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[TpuBeneHbI pe3ynbTaThl HCCIACIOBAHUS CIIA00PA3BUTHIX Mep30THBIX 0YB (Cryosols) B BOCTOYHOM YacTu M-0Ba
Bbpoknec, Xonwmsl Jlapcemann, Boctounas Anrapkruaa. [loneBpie nccneqoBaHus BHITOJIHEHBI HA YETBIPEX
KITFOUEBBIX YUACTKAX, XapaKTePU3YIOIINX BIKHBIC U CyXHUE MECTOTIONIOKEHHUS B IIpeienax JABYX JOJHH,
MOBBILICHHBIA CYXOM y4aCcTOK C BU3yaJIbHBIMH IIPU3HAKAMHU 3aCOJICHUS U yYaCTOK C MOXOBOM SKOCUCTEMOH, B
suBape—¢enpaine 2020 r. mo nporpamme 12-it benopycckoii antapkTuueckoi sxcneaunun. OocykaarTces
JaHHbBIE TI0 TPAaHYJIOMETPUUECKOMY 1 XUMHUYECKOMY COCTaBY IOYB, KUCIIOTHOCTH, COACPKAHUIO OPTaHUYECKOTO
yrieposaa, o0IIero a30Ta, MOIBIKHBIX JIEMEHTOB IMUTAHUS, OOMEHHBIX OCHOBAHHIA U BOJAOPACTBOPUMBIX
coequneHmil. [Tokazana BapnabeabHOCTh OCHOBHBIX ITOKa3aTeNel MOYB KIIF0OUEBbIX y4acTKOB. COOTHOIIEHKE
Si203/R203 Bapsupyert ot 2.9 (17151 CKIIOHOB 0JIMH) 10 5.2 (A5 3aCOIeHHOro ydacTka). Hanbombiee
conepskanue Copr (2.62%), Noor (0.42%) u P205 (117.8 Mr/kr) xapakTepHO Uil I0YB MOXOBOH 3KOCHCTEMBI,
a TaKKe MepeyBIaKHEHHBIX MECTOOOUTaHNH BIaKHBIX HoauH: 1.84, 0.20% u 108.2 mr/kr cooTBeTcTBeHHO. Ha
3aCOJICHHOM Y4acTKe BBISBIICHO MOBbIIeHHOE coaepkanue K20 (217.3 Mr/kr) u BeIcOKas 107151 0OMEHHOTO
Hatpus (10 37-44%). OxapakTepru30BaH pa3IMYHbIN BKIJIAJ] IIOYBOOOPA3YIOMHX (PAKTOPOB C JOMUHUPOBAHUEM
mutoreHHoro (yuyactok I), Guorennoro (yuactok II), reomopdornorudeckoro (ckinonsl 1oauH Ha yuyactke I1II),
TUAPOJIOTHYECKOTO U OroreHHoro (auuia qoiauH Ha ydactkax Il u IV). [lomydyennsie JaHHBIE O XUMHUYECKUX
CBOMCTBAX MOYB MOTYT OBITh UCIOJIF30BaHbI KAK OCHOBA MOCIIEAYIONINX OIICHOK WX ()YHKIIMOHUPOBAHUS B
3aBHUCHMOCTH OT KJIMMATHYECKUX W3MEHEHHUI W aHTPONOTEHHBIX HArPY30K, a TAK)KE JTOTOJTHCHUS 0a3bl JJAHHBIX O
MouBax AHTAPKTHUIBL.

KiroueBsie cioBa: Cryosols, mouBooOpasyroriue GakTopsbl, JIEMEHTHI MUTaHUSI, 0OMEHHBIE OCHOBAHUS

Ting Wu, Qihang Wu, Qianlai Zhuang, Yifan Li, Yuan Yao, Liming Zhang, Shihe Xing "Optimal Sample Size
for SOC Content Prediction for Mapping Using the Random Forest in Cropland in Northern Jiangsu, China,"
Eurasian Soil Science, 55 (12), 1689-1699 (2022). https://doi.org/10.1134/S1064229322600816

A soil organic carbon (SOC) map of high accuracy is the basis for taking mitigation measures against crises of
food security and global climate change. Predicting SOC based on a limited number of soil samples can reduce
the cost and time for laboratory analysis. This study aimed to assess the influence of sample size on the
prediction of SOC and to identify the optimal sample size of SOC prediction for cropland in northern Jiangsu,
China. A total of 1182 soil samples were randomly split into calibration and validation sets. Ten calibration
subsets of samples between 108 and 1064 were selected by using a parent material-based stratified random
resampling strategy. The random forest algorithm was used to develop 10 calibration models validated based on
the same validation sample set. These 10 models were evaluated through the explained variance (EV) and the
root mean square error (RMSE). The results showed that the calibration model based on 960 soil samples had the
best performance in SOC prediction. Significantly biased predictions were produced by the calibration models
based on more or less than 960 soil samples due to underrepresentation or overrepresentation. Relief and climate
were demonstrated to be the predominant factors influencing SOC prediction in this study area. These results
may provide theoretical support for studies relevant to SOC mapping.

Keywords: organic matter, random forest, stratified random resampling, variable importance, Cambisols
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cTabmIbHBIX U30TOMOB (013C) KaKk MoKa3aTeslb JMHAMUKH OPTraHMYECKOTO YTriiepoja B TOYBaxX 3armaJHoro
noOepexbst o3epa baiikan // [TouoBenenne. 2022. Ne 12. C. 1489-1504.
https://doi.org/10.31857/S0032180X22600597

OneHka 0OCHOBHBIX (haKTOPOB, ONPEIESIONINX JUHAMUKY YTIEepoa B IOYBaX, SIBJISIETCA aKTyalbHOU MPpoOseMoit
B KOHTEKCTE COBPEMEHHBIX KIIMMAaTUYECKUX W3MeHeHU. OMH U3 NOIX0/I0B K OLIEHKE 3TOW JUHAMUKH — aHAJIU3
cocraBa cTabUIbHBIX N30TOMNOB yruiiepoaa (6013C). MccnenoBanus npoBeeHbI B IaHIIIA(TaxX I0r0-BOCTOYHOTO
MakpockiioHa [IpuMopckoro XxpedTa 1 ero npearopuii, XapakTepu3yIOIIXcss KOHTPACTHBIMH
¢busuko-reorpadpuyeckuMu ycaosusimu. [Ipoanann3npoBaHbl KIIMMaTHYECKUE MTAPAMETPhI, BHYTPUIIOUBEHHBIE U
MIPOCTPAHCTBEHHBIC BAPUAIIUU COCTaBa CTAOMIBHBIX U30TOMOB YTIEPOIa, a TAKXKE (PU3UKO-XUMUISCKUE
CBOICTBA IOYB, ONpeAeIstonue ero AuHaMuky. Hanbonpmmmu 3HaueHusmu 613C (-24.72 u
—23.97...-24.75%o0) XapaKTepu3yIOTCs TYMYCOBbIC TOPU30HTHI TOYB, (POPMHUPYIOIIUXCS B YCIOBHSIX TOJIBIIOBBIX
U cTenHbIX JaHAmapToB, HauMeHbIMMHU (—25.61...—27.18%0) — mouBsI ropHO# Taiiru. Ha ocHoBe pacuera
TUHEHON 3aBucMOCTH 3HaueHuH 013C oT comepxkanus 00IIEro yriepo/ia B OYBe, U3MEHSIOIIUXCS C
rIyOMHOM, Oonpe/ielieHa MHTEHCUBHOCTh 000pOTa yIepoaa Yyepe3 HaKJIOH JIMHEHHOW perpeccud. BhIsSBIEHO, UTO
B KOHTPACTHBIX YCIOBHUSX TOJIBIIOBBIX M CTEIHBIX JIAHAMA(TOB KIUMAT (ASQUIMT TeIIa U BJaru) OKa3bIBacT
3HAYUTENIBHOE BIHUSHUE HA HHTEHCUBHOCTH TPaHC(HOPMAIIUU OPTaHUYECKOTO BEIIECTBA, EPEKPhIBasl IEHCTBUE
BHYTPHUITOYBEHHBIX (DaKTOPOB. B OoJiee 01aronpusaTHEIX KIMMATHYECKUX YCIOBHIX TOPHO-TACKHBIX
naHAmadToOB TMHAMUKA OPTraHHMYECKOT0 BEIIECTBA B ITOUBAX KOHTPOIUPYETCS IPEUMYIIECTBEHHO
BHYTPHUIIOYBCHHBIMH (PaKTOPAMH.

KitoueBsie cioBa: kpyroBopot yriepona, [Ipumopckuii xpebet, [IpronsxoHckoe miaTo

Jialin Gu, Guoyuan Zou, Shiming Su, Shunjiang Li, Wei Liu, Huiwei Zhao, Liyuan Liu, Liang Jin, Yei Tian,
Xinyuan Zhang, Yuning Wang, Tongke Zhao, Lianfeng Du, and Dan Wei "Effects of pH on Available Cadmium
in Calcareous Soils and Culture Substrates,” Eurasian Soil Science, 55 (12), 1702-1707 (2022).
https://doi.org/10.1134/S1064229322601391

The effect of pH on available Cd in calcareous soils and culture substrate was studied by adding
exogenous Cd and artificially adjusting the pH to create different pH conditions. It is expected to
provide reference for the control of Cd pollution by adjusting pH. The cadmium chloride was added to
the calcareous soil and culture substrate to make the total cadmium content 1.0 mg kg—1. The pH of soil
and substrate was adjusted, and then the available cadmium content in soil and cultivation substrate was
detected under different pH conditions. The content of available Cd in calcareous soil decreased with
increasing pH in the range of pH 3.40 to 8.97, showing a significant negative correlation. At a pH range
of 3.03 to 4.37, the available Cd content in the culture substrate increased significantly with increasing
pH, while the available Cd content in the culture substrate at a pH range of 4.37 to 9.47 was not
significantly different.

Keyword: heavy metal, greenhouse culture, organic substrate
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M. JI. Bypayxosckuii, S. O. Tumodeea, B. 1. I'onos, U. B. Kucenesa, P. B. TumomumuoB [lunamuka peakiuu
MTOYBEHHOM Cpefibl, CTPYKTYPHO-arperaTHOr0 COCTOSIHUS | 3aI1acoB yriiepo/ia Mo10eI0B TEMHOTYMYCOBBIX B
X0Jie mocTarporenHoro pa3sutus // [TouBoBenenue. 2022. Ne 12. C. 1505-1513.
https://doi.org/10.31857/S0032180X22600664

[IpencraBneHbl pe3ynbTaThl H3yUeHHs arpoTeMHorymycoBsix noaoenos (Luvic Albic Mollic Planosols
(Epiloamic, Endoclayic, Aric)) B Te4eHHe UX TIOCTarpOreHHOro pa3BuThs B [IpuMopckom kpae. MccienoBaHbl
U3MEHEHUSI CTPYKTYpPHO-arperaTHbIX XapaKTePUCTUK ITOYBbI, PEaKIMU TIOYBEHHOM CPEebl, COACPKAHUS 1
3aI1acoB yriepo/a. Y CTaHOBJICHO, YTO MOCIIE BBIBOJIA OYBHI U3 CEILCKOXO03SIHCTBEHHOTO 000pOTa e
CTPYKTYPHO-arperaTHbie XapaKTepUCTUKU BOCCTAaHABIMBAIOTCS. B ObIBIIIEM TAXOTHOM FOPH30HTE 3aJICKEH
HaOJI0/1aeTCsl yBEIINYCHHE IO arPOHOMHYECKH IEHHBIX arperaToB, MX CPEIHEB3BELICHHbIH TUaMETp


https://doi.org/10.1134/S1064229322601391

ymensbInaercs. [To Mepe moctarporeHHOro BOCCTAHOBIICHHS PACTUTENFHOCTH IPOUCXOIUT HOAKKUCICHUE 1To4YB. B
20-neTHel 3a1eXH, IpU MOSBICHUN IPEBECHBIX MOPOJ, HAOII01a710Ch HEKOTOPOE YBEIUYCHHUE YPOBHS
kuciotHoct. CofeprkaHue yriiepoa u ero 3amacoB B IOYBAX UMEET YCTOHUMBYIO TEHACHIIMIO K YBEITHUYCHHUIO B
TEUEHHUE BCEro UCCIIEJOBAHHOTO MEPHO/Ia ocTarporenesa. 3amacel yriepoja B cioe (0—25 cM) yBeTuduBaroTCst
MI0CJIE TIPEKPAICHHS PACIIAIKH, JOCTUTasi MAKCUMAaIBHOTO 3HaUCHHS K 85 roam. 3amachl yrieposa B TOJIIE
0-50 cM 3anexeii 20- u 85-eTHEr0 BO3pacTa CTaTUCTUYECKH 3HAYMMO HE Pa3iudainch. [IIOTHOCT TaXOTHOTO
cnost Ha mamHe coctasisiia 0.88 r/cm3. B 3aiexHbIX BapHaHTax MIIOTHOCTh BEPXHETO TOPU30HTA ITOYBBI
BapbupoBaia B npeaenax 0.67-0.79 r/cm3.

KitroueBsie ciioBa: 3aJie:KH, TIOCTarpOreHHbIe MOYBHL, CTPyKTypa nouBkl, Mollic Planosols

Qi Liu, Lijun Su, Chonglei Zhang, Bingli Hu, and Siyou Xiao "Responses of Infiltration Potential and
Soil-Erosion Processes to Rainfall Patterns in Two Types of Slopes over the Eastern Region of the Tibetan
Plateau,” Eurasian Soil Science, 55 (12), 1716-1728 (2022). https://doi.org/10.1134/S1064229322100672

Vegetation and rainfall pattern are two important factors affecting the infiltration-runoff processes in
slopes. Rainfall events in the eastern margin of the Tibetan Plateau, monitored from June 2019 to
October 2020, were classified into four patterns using the self-organizing mapping method. To
determine the relationship between infiltration potential, runoff generation, soil erosion, and rainfall
parameters, the four rainfall patterns were simulated on the bare and vegetated slopes, and soil moisture
content, surface runoff, subsurface flow, and sediment yield were measured. The results showed that
rainfall characteristics and meteorological parameters significantly affected soil moisture supply.
Rainfall intensity and soil moisture content mainly affected the initial infiltration rate, soil properties
and root characteristics determined the stable infiltration rate. Vegetation could accelerate the rate and
amplitude of soil moisture absorption and dehumidification. Soil erosion intensity and rainfall duration
were found to follow a power function (R2 > 0.84) in the bare slope and an exponential function (R2 >
0.64) in the vegetated slope. Vegetation could significantly mitigate soil erosion by altering the
hydrodynamic parameters of overland flow, and the mitigating effect was found to be more pronounced
for light rainfall events. Moreover, the existence of an optimal initial moisture content for minimizing
soil erodibility could be ascertained. These results provide insight into the dynamic responses of
infiltration potential and erosion process in bare and vegetated slopes to different rainfall patterns and
could guide the prevention of slope instability and soil erosion in response to complex climate change in
the next two decades.

Keywords: self-organizing mapping, rainfall pattern, infiltration characteristic, soil erosion,
hydrodynamic parameters, infiltration-runoff processes

Han Guo, Haoxuan Feng, Xuguang Xing "Plastic Content and Size Together Produce the Dual Effects on Water
Loss and Surface Fissure for Silt Loam," Eurasian Soil Science, 55 (12), 1741-1748 (2022).
https://doi.org/10.1134/S1064229322601536

Evaporation is a common process in farmland under natural conditions, whereas, surface cracking
associated with evaporation is always overlooked. Plastic contamination is becoming a hot issue of
global concern; therefore, a clear understand of how plastics affect water evaporation and soil cracking
is necessary. However, the previous research in this area was not completed. Silt loam was mixed with
two concentrations (0.1 and 0.5%, w/w) of plastic residual films each with three sizes (10, 5, and 2 mm)
and undergone the natural evaporation experiments, during which the water loss and surface fissure
parameters were obtained. Results showed that the presence of plastics had dual influences (i.e.,
promoting and inhibiting effects) on water evaporation and desiccation cracking, which were
determined by the content and the size of plastics. In the case of 0.1% plastic added, the plastics less
than 10 mm in size promoted evaporation, which increased with the increasing plastic size by creating
channels for water movement. In the case of 0.5% plastic added, the large plastic with 10 mm inhibited
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evaporation instead due to the formed waterproof layer in the soil. Water evaporation and desiccation
cracking changed synchronously and affected each other. The crack area has an extreme significant
effect on water evaporation and soil water, but crack length did not. The variation of total crack area for
both 0.1 and 0.5% plastic added treatments was the same as that of water evaporation. Further studies
should focus on other soil types to confirm the dual influences found.

Keywords: desiccation cracking, evaporation, plastic contamination, soil water

A. Azadi and J. Baninemeh "Performance Analysis of Geostatistical Approach and PCA Techniques for
Mapping Cation Exchange Capacity in the South West of Iran,” Eurasian Soil Science, 55 (12), 1749-1760
(2022). https://doi.org/10.1134/S1064229322601494

The mapping of cation exchange capacity (CEC) was assessed using the geostatistical technique based on
principal component analysis (PCA) in the Khuzestan province, southwestern Iran, for the proper management of
agricultural lands. To this end, 210 topsoil samples were obtained from the area at the depth of 0—-30 cm by
systematic sampling in regular networks with dimensions of 350 x 350 m. Soil attributes were fully analyzed
using both classical and geostatistical methods, and the prediction map of soil CEC was created by ordinary
kriging (OK) and cokriging (CK) methods. The findings revealed that soil properties dominating the first
principal component (PC1) explained the high correlation observed between soil properties such as CEC (r2 =
0.89). Still, a weak or no correlation between other components and CEC was obtained in the correlation matrix.
According to the PCA results, the PC1 was used as an auxiliary variable to estimate the soil CEC in the CK
method. The precision of the prepared maps was determined by the cross-validation analysis using NRMSE,
MAE, and R2. Based on the cross-validation result of the predicted dataset, the NRMSE and MAE for OK were
0.25, 2.9, and 0.34 cmol(+) kg-1, and 0.18 and 2.1 cmol(+) kg-1 for CK, respectively. The cross-validation R2
for the prediction dataset was 0.31 for OK and 0.84 for CK methods at the 0.01 level, respectively. The result
also revealed that the CK interpolation method with PC1 could effectively predict soil CEC variation.
Furthermore, the combination of the CK method and PC1 derived from soil attributes was reasonably able to
predict soil CEC. Principal components, which have a good correlation with the dependent variables, the best
potential for CK predictions, and the application of CK interpolation method with PC1 can reduce the time and
cost for CEC mapping.

Keywords: CEC, cokriging, ordinary kriging, principal component analysis

Biplab Ghosh, Aparimita Priyadarshini Naik, and Sreeja Pekkat "Rectangular Hyperbola Method for the
Estimation of Soil Near Surface Hydraulic Conductivity Based on Short Term Infiltration Measurements,"
Eurasian Soil Science, 55 (12), 1761-1769 (2022). https://doi.org/10.1134/5S1064229322601202

Disc infiltrometer can be used to characterize near saturated, soil near surface hydraulic conductivity, which is
mandatory for hydrological modelling of runoff, irrigation management and artificial recharge. The hydraulic
conductivity determination from the disc infiltrometer measurements requires soilspecific water retention
characteristic parameters. This study proposed an alternate procedure for determining near surface near saturated
soil hydraulic conductivity (K) and saturated hydraulic conductivity (Ks) for 14 soils comprising 4 different soil
textures in the field. The study demonstrated the usefulness of rectangular hyperbola method (RHM) for
predicting long-term final infiltration rate (if) from 50 min short-term mini disc infiltrometer (MDI)
measurements. The estimated if was utilized for determining K directly. For this purpose, a multiplication factor
R was proposed for four USDA surface soil textures. In addition, an empirical relationship was proposed for
determining Ks from if estimated by RHM. The advantage of the proposed empirical procedure is that if, K and
Ks can be determined from 50 min short-term MDI measurements without the knowledge of soil specific water
retention parameters. The proposed methodology can be used to determine K and Ks of other soil textures,
vegetated and organic soils. Keywords: disc infiltrometer, infiltration rate, empirical procedure, multiplication
factor, soil texture
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A.B. Axymes, H.B. Benuuko, JI.I". ®énopos-/laBsinos, H.C. Meprenos, A.B. JIynaues, JI.E. Pa6ouasi, A.D.
benocoxos, B.C. Conna Opranu3aiusi MUKPOOHBIX COOOIIECTB B MOYBAX: IKCIIEPUMEHT CO CTEKIIAMHU

oOpacTaHus B SKCTpEeMaJIbHBIX Ha3eMHbIX JanamadTax Aatapkruku // [lousoBenenue. 2022. Ne 12. C.
1514-1529. https://doi.org/10.31857/S0032180X2260069X

MukpoOHBIE KOMIUIEKCHI OPraHO-aKKyMYJISITUBHBIX TOPH30HTOB 1I0YB AHTapKTHKH (Cryosols,
Leptosols) B oasucax Jlapcemann, lllupmaxepa u Ha 0. Kuar-J[Kopk u3ydann METOIOM CTEKOJ
oOpactanusi. MeTo/1 1Mo3BOJIsSeT U3yUUTh TAKCOHOMHUYECKH COCTaB MUKPOOPTaHU3MOB, OCOOCHHOCTH MX
MOp(hOJIOTHH, MEKOPTAaHN3MEHHBIE B3aMMOACHCTBUS U MPOCTPAHCTBEHHYIO OPraHU3alNI0 KOMIUIEKCa
MHUKPOOPTaHU3MOB, a TAK)KE CMOJICIIMPOBATH MPOIECCHl KOJIOHU3ANN MUHEPAIBHBIX TTIOBEPXHOCTEH.
MukpoOHbIE KOMIUIEKCHI MOKHO Pa3AeNIUTh MO TUITY JOMUHUPYIOIIUX MUKPOOPTaHU3MOB Ha 4 TPYIIIIbL:
1 — paznooOpa3Hbie MUKPOOHBIE KOMITIEKCHI 0. KuHr-J[>Kopk, oTinyatonuecs: 00bInei qonen
JIMaTOMOBBIX Cpelr BOJOpOCIEl U peobiiajaHueM TpUOHOr0 MULIETUS B CTPYKTYpe TpUOHOM
O1OMAacChl; 2 — KOMIUIEKCHI JIMIIIAHHUKOBOMOXOBBIX, MOXOBBIX U BOJIOPOCIEBO-MOXOBBIX aCCOLUAIIAN
O3EPHBIX KOTJIOBUH C OOJIbIIEH 10J1eH SyKapHOTUYECKUX M KOKKOUIHBIX CHHE-3EJICHBIX BOJIOPOCIIECH,
MUKPOMHIIETHI TIPECTABICHBI MUIICITUEM H CITOPAMH; 3 — KOMIUIEKCHI MOXOBBIX U
BOJIOPOCJIEBO-MOXOBBIX aCCOIMAIUMN, JHUII BIKHBIX JOJUH C OOJBIIEH TOJeH HUTYATHIX
1uaHoOaKkTepuit, TPUOBI WIIH OTCYTCTBYIOT, WIJIH MPEACTABICHBI KOPOTKUMH IIEMOYKaMH XJIaMU0CTIop; 4
— TUIOJIUTHBIE MUKPOOHBIE COOOIIECTBA HACKANBHBIX “BaHH” CyXHWX KAMEHHUCTBIX MyCTOMIEH, B KOTOPBIX
Ha CTEeKJaX He pa3BUIOCh MUKPOOHOE oOpacTanne. MUKpOOHBIN KOMIUIEKC Pa3HbIX 00pa3LoB,
0TOOpaHHBIX B (peBpase—MapTe pa3HbIX JIET, HAaXOAWIICS Ha PAa3IMYHBIX dTamnax pa3Butus. He Bo Bcex
BOJIOPOCTIEBBIX U MOXOBBIX aCCOIHMAIMIX MUKPOCKOMUYECKUI MUIIeNnid TpuOoB ObLT 00MIIEH, B
HEKOTOpBIX 00pa3liax ero NpakTHuecKku He Obl10. B psine MmecTooOUTaHMI TOMUHUPOBAIHN HE
IMaHOOAKTepUH, a 3YKapUOTUYECKHUE BOJOPOCIIU: JUATOMOBBIE, 3€JIEHbIE U CTPENTO(PUTOBEIE.
COBOKYITHOCTh IPU3HAKOB KOMIUIEKCA YKA3bIBACT HA IKCTPEMAIbHOCTh MECTOOOUTAHUS: B KOHKPETHOM
oOpasie JOMUHHPYET OJUH MOP(HOTHUIT MEJTAaHU3UPOBAHHOTO TPUOHOT'O MHIICIIHS; HET pa3HOOOpasus
(dbopM crop, 4TO KOCBEHHO CBUIETEILCTBYET O HU3KOM TAKCOHOMHUYECKOM pa3HOo00pa3uu rpudos;
pacnpocTpaHeHbl MHOXKECTBEHHOE XJIAMHUI0CTIOPOOOpa30BaHNE U MUKPOIIUKI Pa3BUTHS; CPEIH
nuaHo0aKkTepuil 4acTo BCTpeuaeTcst Oypasi M KpacHOBaTas OKpacka, opMUpoBaHUE OUOIUICHOK Ha
CTEKJIaX OTPAaHMYNBACTCS MUKPOKOJIIOHHSIMH, B TO BpeMsI KaK BOJIOPOCIIEBbIE OMOTICHKH OOMIIEHO
MOKPBIBAIOT MIOYBEHHBIE YAaCTHIIBI HCCIIEIOBAHHBIX TOPHU30HTOB. BHIMMO, TPOTSHKEHHBIE OMOTUICHKH
(bOpMHUPYIOTCS 32 CPOKH, MTPEBBIIIAIONIEE BPEMS SIKCIIO3UIIMU CTEKOJI. [ MIOIUTHBIE coo0I1IecTBa
HACKaJIbHBIX “BaHH 32 HECKOJIBKO JIET SKCIO3UIIMH HE KOJIOHU3UPOBAIU HOBbIE MECTOOOUTAHUS
(ctrekia), B 0a3ucax B JHUIIAX BIAXKHBIX JIOJIMH U 03€PHBIX KOTJIOBUH CTEKJIa 0OPOCIH 3a IO, Ha O.
Kunr-/Ixopax —3a 10 quei.

KitoueBble ciioBa: aHTapKTHUECKHE TIOYBBI, TUIIOJIUTHBIE TOPU30HTHI, OMOTUIIEHKH, MUKPOMHIIETHI,
BOJOPOCTH

L. Gao, J.M. Gao, R. Wang, X. H. Ren, J. Fan, and G. M. Shen "Effect of Altitude on the Release of Metabolites
in the Tobacco Rhizosphere Soil," Eurasian Soil Science, 55 (12), 1744-1752 (2022).
https://doi.org/10.1134/S106422932260097X

Tobacco rhizosphere soils (area of Tujia and Miao Autonomous Prefecture of Hubei Province, China) of
high (>1300 m), middle (800-1300 m), and low altitudes (<800 m) were collected to clarify the
differences in metabolites in tobacco rhizosphere soil at different altitudes. Liquid
chromatography-mass spectrometry (LC-MS/MS) was used to analyze the non-targeted metabolomics
of tobacco rhizosphere soil metabolites. A total of 11 different metabolic substances were detected from
the collected tobacco rhizosphere soil samples. Most differential metabolites were detected in tobacco
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rhizosphere soils at low and high altitudes. The levels of L-valine, pipecolic acid, and acetylcholine
metabolites in tobacco rhizosphere soil at high altitudes were significantly increased. The levels of
1-aminocyclopropane carboxylic acid, L-proline, pyroglutamic acid, and naringenin metabolites in
tobacco rhizosphere soil at low altitudes were significantly increased. At all altitudes, the differential
metabolites in tobacco rhizosphere soil were significantly enriched in 10 synthetic pathways, wherein
biosynthesis of secondary metabolites and amino acid biosynthesis were the main metabolic pathways.
In conclusion, there are some significantly different metabolites in tobacco rhizosphere soil at different
altitudes, which are mainly related to the biosynthesis of secondary metabolites and amino acids
biosynthesis. The effects of these differential metabolites on tobacco growth and quality at different
altitudes are worthy of further study.

Keywords: L-valine, pipecolic acid, acetylcholine chloride, low-altitude and high-altitude soils, Luvisols

M. N. Ashraf, M. A. Wagas, and S. Rahman "Microbial Metabolic Quotient is a Dynamic Indicator of
Soil Health: Trends, Implications and Perspectives (Review)," Eurasian Soil Science, 55 (12), 1752-1761
(2022). https://doi.org/10.1134/S1064229322700119

There is growing concern about the negative impact of massive fertilizer use on soil health, threatening
the environmental quality and sustainability of global agricultural production. Microbial metabolic
quotient (qCO2) is an important soil health indicator, used to measure microbial C use efficiency
(CUE). Soil carbon sequestration can be enhanced by increasing soil microbial biomass and CUE,
ultimately improving soil health. However, the effects of long-term fertilization of agricultural soils on
gCO2 variability remain unclear. This review provides a deep insight into the concepts and factors that
influence qCO2 stability. Soil gCO2 depends on nutrient availability, and long-term fertilization
increases microbial CUE in terms of decreased qCO2 values. Therefore, it is necessary to identify
several theoretical advances and practical implications of gCO2 for microbial control of soil carbon
cycling. In addition, gCO2 can be used as a tool for ecosystem monitoring and assessment in
remediation programs due to its low-cost measurement.

Keywords: microbial carbon use efficiency, microbial metabolic quotient (qCO2), soil health, soil
quality, carbon sequestration, long-term fertilization

Arpoxummus ¥ IJIO0pPO/IHe NOYB
. B. T'openekun, I'. H. ®egoros, C. A. [lloba AnnenorokcnyHocTs ouB (0030p) // IlouBoBenenue. 2022. Ne
12. C. 1530-1556. https://doi.org/10.31857/S0032180X22600809

PaccMOTpeHBl OCHOBHBIE MOHSTHS, XapaKTEPU3YIOIINE HAKOIUIEHNE B IT0YBE AJNIEJIOTOKCUYHBIX COCIUHEHNN,
000CHOBaHa HEOOXOIUMOCTh U3YUECHHUS AIIJIETIOTOKCHYHOCTH T10YB U CIIOCOOOB YMEHBIIEHUS €€ HEraTUBHOTO
BIUSHUS Ha pacTeHus. [lokazaHo, YTO OCHOBHBIMU UCTOYHUKAMH (POPMHUPOBAHUS TOYBEHHOM
aJJIETIOTOKCUYHOCTH BBICTYNAIOT BBIICTICHUS PACTEHUN, MUKPOOPTraHU3MOB, a TaKXKe BEIIeCTBa, 00pa3yromuecs
IIPU PA3JI0KEHNUN PACTUTENBHBIX OCTATKOB. PAaCCMOTPEHBI pa3IMYHbIE KJIACCHI BEIIECTB, SIBISIOIINXCS
aJJIETIOTOKCUHAMHU, TIPUBEJICHBI IPeANoiaraéMble MEXaHU3MBbl TPaHC(HOPMAILIUK AJIETIOTOKCHHOB B TIOYBE,
ITOKa3aHbl BO3MOKHOCTU M OTPAaHUYEHUS CYIIECTBYIOIIMX MTOAXO0A0B K OLIEHKE TOYBEHHON aJUIEIOTOKCUYHOCTH.
CnenaH BBIBOJI O TOM, YTO B CBSA3H C TPYJHOCTBIO MOJIy4eHUS HH(OPMALIUK O HAJTHYUU AJJIEJIOTOKCHHOB
METOAaMU XUMUYECKOTO aHAJIN3a OCHOBHBIMH CIIOCOOAMU M3YUYEHHS ITOTO SIBICHUS TOJKHBI CITYKHUTh METO/IbI
o6uorectupoBanus. Ha ocHOBe aHanM3a TUTEPaTypHBIX JAHHBIX MPEIJI0KEHbI IyTH CHUKEHUSI HETaTUBHOTO
BIIMSIHUS QJIJIEIOTOKCMYHOCTH T10YB HA PACTEHUS, KOTOPBIE MOTYT OBITh OCHOBAHbI HA CHUKEHUU KOHLIEHTPAIHH
AJJIEIOTOKCUHOB (MJIM UX aKTUBHOCTH) B IOYBAX WJIM HA IPaHMIIE CEMEHA—TI04Ba 3a CUET 3aKPENIeHUs
AJJIETIOTOKCHHOB Ha BHOCUMBIX COpPOCHTAX WM aKTUBU3AILIUH MTOTPEOICHUS aJIETIOTOKCHHOB
MHUKPOOpPraHU3MaMHu.

KittoueBble ¢10Ba: HCTOUHUKH aJUIEJIOTOKCUHOB, COCTAB aJUIEJIOTOKCUHOB, YCTOWUMBOCTD aJUIETIOTOKCUHOB B


https://doi.org/10.1134/S1064229322700119
https://doi.org/10.31857/S0032180X22600809

mo4Bax, ONpeACICHUEC AJJICTIOTOKCUYHOCTH IMOYB, CHHXKCHUEC AJIJICJIOTOKCUYHOCTH I104YB

®. H. JIucenkwuii, E. 5. 3enenckas AMIIeIonea0J0TrHIecKue 0COOEHHOCTH reorpaduuecknx paiioHOB
BuHorpagapctsa Kpeima // ITouBoBenenue. 2022. Ne 12. C. 1540-1539.
https://doi.org/10.31857/S0032180X22600688

Bbonbioe nanamadgTHOE paznooOpasue Tepputopuu KpeiMckoro m-osa, KoTopoe popMupyercs 3a cHeT
20 arpokIMMaTHYECKUX PaioHOB U 17 TeéHEeTHYECKUX TPYII ITOYB, CIOCOOCTBYET (HOPMHUPOBAHNUIO
MECTHBIX TEPPYApPOB AJI1 BUHOIPAAapCTBa, YTO MOXKET 00ECTIEUUTh CO3/1aHUE LIMPOKOI0 CIIEKTpa
MPOAYKIIMU BUHOAEINHS C OPraHOJENTUYECKON MHANBUAYAIBHOCTBIO. L{eb uccinenoBanust cocTosuia B
CPaBHHUTEILHOM aHalIM3e PU3NKO-XUMHUYECKHX U OMOT€OXUMUYECKUX 0COOCHHOCTEH peruoHaIbHBIX
MIOYB B TPEX UCTOPUUYECKUX U MSITH COBPEMEHHBIX Teorpauueckux paiioHax BUHOrpagapcTsa. s
KOMILIEKCHOTO UCCJIEA0BaHUs MT0YB M0/l BAHOTPAJHUKAMU UCII0JIb30BaH MOYBEHHO-TEHETUYECKUI 1
OMOTeOXUMUYECKUH TIOIX0/T, UTO MO3BOJIUIIO YCTAHOBUTD IS PailOHOB BUHOTPAJIapCTBa YHUKAIBHBIC
KOMOMHAIMHU TOYBEHHBIX IAPAMETPOB, KOTOPBIE B KOMILJIEKCE C MECTHBIMU SKOJIOTMYECKUMU
YCIOBUAMH (DOPMUPYIOT KIIFOUEBbIE KOMIIOHEHTHI /17151 IPUMEHEHUSI KOHILICTILIMM Teppyapa Ha
peruoHasibHOM ypoBHE. [Ipu nomapHoM conocTaBIeHNUN BaJIOBOI'O COCTaBa MOCTarpOr€HHBIX MOYB U3
TpeX palloHOB aHTUYHOTO BUHOTrpaaapcTBa (Ceepo-3anaansiii, FOro-3anaauelii u npearopusiii Kpsim)
YCTaHOBJIEHO, YTO HauOOJIBLINE PA3INYUS MEXITY HUIMH OTMEUAIOTCS MO COACPKAHUIO TAKHX
MaKpod3JIeMEHTOB B okcuaHou popme, kak CaO, Si02, A1203, MgO, MnO, K20, Na20, a Takxe
MUKpOo3JIeMeHTOB (St, Rb, As). CpaBHeHHe MOYB 1101 BUHOTPAJHUKAMHU MTOKA3aJl0, YTO BEIyIIasi pOJib
reorpaduueckoro (pakTopa ycTaHOBJIEHA KakK MPH UX KJIACCU(PUKALMH 110 arpopU3NYECKUM
MOKA3aTeNsAM, TaK U MPU CPABHEHUH COJEpKaHus 18 XMMHUUECKUX 31€MEHTOB. biaronpusTHeiM
OMOT€OXMMHUYECKHM MMOTEHLHAIOM o0safaroT noussl FOro-3anagnoro u npearopHoro Kpeima, ams
KOTOPBIX YCTAHOBJIEHO MpPEBBIIIEHNE B 1.5—2 pa3a 1o CpaBHEHHUIO C IPYTUMU paliOHaAMU COJEPKaHUS
psaa acceHumanbHbIX 351eMeHToB (Ca, P, K). IIpu cpaBHUTENHHOM aHAIN3€ T€OXUMHUECKUX
0coOEHHOCTEH MOYB MSITH OCHOBHBIX pallOHOB BUHOTPAJapCTBa AUAarHOCTUUYECKUMU AJIEMEHTaMH Ha
FOxHoM 6epery Kpsima Boictynatot Cr, Co u Ba. Ha mouBax oy coBpeMeHHBIMU BUHOTPAHUKAMHU
BBISIBJIEHO MOBBIIIeHHOE coaepskanue Cu, Cr, Ni, Pb, V. Ilpu yBenuuenuu miomanei KpbIMCKUX
BUHOTPAJHUKOB BO3pacTaeT 3HaU€HHUE aMIIEI0Ne0I0TUYECKOro MoIX0/1a AJIs JUarHOCTUKU
arpoIpou3BOACTBEHHBIX TPYIII OYB, CIIOCOOHBIX 00ECTIEUUTh MOTyUYeHUE BUHOACTYECKON MPOTYKIIUU
APKON MHAMBUAYATBHOCTU U (OPMUPOBAHUE CUCTEMbI BHYTPUPETHOHAIBHBIX TEPPYAPOB.

Kirouessie cnoBa: Haplic Chernozems, Cambisols, Teppyap, Onoreoxumusi nous, GU3NKO-XUMHYECKUE
CBOMCTBA I10YB

Menuopanusi no4s
O.E. Knumenko, A Il. EBrymenko, H.M. Knumenko M3MeHeHne coneBoro cocrasa o4s INpy OPOIIEHNUN
COJIOHOBAThIMH BofiamMu B ctertHOM Kpbimy // TTouBoBeaenwne. 2022. Ne 12. C. 1557-1570.

https://doi.org/10.31857/S0032180X22100471

OneHeHo BIUSHUE COJIOHOBATBIX APTE3MAHCKUX BOJ, UCIIOJIb3YEMBIX JIJIsl OPOILIEHHUS CaJJ0B B
[TpucuBambe KpbiMa kaneabHbIM CIOCOOOM, Ha COJIEBOM COCTaB M COCTaB OOMEHHBIX KATHOHOB JIBYX
MOYB, HAXO/SLIMXCA HAa Pa3HOM paccTostHUM OT 03. CuBani. HaGnrogeHuss AMHaMUKU MUHEpaIu3aluy U
COJIEBOTO COCTaBa OPOCUTENBbHBIX BOJ Ha MpoTsikeHUH 3 setT (2019—-2021 rr.) noka3bIBaroT, 4YTO BOJIbI
SIBJITFOTCS] HEUTpaTbHBIMHU, CTa00(CpeIHE )COTOHOBATHIMY ¢ MUHEpanu3aiuei 1.5-3.4 r/n
CyJb(haTHO-XJIOPUAHOTO HATPUEBOTO KAIBIIMEBOr0 cOCcTaBa. MUHepaau3alus BOJ| yBEITUYHBAIACh BO
BpPEMEHHU U 110 Mepe npubimkenus k 03. Cupail. B Bogax Habt01aeTcs BHICOKOE COACpKAHUE
xsopuioB (15-25 mmomnb(3kB)/i), cynbdaros (6—31 mmonb(3kB)/1) 1 Ca2+ (14—26 MMOIB(3KB)/).
JlokanpHOE yBIIQXKHEHHE TTOYB CIIOCOOCTBOBAJIO JIOKAILHOMY CIIA00MY CYJIb(DaTHO-XTIOPUIHOMY H



XJIOPUAHOMY MarHHE€BO-HATPHEBOMY 3aCOJICHUIO, TOKCHYHOMY JUISl TIOJIOBBIX KYJbTYp. Mi3MeHneHue
CYMMBI COJICH B TIOYBE MMEJIO MYJIBCUPYIOMINN PEKUM: TIOKA3aTeIh YBEITMUNBAJICS OCCHBIO ITOCIIE
MOJIMBHOTO C€30HA U YMEHBUIAJICS BECHOM 3a CUET BBIMBIBAHUS COJIEH IPECHBIMU aTMOC(HEPHBIMU
ocajikaMy B ITyOMHY NPOoQuIIs U B CTOPOHBI OT psjia. C1abocosoHOBaThIE BOABI C MUHEPATU3aLUeH
1.5-2.7 r/n u SAR 2—4 BbI3bIBaIM OCOJIOHIIEBAHUE arpo3eMa CErperaiMoHHoro 10 6—8% oOMeHHOro
Na+ oT cyMMbI KaTHOHOB, MAaKCUMaJIBHO 110 TUHUU pssa. Boasl ¢ Munepanuzauuei 6onee 3 r/n u SAR
3—7 cnocoOCTBOBAJIN YBEIIMUEHHUIO cojiepkaHusi ooMeHHoro Na+ 10 9—-10% oT cyMMBbl KaTHOHOB B
arpo3eMe KBa3urieeBaToM clab0COIOHIIEBATOM. B yCIIOBHUSIX MPOrpecCHpyIOMIEro 3acOIeHUs
MIOJTUBHBIX BOJ] M ITOYB HEOOXOAMMO TMPOI0JKATh MOHUTOPHHT COJIEBOTO COCTaBa M OOMEHHBIX
IIPOLIECCOB B OPOIIAEMbIX [TOUBAX.

KitoueBble ciioBa: COIOHOBAThIE apTE3MAHCKKE BO/IbI, KalleJIbHOE OPOILIEHHE CaJI0B, 3aCOJIEHUE 110YB,
OCOJIOHIIEBaHUE, MyIbCUPYIOLTUI cosieBoil pexxuM, [IpucuBamne Kpeima, Haplic Kastanozem, Luvic
Kastanozem

Rumeng Tian, Hongguang Liu, Ping Gong, Pengfei Li, and Tangang Wang "Numerical Simulation of
Water and Salt Movement in Grape Soil under Compound Drip Irrigation,” Eurasian Soil Science, 55
(12), 1842-1856 (2022). https://doi.org/10.1134/S1064229322700120

Jpo3usi No4B

V. Dede, 1. Demirag Turan, O. Dengiz, S. Serin, and S. Pacci "Effects of Periglacial Landforms on Soil Erosion
Sensitivity Factors and Predicted by Artificial Intelligence Approach in Mount Cin, NE Turkey," Eurasian Soil
Science, 55 (12), 1857-1870 (2022). https://doi.org/10.1134/S106422932260138X

In this study, the differences in soil properties formed on various periglacial landforms located on slope
land and high elevation so, this case create main problem against to soil erosion. The main aims of the
study are to determine the physico-chemical properties and some soil erosion sensitivity parameters of
the soils formed on the different periglacial landforms of Mount Cin and to predict those soil erosion
sensitivity factor using artificial neural network (ANN). It was detected three different periglacial
landforms on the Mount Cin. Stony earth circles spread over Cin Hill which is on the summit plain of
Mount Cin, while nonsorted steps are located on the northern slopes of Cin Hill and Topkaya Hill. In
addition, mud circle landforms spread to the south of Karagakrak Hill. 25 soil samples were taken from
the periglacial landforms in the study area. Afterwards, the physico-chemical properties of the samples
were analysed in the laboratory. According to soil analysis from various periglacial landforms, the
dominant soil texture is sandy loam: clay ranges from 5.61 to 16.79%, and sand from 48.61 to 76.72%.
Also, the average soil erosion sensitivity factors, namely structure stability index (SSI), dispersion rate
(DR), and crust formation (CF), were calculated at 29.65, 28.36, and 40.72%, respectively. Moreover,
ANN is a model that can operate directly like the human brain. ANN uses the data of the current
problem to make predictions. According to regression results of soil erosion sensitivity factors using
ANN, the highest prediction rate was obtained for SSI (78%) and the lowest for DR (57%).

Keywords: periglacial processes, artificial neural network, soil erosion, lesser Caucasus

Jerpaganus, BOCCTAHOBJIEHHE U OXPAaHA MOYB

JI. A. bezbepnas, H. C. Kacumos, O. B. Uepnunosa, A. H. Tkauenko, M. 1O. JIsruarun Tsikenbie MeTaIIbI U
METaJUIOWIbI B TIOUBAX, TOPOKHOM NbuH U UX ¢pakuuu PM10 B CeBacTormose: ypoBHU, UCTOYHUKHU M OMTACHOCTh
3arpsisaenus // [louBoBenenue. 2022, Ne 12. C. 1571-1592. https://doi.org/10.31857/S0032180X22600913

BrniepBbie B KpyITHOM MPOMBINIIIEHHO-PEKpEeallnOHHOM T. CeBacTOMNOIb YCTaHOBIIEHBI YPOBHU HAKOIJICHUS,



MPOCTPAHCTBEHHOE paclpeiesIeHNe U UCTOYHHUKH TSHKEIIBIX METAJIOB ¥ MeTaiton0oB (TMM) B ropoickux
MOYBaX, JIOPOKHOM MBI U MX yacTuax PM10 (muamerpom <10 MKM) B pa3nUUHBIX (YHKIIMOHAIBHBIX 30HAX U
Ha pa3HbIX THUIAX Aopor. AHamu3 coaepkanus TMM npoBoaunu merogamu ICP-MS u ICP-AES. OcHoBHBIMEI
3arpsI3HUTENISIMUA TOPOJICKUX TIOYB U IOPOKHOU mbutH siBIsitoTcs Pb, Zn, Sb, Cd, Sn, Cu, Mo. [Tony4eHHbIe
pe3ybTaThl MOKa3aIM HEPABHOMEPHOE MPOCTPAHCTBEHHOE pacipeeneHne oTaenbHeix TMM B peaenax
ropoJia U3-3a BIMSHUS TEPPUTSHHBIX H aHTPOMOTEHHBIX (akTopoB. B wactuiiax PM10 mous u misutu
KOHIICHTpalluu MpakTudecku Bcex TMM 3ameTHO Oouibiiie 00mux conepkanui, nons Zn, Bi, Cs coctaBiser
6omee 65% ot obmiero coxepxkanus, a As, Pb, Sb, Cd, W, V, Ni, Co — okono 50%. HaubomnbIyto onacHOCTh
npeAcTaBistOT YacTuilkl PM10, dopMupyromuye 6osibiee KOTMYeCTBO aHOMAIMH C SKCTPEMaIbHBIM YPOBHEM
3arpsi3HeHus: TMM B IPOMBINIIICHHBIX 30HAX W BHYTPUIBOPOBBIX MPOE3/IaX CETUTCOHBIX 30H.

KitoueBsle cioBa: yactunsl PM 10, 3arpsi3HeHne ropoiCKUX M0YB, TPaHyJIOMETpHUECKUe (ppakium,
oborammenue, Urbic Technosols

M. T'. Onekynosa, A. 0. Onekynos, B. B. Comos, C. 0. Kykymxkun, N.}O. ApectoBa, C.A. JIucenkos, A.P.
Hukynuna [Ipupoanbie 1 aHTponoreHHbie (hakTopsl (GOPMUPOBAHHUS XUMHUYECKOTO cocTaBa mous o. Ilukoran
(Kypunsckue octposa) // IlouBoBenenue. 2022. Neo 12. C. 1592-1609.
https://doi.org/10.31857/S0032180X22100343

Nzyden xumuaecknii cocta mo4B Haplic Andosols o. llukoran (Manast Kypuibckas rpsiia),
c(hOpMUPOBABIINXCS HA BYJIKAHOTEHHBIX MOPOJIaX Pa3HOro cocTaBa U Bo3pacta. Ha ocHoBe
Macc-CIeKTPOMETPHH C HHIYKTHBHO CBSI3aHHOM IJIa3MOH C MOJHBIM KHUCJIOTHBIM Pa3JIoKEHUEM MTPO0
ycTaHoBJIeHO (OHOBOE cofiepxkanue metamoB (Ba, Mn, Zn, Cu, Ni, Co, Pb, Cd, Cr, Fe, V, Sc, K, Sr, Na, Ca,
Mo) B nouBax. [loka3zaHo, 4T0 BaJIoBOE CO/IEPKAHNE XMMHUUECKHUX 3JIEMEHTOB OTJIMYAETCS 3HAUUTEIbHON
KOHTPACTHOCTBIO U 3aBUCHUT OT COCTaBa MOYBOOOPA3YIOIIMX ITOPOJI, 30HATbHO-a30HAIBHOM
naHAmadTHO-TEOXUMUUECKON Au(depeHInaluy, BIUIHAS OKeaHNYECKUX BO3AYLIHBIX MacC U COCTaBa
pacTUTenbHBIX coob1ecTB. [louBamM CBONMCTBEHEH BBICOKUN €CTECTBEHHBIN YPOBEHb COACpKaHUs (peMaUIIbHBIX
anemeHToB Sc, V, Fe, Cu, Zn, npessimaromuii knapku. Konnenrpanus K, Cr, Ni, Sr u Ba menbIe knapka,
conepkanue Ca, Mo, Cd u Pb conoctaBuMo ¢ K1apKOBbIMH 3HaU€HUSAMU. Begymum gaxkTopom, onpeaensonum
MUTPALUIO U aKKYMYJIILIMIO XUMUYECKHUX DJIEMEHTOB B IT0YBE, SBIISIOTCA KMCIOTHO-IIEIOUYHBIE YCIOBUS,
KOTOpBIE PETYJIUPYIOTCSI COOTHOIIEHHEM TOYBOOOPA3YIOIIKX MTOPOJ OCHOBHOTO U CPETHETO COCTaBOB. B
YCIOBUAX TYMUIHOTO KJIMMaTa U PacUJICHEHHOTO pefibeda MEXaHU3MOM JIaTepaibHOW MUTPALUU BBICTYIIAET HE
TOJIBKO COJIEBOM, HO M MEXaHMYECKUH CTOK METAJUIOB, IPUBOJAIIMH K MU depeHanuy B KaTeHe
JTUTOQWIBHBIX U cuAepodmIbHbIX 371eMeHTOB. Cr, Co, Ni 3aKperuisioTcsi B TyMyCOBBIX TOPU30HTAX
noaunHeHHbIX JanaAmadTos, Cd u Pb TAroreroT kK MoBEpXHOCTHBIM TOPU30HTaM aBTOHOMHBIX (auuii. [Tpu
CTaTUCTHUYECKONH 00pabOTKEe JaHHBIX MCIIOIB30BaHbI KOPPEISALMOHHBIN U KIACTEePHBIA aHAJIN3bl, METO/I TJIaBHBIX
KOMITOHEHT (hakTopHOTO aHanu3a (Statistica 12.0). Ha ocHOBe CTaTHCTHYECKOTO aHATN3a MOTYYEHbI U
00OCHOBAHBI PE3yJIbTAThI, CBUAETEILCTBYIONIUE O JIOKATLHOM XMMUYECKOM 3arpsi3HEHUH T0YB B MIpeesiax C.
Kpabo3aBoackoe 1 Ha OTJENBbHBIX Y4aCTKaX OCTPOBA, 3aTPOHYTHIX MO3HABATEIbHBIM TYPHU3MOM. OCHOBHBIM
MCTOYHUKOM 3arpsi3HEHUS CITYKUT aBTOMOOMIIBHBIN TPaHCTIOPT.

KittoueBbie ci0Ba: pernoHaJIbHbBIN re0OXUMUYECKH JOH, JIaTepalibHas MUTpAIHs, aHTPOIIOT€HHOE 3arpsi3HEHNE

J. K. I'apbapyx, A. B. Yrusanen, C. B. llymax 3anacsl 1ecHbIX OACTUIOK U conepkanue 137Cs u 90Sr B
YepHOOJIbXOBBIX JIecax 30HbI OTUYKAeHUs UepHoObUIbCKON aTOMHOM 3nekTpoctaniuy // [louBoBenenue. 2022.
Ne 12. C. 1610-1620. https://doi.org/10.31857/S0032180X22100318

B Genopycckom cektope 30HbI oTuykaeHUS UepHoObUIbcKON ADC 4epHOOIBLXO0BbIE JIeca MPOU3PACTAIOT Ha
TOP(SIHUCTHIX OTJICCHHBIX IMOYBAX HU3UHHOTO TUIA. B 4epHOONIbIIaHNKAX CHBITEBBIX, KPAIUBHBIX,



MAaOPOTHUKOBBIX U OCOKOBBIX MOP(}OJIOro-reHeTHYeCKUe MOKa3aTeNu JIECHBIX MOJCTHIIOK IO TUIIaM Jieca
BapbUPYIOT B nipezenax 26—86%. MonHoCTh JIECHBIX MOACTHIIOK U3MEHSETCs B cpeHeM oT 3.3 110 3.9 cM u B
renoM mo ¢opmaruu cocrasisiet 3.7 = 0.1 cm, 3anacel — 2.4-2.8 (2.7 = 0.1 Kr/mM2), IIIOTHOCTh CIIOKEHUS —
0.06-0.08 (0.07 £ 0.001 r/cm3). BepoaTHo, He3HAUUMBIE PA3IHYUSA CPEIHUX MTOKa3aTeNeil 3THX XapaKTePUCTUK
MEXy TUIIAMH JIeca — CJICJICTBUE 3aCYNUIMBLIX sABiIeHUH B iepros 1989-2020 rr., KoTophie 00eceqrin
BBIPABHUBAHKE YCIIOBUH YBIQKHEHUS [T0YB U MHTCHCHBHOCTH PA3JIOKCHUS MOJACTUIOK. MO3aUIHOCTh
BBINA/ICHUS PAIMOHYKIIUIOB 00yCIIOBUIIA IIUPOKOE BapbUPOBAHHUE MMOBEPXHOCTHOTO 3arps3HeHus mous 137Cs
(1745617 xbx/M2) u 90Sr (17-348 kbk/M2). B uepHOOIIBIIaHIKAX CHBITEBOM, AIIOPOTHUKOBOM ¥ OCOKOBOM
CpeIHHEe 3HAYCHUS TUIOTHOCTH 3arpsizHeHus mouBbl 137Cs 6mu3ku (1004—1314 kbk/M2), 90Sr — Ha mopsiiok
ke (106142 kbk/M2). B necHON MOJACTUIIKE STUX THIIOB Jieca CPeTHUE BETHMUUHBI yICIbHOW aKTUBHOCTH
137Cs He UMEIOT CYIIECTBEHHBIX pa3auduil Mexay coooit (24.1-29.9 xbk/kr), a ynenbHas akTuBHOCTH 90Sr 110
Mepe yBEIHUYEHUU TTOYBEHHOTO YBIaKHEHUs cHIbKaeTcs ot 4.8 o 2.7 kbk/kr. 3anacet 137Cs u 90Sr B necHbIX
MOACTHJIKAX IIUPOKO U3MEHSIOTCS 1o Turam Jieca (18.4—85.6 u 3.4—13.5 kbk/M2) u KOppenupyIoT ¢ 3armacamu
JIECHOM MOJICTHIIKY ¥ TIOBEPXHOCTHBIM 3arps3HEHUEM 1T0YB. B mOICTHIIKE BCEX Y€PHOOIBIIAHINKOB 30HBI
otuyxaenus cogepxurcs 10.6 X 1012 bk 137Cs u 1.4 x 1012 bk 90Sr.

KiroueBble ci10Ba: MIIOTHOCTH CIIOKEHUS, PaTUOHYKIIA/IbI, MO3aUYHOCTh BBINIAJACHUS, YACTbHAsI aKTUBHOCTh

H. O. Shen, W. Hu, D. L. Wang, J. L. Wu, and Z. Y. Huang "A Field Quantification of Soil Erosion Processes at
Chinese Black Soil Hillslopes under Successive Overland Flow Scour Events in Summer and Spring Seasons,"
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Soil erosion threatens soil resources, agricultural productivity, and environmental quality. However, soil
erosion characteristics under successive overland flow scour events in typical seasons are still unclear.
Five successive overland flow scour events with an interval of 24 h (I L min—-1 m-2 overland flow rate
lasted 60 min for each event) on natural runoff plots (20 m long and 5 m wide with 5° and 10° slopes) in
summer and the following spring were conducted to reveal effects of the number of overland flow scour
events, typical seasons and slope gradients on runoff and soil loss processes, total runoff, runoff ratios,
total soil losses, and soil loss ratios. The results showed that forming stable drainage network needed
four or even two overland flow scour events at the black soil (Phaeozems by WRB) hillslopes. The
runoff rates versus run time rapidly increased, then stabilized at 35-65 L m—-2 h-—1. The first two
overland flow scour events obviously controlled soil erosion processes. Total runoff firstly increased
and then stabilized with an increase in the number of overland flow scour event, and the values in spring
were 1.35 times at 5° and 1.45 times at 10° greater than those in summer. As the number of overland
flow scour event increased, total soil losses firstly increased and then decreased in summer, but
gradually decreased in spring. The total soil losses significantly increased 2.80 times at 5° and 2.53
times at 10° from summer to the following spring. Furthermore, runoff ratios were 1.00-1.70 and soil
loss ratios were 0.11-2.43, which illustrated that more attention should be paid to the impacts of
successive overland flow scour events or rainfall events but not just one event on soil erosion.
Additionally, typical summer and spring seasons had greater effects on both runoff and soil losses than
those for other factors influencing soil erosion in this study. Thus, seasonal soil erosion control and the
2-4 overland flow scour events were noteworthy at the black soil hillslopes.

Keywords: runoff, soil loss, slope gradient, overflow tank, natural runoff plot

A. Ataei, J. Baharlouei, and M. Ataabadi "Removal of Lead (Pb) Using Microbial Biosurfactant from a
Contaminated Soil," Eurasian Soil Science, 55 (12), 1856-1864 (2022).
https://doi.org/10.1134/S1064229322601408

Using efficient and environmentally friendly techniques for the remediation of heavy metals contaminated soils


https://doi.org/10.1134/S1064229322601445
https://doi.org/10.1134/S1064229322601408

plays a vital role in sustainable agriculture and public health. This study was conducted to assess the efficacy of
biosurfactant-producing bacteria to remove Pb from a contaminated soil in the Agriculture Faculty of Isfahan
(Khorasgan) Branch, Islamic Azad University, Isfahan, Iran, in 2019-2020 as a completely randomized design
with three replications. The studied treatments were bacterial strain, biosurfactant, and control. Three native
strains of bacteria (Bacillus pumilus, Alcanivorax dieselolei, Marinobacter hydrocarbonoclasticus) were used in
this study. Considering the minimum inhibitory concentration (MIC) of Pb, Marinobacter hydrocarbonoclasticus
was selected as the superior strain with respect to resistance to Pb. In order to evaluate the production capacity of
biosurfactants in the superior strain, 4 tests (emulsification measurement, oil spreading, drop collapsing, and
hemolytic activity) were used, which obviously approved the ability of this strain for biosurfactant production.
Furthermore, the results of Pb detoxification by the treatments showed that the biosurfactant treatment had the
greatest effect on the Pb removal from the soil compared to other treatments (27.37%), also there was no
significant difference between the strain (i.e., Marinobacter hydrocarbonoclasticus) and control treatment. In
general, it is concluded that using the abilities of soil bacteria and their metabolites, particularly in contaminated
soils, will help researchers and stakeholders to improve soil and crop health and consequently public health, with
low cost and high efficiency.
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Contaminated Soil with Compound Heavy Metals Using an Array-Electrode Electrokinetics Coupled with
Permeable Reactive Barrier System with Different Electrolytes," Eurasian Soil Science, 55 (12), 1939-1953
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Remediation of the real soil contaminated with compound heavy metals including copper (Cu),

lead (Pb), and cadmium (Cd) was investigated using previously developed electrokinetics applying array
electrodes (AEEK) coupled with a permeable reactive barrier (AEEK-PRB), focusing on the influence of
electrolytes. Effects of mono-electrolytes, potassium chloride (KCI), citric acid (CA), ascorbic acid, and
ethylenediaminetetraacetic acid (EDTA), and their different composites on the AEEK-PRB remediation of the
compound heavy metals contaminated soil was explored and compared using fly ash as the PRB material, and a
voltage gradient of 2 VV/cm. EDTA was the most effective mono-electrolyte with the removal of Cu, Pb and Cd
up to 31.52, 46.74, and 40.56%, respectively, at 0.1 mol/L. Among the composite electrolytes, the combination
of 0.1 mol/L CA and 0.01 mol/L EDTA could achieve the best removal of Cu, Pb and Cd reaching 43.40, 72.66
and 43.85%, respectively. During the remediation, exchangeable fraction (F1) and carbonate fraction (F2) of Cu
was decreased in the sampling points with higher removal, and F1 of Pb and Cd decreased while their residual
fraction (F5) increased. The non-uniform electric field of AEEK-PRB indicated the data of the removal
represented their lower limits, and the results obtained were robust. EDTA 0.1 mol/L as monoelectrolyte and the
composite electrolyte of 0.1 mol/L CA and 0.01 mol/L EDTA were preferable to be highly promising for the
AEEK-PRB remediation of real soil contaminated with the compound heavy metals.
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