
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to 8.9. Results showed that soil salinity and alkalinity decreased the weight of macro aggregates and
increased the weight of micro aggregates, besides soil salinity and alkalinity decreased soil enzyme
activities. But soil salinity decreased enzyme activity more than alkalinity. Furthermore, the highest
urease and catalase activities were in macro aggregates (0.850-0.425 mm aggregate size) for all soil
types. The reason may be that macro aggregates contain higher organic matter and organic carbon than
micro aggregates. Consequently, the highest enzyme (urease and catalase) activities were detected in
macro aggregates. Keywords: saline and alkaline soil, calcareous alluvial soil (Calcaric Fluvisols),
urease, catalase, phosphatase, soil aggregates, aggregate weight distribution

Jagadish Talukdar and Gautam Barua "An Analytical Solution of the One-Dimensional Steady-State Van
Genuchten-Based Infiltration Equation for a Heterogeneous Soil with a Root-Water Extraction Function,”
Eurasian Soil Science, 55 (6), 766-780 (2022). https://doi.org/10.1134/S106422932206014X

An analytical solution is developed for the one-dimensional steady-state infiltration equation for an
inclined VVan Genuchten heterogeneous soil with a sink term (i.e., with a root-water extraction term).
The solution can account for any valid spatial variations of the parameters of the equation including
spatial variations of the sink term in an infiltrating space. The correctness of the developed solution is
being checked by comparing with an existing analytical solution for a relatively simple infiltration
situation; also, an experimental and a numerical check on the same have also been carried out. The study
shows that infiltration on a heterogeneous Van Genuchten soil is a highly complex process involving
many variables and that the spatial variations of these variables in such a soil may greatly influence the
infiltration mechanics associated it, both when a root-water function is present in the soil and when it is
absent. It has also come out of the study that the use of the Mualem-Van Genuchten’s hydraulic
conductivity ratio model [17] in carrying out infiltration studies in heavy soils of less textural
homogeneity is not always justifiable; for such soils and probably soils in general, Terleev et al.’s
conductivity ratio model [64] can be the right choice for infiltration studies as this model works well in
both light as well as heavy soils of homogeneous or less homogeneous texture. However, for light sandy
and loamy soils of good textural homogeneity, the application of the Mualem-Van Genuchten’s
conductivity model for infiltration studies can be considered as mostly acceptable.

Keywords: analytical solution, Richards’ equation, Mualem-Van Genuchten conductivity model,
Terleev et al.’s conductivity model, soil heterogeneity

Y. F. Liu, Z. L. Liu, H. Y. Rao, X. Wan, L. H. Li, S. Y. Sun, M. X. Che, and M. X. Liu "Composition of Typical
Soil Minerals and Quantitative Analysis for Influence of Iron and Manganese Forms on Purple Soil Color in
Northeastern Sichuan, China," Eurasian Soil Science, 55 (6), 781-789 (2022).
https://doi.org/10.1134/S1064229322060084

Eight soil samples from the Jurassic Shaximiao Formation (J2s) in the Sichuan Basin, China, were taken
as the research object to explore the correlation and quantitative relationship between soil color and
mineral composition, iron, and manganese (free state Fed/Mnd, active state Feo/Mno, and complex state
Fep/Mnp). The results show that the kaolinite and muscovite contents in purple clay are higher than
those in soil of other colors, and most albite content is lower than that in soil of other colors. The iron
and manganese contents in purple soil are higher than those in other soils. Silicon and sodium elements
make the soil brighter; magnesium reduces the brightness; aluminum, iron, potassium, titanium, and
manganese make the soil redder; and manganese elements will make the soil more yellow. The soil
particle size is significantly positively correlated with L* (brightness), a* (red—green degree), and b*
(yellow-blue degree), and organic matter is significantly negatively correlated with L* while positive
correlated with a*. L* is affected by Feo, Fep, Mno, and Mnp, of which Mnp contributes the most to the
brightness of L*; a* is affected by Feo, Fed, and Mno, of which Mno has the greatest contribution to a*;
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and b* is only affected by Fep. In summary, the particle size and the types and contents of clay minerals
and elements will affect the color of the soil, and the various forms of iron and manganese have a
significant effect on the soil color. The results provide an important reference for the study of purple soil
system classification.

Keywords: purple soil, mineral composition, chromaticity parameter, quantitative relationship, linear
regression

Linxian Gong, Lei Nie, Yan Xu, Xiaokai Ji, and Baomin Liu "Characterization of Micro-Scale Pore Structure
and Permeability Simulation of Peat Soil Based on 2D/3D X-ray Computed Tomography images," Eurasian Soil
Science, 55 (6), 790-801 (2022). https://doi.org/10.1134/S1064229322060060

Understanding peatland hydrological processes and phenomena is critical for peatland management.
Peat soils have a complex pore structure that affects hydrological processes. However, the micro-scale
characteristics of peat pore space and their impact on hydraulic and transport properties have not been
deeply investigated. This study characterized the pores in peat soil using 2D/3D X-ray computed
tomography images and examined the connection between pore features and the simulated permeability.
There were no apparent variations in porosity or pore morphology in different directions for peat soils
with different degrees of decomposition at the pore scale. Peat soil with a high degree of decomposition
had more numerous smaller pores with lower pore connectivity and higher tortuosity. Spherical pores
were the highest proportion of total pores in peat soils, followed by ellipsoidal, long columnar, and
branching pores. The diameters of spherical and ellipsoidal pores were small and isolated, and thus
water in the peat soil flows preferentially through the more connected columnar and branching pores.
The high permeability in peat soils was closely associated with the high porosity and abundance of
well-connected and low tortuosity pore networks. The results of this study can provide insights into the
underlying hydrological processes and also provide realistic parameters for use in multi-scale 3D digital
soil-structure models and numerical simulations.

Keywords: peat soil, CT imaging, pores characteristics, permeability simulations

buoJsiorust nous

M.C. Hmxenwckuit, K. 111. Kazees, B. B. Bunkosa, C. 1. KonecuukoB Muruduposanue pepmeHTaTUBHON
AKTUBHOCTH YepPHO3eMa OOBIKHOBEHHOT'O a3000pa3HBIMH MPOAYKTaMH TOPSHUSI PACTUTEILHBIX MATEPUAIIOB //
[MouBoBenenue. 2022. Ne 6. C. 728-736. https://doi.org/10.31857/S0032180X22060090

[TuporeHHO€ BO3/1eHCTBHE BbI3bIBAET KOPEHHOE U3MEHEHHE MTPUPOIHBIX SKOCUCTEM U 3aMEJJISIET
€CTECTBEHHOE BO30OHOBIIeHNE TeppuTOpuil. OHUM U3 CEpbE3HBIX (PAKTOPOB MUPOrEHHOTO
BO3JICHCTBUS HA OMOTY | MOYBHI SBIISIETCS AbIM OT MOkapoB. HeraruBHoe BO3/eHCTBUE AbIMA OT
MPOJIYKTOB FOPEHHUS UCCIIE0BAHO HA KUBBIX OPraHMW3Max, OJIHAKO MOJ00HBIX paboT i MOYBEHHOU
(dhayHbI, MUKpPOOOIIEHO30B ¥ OMOJIOTHYECKOM aKTUBHOCTHU MOYB Majio. Llenbio paboThl ObLIO BBISIBICHUE
BIUSIHUS TTPOYKTOB TOPEHUS MaTEPHAJIOB PACTHUTEIHLHOTO MPOUCXOKACHHS Ha (PEpPMEHTATUBHYIO
aKTUBHOCTH Y€pHO3eMa OOBIKHOBEHHOTO JIETKOTJIMHUCTOTO B JIAOOPATOPHBIX U TIOJIEBBIX
skcriepumenTax. [los Bo3elicTBUEM JbIMa MTPOU30IILI0 U3MEHEHHE aKTUBHOCTH MTOYBEHHBIX
(dbepMeHTOB: KaTalia3bl, HOJU(EHOIOKCHIa3bl, TEPOKCHUIA3bl, HHBEPTAa3bl. BhIsiBIeHa yeTKast
3aBUCHUMOCTh WHTEHCUBHOCTH MHTUOMPOBAHUS aKTHBHOCTH (DEPMEHTOB OT BPEMEHH BO3ACHCTBUS
(30—120 mun) apiMa Ha yepHo3eM. [IpoBeeHa oleHKa TIyOHHBI IPOHUKHOBEHHUS ra3000pa3HbIX
MPOJYKTOB FOPEHHUS B MOYBY B 3aBUCUMOCTH OT BpeMEHH BO3/eUCTBUs. B X0/1€e aHanmn3a BbISBIEHO, YTO
MaKCHMaJIbHO€ HHI'MOMPOBAaHUE aKTUBHOCTH (PepMEHTOB MpOoucxoauT B cioe 0—1 cm, Ha rayoune 4-5
CM BO3JCHCTBHE JIbIMa MUHUMAIIBHO. BO BiIaykHO# mouBe (hepMeHTHI O0Jiee BOCTIPUUMYHUBHI K
HEraTUBHBIM MOCJIEJICTBUSM U3-3a MOTJIOIICHHS POAYKTOB ropeHus Booi. [Ipociexena nuHaMuka
BOCCTaHOBJIEHUS (hepMEHTATUBHON aKTUBHOCTH MOYBHI 0€3 MpruMeHeHus: buonpenapaTtoB. CaMbIMU
YyBCTBUTEIILHBIMU K TIPOJYKTaM FOPEHUS OKa3aIuCh (DepMEHTHI KJlacca OKCUAOPEAYyKTa3 (KaTaiasa,
nonudenonokcuaasza u nepokcuaasa). [lomyueHnsie pe3ybTaThl CBUAECTEILCTBYIOT O 3HAUUTEILHOM



https://doi.org/10.1134/S1064229322060060
https://doi.org/10.31857/S0032180X22060090

BIIUSTHUY JIbIMa HA ()EPMEHTATUBHYIO aKTUBHOCTb ITOYB.
Kitouesrie croBa: Haplic Chernozem (Loamic), muporeHHOe BO3ACHCTBIE, OMOIOTHUYECKAS
aKTUBHOCTh, yMUTAIIHS, KaTanas3a, IepoOKCHIa3a, ModudeHOI0OKCH 1a3a, HHBEpTa3a

Arpoxumus ¥ IJIO10pPO/iMe MOYB
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[To>xHUBHBIE 1 KOPHEBBIE OCTATKH CEJILCKOXO03MCTBEHHBIX KYJIbTYP — OCHOBHOM HCTOYHUK MOCTYIUICHUS
yriepojia B MaxoTHbBIE MOYBHI. L{enb paboThl cocTosia B TOM, YTOOBI ONPEAETUTh KOJIUYECTBO U JOJIO B 00IIeH
¢buTomacce mocaeyOOpOUHBIX OCTATKOB OCHOBHBIX KYJIBTYp U yIJepoa, HOCTYNAIOIIEro ¢ HUMU B ouBy. Jliis
storo B 2019-2021 rr. 6butn 0ToOpankl MPOOBI 03UMOM U SIPOBOM MILICHHIIBI, SYMEHS, OBCA U COH B ISTH
xo3sricTBax Kypckoit, Psazanckoii, Camapckoii obnacreit u PecriyOnmke YyBammuu. PaccunTaHo cooTHOIIEHNE
TakuX (ppaxuii pacTeHuii, Kak KOPHHU, CTEPHS, CTEOIIH, JTUCThS, MAKHHA, 36pHO. Y 36pHOBBIX U 36pHOO000BBIX
KyJBTYp Ha J0JI0 TOCIEYOOPOUHBIX OCTATKOB (KOpHEH U cTepHH) npuxoautcs 1/4—1/5 cyxoit Macchl pacTeHus,
IIPH 3TOM cTepHs cocTarisier 1/6—1/10 maccel, a qomns kopHeit He npesbimaeT 10%. Ha qomto npoaykTuBHON
yacTu (3epHa U MAKHHBI) npuxoautcs 1/2—1/3, Ha nomto noboyHoi npoaykuuu (credieit u nuctoeB) — 1/3 'y
3makoB U 1/2 y con. KonnyecTBo MPpUBHOCUMOTO B ITAXOTHBIN CIIOH MOYBHI yIiIepoia ¢ KOPHEBBIMU OCTaTKaMH
yObIBaeT B psay o3umas niienuna (569 kr C/ra) > aposas nuenuna (508 xr C/ra) > sumens (503 kr C/ra) >
oBec (488 kr C/ra) > cos (204 kr C/ra). CTepHs NOJEBBIX KYJIBTYP SBIISCTCS JOMOJHUTEIBHBIM HCTOYHHKOM
yriaepo/a Juid MOYBbI, pa3Mep KOTOPOro MpsiMO MporopLroHalneH BeicoTe pactenus: 419 kr C/ra y sipoBoii, 405
kr C/ra 'y o3umoi nmmennnsl, 281 kr C/ra 'y oBca, 232 xr C/ra'y cou, 135 xr C/ra y stamensi. [l o3umoit
TMIIEHUIIBI TOCTPOEHBI PETPECCUOHHBIC YPABHEHUS 3aBUCUMOCTH KOJMYECTBA MOKHUBHBIX U KOPHEBBIX OCTATKOB
OT YPO’KallHOCTH 3€pHa.

Kirouesrie ciiosa: Haplic Chernozem, Luvic Chernozem, Luvic Phaeozem, mo>KHHBHO-KOPHEBBIC OCTATKH,
IMOYBEHHBIN yriepos
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In order to study the root-induced changes on behavior of phosphorus in the rhizosphere of two canola
cultivars in order to better management of P fertilization this research was conducted by using of
rhizobox technique as a factorial arrangement based on the completely randomized design with two
treatments in three replications. Treatments were two canola (Brassica napus L.) cultivars, Gabriela and
Elvis, and two levels of monopotassium phosphate (0 and 80 mg P kg—1). The results showed that P
fractions were changed in the 0—3 mm layer from the rhizoplane. The concentration of Olsen P was
reduced in the soils of two cultivars, but water-soluble P (WSP) was increased in the upper box of the
rhizobox, compared to the unplanted soil. The Olsen P and WSP fractions in the lower box were
increased with increasing the distance from the root surface. Under P deficiency condition, di calcium
phosphate (DCP) was 3.96, 4.38, and 6.25 mg kg-1 for Gabriela, Elvis, and unplanted soil, respectively.
The results also showed that Gabriela prefers calcium phosphates and Elvis prefers Fe—P form. Shifting
of DCP to Fe—P in the upper box and shifting of DCP to Al-P and Fe—P in the lower box can be
considered as a useful index for management of soil P. In other words, observing of this shifting pattern
shows the better time for P fertilization. So, studying the chemical forms of phosphorus may be used as
an efficient tool for P recommendation in canola cropping systems.
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ITpu uccnenoBaHuM HEPTSIHOTO 3arpsI3HEHUS IIOYB JUIsl OLIEHKH CTEIEHU M MacIiTabOB HAHECEHHOTO yliepoa u
MPOTHO3UPOBAHMS MOCIEICTBUI MPUMEHSIOT pa3IMyHble METOIMKY aHanu3a. OIHAKO U3-3a IMHUPOKOM
BapHabeNbHOCTH cocTaBa 00pa3loB HEPTU U HEPYTENPOTYKTOB U3 PA3IMUHBIX HCTOYHUKOB U HEBO3MOKHOCTH
CO3JIaHMs YHUBEPCATBHBIX CTAHIAPTHBIX 00Pa3LOB I KaJTHOPOBKH METOAMK, PE3yIbTaThl aHAIN30B,
MOJTyYCHHbIE Pa3HBIMH METOJJaMH, CHIIBHO pa3HsTcs. Pacxoxnenus B pesyabrarax gocturatot 200-800%.
HccnenoBaHbl HCTOUHUKH MOIPEIIHOCTEH MPH OLIEHKE HEPTSIHOIO OYBEHHOTO 3arpsA3HEHUS C IOMOIIBIO
METO/IOB aHaJIN3a HE(PTENPOLYKTOB B OYBE C TPABUMETPHUECKUM OKOHUYAHHEM, XPOMATOMACC-CIEKTPOMETPHH
u UK-cnekrpockonuu, Ha mpumepe J1abopaTopHOIo MOJENIBHOTO 3arps3HEHUs 00pa3la aJuItOBUAIbHOMN OYBbI
ceipoii He(ThI0. [TokazaHo, 94TO B aHAIUTUYIECKYIO PopMy MOKET niepexoauTh MeHee 50% oT Macchl
3arps3Hsoneil Heptu. Tspkenas 4yacTe HEQTH, IPeACTaBIEHHAs BBICOKONOSPHBIMUA KOMIIOHEHTAMH: CMOJIaMH U
acambTeHaMu, HE PErUCTPUPYETCS UCIIOIB3YEMbIMU B HACTOSIEE BPEMSI METOIMKaMHU. A B TIPUPOIHBIX
YCIOBUSAX UMEHHO 3TU (pakLuu TpeOyOT MaKCUMaJIbHOTO BPEMEHU IS iecTpyKuuu. McecnenoBanue yaneHus
HE(TSIHOTO 3arpsI3HEHUS B MOJICITBHBIX YCIIOBHSIX 3@ CUET MPOIIECCOB MCIIAPEHUS JIETKUX YTJIEBOIOPOJIOB U
OMOOKHCIIEHHUs IITaMMaMU a0OPUT€HHOM MUKPO(IIOPBI, ColiepKalluMKCcs B 00pasiie aliIlOBUAIbHON MTOYBBI,
M10Ka3ajo, 4To npu 60-1HEeBHOM 3Kcno3UIMH ITpHU TeMiieparype 23°C cyMMapHbIe TOTEPU MacChl BHECEHHOM
Hed T nocturanu 17%. IIpu 3ToM OTHOCHUTENIBHOE COAEpKAHUE APOMATHUYECKUX COSIMHEHHUH, CMOJI U
acanbTeHOB Bo3pacTaio. Jiist mosyueHus peaabHON KapTHHBI HEPTSIHOTO 3arps3HEHHUS TIOYBBI PEKOMEHJOBAHO
HCIOJIb30BaTh METO/Ibl, IPUMEHIEMbIE JUIs UCCIIEI0BaHMsI OPIraHMYECKOI0 BEIIECTBA B [TOPOJIaX U MOYBAX B
OPraHN4YeCKOM F€OXUMUH.

KitoueBble cioBa: HeTAHOE 3arps3HEHUE ITOYBbI, MOJICIMPOBAHUE HE(TE3arpsI3HEHUSI U €ro ylaleHus,
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JI.H. JIlunaros, B.A. Bapauenxos, /[.B. Manaxos, M.M. Kapnyxun, C.B. Mamuxus [Ipoctpanctsennoe
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HccnenoBansl ypoBHH yenbHON akTuBHOCTH 137CS, conepkanust moaBuxHbIX ¢hopm (1 M
alleTaTHO-aMMOHHMIHAs BBITSKKA) TshKeNbIX MeTayuioB (Zn, Cu, Ni, Co, Cr, Pb) u HedTenpoaykToB B
BEPXHEM FOPU30HTE TIOYUB PA3IUYHBIX YpOOoIaHamadToB r. DJIEKTPOCTaIb B YCIOBHUIX JOKAIHHOTO
PaJIMOAKTUBHOTO U XMMHUYECKOT0 3arpsisHeHus. B mouBax Ommknero pagauyca (0—100 m)
MIPOMBIIIIJIEHHOM 30HBI 3aBOJIa TSYKEJIOT0 MAIIMHOCTPOESHUS 3a()UKCUPOBAHO YBEIMYEHHE YPOBHEH
ynenbHo aktuBHOCTH 137CS 1 comeprkanust moaBMxKHbBIX ¢popm Pb, Cu u Zn. Beisieien
JIOTHOPMAJIBHBIN 3aK0H pactpeneneHus 137Cs, yepes 5 et nmocie paanaiMoOHHOTO UHIIMIEHTA pa3Max
MIPOCTPAHCTBEHHOTO BapbrpoBaHus B BepxHeM 0—10 cm ciioe mouB coctaBuil ot 6 10 4238 BK/KT.
KoaddunmenTtsr Bapuanuy Bo3pacTaloT BMECTE C YPOBHEM 3arpsA3HEHUS B CIEAYIOLIEM Py
xumuaeckux BemrecTB: Co < Ni < medrenpoayktsl < Cr < 137Cs < Zn < Pb < Cu, cocrasnsist 50-435%.
OOHapy>KeHbI CTATHCTHYECKH 3HAYUMBIE TIPSIMbIE KOPPEISIIUOHHBIE CBSA3H MEXKIY YACITbHON
akTHBHOCTBIO 137CS u copeprkanreM noaBMKHBIX GopMm Pb, Cu, Zn B BepxHEeM ropu30HTE TOPOACKUX
MOYB, ATOT (DAaKT yKa3bIBa€T HAa MPOCTPAHCTBEHHYIO COMPSKEHHOCTD JOKAIbHBIX MATEH PaIMOAaKTUBHOIO
Y TIOJIMMETATNYECKOT 0 3arps3HEeHNs B (YHKIIMOHAIBHBIX 30HaX MCCIEI0BAaHHOTO pailoHa ropo/a.
IToka3ano, uro B ciioe 0—10 cM OoYB, HApPYIIEHHBIX M10CJE MPOBEACHHBIX J1€3aAKTUBALMOHHBIX,
3eMJISIHBIX U PEKYJIbTUBALIMOHHBIX Pa0OT, CHUKEHBI YPOBHU yenabHOM akTuBHOCTH 137CS, a Takxke
COJIEPIKAHUS TSHKEIBIX METAIIOB M He(PTETIPOTYKTOB.
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