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XuMus nNo4uB
. H. Tappkymia, FO. A. ®énopos, H. C. Tam6uesa, E. B. MenbHUKOB DMucCHs METaHA PUCOBBIMU TTOJISIMH
Pocrosckoii oonactu // IlousoBenenue. 2023. Ne 8. C. 889-902. https://doi.org/10.31857/S0032180X23600051

[Tpoananu3upoBaHbl PE3yJIbTATHI MOJICBBIX U3MEPEHUN KaMEPHBIM METOJOM MTOTOKOB METaHa B aTMOC(Epy ¢
pucoBbIx noneit PocroBckoit o6mactu (ror EBponeiickoii Poccun). [loMrumo n3mepenus moTOKOB MeTaHa B (a3bl
BCXO/IOB M ITOJIHOH CTIENIOCTH PHCA, B BOJIC U PA3IMYHBIX TOPU30HTaX OOBOJHEHHBIX ITOYB PUCOBOTO YeKa
olpezieNieHbl KOHIEHTpalks MeTaHa u cepoBoaopoaa, Eh, pH, minotHocTs u Bnaxkuocts. [IoTok MeTtana B
aTMocdepy ¢ pucoBOro ueka BapbupoBai B auanazone ot 0.195 no 0.531 mr CH4/(M2 1) u B ¢a3ze nonHoit
CIIEJIOCTH puca B cpeiHeM ObL B 2.1 pa3a Bbiie, ueM B (aze Bcxo10B. CKOPOCTh MOTOKA METaHa B aTMocdepy ¢
MOBEPXHOCTH HEOOBOAHEHHBIX I10YB, PACIIOI0KEHHBIX MEKIY PUCOBBIMH YeKaMH, B cpeaHeM Obuia B 4.9-12.1
pa3 HIKE, YeM CKOPOCTh €ro MOTOKA C PUCOBBIX YeKOB, M3MeHssICh B ipeaenax 0.034— 0.045 mr CH4/(m2 1).
[Tokazano, uTo mocae 0OBOJHEHHUS PUCOBBIX YEKOB B M30JMPOBAHHBIX CII0EM BOJIBI ITOYBAX CHUKAIOTCA
3naueHus Eh u, kak ciencTsue, MpoUCXoauT YBETUYEHHE KOHIIEHTPALlM METaHa B MTOYBAX U €T0 MOTOKOB B
atMocgepy. CornacHo MpoBEIEHHON OIIEHKE, CyMMapHasl SMUCCHs METaHa PUCOBBIMU NossiMU PocToBCKOM
o0iacTu OpueHTUPOBOUHO aocturaet 1.253 1/cyt unu 150 1/ron, uto cocrasnset 0.4-1.5% ot romoBoro
BBIJICJICHHS] MeTaHa rouBaMu PocToBckoil o0actu. KitoueBbie clioBa: MOYBbI pUCOBBIX YE€KOB, TAPHUKOBBIC
ras3bl, aHa3pOOHBIE ra3bl, CEPOBOAOPO/T

I".H. ®enotos, E.B. llleun, JI.A. Ymkosa, O.A. Canumrapeesa, 11.B. I'openekun, [1. 1. [Toranos
Hanmonexynsipabie 00pa3oBaHUs U3 MOJICKYJI TYMUHOBBIX BEIIECTB M UX (ppakTaibHasi OpraHu3arus //
ITouBosenenue. 2023. Ne 8. C. 903-910. https://doi.org/10.31857/S0032180X22601608

[Ipu u3yueHun BoJOYCTOWYMBOCTA OOHAPYKEHO, YTO MPHU KAMUJUIIPHOM KOHTAKTE IIOYB € BOJIOH B BOJLY
BBIJICNIAIOTCS ChepruuecKre YacTHIIbI pa3MepOM HECKOJIBKO COT HaHOMETpOB. [IpoBeieHHbIE UCCIe10BaHUS
[TOKa3aJIi, YTO MOI00HBIE YACTUIIBI IEPEXOAT B BOJLY U3 JIFOOBIX COJEPKALINX I'YMyC OOBEKTOB: MTOUB, TOP(OB,
T'YMHHOBBIX KHCIIOT, TYMaTOB, (yJIbBOKMCIIOT. DJIEMEHTHBIH MUKPOAHAIN3 MOJ0OHBIX YACTHUL, BBIACICHHBIX U3
JI€PHOBO-TI0/130JIUCTON MOYBBI, [TOKA3aJl, YTO OHU COCTOSAT IPEUMYIIECTBEHHO U3 OPraHUYECKOTO BEILIECTBA.
YacTuipl NpeicTaBIsA0T COOON paHee HEOJTHOKPAaTHO OOHAapy KUBaeMble HAJAMOJIEKYJIIpHbIE 00pa30BaHUs U3
CHEeU(PUIECKOr0 OPraHMYECKOro BellecTBa MouB. M3BeCTHO, UTO T'YMHHOBBIE BELLIECTBA MOYB (paKTaIbHO
OpPraHU30BaHbl, U B BOJIE OHH CYLIECTBYIOT B BUJIE (PPaKTANbHBIX KIACTEPOB pa3MEpPOM HECKOJIBKO COT
HaHOMeTpoB (D-ki1acTepoB), 00pa30BaHHBIX YACTHIIAMU-MOJIEKYJIaMH T'YMHHOBBIX BELIECTB pa3zMepoM okoiio 10
HM. DTO MO3BOJIMIIO NMPEAIONOKUTH, YTO BbIAEISIEMbIE U3 COJEPKAIIUX T'YMYC 00pa3lioB HAAMOJIEKYJIISIpHbIE
oOpa3zoBaHus npeAcTaBistoT co0oil d-knactepbl. Micxoas U3 BBICOKON YCTOMYHMBOCTH HAIMOJIEKYJISIPHBIX
00pa3oBaHM T'YMHUHOBBIX BEILECTB K paclay Ha YaCTULbI-MOJIEKYJIbI CJIEyeT, YTO TYMUHOBBIE BEILIECTBA B
MOYBAX JIOJKHBI 0071a1aTh (PpakTaibHO-KIACTepHOM opraHu3anuei.

KitoueBsie cioBa: d-KkaacTepbl, MOUBEHHBIE IeJIM, PEHTTEHOBCKUI MUKPOAHAIN3, IPOCTPAHCTBEHHAS
OpraHM3anys TyMMHOBBIX BELIECTB

Shuyan Xiang, Li Fu, Liangliang Tang, Fei Chen, Shichao Zhao, and Chengliang Yin "Mapping the Knowledge
Domains of Research on Nanoscale Zero-Valent Iron in Remediation of Contaminated Soil: a Scientometric
Study," Eurasian Soil Science, https://doi.org/10.1134/S1064229322602712

Nanoscale zero-valent iron (nZV1) has received increasing attention as a new technology that can provide
cost-effective solutions in the remediation and treatment of contaminated soils due to its large surface area and
high surface reactivity. nZV1 can remove/transfer a wide range of contaminants such as heavy metals, inorganic
salts and organic matter from the soil. This bibliometric analysis focused on the application of nZV1 in soil
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remediation. A total of 1255 research papers were traced and analyzed between 1997 and 2022. The use of nZVI
for soil remediation has undergone three stages of development and has received a great deal of attention in the
last decade. A range of environmental science-related journals provides a stable platform for publishing and
discussing papers on this topic. The contributions of different countries, institutions and authors to this topic
were analyzed. A complex cooperation network between them was constructed. Keyword analysis was used to
understand the different research directions on this topic. Most of these efforts have focused on the preparation
and modification of nZV1. The mechanism of its use for the remediation of different pollutants has also been
described in detail. Some examples of field applications have also been reported. Finally, the current status of
this topic based on bibliometrics and its future perspectives are summarized.

Keywords: CiteSpace, activated carbon, biochar, dechlorination, bibliometrics

V. Powshi, S. Sreekeshb, and G. P. Obi Reddy "Carbon Stock Differentials and Sequestration Potential under
Different Cropping Systems in a Tropical Monsoon Region, South-West India," Eurasian Soil Science,
https://doi.org/10.1134/S1064229323600148

The study estimates the soil organic carbon stock under various cropping systems to assess their sequestration
potential in a tropical monsoon region, namely the Chulliyar-lkshumathi sub-watershed of Bharathapuzha in
Kerala, India. The cropping systems selected are the paddy, vegetables, coconut-arecanut groves, homestead
farms, and mango plantations. The standard soil analyzing procedures to collect and analyze 129 soil samples
from 43 locations were followed. The carbon stock (CS) of 0-10, 10-20, and 20—30 cm depth layers at each
sampling location was estimated following the Walkley-Black method. The sequestration potential of soil under
each cropping system is estimated to suggest an optimal cropping system for the region. The CS decreased with
depth, irrespective of cropping systems. Among the cropping systems, the mango plantations, which practiced
zero/no-tillage, have stability in the distribution of CS, while paddy fields showed higher variability in the CS.
Even though mango plantations have more carbon sequestration potential (CSP), the coconut-arecanut grove is a
better candidate for carbon sequestration (CSeq) in this region owing to its wider areal extent and acceptability.
This analysis reveals the importance of assessing CS at the watershed level for sustainable land use planning to
achieve better sequestration of atmospheric carbon.

Keywords: soil organic carbon, Acrisols, Cambisols, soil plough layer, Walkley-Black method, image
segmentation, zero tillage, homestead farms

du3uka nNoYB

J1.B. Kapenun, O.3. CyxoseeBa, M.B. I'marones, A.C. JoOpsinckuii, A.®. Cabpekos, 1.B. 3amotaes ['onoBoit
OIO/KET YIJIEPOICOIEPKAIUX OMOTEHHBIX MAPHUKOBBIX Ta30B MPU CMEIIAHHOM 3€MJICTIONIb30BaHUN: JIbrOBCKU
paiioH kak MoJeNbHbIN 00beKT LlenTpansHoro YepHnosemss // [TouBoBenenue. 2023. Ne 8. C. 911-924.
https://doi.org/10.31857/S0032180X23600038

ITpoBeieHO KOMIUIEKCHOE UCCIIEI0BaHUE TO10BOr0 OajlaHca OMOT€HHBIX YITIEPOICOIepKAIUX TAPHUKOBBIX
ra3oB B rpaHuIax JIbroBCKoro agMMHUCTPaTUBHOTO paiioHa B UepHo3emHoOM 30He EBpornelickon yactu Poccun
(Kypckas obnacts). cTouHnKaMu JaHHBIX MTOCITY>KUITU TIOJIEBBIE OLIEHKN oOMeHa quokcuaa yriaepoaa (CO2) u
MetaHa (CH4) mexay nmouBoit u armocgepoit, Ha/I3eMHbBIX U MOJI3EMHBIX 3a11acoB (PUTOMACCHI,
napaMeTpU30BaHHbIE [0 TUM JaHHBIM UMHUTALMOHHBIE MOJIENH, OUIMATIbHAS CTATUCTHYECKAS U
MeTeopoJiorndyeckasl HHpopMalus, a TakKe JIUTepaTypHble faHHble. OOBOIHEHHBIE MO GUIbTPALIUN
caxapHOro KoMOMHaTa oTBevaroT 3a 26% smuccuu CH4 ¢ repputopun JIbroBckoro paiioHa, XoTsi OHU 3aHUMAIOT
stk okoJ1o 0.04% ero mnomaau. Makcumym smuccun CO2 U3 MOYBBI OTMEUEH MPH €€ 00BEMHOM BIAKHOCTH
oko1o 30%. Dmuccus CH4, Hao60poT, MUHUMAaNbHA B Auamna3one BIaxxHOCTH 0—30%, a ¢ MOBBIIIIEHUEM 3TOTO
MOKa3aTessl HAYMHAET JJMHEIHO pacT, JOCTUras MaKCUMyMa Ha OTKPBITOM MOBEPXHOCTH HEMPOTOYHBIX
BOJIOEMOB, a CPEM HUX — Ha OOBOJTHEHHBIX NOJSIX QHiIbTpauu. JIpyrum cyuecTBeHHbIM ucTounnkom CH4
SIBJIIOTCSI OTKPBIThIE KOMIIOCTHBIE XpaHuiaumia (22%). OHako HauOONbIIUM IO TEPPUTOPUATBHOMY BKIALy
ucrounukoM CH4 ciryskaT Bogoxpanunuia 1 npyasl (43%). Cpenu riaaBHBIX aHTPOMOT€HHBIX
HETTO-UCTOYHUKOB CO2 Ha TeppUTOpUHN palloOHa — CXKUTAHKME BCEX BUJIOB HCKOMAEMOTO TOIJIMBA TPAHCIIOPTOM
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(22.3%). B otnuue ot CH4, moTOK KOTOPOro B OCHOBHOM OIPEAETSETCS MOUTHBIMU TOYEYHBIMU HCTOUHUKAMH,
BEJIMYMHA BKJIJa OTACTBHBIX IKOCHCTEM B HETTO-0r0keT CO2 MOJI0KUTENEHO KOPPETUPYET C UX IUIOMIATHON
Mpe/ICTaBICHHOCTHI0. PacueT cymmapHoro 0ropkera 000MX MapHUKOBBIX Ta30B IIPU MEPEBOJIE B
CO2-3KkBUBAJICHT MTOKA3bIBAET, YTO HAOJIIOIaEMBII B HACTOsIIIIee BpeMs He0obIoi HeTTo-cTok CO2 Ha
TeppuTopuu paiiona (—6.4 r C M—2 roa—1) pemureasHO IEePeKPhIBACTCSI MECTHBIMH HCTOYHUKAMH MeTaHa (+95 T
C—CO2-3kB. M—2 ron—1). O6cyxaaeTcs BIUSHUE BUIOB 3€MIICTIONIE30BAHMS U METOJIOB pacuera Ha C-OanaHc
paccMaTpuBaeMoOi TEPPUTOPHUH, a TAKXKE OILICHUBAIOTCS CIIOCOObI ee TpaHc(hopMaluK B yIiepoAHO-HENTpaIbHOE
COCTOSIHHE.

KiroueBsie ciioBa: Haplic Chernozem, nuokcun yriepona, MeTaH, yriiepoaHbIii OanaHc

M. M. EL-Sayed, A. Y. Mahdy, M. Gebreela, and S. A. Abdeen "Effect of Biochar, Organic Matter and
Mycorrhiza to Improve Soil Hydrophysical Properties and Water Relations of Soybean under Arid Soil
Conditions," Eurasian Soil Science, https://doi.org/10.1134/S1064229323600276

A field experiment was conducted to investigate the effect of biochar, organic matter (hundz soil) and
mycorrhiza on soil hydrophysical properties, irrigation water applied and water productivity of soybean crop in
arid soils. The treatments included eight practices i.e., control (C), 15 t ha—1 biochar (B), 15 t ha—1 hundz soil
(H), 2.5 kg ha—1 mycorrhiza (M), 15tha-1 B + 2.5 kg ha-1 M (B + M), 15tha-1 H + 2.5 kg ha-1 M (H +M),
75tha-1B+7.5kgha-1H (50% B +50% H) and 7.5tha-1 B + 7.5t ha-1 H + 2.5 kg ha-1 (50% B + 50% H
+ M). The results observed that there is a significant decrease in soil bulk density at the mixture of B, H and M.
Also, a significant increase in soil porosity and hydraulic conductivity were recorded. The reduction of actual
evapotranspiration (ETa) and irrigation water applied (IWA) by the treatments could be set in the descending
order: 50% B +50% H+ M >50% B +50% H>H+M>B + M >H >B >M > C. The highest relative
decrease (mean of both seasons) of ETa and IWA were 25.98% and 23.46%, respectively at 50% B + 50% H +
M treatment. Also, crop water productivity and irrigation water productivity were significantly (P < 0.05)
increased as compared to control. Plant height, seed index, seed yield, portion content and oil content were
significantly (P <0.05) increased as a result applying of B, H and M. The results imply that the mixture of
biochar, hundz soil and treated soybean seed with mycorrhiza are considered a valuable approach to improve soil
hydrophysical properties, water productivity and soybean yield in arid regions.

Keywords: organic amendments, soil characteristics, crop water productivity

bunoaorust nous
H. B. Benmuuko, /I. E. Pabouas, A. B. loarux, H. C. MeprenoB AHTapkTHYecKre IUaHOOAKTEPUH B IOYBEHHBIX

TUITOJIMTHBIX TOpU30HTax oaszuca XonMmel Jlapcemann // [TouBoBenenue. 2023. Ne 8. C. 925942.
https://doi.org/10.31857/S0032180X2260161X

[TpoBenen ananu3 OGMOTOTUYECKOTO PA3HOOOPA3Hs TOUBCHHBIX aHTAPKTUUECKUX ITHAHOOAKTEPH B TUIIOIUTHBIX
OpraHo-aKKyMYJISITUBHBIX TOpU30HTax oa3uca JlapcemanHn (Boctounas Antapkruaa). C moMoIbko
UCCIIETOBaHMsI CTEKOJI 00pacTaHusl METOAaMH CBETOBOM M KOH(OKaIbHOW MUKPOCKOIINH, a TAKXKE
¢ryopecueHTHOi In Situ ruOpuaM3aK NOKa3aHO, YTO B BEPXHHX CIIOSX aHTAPKTUYECKHUX ITOJAKAMEHHBIX
COOOIIECTB Cpeu IMaHOOAKTepui TpeodIaaaroT HUTYaThie GOpMBIL. 1JIs1 yTOUHEHHS NX TAKCOHOMUYECKOTO
craryca U3 o0pasioB Mo4B ObUIH BbIIEICHBI IITaMMbl poioB: Nostoc, Halotia, Leptolyngbya, Plectolyngbya,
Phormidesmis, a Tak)ke HEKOTOpbIE HOBBIC U paHee HE OMHCAHHBIC TPEJACTABUTENIN aHTAPKTHUSCKUX
nuanob6akrepuii. llITamMel BiepBbie chOpMUPOBAaHHON YHUKAIBHOM paboueil KOJUIEKIIMU TOYBEHHBIX
uaHoOakTepuil ObUTM UACHTU(DUIIMPOBAHBI B COOTBETCTBUH C COBPEMEHHBIMHU METO/1aMU Mo (a3HON
TaKCOHOMHH Ha OCHOBAaHUH aHAJIN3a KOMILIEKCa MOP(OIOTHYECKUX U MOJIEKYJIIPHO-TEHETUYECKUX MPU3HAKOB.
PesynbraThl QUIOTEHETHYECKOTO aHAIN3a HYKJICOTHTHOH mociieaoBaTensHOCTH reHa 16S pPHK u ocobennocTH
OpraHu3aIK BTOPUYHBIX CTPYKTYP BHYTPEHHUX TPAHCKPUOUPYEMBIX CIIelcepOB puOOCOMAIEHOTO OTIEpOHa
MTO3BOJIMJIN BBISIBUTH CPEIN IITAMMOB KOJUIEKIIMA HOBbIE TAKCOHBI TOTEHIIMAIBHO H/IEMUYHBIX IHaHOOAKTEPUHl.
Bricokuii ypoBeHb cxo/1cTBa nocienoBarenbHocTel rena 16S pPHK nouBenHbIX 1imanobaktepuii ¢ paHee
oOHapyXeHHBIMHU B BojioeMax oa3uca JlapceMaHH MOJITBEPKIAET UX CIIOCOOHOCTh PaCIPOCTPaHATHCS 32
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IIpeJesbl OTAEIBHBIX IKOJOTMYECKUX HUII U IUNIACTUYHO AJANTUPOBATHCS K KOHTPACTHBIM IIPUPOAHBIM
YCIOBUSM.

KitoueBble ciioBa: moYBeHHbIE OMOIUIEHKH, cTekIa obpacranus, FISH, nabopatopusie kynbtypsl, 16S pPHK,
BTOPUYHBIC CTPYKTYphI 16S-23S ITS, snaemusm

Arpoxummus U IJI00pO/e M0YB

H.E. 3aBbsnoBa ,M.T. Bacouesa, /[.I'. [llnmkos, O.B. UBanoBa ConepkaHue pa3iuuHbIX GOpM Kavs B
MOYBEHHOM TNpoduiie 1epHOBO-TI0A30aMCTOM mouBkl [Ipenypainss // IlouBoBenenune. 2023. Ne 8. C. 943952.
https://doi.org/10.31857/S0032180X23600154

W3ydeHo BAMSHUE AJTUTEIHHOTO IPUMEHEHUS a30THBIX, (POC(HOPHBIX M KAJTHMHHBIX YIOOPEHUH U MX COYETaHHH
(N, P, K, NP, NK, PK u NPK) Ha uaMeHeHHE B IEPHOBO-IIO30JIMCTON TshKenmocyrauaucToi mouse (Albic
Retisol (Abruptic, Aric, Loamic)) BaioBoro, JIerko0OMEHHOT0, 0OMEHHOTO ¥ HECOOMEHHOTO COJICPYKAHUS KaJIHsL.
HccnenoBanus mpoBeCHB B METPOBOM CJIO€ TIOYBBI B YCIIOBUSX MHOTOJIETHETO CTAllMOHAPHOTO OIbITA,
3anokeHHOoro B [lepmckom kpae B 1978 r. B onbiTe NpuUMeHsUI aMMUAUYHYI0 CEJIUTPY MM MOYEBHHY, JIBOMHOM
WM npoctoit cynepdocdat u kanuii xmopuctsiid. Jloza ynodbpenuit — 90 kr a.8./ra. [lnureabHoe BHECEHUE KAIUS
XJIOPUCTOTO B YMCTOM BHJIC U B coueTaHuu ¢ cynepdocdarom u azotHbiMu ynoodperusmu (K90, (PK)90,
(NK)90, (NPK)90) obecrieunsio yBearueHIE B TaXOTHOM CJIO€ ITOYBHI BAJIOBOIO coepskaHus Kamus B 1.1-1.2
pasa u ero paznuyHbIX coeauHeHui B 1.1-2.8 paza (OTHOCUTENHLHO KOHTPOJILHOTO BapHaHTa). 31€Ch OTMEUYEHO
CY’KEHUE COOTHOIICHHSI HEOOMEHHOTO Kanusi K 0OMeHHOMY. VI3MeHeHHs B METPOBOM CJIO€ TIOYBBI 3aBUCENU OT
codeTaHus yaoOpeHuid, n3yyaemoil popmMbl Kaius B mouBe. BHEceHne TONBKO a30THHIX B (HOCPOPHBIX
ynoopenuii (N90, P90, (NP)90) 6e3 xoMIieHcaI[iK BBIHOCA KaJIKsl B TEYCHHUE MATH POTAILIUI BOCBMHUITOJILHOTO
MIOJIEBOTO CEBOOOOPOTA MIPHUBEIIO K YMEHBIIICHHUIO 3a11aCOB 0OMEHHOTO ¥ HeOOMEHHOTO Kaius B cioe 0—40 cM Ha
15-20%. MuHuManbHbIN YPOBEHb CO/IEPKaHUSI OOMEHHOT'O Kajus B IEPHOBO-TIO30JIMCTOM TSHKEIOCYTIMHUCTON
nouse B cioe 0—20 cm coctaBmi 108—112 mr/kr.

KitoueBble ciioBa: OOMEHHBIM 1 HEOOMEHHBIN KaJIWi, TOYBEHHBIN PO, [UTUTEIBHBIA CTAIIMOHAPHBIHN OIIBIT,
OayaHc Kaius, BAJIOBOE COJIEpKaHNE KaJus

M. Premarathna, A.P.D.A. Jayasekara, A.T.D. Rathnathilaka, S.N.B. Ekanayake, W.M.K.D.S.
Warnakulasooriya, D.C. Abeysinghe, and G. Seneviratne "Biofilm Biofertilizer Stabilizes Sequestered Paddy
Soil Carbon While Cutting Down Chemical Fertilizers: Answers for Climate and Fertilizer Issues,” Eurasian Soil
Science, https://doi.org/10.1134/S1064229323600203

Degradation of natural ecosystems demands the utilization of croplands with enhanced soil carbon sequestration.
To do this, microbial biotechnologies like biofilm biofertilizers can be used because it enhances soil carbon
sequestration while increasing crop yields with reduced chemical fertilizers use. However, the stabilizing
sequestered soil carbon with the biofilm biofertilizer practice is yet to be revealed. Thus, present study evaluates
the effect of biofilm biofertilizer on soil physicochemical and biological properties including soil respiration and
organomineral complexation in paddy cultivation. The biofilm biofertilizer practice was compared with the
farmers’ current practice of chemical fertilizer alone application in four districts in Sri Lanka. Attenuated total
reflectance Fourier-transform infrared spectroscopy was used to evaluate the chemical forms of stabilizing
sequestered soil carbon. Results showed that soils with stronger organomineral complexation and reduced soil
respiration down to ca. 40% were formed in the biofilm biofertilizer practice over the farmers’ chemical fertilizer
practice, possibly due to enhanced mineral surface-reactive metabolites, and low priming effect, respectively
thus resulting to mitigate global warming. Conclusively, the biofilm biofertilizer practice is an effective method
to replace farmers’ chemical fertilizer practice. Reduced chemical fertilizer use down to ca. 50% with the biofilm
biofertilizer application addresses the current global issue of escalating chemical fertilizer prices. Rapid
implementation of such biotechnologies is important to save the globe from predicted climatic catastrophes.
Keywords: carbon sequestration, fertilizer prices, global warming, organomineral complexation

M. Javadzadeh, K. Khavazi, N. Ghanavati, and V. A. Jahandideh Mahjenabadi "Utilizing the Indigenous Plant
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Growth-Promoting Rhizobacteria and Sulfur in Improving Yield and Nutrients Uptake of Wheat in Saline-Sodic
Soils," Eurasian Soil Science, https://doi.org/10.1134/S106422932360015X

The salinity and sodicity of soils lead to the inhibition of the plant’s growth and disequilibrium of the nutrients,
and thus reduce their plant uptake in the soil. The aims of this study were to characterize the indigenous plant
growth-promoting rhizobacteria (PGPR) of wheat rhizosphere and to evaluate their ability with sulfur to improve
nutrient uptake and wheat yield in saline-sodic soils. To do so, the bacteria were isolated from wheat rhizosphere
cultivated in saline-sodic soils and screened for plant growth-promoting (PGP) traits. The superior PGPR was
identified by 16S rRNA gene sequencing. A greenhouse experiment was carried out in a completely randomized
factorial design with different levels of salinity and sodicity, bacteria inoculation, and levels of sulfur along with
Thiobacillus thiooxidans. Results showed that Pseudomonas alcaliphila, Bacillus subtilis, and Rhizobium
pusense were the superior PGPR in the wheat rhizosphere. Grain yield and nutrient concentrations of wheat grain
decreased with increasing soil salinity and sodicity. Bacteria inoculation, especially R. pusense showed a marked
exopolysaccharide and ACC-deaminase production increased grain yield, N and P concentrations and Ca/Mg
ratio at different levels of soil sodicity and salinity. R. pusence and B. subtilis facilitated higher concentrations of
N and P in wheat when used concurrently with sulfur and T. thiooxidans, respectively. Overall, the results
indicated that the application of isolated PGPR of wheat rhizosphere possessed PGP traits especially R. pusense
along with sulfur and T. thiooxidans, resulted in excellent benefits on wheat growth in saline-sodic soils.
Keywords: nutrient uptake, plant growth, salinity and sodicity, Thiobacillus thiooxidans, 16S rRNA gene
sequencing

Jlerpajanus, BOCCTAHOBJIEHHE H OXPAaHA MOYB

J. T'. CorueBa, H. E. KomeneBa DKoJIoro-reoOXuMU4ecKoe COCTOSIHUE TOYBEHHOTO MTOKpOBa I. ['ycuHoo3epcka B
3oHe BiusHuA yroiasHoU ['POC // TlouBosenenue. 2023. Ne 8. C. 953-9609.
https://doi.org/10.31857/S0032180X23600270

W3ydeHo 3arps3HeHUE BEpXHUX FOPU30HTOB NOYB I. ['ycnHoo3epcka (Pecnybnuka Bypsitus) noz Bo3aeiictBuem
BEIOpOCOB paboTaromield Ha OkuHO-KimroueBckux Oypoix yrisix ['POC. TIpoananuszupoBano conepkanue 14-tu
anemenToB (Sr, As, Co, Mo, Sb, V, Cu, Ni, Cr, W, Zn, Bi, Cd, Pb) B BastoBbIX mpo6ax, a Takxe BO (QpakKiiuu
¢buznueckoil ruHbl (yactui guamerpom <10 mxm, PM10) u B mpoGax Oypsix yriei u 3omb1 I'POC.
[Mpuopurerabivu nosutrotanTamu mous (Urbic Technosols) I'ycunoosepcka ssistrotest Sr, As, Co, Mo, Sb, V ¢
00J1e€e BHICOKMMH KOHIIEHTpaIUsIMHU OOJIBIIMHCTBA 371eMeHTOB BO Ppakuuu PM10. Haunbonee 3arpsi3HeHbl OYBBI
u paxims PM10 mpoMmbIiiiieHHON AeHCTBYOMIEH MOA30HBI, I1e akkymyaupytotes Sr, As, Co, V, Cu, Mo, Ni,
Cr, conepxamuecs B 305e-yHoce ['ycuroosepckoii [ POC. Bénpmas yacts Teppuropun (57% A7s IOYB B 1[ETTOM
u 47% nna ppaxuun PM10) xapaktepusyercss HU3KUM YpoBHeEM 3arpsisHeHus (Z¢ = 8—16). Hanbonbiryro
9KOJIOTUYECKYIO OMAacCHOCTh TpeacTasisier AS, Bo ¢ppakiuu PM10 ero konnentparuu npessicuiia OJIK B 90%
uccneayembix mpo6. @akTopaMu HAKOIUIEHHUS 3JIEMEHTOB B ouBax U ux ¢pakuuu PM10 sBnstoTcs conepxanue
Fe203 u MnO, opranu4eckoro BemiecTBa, rpaHyJIOMETPHUECKUI COCTaB, MEIOYHO-KICIOTHBIE YCIOBUS,
3HayeHue EC1 : 5, a Taxoke npuHaAIEKHOCT K (YHKIIMOHAIBHOM 30He, 00yClIoBIUBatoIINe (GOPMUPOBAHNE
Pa3IMYHBIX KJIACCOB reOXUMHUYECKHX OapbepoB. CpaBHeHUE XxuMudeckoro cocraBa OxuHo-KirtoueBckux Oypbix
yraeit u 301l 'ycunoozepckoit ' POC n Kancko-AunHckux yraeit u 30msl Lientpansaoi TOLI .
Cesepobaiikaibcka Mokasajno, 4To ucrnoiib3yeMbie B CeBepobaiikanbcke Kancko-AunHckue Oypbie I U 3071a
TOLI He3HauMTENbHO 00OTAIIEHBl METAJUIAMU ¥ METAIJIOWAAMH, YTO OOBIICHIET UX CIIA0yI0 aKKyMYJISLIMIO B
MOYBaXx.

KitroueBbie ci10Ba: TSHKENBIC METAILIBI, METAIIONIBI, TOPOJCKHE MOUBBI, (PaKTOPBI aKKYMYJISIIMK TOJUTIOTAHTOB,
Oypsrit yross, Urbic Technosols

K. I'. Tunusrymnun, U. A. Caxabues, C. C. Psa3anos, E. B. Cmupnosa, /1. B. Tummus, JI. W. JlaTeimosa
B03M0OXXHOCTB MCIIOTB30BaHUS 30HUPOBAHUS 3AJIC)KHON PACTUTEIHBHOCTH 10 BETETAI[MOHHBIM UHIEKCAM JIJIS

OLICHKH HAKOIUICHHsI OPraHU4eCKOro BellecTBa B moctarporeHHbIx moysax // [TouBoBegenne. 2023. Ne 8. C.
970-980. https://doi.org/10.31857/S0032180X2360018X
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HccnemoBanu MaccuB CBETIIO-cepoit ecHoit moussl (Eutric Retisols (Loamic, Cutanic, Ochric)), maxoasimerics
MOJT 3AJIeXKbI0 Bo3pacToM 2025 neT B CTaluu 3apacTaHus JIyTOBOW PaCTUTEIbHOCTHIO, COCHOM U Oepe3oil.
Y4acTok mpuypodeH K OJHOMY 3JIEMEHTY penbeda, He UMeeT MOP(POIOTHYECKUX TPU3HAKOB Pa3BUTHUS
SPO3UOHHBIX MPOIIECCOB U XaPaAKTEPU3YETCs] OJTHOPOIHBIM IPaHyJIOMETPUUYECKUM COCTaBOM. [[J1s1 o1leHKH
BIIUSTHUS THIIA 3aJIC)KHON PaCTUTEIBHOCTH Ha (JOPMUPOBAHUE 3a11aCOB TOYBEHHOT'0 OPraHUYECKOI0 BEIIECTBa
(ITOB) 6bLTO TPOBEIEHO 30HUPOBAHUE PACTUTEIHLHOTO MMOKPOBA 10 BEreTAllMOHHBIM MHICKCAM, PACCUUTAHHBIM
Ha OCHOBE JIaHHBIX JIMUCTAHIIMOHHOI'O 30HANPOBaHus 3eMiH. /{1151 30HUpOBaHUS HUCIIOIb30BAIN AIITOPUTMBbI
k-cpennux u Meton “ciyuaitHoro yieca”. [loka3aHo HaJMUUE CTATHCTUYCCKUA 3HAYMMBIX PA3IUUUN MEXKTY
TUIIAMH 3€MHOTO ITOKpoBa 1o 3anacam [IOB B BepxHeM ciioe cTaponaxoTHOr0 rOpU30HTa HPU BbIAEIEHUH 3 U 4
kiactepoB. [lokazaHno, 4ro HanboIee 1eneco00Pa3HBIM SABISETCS BbIIEICHUE PH MCIIOIB30BaHUN AJITOPUTMA
K-cpenHux 3 KI1accOB 3aJIKHOM PacTUTEIbHOCTH: XBOMHAS IPEBECHAsT PACTUTEIILHOCTD, INCTBEHHAS IPEBECHAs
PaCTUTENBHOCTh U TPABSIHUCTAs PACTUTENbHOCTh. KOPPEKTHOCTD BBIJICICHUS JAHHBIX KJIACCOB ObLIa
MOATBEPIK/I€HA TIOJIEBBIM F€000TAHUYECKUM 00CIIeIOBAaHIUEM TEPPUTOPUU. Pe3ynbTaThl MONapHOTo CpaBHEHUS
YYacTKOB, 3aHSATHIX PA3JIMYHBIMU TUTIAMHU 3QJIEKHON PACTUTEILHOCTH, TOKA3bIBAIOT HAIMUME 3HAUUMBIX
pasznuuuii o 3anacam [1OB Tonpko B camoM BepxHeM ciioe (0—5 cM) cTaponaxoTHOTO TOPU30HTA U TOJIBKO MPHU
CPABHEHUU C MAaCCUBOM, 3aHATBHIM JIPEBECHON XBOMHOW PACTUTENBHOCTBIO U TPABIHUCTON PaCTUTEIBbHOCTBIO.
Pa3nuuns mo HakomeHHBIM 3amacaM rymyca B BepxaeM cioe (0—10 cMm) ctapornaxoTHOro ropu3oHTa
CTaTUCTUYECKH 3HAYMMO MPOSBIISIIOTCS B MMOYBAX O] JUCTBEHHON M XBOMHOMN APEBECHOW PACTUTEIILHOCTBIO, &
TaKXe MEX]ly TPaBIHUCTON M XBOMHOM PACTUTEILHOCTHIO. 3HAUMMOM pa3HUIIBI 10 JAHHOMY IIOKA3aTEI0 MEXKY
y4acTKaMH, 3aHSITBIMH IPEBECHOM JIMCTBEHHON PACTUTENHLHOCTHIO U TPABIHUCTON PACTUTEIIBHOCTHIO, HE
Habmonanock. KimtoueBsie ciioBa: 3aeKHbIE MTOYBBI, TOYBEHHOE OPraHUYECKOE BEIIECTBO, MPOCTPAHCTBEHHOE
moenupoBanue, Eutric Retisols (Loamic, Cutanic, Ochric)

JI.A. TepexoBa, M.A. CmupnoBa, A.Il. I'epacbkuna, O.B. lllonuna, A.U. Ky3nenosa, 1.M. basmun, B.P.
XoxpsikoB, M.U. I'epacumona, .H. CemenkoB MakpogayHa 1 opraHn4ecKkoe BEIIECTBO B IOCTArPOT€HHbIX
MeCYaHbIX U CYINEeCYaHbIX MMOYBax ceBepo-3anaga CmoneHckoit oobnactu (Poccus) // [TouBoBenenue. 2023. Ne 8.

C. 981-996. https://doi.org/10.31857/S0032180X23600105

EcrecTBEeHHOE J1IECOBOCCTAHOBICHHE HA MECTE OBLIOH MAIIHU 3aIlyCcKaeT U3MEHEHUE Makpo(ayHsl 1
OpPraHUYECKOro BellecTBa NouB. OeHKa BO3MOKHOCTH BOCCTAHOBIICHUS CBOMCTB I10YB U TOYBEHHON
Makpo@ayHbl 10 COCTOSIHUS, XapaKTEPHOT'0 JJIs YCIOBHO KOPEHHBIX JIECOB, MPOJOKUTEILHOCTH 3TOT0 IEPUO/A,
JMHAMHUKH 3aI1aCOB OPTaHMYECKOTr0 BEIIECTBA IT0YB U POJIb MakpodayHbl B 3TOM Ipoliecce BOCTpeOoBaHa MpH
MIPOrHO3UPOBAHUH U3MEHEHHI KOMIIOHEHTOB SKOCHCTEM U UX POJIU B IEIOHUPOBAaHUM yriiepoaa. MccienoBansl
3arac OpraHMYeckoro yriepoaa, MopQoiaoruyeckie cBoicTBa no4s, YUCICHHOCTb, OnomMacca u
TaKCOHOMMUECKasl CTPYKTypa MOUYBEHHOIN Makpo(ayHbl NalllHH, KOPEHHBIX JIECOB U 5 CTaIuii BOCCTAHOBJICHHUS
COCHOBOTO Jieca HallMoHalIbHOro napka “Cmonenckoe [loosepre”. B mouBax 85—-100-neTHero cocHsika
COXpPaHSETCs POBHAs HUXKHSS TpaHHIla TyMyCOBOI0 ropu30HTa. [lepBble mpu3HaKu perpajaniuu no4yB
MOSIBJISIFOTCS HA JIyTOBOM CTaIuK — (OPMUPYETCSI MATOMOLIHBIN IT'yMyCHUPOBAHHBIA TOPU30HT, IPOHU3aHHBIH
KOPHSIMH, TPaHCQOPMHUPYIOLIHICS B TpyOOryMyCOBBIN TOPU30HT B M0oJI0/1bIX Jecax. K 80 romam 3amac
OpPraHUYEeCcKOro yriepojia MUHEpaIbHON YaCTH MOYB BOCCTAHABIMBAETCS MPAKTUUYECKU 10 (POHOBBIX 3HAYCHUH.
CoctaB no4BeHHON Makpo(ayHbl KapJUHAIBHO MEHSIETCS MPH Mepexoie OT JIyTOBbIX COO0IIECTB K JecHbIM. Ha
HayvalbHbIX 3Tanax npeobianaer hayHa opraHo-MUHEPAIbHBIX 1 MUHEPAIbHBIX TOPU30HTOB!
COOCTBEHHO-TTIOUYBEHHBIE JIOK/IEBbIE YEPBU U JIMUMHKHU MJIACTUHYATOYCHIX KyKOB. [lanee BoccTraHaBnuBaercs
(ayHa OpraHOT€HHBIX TOPU30HTOB, CPEIU KOTOPOU BBICOKA J10JIs canpodaroB — MOJCTHIIOYHBIX U
MTOYBEHHO-TIOJICTUJIOUHBIX JOXKIEBBIX YepBeH, ciocoOCcTByOmuUX TuddepeHanu ropu30HTOB MOACTUIIKH.
buomacca carpogaroB oTpunaTeIbHO KOPpPEIUPYET ¢ 3aracaMu yriepoia B MUHEPaJIbHON YacTH JIECHBIX I1OYB,
€ro 3arnacamy B MOJCTHIIKE M MOIIHOCTBIO IIOJCTUIIKH, MTOJIOKUTEIBHO — C J10JIeH JIerkopasjiaraeMon (pakuuu
ornaja.

KitoueBsie cioBa: xpoHocepusi, 0ecri03BOHOYHbIE, JIECHAs TIOJICTHIIKA, albperymycoBblie noussl (Podzols),
necuaHble MouBbI (Arenosols), 3KoJI0ruyeckiue HHANKATOPHI
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M. MunknHa OLeHKa yCTOMYMBOCTH MOYB K 3arpsA3HEHHIO0 HAHOYACTUIIAMU TUTATUHBI METOAAMU
ouoauarnoctuku // Ilousosenenue. 2023. Ne 8. C. 997-1006. https://doi.org/10.31857/S0032180X23600221

JIEep’KaHUI0 OPraHUYECKOTO BEILECTBA U PEaKIIMK CPebl K 3arpsi3HeHUI0 HaHoyacTuamu matusel (PtHY) mo
OuonoruueckuM nokasaressim. [Iposenu abopaTopHbie MOJIETBHBIE UCCIIEIOBAHUS YCTOMUYMBOCTH K
3arpsizHenuto PtHY o6pa3uoB nous u3 cnos 0—10 cM, KOHTPACTHBIX 110 TEHETUYECKUM XapaKTEPUCTUKAM:
yepHo3zeMa o0osikHOBeHHOTO (Haplic Chernozem (Loamic)), 6ypoii ecuoii (Eutric Cambisol) u cepormeckon
(Eutric Arenosol). Uccnenosanu konnentparuu PtHY 0.01, 0.1, 1, 10 u 100 mr/kr. Y cTOWYHBOCTH ITOYB
OLICHMBAJIU 10 HanboJsiee YyBCTBUTEIbHBIM U HH(POPMATUBHBIM OMOJIOTHYECKUM OKA3aTeNIIM COCTOSTHUS
MOYBHI: OOIIEH YMCIIEHHOCTH OAKTEpHid, aKTUBHOCTH KaTaja3bl M JETUIPOTeHA3, BCXOKECTH ¥ U3MEHCHHIO
JUTMHBI KOpHEH pennca. Y cTaHOBUIIH, 4TO HU3Kkue KoHueHnTparuu PtHY 0.01, 0.1 u 1 Mr/kr B 60JIBITMHCTBE
CJIy4aeB HE OKa3bIBAIOT JOCTOBEPHOTO BIUSHUS Ha OMOJIOTMYECKOE COCTOSTHUE TTOUB, a 00bire 10361 10 1 100
MTI/KT IPUBOJST K CHIYKEHUIO OMOJIOTMUECKUX MmoKka3zareneil. DepMeHTaTuBHAs aKTUBHOCTh MOYB MIPU
3arpsizneHuu PtHY Oblia cHuXanach B MEHbBIIICH CTENICHH, YeM (PUTOTOKCHYECKHUE U MUKPOOUOIOTHIECKIE
nokasarenu. YepHo3eM 0ObIKHOBEHHBIN MPOSBIII OOJIBIIYIO YCTOMYUBOCTS K 3arpsasHenuto PtHY, uem Oypas
JiecHasi o4Ba M ceponecku. [lomydeHHbIe pe3ysibTaThl MOTYT OBITh UCIIOJIB30BAHBI JIJIs1 TPOTHO3WPOBAHUS
AKOJIOTMYECKUX PUCKOB IpHu 3arps3HeHnu nous PtHY u pa3paboTku npeaensHo JOMyCTUMBIX

KOHI_IeHTpaI_[I/Iﬁ IUIATHHBI B PA3JIMYHBIX ITOYBAX.

KiroueBrle cioBa: 9KOTOKCHYHOCTbD, TAXKCIBIC MCTAJIJIbI, 6I/IOTCCTI/IpOBaHI/Ie, OHOJIOTHYECKHUE CBOMCTBA

F. Abbaszadeh, V. Jalali, and A. Jafari "Feasibility Study of PLS and Bagging-PLS Regressions in Predicting
Some Soil Heavy Metals by VIS to NIR and SWIR Bands: Case Study of Hormuz Island Soils," Eurasian Soil
Science, https://doi.org/10.1134/51064229323600197

Using visible (VIS), near-infrared (NIR), and short-wave infrared (SWIR) spectra can provide a quick,
undisturbed, and inexpensive method for predicting deferent soil variables. This study aims to evaluate the
ability of hyperspectral information in VIS-NIR-SWIR range to predict heavy metals concentrations including
As, Pb, Sb, and Cr in Hormuz Island soils, with a total area of about 42 km2, south of Iran. Consequently, 57
samples were taken from the topsoil. The total As, Pb, Sb, and Cr concentrations were measured by ICP-OES
apparatus. Soil sample’s spectral reflectance was quantified by an ASD field spectroradiometer. PLSR separately
and coupled with Bootstrap aggregation (Bagging-PLSR) methods were employed to predict total concentrations
of As, Pb, Sb, and Cr. The findings demonstrated that hyperspectral data in VIS, NIR, and SWIR could
reasonably estimate the As, Pb, Sb, and Cr concentrations. The findings revealed that the PLSR method
outperformed the bagging-PLSR to predict Pb, Sh, and Cr concentration. Based on the Ratio Performance
Deviation (RPD), the prediction models have moderate accuracy (RPD = 1.15-1.79) for predicting heavy metals
concentration. Finally, the result of this study revealed the feasibility of hyperspectral data (350-2500 nm) to
predict heavy metals concentration on the little island of Hormuz. Nevertheless, it is fundamental to compare
these methods with non-linear models for their sensitivity to a limited dataset, and also, for their predictive
capability.

Keywords: arsenic, modeling, reflectance, spectroscopy

Jun Zhang, Jinfeng Zeng, Shuai Tian, and Zuwen Liu "Ageing of Pb in Farmland Soil Near an lonic Rare Earth
Mine," Eurasian Soil Science, https://doi.org/10.1134/S1064229323600525

The total concentration of heavy metals can effectively reflect the enrichment of heavy metal contaminants in a
soil environment; however, their bioavailability and environmental toxicity are more influenced by the
distribution of their elemental forms. In this study, the farmland soil around an ionic rare earth mining area in the
Jiangxi province was used as the research object. Indoor culture was used as the experimental method to explore
the transformation and ageing process of exogenous Pb species in the short term after entering the soil
environment, and a variety of kinetic models were used. The aim of this study was to provide a basis for
environmental behaviour and pollution risk assessment of Pb-contaminated soil. The results showed that in the
short term (60 d), the ageing of heavy metals was mainly reflected by a conversion from the mild acid-soluble
fraction to reducible fraction. At the initial experimental stage (10 d), the mild acid-soluble fraction was rapidly
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converted into the reducible fraction, and the conversion rate then gradually reduced, and finally tended to
equilibrium. The Elovich equation showed the best fit for the ageing of heavy metals in the soil environment in
the short term, which indicates that the ageing is a heterogeneous dispersion process.

Keywords: soil pollution, lead ageing, Kinetic process

Sh. Kholdorov, G. Lakshmi, Z. Jabbarovb, T. Yamaguchia , M. Yamashitaa, N.N. Samatove and K. Katsura
"Analysis of Irrigated Salt-Affected Soils in the Central Fergana Valley, Uzbekistan, using Landsat 8 and
Sentinel-2 Satellite Images, Laboratory Studies, And Spectral Index-Based Approaches," Eurasian Soil Science,
https://doi.org/10.1134/S1064229323600185

Soil salinity is a fundamental barrier to soil fertility, particularly in dry climates, and is a limiting factor for
agricultural output and subterranean water utilization. Soil salinity significantly restricts agricultural soils in
Uzbekistan. Remote sensing and satellite images were used to evaluate soil salinity in the Mingbulak District of
Uzbekistan. In October 2019, soil samples were taken from various locations and analyzed, and soil salinity
indices were calculated. The region’s soil salinity was then mapped and modeled. The results revealed that SI 12
and the NDSI from Landsat 8 were superior to the others. The accuracy of the single band B2 and that of salinity
indices SI1 and SI8 of Landsat 8 and Sentinel-2A were higher in the deeper layers than in the upper. NDSI was
used to model the relationship between soil salinity (electrical conductivity) and the prominent salt ion The
model was validated successfully, and a soil salinity map was created. According to the findings, the NDSI
provided more accurate information on soil salinity than the other salinity indices, and the blue band was
successful in depicting sublayers and the overall salinity of the region.

Keywords: mapping, modeling, remote sensing, soil salinity, salinity indices
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