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A. I1. Kunkun BoposkcrparupyeMoe OpraHmueckoe BEIIeCTBO MOYB Pa3HOM CTENEHU CMBITOCTU U HAMBITOCTH

Ha MaJIoM BoJi0cOope B LIeHTpaIbHOM JecocTen CpeIHepyCCKOil BO3BBIILIEHHOCTH: pacliaXxuBaeMble MOYBHI //
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[IpoBenena oleHKa ONTHYECKUX CBOMCTB BOJIOAKCTPArupyeMoro oprannyeckoro semiectsa (BOOB) B maxoTHbIX
MOYBAX Pa3HOM CTETIEHU CMBITOCTH U HAMBITOCTH B pacnaxmBaeMoM MaiioM BojocOope Kypckoit obnactu.
N3yganu BOOB HeCMBITOro U cpeIHEIPOANPOBAHHOTO MAXOTHBIX TUIIMYHBIX YEPHO3EMOB U UX HAMBITOI'O
aHajora — arpocTparo3eMa TEeMHO-TYMYCOBOT'O BOJHOAKKyMYJIsiTuBHOTO. BOOB BbIziensnu u3 arperatos 2—1 u
rie10 >10 MM. BoHbIe BBITSKKH XapaKTEPU30BANIN IO COJEPKAHUIO OPTraHUYECKOTO YIIIepoia U a30Ta.
OnTHyeckue CBOMCTBA OIEHUBAIM Ha OCHOBAHUU JIaHHBIX CIIEKTPOB MOTJIOMIEHUS U TPEXMEPHBIX CIIEKTPOB
¢yopecuenyn. [lokasano, 4To IO OCHOBHBIM KOJIMYECTBEHHBIM MOKA3aTEISIM MOYBEHHOT'O OPTaHUIECKOTO
BEIIECTBA — COJIEP>KAHUIO OPraHMYECKOro yriiepo/ia U a3oTa, a Takke BenuunHe pH — cMbiTas U HambITas IOYBa
ObUTH OJM3KHU APYT K IPYTY U CYIIECTBEHHO OTIMYAINCH OT HECMBITOTO YepHO3eMa. B TO ke BpeMs u
KOJIMYECTBEHHBIC, U KaueCTBEHHbIE okazaTenu BOOB nemoHcTpupoBanu apyryo Tenaennuo: BOOB
CTpaTo3eMa CyIIECTBEHHO OTIMYAIOCh OT CMBITOIO M HEHAPYIIEHHOT0 YepHO3eMOB. HexoTopble nokazatenu
BOOB: conepxxanue azota, SUVA254, S350—400 u SR — 3aBuceny OT pa3MepoB arperaTo, U3 KOTOPHIX OBLIO
nostyueHo BOOB (2—-1 unu >10 mm). @nyopecuenTHble cBoiictBa BOOB Takske 3aBUCAT OT pa3Mepa arperaros.
[TonydeHHbIe JaHHBIE TO3BOJIAIOT CENATh 3aK/II0OUeHUE, yTo cBoiictBa BOOB Ha mManom Bomocbope
LEHTPAJIbHON JIECOCTENH U3MEHUKBBI 1 BO MHOTOM OIIPEJIENISIFOTCS MPOLIECCAMU Pa3PyILIEHUS
HEBOJ/IOYCTOMYMBBIX arperaToB U KOHCOJMUIAIMH UX YACTHII, & TAK)KE BHIMBIBAHHEM BOJOPACTBOPUMOTO
OpraHMyecKoro Bemiectsa. [lpu pa3zpyiiennn BoJoH arperatoB, X 4aCTULI MUTPUPYIOT € TOTOKAMH IO CKJIOHY,
a OpraHMYecKoe BEIECTBO MOBEPraeTcs pa3IokKeHN0. B TOHMKEHUAX YaCTUIIBI aKKyMYJIUPYIOTCS U
KOHCOJIMUPYIOTCS B TJIBIOMCTBIE CTPYKTYPHBIE OT/IEIBHOCTH, IIPH 3TOM cBoiicTBa BOOB mo4B cy1iecTBeHHO
U3MEHSIIOTCS, KaK U3-3a JAeTpaJlallii OPraHUYEeCKOro BEIIECTBA, TAK U B PE3yJIbTAaTE €r0 BHIMbIBAHUS.

Knrouesvie cnosa: Chernozems (Novic), TUIIHYHBIE YEPHO3EMBI, arpOCTPATO3EMbI, PACTBOPEHHOE OPraHUYECKOe
BEIIECTBO, TPEXMEPHBIE CIIEKTPHI (PIyopeceHINN

B. B. Crapues, JI. A. CeBepruna, A. A. JIpimoB JluHaMuKa coaiep:kanusi BOIOPACTBOPUM bIX OpM yriiepona u
a30Ta MOYB B [IE€PBbIE O/l ocie crutomHoi pyoku // [TouBosenenue. 2024. Ne 6. C. 797-812.
https://doi.org/10.31857/S0032180X24060028

JlecozarotoBuTenbHBIE MEPONPUATHS ABIISIOTCS OJTHUM U3 IVIABHBIX aHTPOIOTE€HHBIX (PaKTOPOB, U3MEHSIOLINX
JIECHBIE DKOCUCTEMBI. DKCIIEPUMEHT AJIs1 U3YUYEHHUs BIUSHUSA JIECO3arOTOBUTEIBHON TEXHUKU Ha CBOWCTBA IIOUYB
nocJie pyoKu ellbHUKa YePHUYHO-3eJIEHOMOIIHOIO 3aJI05KEH Ha TEPPUTOPUU cpeaHeit Taiirn Peciyonuku Komu,
B X0/1€ KOTOPOT'O NMPOBEJH 3aKJIAJKy BOJIOKOB C Pa3HBIM YHCIIOM IPOXOJI0B KOJIECHOM TeXHUKH (popBapaep
Ponsse Elephant). Yriepoa (Csc) u a30T (NBC) BOJIOPAaCTBOPUMBIX COSTMHEHUM UTPAIOT BAXKHYIO POJIb B
r7100aIbHOM KPYTOBOPOTE 35IeMeHTOB. [IpenicTaBiieHsl pe3ynbTaThl HAOIIOACHUH 3a co/lepKaHEeM
BOJOPACTBOPUMOIO OPraHMYECKOI0 BEIIECTBA MMOYBBI UCXOAHOTO Jieca (1013011 CTas [104Ba) U MOYB
TEXHOJIOTUYECKUX YYAaCTKOB BBIPYOKH, UCTIBITABIINX PA3IUYHYIO Harpy3Ky: MaCEUHBIA yYacTOK M BOJIOKA: TPU
MIPOXO0/Ia JIECO3arOTOBUTEIFHOM TEXHUKH (T1OA30JIUCTAsl 10YBa), AECITh MPOXO0I0B (TypOO03eM JAETPUTHBIN), C
MOCJIeTyIOIUM BhIpaBHUBaHUEM (TypOo3eM). BhIBIEHO 3HAaUUTENBbHOE YBETUUYEHUE 00IIEero yriepoa B ouBax
nociie pyoku B niepBble J1Ba roja. Hanbomnpiire nu3MeHeHHsl KacaroTcsl BEpXHUX MUHEPaIbHBIX Topu30HTOB EL 1
TURcwd, B KOTOpBIX coziep:kaHue yriepojia Bo3pactaeT B 3—6 pa3, 0.32—2.2% 1o cpaBHEHHIO CO 3HAYCHUSIMHU
MOYBHI UCXOJIHOTO Jieca, 0.45%. Y cTaHOBIEHO 3HAYUTENIbHOE YBEINUeHue cojepkaHus CBC B OpraHOT€HHBIX, J10
33.4 Mr/r, 1 MUHEpAJIBHBIX TOPU30HTAX 10 0.46 MI/T TIOYB MOCIIE CIJIONIHOM pyOKH, UTO B CpEAHEM B TPH pasza
BBIIIIE UCXOAHBIX NoKa3arenei. ConeprkaHue BOLOPACTBOPUMOrO a30Ta CIYCTS JIBa I'0/ia Iocie pyoOKu
BO3pacTaeT B opraHoreHHoM ropuzonte ot 0.23 o 2.12 mr/r. B MuHepanbHbIX TOPU30HTAX MOCIE pyOKH
nokazatenb NBc BapsupoBai ot 0.003 1o 0.020 mr/r. 3Hadenus B mouse ucxoanoro jeca — 0.002—-0.011 mr/r.


https://doi.org/10.31857/S0032180X24060019

[TokazaHo, 4TO co/iep)kaHMe yriiepo/aa U a30Ta BOAOPACTBOPUMBIX COCAMHEHHI MOYKHO CUNTATh BaXKHBIM
KpUTEpHUEM U3MEHEHHS TOYBEHHOTO OPraHUYECKOTO BEIIECTBA B PE3YJIbTATE JIECO3arOTOBUTEIIBHBIX
MEPOIPHUATHH, TOCKOJbKY KOHIICHTPAI[UH 3HAYUTEIIBHO OTJIMYAIOTCS OT HCXOIHBIX TIOKa3aTeIIeH.
Knouesvie cnosa: pyOka eca, OJIEBOM SKCIIEPUMEHT, MTACEKa, TEXHOJIOTUISCKUE STIEMEHTHI BBIPYOKH,
MOA30JIMCTHIE TIOYBBI, BOJAOPACTBOPUMBIC OpraHndeckue BemecTna, Albic Retisols

Hailiang Zhang, Jing Zhang, Zailiang Chen, Chaoyong Xie, Baishao Zhan, Wei Luo, and Xuemei Liu
"Determination of Soil Organic Matter and Total Nitrogen from Visible Near-Infrared Spectroscopy by
Multivariate Models and Variable Selection Techniques,” Eurasian Soil Science, 57 (6), 917-931 (2024).
https://doi.org/10.1134/S1064229323603505

The status of soil nutrient content is a fundamental factor affecting changes in soil quality, influencing the
growth conditions and yield levels of crops. The practicality of combining visible and near-infrared spectroscopy
to evaluate soil organic matter (SOM) and total nitrogen (TN) may give an alternative to soil physicochemical
examination in the laboratory, which is laborious and contaminative. A total of 394 Ferralsols soil samples were
gathered from navel orange orchards located in the province of Jiangxi, China. To enhance the spectrum
information, the spectra were preprocessed using five different techniques, including Ig(1/R), multiplicative
scatter correction, standard normal variate), detrending and Savitzky-Golay smoothing. Four variable selection
algorithms—competitive adaptive reweighted sampling, successive projections algorithm, random frog, and
genetic algorithm — were combined with three multivariate methods—partial least squares regression, multiple
linear regression, and least squares support vector machine. The most efficient strategy combines LSSVM
calibration methods with GA and Ig(1/R) preprocessing. It generates values for the determination coefficient of
prediction , root mean square error of prediction, and residual predictive deviation that are as follows: 0.8948,
0.1597, and 3.0949, respectively, for SOM; and 0.9129, 0.0021, and 3.4014, respectively, for TN. The results
indicate that this method can accurately determine the SOM and TN in agricultural land soil, facilitating the
timely adjustment of soil management measures.

Keywords: Vis-NIR spectroscopy, soil nutrients prediction, preprocessing, optimal variable selection,
multivariate statistical analysis

R. G. de Almeida, M. C. C. Campos, D. M. P. da Silva, R. V. dos Santos, A. F. L. de Lima, R. F. da Silva Souza,
F. A. Bezerra, W. O. Aratjo, and F. P. de Oliveira "Organic Carbon and Formation of Soil Aggregates on Areas
of Natural Vegetation Converted to Pasture in Southern Amazonas," Eurasian Soil Science, 57 (6), 931-944
(2024). https://doi.org/10.1134/S1064229323603281

The objective was, therefore, to evaluate the impact on organic carbon and the formation of soil aggregates in
areas of natural vegetation converted into pastures in southern Amazonas. The research was carried out in seven
areas in the municipality of Humaita, Amazonas, Brazil, five of which were pastureland, one native forest, and
one natural field. Soil samples were collected at depths of 0—10 and 10-20 cm in the seven study areas and
analyzed for aggregate stability, soil density, soil organic carbon, and the calculated soil organic carbon stock.
Univariate, bivariate, and multivariate analyses were then carried out. Conversion from forest to pasture had a
negative impact on percentage of aggregates >2 mm, soil density, concentration and stock of soil organic carbon.
Organic carbon correlates positively with percentage of aggregates >2 mm, geometric mean diameter and
weighted mean diameter, and negatively with soil density. Aggregate stability influences carbon sequestration in
the pasture and forest areas studied, but has no influence in the natural grassland environment.

Keywords: degraded pasture, natural forest, soil structure quality, Chromic Abruptic Acrisol

Zhimin Zhao and Fengxia Shi "Effects of Moisture on Soil CO2 Efflux in a Cotton Field in Northwestern
China," Eurasian Soil Science, 57 (6), 945-953 (2024). https://doi.org/10.1134/51064229323603542

In order to explore the effect of moisture on soil CO2 effluxes in a Cotton field in Northwestern China, soil
profile CO2 concentration, soil profile temperature and moisture at depths 5, 10 and 15 cm were measured
simultaneously. Based on the models of Fick first law of diffusion, Moldrup model, gas transport equation, van’t
Hoffequation, exponential equation and quadratic function equation, the effects of soil moisture and temperature


https://doi.org/10.1134/S1064229323603281
https://doi.org/10.1134/S1064229323603542

on soil CO2 efflux (F(0)) was determined. The results were as following: (1) F(0) has an optimal soil moisture,
and the optimal moisture of F(0) is close to the field capacity (FC). In this study, the field capacity (FC) was
close to 0.278 m3/m3. When the values of soil moisture were higher than the optimal soil moisture values of
F(0), soil moisture is the main limiting factor for F(0), and F(0) is negatively correlated with soil moisture at soil
moisture value >0.278 m3/m3 (FC)-scraska Illenna. However, the values of F(0) increased with the increase of
soil moisture when the values of soil moisture were lower than the optimal soil moisture values of F(0). (2) Soil
moisture affected the temperature responses of F(0) by a clear threshold inflection point, which significantly
influence the temperature sensitivity of F(0). We concluded that the scale of changes in soil moisture is
significant to F(0). These factors should be incorporated into models to improve the prediction of carbon-climate
feedbacks.

Keywords: arid land, irrigation, carbon cycle, greenhouse gas emissions
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10. B. Xomomnos, JI. JI. Xaitnanosa, A. b. HoBakosckuii, E. M. JlanteBa Peonornueckne cBoMCTBa TaeKHBIX
MOJIYyTUAPOMOP(HBIX MOUB: B3aUMOCBSI3b C PU3NKO-XUMHUYECKUMHU CBOMCTBAMU U TEMIEPATYPHBIMH YCIOBUSIMU
// TlouBoBeaenue. 2024. Ne 6. C. 813-830. https://doi.org/10.31857/S0032180X24060036

PaccmoTpens! pe3ybTaThl peOI0rH4eCKUX UCCIIEJOBAaHUM [10YB HAPYILIEHHOTO CIOXKEHUS, 1acThl, HA
MoayinbHOM peomeTpe MCR 302 MeTooM aMIUIUTYTHOM pa3BepTKH, KoiaedbareabHbild MeTol. OOBEKTOM
uccleioBaHus ABIstoTCs noyruapomopdusie moussl (Histic Albic Retisol, Histic Gleyic Stagnosols) TaexxHoi
30HBI CEBEPO-BOCTOKA eBporneiickoil yactu Poccun, Pecy6inuka Komu. ITokazano, uro Haubosee )xecTkue
B3alMOJICHCTBUS MEK/y YaCTULIAMU [TOUBBI (JOPMUPYIOTCS B TOPU3OHTAX C BHICOKHM COJEPKAHUEM IOJBUKHBIX
OpPraHUYeCcKUX BellecTB (yJIbBATHON MPUPOJIBI U OPraHO-MUHEPAIBHBIX adb(EeryMyCOBBIX COEINHEHUH
ELhi,g—ELg—CRM. [loBbImieHHAs )KECTKOCTh KOHCTPYKIIUK 00YCIIOBJICHA [IEMEHTALIMEH YaCTHII IIOYBbI B
pe3yabTare NoCTyIuIeHus! Al-Fe-ryMycoBBIX BeleCTB ¢ (POPMUPOBAHUEM MPOYHBIX MEKUYACTUYHBIX CBSA3EH B
nouBax. He MeHee BaxXHYIO pOJIb B PEOJIOTHYECKOM MOBEJCHUH MOYB UTPAIOT MPOLIECCHI
IpoMep3aHus—OTTauBaHus. BiusHue ce30HHOro mpomMep3aHusi Hanbosee YeTKO MPOsIBIIsETCS B poduiie
nosyrugpoMopdubix BapuantoB cBeTiiozeMoB (Histic Gleyic Stagnosols) B ux kpuometramoppuieckux
ropuzonTax CRM, rae noBbllIeHHAast ’KECTKOCTh MOUYBEHHBIX CBA3EH 00yCIOBIE€HAa KOH/IEHCAIIMOHHBIM
YIUIOTHEHHEM YacTHIl B YCIOBUSAX JUTUTENIBLHOTO Neprojia Temnepatyp okoio 0°C, “nyneBas 3aBeca”. [Ipu
BO3PACTaHMM yBJIQ)KHEHU 110YB HAOII0AAaeTCs 3HAUUTEIbHAsl ie3arperaus MuHepaibHoil Maccsl To4B. 06 3TOM
CBUJIETEIHCTBYET 3HAYUTENIbHOE YBEIMUEHHUE IMana3oHa iactuyHocty — Crossover. Jle3arperupoBaHHbie
MOYBBI O0JIee CKIOHHBI K MPOLIeccCaM 3PO3UHU M CMBIBA, OJJTHAKO MOLTHBII MOXOBO-TOP(SHON TOPU30HT,
(dbopMupyroIuUiics B BepXHEH 4acTu Ipoduiist MOIyTrHAPOMOP(PHBIX OYB, IPETOXPAHIET UX OT HEraTUBHBIX
nedopmamoHHbIX siBieHUH. K ceBepy, B HanpaBieHUH OT TeKCTYpHO-AU((HepeHINPOBAHHBIX TOYB FOXKHOM
Talru K KppoMeTaMophU4YeCKIM I0YBaM JIECOTYHAPbI HAOII0AaeTCsl YCUIIEHUE )KECTKOCTH U XPYIKOCTH
MEXYaCTUYHBIX TOYBEHHBIX KOHTAKTOB. DTO CONPSKEHO ¢ O0JIee aKTUBHBIM ITOCTYIUIEHUEM B MUHEPAIBbHYIO
4acTh MPO(UIIs OpraHMUECKUX BellecTB (yJIbBaTHON MPUPO/IbL, B TOM YHCIIe KOMIUIEKCHBIX ab()eryMyCOBBIX
COEIMHEHMH, a TAKKE MHTEHCUBHBIM U JUINTEIBbHBIM IIpoMEp3aHreM 1ouB. [lokazaHo, yTo peosgoruieckue
napaMeTpbl MOTYT OBITh HCITOJI30BAHBI B KAUECTBE JOMOJHUTEIBHBIX TOKa3aTeNeil Mpu AMarHOCTUKE U
KJ1accu(UKALMHU TaeKHbIX ITOYB.

Knrouesvle cnosa: peonorus, CTpykTypa mous, ruapoMmopdusm mous, Histic Albic Retisol, Histic Gleyic
Stagnosols

P.D. Mycasmsn, K. H. A6pocumos, K. A. Pomanenko BiusiHue pa3nuuHbIX CHHTETUYECKUX CMOJ Ha HAHO- U
MUKPOCTPYKTYpY nouBbl // [TouBoBenenue. 2024. Ne 6. C. 831-844.
https://doi.org/10.31857/S0032180X24060049

IIpuMeHeHne CHHTETUYECKUX U HATyPAJIbHBIX CMOJI IIPH 3aKPEIUICHUU OPraHO-MHUHEPAIbHOIO BELIECTBA UL
JaTbHEUIINX MCCIIeI0OBaHUN BCTPEYaeTCsl IOBCEMECTHO, HAIIPUMEp, IPU MUKPOMOP(OIOrHUECKOM
MCCIICIOBAaHUH TTOYB, TaK KaK MPOIEIypa U3TOTOBJICHNUS UTH(OB BKIIOYAET B ceOs MPONUTHIBaHUE 00pasiia
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3anonHUTeNsIMU. [Ipu 3TOM 10 CeroIHANIHEro AHA HE ObUIO M3BECTHO 00 UX BO3/ACHCTBUH HAa TOYBEHHYIO
CTPYKTYpY. B cTaThe BIiepBbIe MOCTABJICH YKCIIEPUMEHT 110 U3yUSHHIO BIUSHHUS CUHTETUYECKUX U HATYPaJIbHBIX
CMOJI Ha HaHO- U MUKPOCTPYKTYPY MOUBBI MpU NpOonUThIBaHUU. C UCTIOIB30BaHUEM METOA0B MaJIOyTIOBOIO
PEHTI€HOBCKOTO PacCessHUS U KOMITBIOTEPHOM TOMOTrpaduy MOIy4eHbl IEPBbIE JAHHBIE O XapaKTePUCTUKAX
4acTO MPUMEHSEMBIX B JIA0OPATOPHUAX CMOJ, a TaKXkKe 00 X BO3JACHCTBUM HA CTPYKTYPY IMOYBEHHBIX 00pa31IOB.
BrrsiBiieHa peHTTeHOBCKas “TIPO3pavHOCTh’” MaTepraioB-3akpenureseil. Ilocieayromas nponuTka UMU Qpakiuu
ropusonta AU uepHozema tunnuHoro Kypckoit o6iactu (Haplic Chernozems) mo3Bosniia yCTaHOBUTh BIMSHUE
3aKpenuTess Ha H3MEHEHUE pa3Mepa HAHOCTPYKTYPHBIX HEOAHOPOAHOCTEH MOUBBI. DKCIIEPUMEHT C Pa3HBIMU
TOPU30HTAMHU COJIOHIIA KAIlITAHOBOTO MEJIKOTO KaIlITAHOBOMW COJIOHIIeBaTo o4kl (Protosalic Solonetz)
MO3BOJIMJI YyCTAaHOBUTH YBEJIIMYCHUE pa3Mepa HAHOHEOJHOPOAHOCTEH C rIyOWHOW B TPEH/I€ HATUBHOW MOYBBI IO
OTHOIICHHUIO K TPEHY MponuTaHHON. Ha MUKpoypoBHE JOKa3aHO yMEHbBIIIEHUE MUKPOIIOPUCTOCTH B Mpeenax
MEPBBIX MPOIIEHTOB MOCIE MOJIMMEPU3ALIUH 3aKpenuTens. B pe3ynbpTare ucciaeq0BaHni HAHOHEOJHOPOIHOCTEH B
MIOYBE HKCIIEPUMEHTAIILHO M0100paHbl MapaMeTpsl CheMKU Ha craniud buoMYP KypuaToBckoro nctounuka
CHHXPOTPOHHOTO M3Ny4eHHs. HaHOCTPYKTypa MOYBEHHBIX MOHOJIHMTOB M OTACIBHBIX (PPAKIMIA HA STON CTAHIHH
uccienoBansl Briepsbie. [IpuBeneHHbIe pe3yabTaThl MOTYT OBITH UCIIOJIB30BAHBI MPU MPOOOMOATOTOBKE U
JambHEHIIeM aHAIN3e OPraHO-MUHEPAIBHBIX 00BEKTOB (IT0YBA, IIOPO/A, TPYHT) IJIS psiJa UCCIIEI0BaHUH,
TpeOYIOUINX 3aKPEIICHHs CTPYKTYPBI BEIIECTBA HA PA3HBIX Pa3MEPHBIX YPOBHSIX.

Kniouesvie cnosa: KoMploTepHasi ToMorpadusi, MaJoyriIOBO€ PEHTIE€HOBCKOE PAaCCEesTHUE, STTOKCHIHAS CMOJIa,
KaHaJCKUW Oalib3aM, MUKPOCKOIHSI, MUKPOMOP(OIOTHS, IIITU(BI

J. I'. [lonsxos, A. I'. Psabyxa, T. A. Apxanrenbckas, 1. B. Kona [Ipomep3anue mouBeHHOTO KOMILIEKCa
MEJIOBBIX KpHOMOP(HBIX TT0YB B OpeHOYPrcKoi 00JIaCTH: TeMITepaTyPHBINA PEKUM U MPOSIBIICHUE KPUOTEHHBIX
npouecco B nmouBeHHOM npoduie // [TouBoBenenue. 2024. Ne 6. C. 845-860.
https://doi.org/10.31857/S0032180X24060056

HccnenoBana TuHaMuKa TeMIEPaTyphbl CONPSKEHHBIX TOYB NAJIEOKPUOTEHHOIO TOYBEHHOT'0 KOMILJIEKCa Ha
MEJIOBBIX OTNIOKeHHsIX B OpeHOyprckoit oonactu. M3mepenus TemnepaTypbl COUETalIi C H3YYEHUEM
KpUOTEHHBIX MpU3HAKOB. B maboparopun onpenenuian TeMieparypy 3aMep3aHusi IOYBEHHOU Biaru. BeisBieHa
CYILLECTBEHHAs] HEOAHOPOJHOCTh TEMIIEPATYPHOTO I10JIsI I0YB KOMILIEKCA. B TeueHne oceHn—31uMBl I1o4Ba
MUKPOTOBBIIIEHHS OblIa X0JIOIHEE, YEM TOYBbI MUKPOIIOHMKEHUSI U MUKPOCKJIOHA, & B BECEHHE-JIETHUH Mepuo
MHUKPOCKJIOH MpOrpeBajcs ObICTpee, Y4eM MUKPOIIOBBIIIEHHE U MUKPOIIOHKEHHE. PacxoxieHuss Mexy
TEeMIIepaTypoi MOYB B IPOMEP3IIEM CJI0€ Ha MUKPOIIOBHIIIICHUU U B MUKPOMTOHMKeHUH nocturanu —4.5°C B
Hadase npomep3anus (15.12.2019 na riyoune 15 cm), —4.0°C B konne 3umsI (10-11.02.2020 Ha rimybune 5 cm),
n —6.5°C npu orrauBanmu (21-23.03.2020 Ha rimyOunHe 5 cM). PacxoxkeHus B TeMIIEpaTypHOM PeKUME
CONPSDKEHHBIX MTOYB COMPOBOXKAAIMCH PA3INUUAMU B IPOPHILHOM pacHpeeSICHUH BIard U BN Ha
MPOSIBJIEHUE KPUOTEHHBIX MpolieccoB. [[0uBbl MUKPOMIOBBIIIEHUS TPOMEP3alIH IIy0ke, B HUX (POpMUPOBATIaCh
[ITUPOBasi KPUOTEHHAs TEKCTYpa Ha BCIO INIyOWHY MTPOMEP3aHusi, 3TO CONPOBOXKIATIOCH MOPO3HBIM ITyUYE€HUEM,
COPTUPOBKOM KpyINHO3eMa, JOPMUPOBAHHUEM OPUCTON KOPKH HA MOBEPXHOCTHU, UTO 0OECIIEUYUBAIO

noJiiep >kaHue MUKpopenbeda U CTPYKTYPbl IOYBEHHOT'O IMOKPOBA MEJIOBBIX MOJIUTOHOB. KpHOreHHbIE TEKCTYPhI
ornpeaensoT GopMUpPOBaHHUE IITUTOBUIHON CTPYKTYpPHI IOYB HA MUKPOIOBBIIIEHUSIX. B MUKPOIIOHMKEHUSIX
npomep3aHue OJOKHPOBAIOCH B CpeIHEH YacTH MPo(uiIs BCIEACTBUE OTHOCUTEIBHO BBICOKMX TEMIIEPATYP
MTOYBHI M HU3KUX TEMIIepaTyp rpoMep3anus nouBbl. KproreHHble Npu3Haky U MPOLECChl, OTMEUEHHbIE Ha
MUKPOIOBBIIIEHUSIX, B MUKPOTIOHI>KEHHUSIX HE BBIPA)KEHBI.

Knioueswie crosa: MI/IKpOpeJ'H:C(I), MMaJICOKPUOTCHE3, MCPCOXIIAKICHNUEC BOJbBI B IIOYBE, JICAAHBIC IIJIUPHLI,
KpHUOTCHHAsA TCKCTYypa, SUMHSS BJIaro3dapsaika, MOpO3HOC ITyYCHUC

buojorus no4s
E. B. Uepnsbimepa, @. ®opuazsep OCOOEHHOCTH MyJia THAPOJIUTHUESCKUX (DEPMEHTOB B IMOYBAX

3emienenibueckux Teppac Bocrounoro Kaskasa // IlouBoBenenue. 2024. Ne 6. C. 861-875.
10.31857/S0032180X24060066
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[TpoBeeHo ucCe0BaHUE BIUSHUS CEIbCKOX03HCTBEHHOM AEITEIBHOCTH B 310Xy cpenHeBeKoBbs (X—XV BB.
H.3.) Ha aKTUBHOCTHU |1 TUapOIUTHYECKUX PEPMEHTOB, YIACTBYIONINX B OMOT€OXUMHYECKUX [TUKIIAX OCHOBHBIX
AJIEMEHTOB B MOYBax. B kauecTBe 00BEKTOB HCCIIE0BaHUs BEIOPAHBI arpOCTPATO3EMBI CPETHEBEKOBBIX
3emIieieNIbYecKuX Teppac cpeaneropuoro Jlarecrana (Plaggic u Hortic Anthrosol). Bo Bcex ciydasx
(dbepMeHTaTUBHAs AKTUBHOCTh U3yUEHHBIX MIOYB, BO BCEX MOYBEHHBIX CJIOSX YMEHbINATIACh B CICAYIOLIEM PATY:
menounas pocdaraza > docdoaudcrepasa > kuciast gocdaraza > nupodocdaraza > neIMHAMAHOTICITH A3 >
apuicyib(arasza > XUTHHA3a > B-TI0KO03K1a3a > KCUilaHa3a > o-TJIF0K03K/1a3a > 1eJIJI00Moruapoiasa.
depMeHTaTHBHAS AKTUBHOCTh M3YYCHHBIX I10YB, B IEPBYIO 0YEPE/b, ONPEILISIIACH BEITMUYUHON MUKPOOHOM
6uomaccel (CMUK). AKTUBHOCTH (PepMEHTOB pazNuyHbIX rpymnm Ha 61-94% 3aBucena or CMuK.
CenbCKOXO035HCTBEHHAS IPAKTHKA, CBSI3aHHAS C pACIaIKOW, BHECCHHEM HAaB0O3a U OPOIIICHUEM, PUBOJIUT K
KOHBEPIeHILIMU aKTUBHOCTU (DEPMEHTOB a30THOTO LIMKJIa B TOYBAX TOPHOI 30HBI, YTO CBA3AHO CO CXOTHBIMU
O0COOCHHOCTSIMU KPYTOBOPOTA a30Ta B arpOT€HHBIX MTOYBAX, HE3aBUCHMO OT OMOKJIMMATUYECKUX yCIOBHUH.
BHecenune opraHnuecKux MaTepraioB MPUBEJIO K YBEIHUEHUIO (GU3HOI0TrHUYecKOl 23 (PEeKTUBHOCTH MUKPOOHBIX
COOOIIECTB ¥ CKOPOCTH MIPOIYIIUPOBAHMS (PEPMEHTOB, ITPH 3TOM BBICOKAsi OMOIOTHYECKast aKTHBHOCTh MOKET
coxpanatbesa okosio 1000 net. Pacmaiika ¢ BHeCEHHEM OpraHU4eCcKUX y100peHuil B IPOIILIOM, ITPUBEIa K
YBEIMUYCHUIO (DEPMCHTATUBHON aKTUBHOCTH, BRIPAKCHHON Ha €IMHUILY MUKPOOHOW OMoMacchl (yIeIbHAs
AKTHUBHOCTB ).

Kntouesvie cnosa: oprannueckoe BEIIECTBO, HABO3, MUKPOOHBIE cOO0IIecTBa, (hepMEHTaTUBHAS AKTUBHOCTD,
CEIIbCKOXO03SCTBEHHOE OCBOCHUE

K. C. bospmun, B. B. Anamosa, B. Wxon, E.B. Hukutunckas, O. 0. OdyxoBa, M. B. Konkoga, B. A.
Hecrepenko, O. C. becnianosa, B. B. Kitoesa, K. A. Jlertsapesa, JI. B. Hectepyk, 0. H. Kypkuna, O. A.
Makanwuna, E. C. BanoBa, Ux. JIu, U. B. barnyukas Jomunupyromue 0akTepruaabHbIE TAKCOHBI B UePHO3EMax

1 (haKTOpHI, BIMSIONIME HA X JOJII0 B OakTepranibHOM coobmiectBe // [TouBoBenenue. 2024, Ne 6. C. 876-888.
https://doi.org/10.31857/S0032180X24060076

WNnentuduumpoBansl cemMeiicTBa U poipl OaKTEpUid, JOMUHUPYIOLINE B YEPHO3EMAaX JIECOCTETTHON 30HBI.
ITpoBeneno MukpobHonoruyeckoe npoduauponanue no reny 16S pPHK 00pa3ioB naxoTHBIX U HEMAaXOTHBIX
YepHO3€MOB B pa3Hble (pa3bl BET€TaIl[MOHHOTO Mepro/ia: B MIOHE U aBrycte. [loka3aHbl n3MeHeHus 10U
OT/ENbHBIX CeMEMCTB OAKTEpPHil B 3aBUCUMOCTH OT 3€MJIETIONIb30BaHUS U BpEMEHU. BBIsSBICHBI KOPPEISILIMOHHbIE
CBSI3M MEXJ1Y PaclpOCTPaHEHHOCTBIO CEMEMCTB OaKTepHil U XMMHUYECKUMHU IapameTpamu noussl. [Tokazana
npeoOaiaromias posib HUTPATOB B (POPMHUPOBAHUU CTPYKTYPbI COOOILECTBA, B 3TOM IPOLIECCE UTPAIOT BAXKHYIO
POJIb coJiepKaHue OPTaHUYECKOTro yriiepoa, BIaXHOCTh ouBbl U ee pH. HecMoTps Ha BbIsiBIEHHBIE pa3nuyus
J0JIel PaCCMOTPEHHBIX CEMEICTB B 3aBUCUMOCTH OT 3€MJIETNIOIb30BaHUS M BpeMEeHU cOopa 00pa3ioB, Habop
JOMHUHHUPYIOIIUX CEMENCTB OAKTEpUil B HCCIIETyeMbIX 00pa3liax ocTaBaycs crabmibHbIM. Cpenu
JOMUHHUPYIOIINX CEMENUCTB MEpBhIe 6 COCTABISAIOT OKOJIO 1/4 Bcero cooluiecTBa, a mepsbie 20 — okono 40%.
[TosydyeHHbIe pe3ysIbTaThl CO3AI0T MPEANOCHUIKH JUISl JalbHENIIEro n3y4eHuss "3MEHYMBOCTH
TaKCOHOMHUYECKOTO COCTaBa 0aKTEpUAIbHOTO COOOIIECTBA YEPHO3EMOB B PA3IMUHBIX OMOTHYECKUX U
arpOXMMHUYECKUX yCIOBUSX.

Kntouesvie cnosa: mouBeHHasi MUKpoOMOTa, MUKpoOHoornieckoe npopuimposanue, Haplic Chernozem, Luvic
Chernozem

Fating Yin, Jun Zhang, and Fenghua Zhang "Temporal Dynamics of Soil Microbial Functional Genes in
Reclaimed Salinized Farmland in Northwest China," Eurasian Soil Science, 57 (6), 1018-1032 (2024).
https://doi.org/10.1134/S1064229323602226

The widespread abandoned saline-alkali soils in the Manas River Basin in northwest China have been reclaimed
for cotton cropping in recent decade. However, the temporal dynamics of soil microbial functional genes during
the reclamation of abandoned salinized farmlands remains unclear. In this study, the abandoned salinized cotton
fields that had been reclaimed for 1, 3, 5, and 7 years were selected to study the temporal dynamics of soil
microbial functional genes through metagenomic technology. The abundance of genes involved in C, N, P, and S
cycles increased significantly since the reclamation, among them, the abundance of KEGG Pathway genes and
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Enzymes after the reclamation increased by 29.10 and 30.20%, respectively compared with those of the CK
(abandoned salinized farmland). The Shannon index of KEGG Pathway and Enzyme-annotated genes after the
reclamation increased by 0.82 and 1.10%, respectively compared with those of the CK. The permutational
multivariate analysis of variance (PERMANOVA) and correlation analysis showed that the decrease in soil Na+
content and the increase in soil C/N ratio induced by the reclamation increased the abundance and diversity of
soil microbial functional genes. After the reclamation, continuous straw incorporation and fertigation increased
the soil C/N ratio, and reduced salinity, thus improving soil quality and soil microbial ecological functions. This
study will provide reference for the rational development and utilization of abandoned salinized soils in arid
areas.

Keywords: saline soil, reclamation, straw incorporation

AFpOXI/IMI/Iﬂ U 1Jjaoaopoaue nmo4s

Yaru Ge, Maoying Wang, Yuanjie Dong, Xinglong Dai, and Mingrong He "Enhanced-Efficiency Urea Coated
with Ground Phosphate Rock Powder, Inhibitor and Epoxy Resin: Preparation and Effects on Soil Nitrogen
Supply Capacity, Wheat Yield and Nitrogen Use Efficiency," Eurasian Soil Science, 57 6), 1033-1047 (2024).
https://doi.org/10.1134/S1064229323603670

A develop a new environmentally friendly controlled-release urea to improve soil nitrogen supply capacity,
wheat yield and nitrogen use efficiency, six coated urea were prepared in this study: resin-coated urea; phosphate
rock powder-coated urea; phosphate rock powder and epoxy resin-coated urea; urease and nitrification inhibitor
combined with epoxy resin-coated urea; urease and nitrification inhibitor combined with phosphate rock-coated
urea; and urease and nitrification inhibitor combined with phosphate rock and epoxy resin-coated urea
(RPHDU). Scanning electron microscopy and hydrostatic release tests were used to evaluate the microstructure
and controlled-release properties of different urea. Using zero nitrogen treatment and conventional urea
treatment as controls, six self-made coated urea were used for different fertilization treatments, with a total of
eight treatments set up for ammonia volatilization test and field experiment to study the effects of different
fertilization treatments on ammonia volatilization, soil nitrogen supply capacity, wheat yield, and nitrogen use
efficiency. The results showed that the RPHDU coating had a complete and tight membrane shell. RPHDU had
controlled-release periods for nitrogen, hydroquinone, and dicyandiamide (cumulative nutrient release > 80%) of
112, 56, and 28 days, respectively, effectively controlling the release of nutrients and inhibitors. The treatments
of adding inhibitors delayed the ammonia volatilization peak and reduced the peak value, with the RPHDU
treatment having the lowest cumulative ammonia volatilization. During the critical growth period of wheat, the
soil available nitrogen content in the RPHDU treatment was higher than in other treatments, which brought soil
nutrient supply closer to wheat demand. Moreover, the soil apparent nitrification rate was lower in the RPHDU
treatment than in other treatments throughout the entire wheat growth cycle, reducing the risk of nitrate nitrogen
leaching. The RPHDU treatment achieved the highest wheat yield and nitrogen use efficiency, which were
significantly increased by 21 and 21%, respectively, compared to the U treatment. In summary, RPHDU could
more effectively control nutrient release, improve soil nitrogen supply capacity, reduce soil nitrogen loss, and
increase wheat yield and nitrogen use efficiency. The results of this study may provide a basis for the
development of novel and environmentally friendly fertilizers.

Keyword: ammonia volatilization, controlled-release fertilizer, dicyandiamide, hydroquinone

C. Chandrasekara, M. Ariyarathne, U. Rathnayake, D. Sirisena, M. Nijamudeen, H. Kadupitiya, R. Chandrajith,
and L. Suriyagoda "Distribution of Exchangeable Zinc in Lowland Rice Cultivated Soils in Sri Lanka as
Affected by the Differences in Climate, Soil, and Water Availability," Eurasian Soil Science, 57 (6), 1048-1056
(2024). https://doi.org/10.1134/S106422932360327X

Zinc (Zn) is an essential micronutrient required for the growth and development of rice plants. Even though rice
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is widely cultivated, and its grains are used as the staple food in Sri Lanka, the exchangeable Zn concentration in
rice cultivated soils is not known. Therefore, this study was conducted to determine the distribution of
exchangeable Zn concentration and examine the interactive effects of agro-climatic zones (ACZ), soil orders and
water sources on determining the concentration of exchangeable Zn in lowland paddy fields in Sri Lanka. A total
of 7.309 soil samples were collected from six ACZ, six soil orders, and three water sources used for rice
cultivation using stratified random sampling approach. Exchangeable Zn concentration was determined using
inductively coupled plasma mass spectrophotometry (ICP-MS) after extracting in 0.01 M CaCl2 solution.
Concentration of exchangeable Zn was in the range of 0.03-11.247 pug kg—1 with mean value of 438.2 pg kg—1.
The highest concentration was recorded in the Wet zone (p < 0.05). Concentration of exchangeable Zn in
Histosols was higher than that in Alfisols, Inceptisols, and Vertisols (p < 0.05). In addition, rainfed paddy fields
retained the highest Zn than the paddy fields receiving supplementary irrigation water (p < 0.05). Concentration
of exchangeable Zn was negatively correlated with soil pH. Therefore, implementation of soil Zn improvement
strategies considering the heterogeneity of exchangeable soil Zn among ACZ, soil orders and water sources are
needed.

Keywords: bioavailability, climatic zones, deficiency, irrigation, plant nutrition

Z. Demir "Assessment of Soil Quality Index for Onion Cultivated Soils in a Semiarid Agricultural Ecosystem,”
Eurasian Soil Science, 57 (6), 1057-1071 (2024). https://doi.org/10.1134/S1064229323603074

Soil quality (SQ) has been described as the ability of a particular type of soil to function, based on natural or
managed ecosystem boundaries, to ensure animal and plant productivity, promote air and water quality, and
contribute to the habitation and human’s health. Aim of this study was to assessment SQ by using the integrated
Soil Quality Index (SQI) model on onion cultivated soils in Polath district of Ankara province of the Continental
Region of Turkey. The SQI was determined by giving weight with Analytic Hierarchy Process to scoring
indicators with standard scoring functions. The soil samples were taken from 30 different onion cultivation areas.
A total of 22 SQ parameters were included in the Soil Quality Index modeling, grouped into four classes. The
parameters defined in the minimum data set are soil physical, chemical indicators, macro and micronutrient
elements. 83% of the total samples in the study area were mostly medium quality soils, and 17% of the soil
samples for onion cultivation were weak in terms of SQ. The soil organic matter (SOM) index had the highest
weight (0.431), suggesting that SOM could be considered as the first restriction limiting the working potential of
soils. It can be concluded that soil quality of the onion cultivation areas plays an important role for high onion
production. It can be, therefore, suggested that the assessment of the soil quality of the onion cultivation field
could play an important role in determining the high onion productivity in agricultural practices and sustainable
soil management systems in arid as well as semi-arid regions.

Jerpaganus, BOCCTAaHOBJICHHE M OXPAHA N0YB

K.C. Opnosa, N.}O. CaBuH DK0oCHCTEMHbIE CEPBUCHI, peAIU3yeMble TOPOJICKUMH ITOUYBAMH, U UX OlLIeHKa (0030p)
// TlouBoBenenue. 2024. Ne 6. C. 889-902. https://doi.org/10.31857/50032180X24060083

PaccmoTtpena ucropust pa3BUTHS KOHIENIMHY CEPBUCOB FOPOJICKUX MOYB, aHTPOIOLIEHTPUUYECKUE U
MEOLEHTPUUYECKNE TIOIXObI K X OLIEHKE, OIBIT IPUMEHEHMSI B PA3JIMYHBIX TOPOJaX, IPEICTaBIEH X
aKTyaJIbHBIN nepeueHb. B HacTosmiee BpeMsi KOHIENIHS 3KOCHCTEMHBIX CEPBUCOB SIBISIETCS KOMILJIEKCHBIM
MHCTPYMEHTOM, ITO3BOJISIOLIMM IO aHAJIOTUH TPAHCIMPOBATH MOYBEHHYIO HH(OPMAIHIO B chepy IpUHATHS
YIPaBJIEHYECKUX PELIEHUH, a TAK)KE COXPaHATh YCTOMYHUBOCTh TOPOACKUX SIKOCUCTEM IyTEM BHEIPEHUS Mep IO
COXPAHEHHUIO CEPBUCOB rOpOICKUX NOoYB. HECMOTpsI Ha HAKOIUIEHHBIH ONBIT B U3YYEHUH METO/I0B OLIEHKH
HKOCUCTEMHBIX CEPBUCOB U MPUMEPOB MX IPUMEHEHUS B IIPOLECCE IPAIOCTPOUTENHHOMN e TEIbHOCTH B
OTJIENbHBIX FOPOJIaX, OTCYTCTBYET EANHBIN MOAXO K OLIEHKE CEPBUCOB ropockux nous. [HIupokomy
MPUMEHEHHIO JAaHHOM KOHIIETILUY 3a4acTyI0 IPENSATCTBYET HEJOCTaTOUHAs! U3yYEHHOCTb CBOWCTB IOPOJICKUX
MOYB TPHU MX BBICOKON MPOCTPAHCTBEHHO-BPEMEHHON M3MEHYMBOCTH, a TAK)KE HEJJOCTATOUHAs pa3pabOTaHHOCTh
CaMoro MO/AX0/ia OLIEHKH CEPBUCOB MOYB. TeM He MeHee, aKTUBHOE PA3BUTHE TEOPETUYECKUX U MPAKTUYECKUX
MOJIXOI0B K MHTETPAIlM CBEICHUH O XapaKTePHCTUKAX MTOYB B YIIPABICHUECKYIO chepy sABIsgeTCs
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MPENNOCHUTKOM JIIsl ONTUMH3AIUN CUCTEMbI OOpallleHHsI ¢ TOYBEHHBIMH pecypcamMu B OOJIBIIUX U MaJbIX
ropojiax.

Knrouesvie cnosa: sxoiorus roposia, Ka4eCTBO OKpPY>KAIOIIEN Cpe/bl, JKOCUCTEMHOE YIIpaBJIEHUE, [I0OYBEHHbBIE
pecypchl

B.C. Aaucumos, C.B. ®ecenko, I'.I1. ['mazynos, JI. H. Auucumona, A. U. Canxapos, C. B. Koposu, /1.B.
Kpoutenkun, FO.H. Kopuees, H. B. HoBukoBa, M.B. Me3una, JI.A. )KentoB Dx0J10ro-TOKCUKOJIOTHYECKast
OIICHKA MTOYBEHHO-PACTUTEIHLHOTO ITOKPOBA HEKOCUMOM YacTh ydacTka «CTpeenkas CTerby
Lentpansno-YepHozemHoro 3anosequrka uM. B.B. Anexuna // IlouBoBenenue. 2024. Ne 6. C. 903-918.
https://doi.org/10.31857/S0032180X24060093

Omnpeneneno coaepxanue psga Tskenbix MetauioB (TM) v paiuOHYKIHIOB B TUIIMYHOM Y€PHO3EME.
PaccunTanbl 3HaueHMsI KJIAPKOB KOHIICHTpAIUK, HHIEKCOB reoakkymyssiiuu TM (As, Cd, Co, Cs, Cu, Pb, Sr,
Zn), ectecTBEHHBIX paganonykiuaoB (232Th, 238U) u kanus, a Tak)Ke UHICKCOB 3arpsi3HEHHSI TOYBbBI
otnenbHbIMU TM. [TokazaHo, 9YTO OBBIIIICHHBIE 3HAYCHUS ITEJOTCOXUMUIECKOTr0 (DOHA IO CPABHEHHUIO C
KJIAPKOBBIMHU 3HaYEHUSIMH B TuTocepe HabmogaroTcs Toabko B oTHomeHUU Cd u As. B To ke Bpems st
UCCIIeTIOBaHHBIX A1eMeHTOB (As, Cd, Cu, Pb, Zn) MOXHO yTBep>KAaTh 00 OTCYTCTBHH 3arpsS3HEHUS] MU TIOYBBI.
Omnpeneneno conepxanue pagrnonykinaos (40K, 137Cs, 232Th, 238U), TM u kanus B pa3IM4HbIX BUAAX
€CTECTBEHHOH CTENHOM pacTuTenbHOCTA. Ha ocHOBaHMM K03()(pUIIMEHTOB HAKOTUICHUS paAMOHYKIHI0B 1 TM
pacTeHHUsIMH OIleHEeHa cTeneHb ux onodunbHoCcTU. Paccuntansl 3HaueHus ko3duimentos nepexoqa 137Cs u
40K w3 1o4BHI B pacTeHUS, POBEICH CPABHUTEIHHBIN aHATH3 OMOJIOTHYECKON TOCTYITHOCTH 1I€3Us ¥ KaJusl TIpU
KOpHEBOM MorjoiieHnn. M3ydeHo BepTukaibHoe pacnpenenenue paguonykiaunaos 137Cs u 40K B
KopHeoOuTaemMoM cioe mouBsl 0—20 cm. Ycranosieno, uro 40K paBHOMEpHO pacmpesenieH B KOpHEOOUTaeMOM
CJIO€ TOYBBI, B TO BpEMSs KaKk 0COOEHHOCTHIO BepTUKaIbHOro pacnpenenenus 137Cs no npoduiio siBisercs
CMEIIIEHHNE MaKCUMyMa CoIepKaHusl paarnoHykiuaa ¢ rryouasl 0—5 1o 5—10 cm. Ha ocHOBaHWY MOTYYSHHBIX
JAHHBIX PACCUUTAHO 3HAUYEHUE MUTPAIIMOHHOTO K03 duimenta 137Cs, yUuTHIBAIOIIETO KOHBEKTUBHYIO U

(G Py3MOHHYIO COCTABIISIONINE MPOIecca TPAHCIOKAINY PAJHOHYKITHIa B THIIMYHOM YepHO3eMe.

Knroueswie cnosa: PAAUOHYKIIHUIBI, TSAXKCIIBIC MCTAJJIbI, YACIIbHAA dKTUBHOCTD, INIOTHOCTDH, BEPTUKAJILHOC
pacnpeaciicHue, Murpanus, CTCIHbIC TpaBbl, BAJIOBOC COACPKAHNEC JICMCHTOB
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