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N3yyeH XxuMHUYeCKUii COCTAaB BYJKaHUYECKHUX N0UB 10KHBIX Kypuibckux octpoBoB (Utypyn, Kynammp,
[IukoTaH), UCTIBITHIBAIOIINX MIEPUOANUECKOE BO3/ICHCTBUE MEIUIONAI0B MPEUMYIIECTBEHHO OCHOBHOTO
cocTaBa IIpU U3BEP)KEHHUH ByJIKaHOB. OnpesnesieHo BasioBoe coaepxkanne metaioB (K, Ca, Mg, Na, Ba,
Cu, Co, Cd, Cr, Fe, Mo, Ni, Pb, Sc, Sr, V, Zn) u KOHIIEeHTpaIlu{ TOJABHKHBIX (POPM, H3BICKAEMBIX
arieTaTHO-aMMOHMIHBIM Oydepom npu pH 4.8. Banossie konuentpamuu Sc, V, Fe, Zn B 1.5-5 pa3
BhIIIIE, a coqiepkanue Cr, Ni, Sr, Ba B 2—10 pa3 Huxe kinapkoB. [TouBbl XapakTepu3yoTcs KOHTPACTHBIM
pacnpenenennem pH 3.75-7.81, uto npenomnpeaensier JaOMIbHOCTh METANIOB. MakcuManbHas
AKTUBHOCTb PaJUaIbHON U JIATEPATbHON MUTPALMA OTMEYAETCS MPU HU3KUX 3HAYEHUSIX
KHUCJIOTHO-IIIEIOYHOTO TTOKa3aTelsl, MPUBOJIA K pe3kor quddepeHImanuy XuMHI4ecKoro cocTaBa
TeHETUYECKUX TOPU30HTOB MOYB B PA3JIMYHBIX KATEHAPHBIX MO3HUIMAX, KOADOUIIUEHTHI paJuaibHON U
JaTepalbHbIi MUTPALIMU [IPU TOM MOTYT YBEIUUHUBATHCA 10 12 1 29 coOTBETCTBEHHO. Pe3ynbrarsl
(aKkTOpPHOI0 aHaIM3a MOKA3aJIU BEAYIIYIO pOJib MOYBOOOPA3YIOMIMUX OPOJ B POpMUpPOBAHUU
XUMHYECKOT0 cocTaBa mouB (okoiio 63% aucrnepcun BEIOOPKHU), B MEHBIIICH CTENIEHU BIHSIOT MIPOIECCHI
ryMycoo0pa3oBaHusi, TpaHC(HOPMAIIMY MUHEPATHHBIX U OPraHUYECKUX BEIIECTB B MOYBAX,
TUAPOTEpPMaIbHas aKTUBHOCTD. J1J1st MOuB, (OPMUPYIONIUXCS Ha CPETHUX U OCHOBHBIX TTOPOaX
KaifHO30MCKOM BYJIKAaHHMYECKOM TomIH, XapakTepHa Ca—Mg—Na maparenetnueckasi aCCOIMaTUBHOCTb,
JUIApUT-AAUTOBOr0 KoMiniekca — Ba—K—Pb—Mo, rab6pougroro — Ni—Cr—Cu, mcaMMHUTOBOTO —
V-Sc—Fe—Co. [Taparene3nc Mo—Pb tumnuden s y4acTKOB COBPEMEHHON THIPOTEPMATbHON
akTuBHOCTH. [loKa3aHO BIMSHME MTPOLIECCOB 00pPa30BaHUs POCCHINEH HA XUMUYECKUN COCTaB MOYB
npuOpexHbIX paiiloHOB ocTpoBOoB UTypyn u IllukoTan. Pacnpenenenue moaBmxHbIX GOpM CBS3aHO €
poleccaMu XelaToo0pa3oBaHusl, TEOXUMUYECKUMHU OapbepaMy KHCIOTHO-IIEIOYHOTO, COPOIIMOHHOTO
Y OKUCITUTEIHLHO-BOCCTAHOBUTEIHLHOTO TUIIA. BBISIBICHO JIOKAIbHOE 3arps3HEHUE TTOYB, 00YCIOBICHHOE,
TJIaBHBIM 00pa3oM, pabotoit aBroTpancnopta. Ha repputopun nrt KpadozaBoackoe u
HOxHO0-Kypunbck oTrmeudaercs yBenuueHue KoHieHTpauu Ba, Sr u K, cBsizaHHOE ¢ 1€ATeTbHOCTBIO
priOoKOMOMHATOB, B T. Kypmibck — Cr, Ni, Cu, Co, Zn u Pb, HCTOYHUKOM KOTOPBIX SBISETCS
pemMoHTHas 6a3a. PaccunTanHblil HHACKC BepOSITHOCTH ToKkcuuHOCTH MoYB (MERMQ), a Takke
pe3ynbraThl OnorectupoBanus Ha Daphnia magna Straus. u Chlorella vulgaris Beijer moka3zanmm HH3KYIO
TOKCUYHOCTD MOYB. DTO 00BACHACTCS HEOOBIION MIIOTHOCTHIO HACEICHHSI U HU3KOUW CTETICHBIO
XO03SMCTBEHHOTO OCBOCHUSI OCTPOBOB.
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noazone Kapenuu. U3yunnu 100-51eTHHI COCHSIK B KAYECTBE KOHTPOJISI, MAIIHIO, CEHOKOC, a Takxke 15-u
75-JIETHUN COCHSIKM €CTECTBEHHOTO JIECOBO300OHOBJIEHHS Ha OBIBIIMX CEIbCKOX03IMCTBEHHBIX YIOJIbAX.
AHanu3upoBay BIUSHUE Pa3HBIX THIIOB 3€MJICTIONIB30BaHUS HAa MOP(OJIOTHYECKOe CTPOSHUE TIOUB U
OCHOBHBIE XUMUYECKHE U MUKPOOUOJIOTHYECKHE MMOKA3aTEIN BEPXHUX TOPU30HTOB. M3yunin 3anacel
opranuueckoro yraepojaa (Copr) u yriaepoaa MUKpoOHoU 6uomaccsl (CMUK) ITOYB B METPOBOM CJIOE U
CTPYKTYpPY YTJIIEPOHBIX ITyJIOB Y4aCcTKOB. B mouBax Habmonancs paBHOMEPHO-aKKyMYJISITABHBIN TUIT
pacripeziesieHus yriaepoja u onm3kue 3Hauenus cootHomenus C/N (16—18) Ha Bcex yuactkax. /[ mous
XapaKTepHO cJ1a00€ eCTECTBEHHOE IJI0I0POAUE U HU3KHE arpOXUMHUUYECKHE [TOKa3aTeNu, KOTOpPhIE
3HAQUUTENIBHO YJIy4IIaloTCs MPU arpapHoM ocBoeHuu. Ha maimine otMeueHo HauOoJbliee coiepkaHue
Copr (4.9%) u Nob6m (0.3%) npu HU3KOM MJIOTHOCTH ClIOKeHUs U HelTpasibHoM pH. B mouse monomoro
neca 3apuKkcupoBaHo HanbosbInee coaepkanne Cmuk (419 mr C/kr), Ha yyacTkax IMallHA U CEHOKOCa
oo coctasisieT 209-211 mr C/kr 1 MUHUMANIBHO B TTo4Bax 3peinbix Jieco (144—175 mr C/kr). Ha
WCCIIEIOBAaHHBIX 3€MJIETIONIb30BaHUAX 3amackl CMuK B cioe nmouBsl 0—100 cm HaxoasTCA B Ipeaenax
76.5-132.4 r C/M2, B mouBax JiecoB 3anacbl CMHMK HOACTHIIKHA cOCTaBIISIOT 12.7-27.4 r C/M2. 3anacel
Copr no4BbI B METPOBOM CJIO€ MaKCUMAJIbHBI Ha TaITHE U cocTaBisatoT 272 T C/ra, U yMEHBIIIAIOTCS B
psaay ceHokoc — cnenbli jiec oT 98 10 39 T C/ra. O61mKe SKOCUCTEMHBIE 3aachl yriepoaa
MakcuMalbHbI Ha namrHe (275 T C/ra), 4yTo nmpeBbIIaeT 3amnackl B 3peibix jJecax — 206221 T C/ra.
3anacel Copr Ha ceHOKOce U B MoJIoAioM Jiecy cocTtaBistoT 105—115 T C/ra.
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[Tuponu3 paccmaTprBaeTcs Kak OJIMH U3 MEPCIEKTUBHBIX METO/IOB MepepadOTKU
CEJIbCKOXO03SWCTBEHHBIX OTXOOB U MOy4YeHHs ya1o0peHuil. D HeKTHBHOCTD MoJIy4aeMoro ououdapa B
KauecTBe y/100peHus JoKa3aHa, 0JTHAKO J0 HACTOSILEr0 BPEMEHU OCTAIOTCSI OTKPHITHIMU BOIIPOCHI O
MPEUMYLIECTBEHHBIX MYTIX AEKOMIO3UIIMN OPTaHUYECKUX BEIIECTB B €r0 COCTaBE — OMOTUYECKOM UITU
abuotuueckoM. B Hacrosieit pabore mytu TpaHchopManuu 6ruodapa, U3rOTOBIEHHOTO U3 KYKYPY3bl —
pactenus ¢ C4-tunom GpoTtocuHTe3a (C MOBBIIEHHBIM cojiepkanneM 13C) — olleHUBaIM ¢ TPUMEHEHHEM
tBepaodaznoro meroga CP/MAS 13C AMP-cnekTpockonuu. buouap nomemnianu B BEpXHH c0i
IIOYBEHHOI'0 MOHOJIUTA CEPOil JIECHOM MOYBBI, B TedeHHE 90 CyT UMUTHPOBAIHN PEKUM OCATKOB,
XapaKTepHbIN 11 cpenneit monocsl Poccun. Ha nmomydenusix IMP-criekTpax 00pa3ioB MouBbI C
Oouoyriem, Uk B o0xacT 129 M.A., XapaKTepHBbIH 7151 apoMaTHYECKUX COSAMHEHU, YBEIIMUUBAJICS CO
BpEMEHEM SKCIIEPUMEHTA B BEPXHEM CJIOE€ TIOUYBBI, HO HE B IPYTUX CIOSIX. DTO TOBOPUT O TOM, UYTO
YacTUIBl OMOYapa HE MUTPUPYIOT BHU3 MO MOYBEHHOMY MPOQHIIIO B TEUEHUE OAHOTO ce30Ha. [Ipu aTom
WHTEHCUBHOCTH KyMYJISITHBHOTO MUKPOOHOTO JBIXaHUS B IPUCYTCTBUU OMOYapa yBEIMUNBAIIACH — C
85.0 r CO2/kr B koHTpOsNBHOM 00pasie A0 201.4 r CO2/kr B oOpa3slie ¢ 6uoyriem (BepXHUM cloi
nousbl). CornacHo AMP cnektpam conn, 00pa30BaHHOI NPU MUHEPAINU3ALMH BBIJEIHUBILETOCS U3
MOYBBI YIJIEKUCIIOTO T'a3a, B HEM COAEP KUTCS MEUEHBIH YIepo/i: Ha CIIEKTpaxX UMEETCs UK B paiioHe
169 m.1., xapakTepHbIil 11 kapOboHaTtoB. KymynsatuBHbIM 00beM BbiAenuBIierocs CO2 u3 MOYBHI C
6urovapom 6611 B 1.9 pa3 Gonbliie, yeM U3 KOHTPOJIbHOM. Jlo0aBIeHne MUKPOOPTaHU3MOB-/1€CTPYKTOPOB
MIPUBEJIO K JOTIOJIHUTEIEHOMY yBenuueHuio oobema CO2 — B 2.4 pa3a OTHOCUTENHHO KOHTPOJIS, UTO
CBUJETENIBCTBYET O POJIM MUKPOOPIraHW3MOB B JIECTPYKIIMM OPTaHUYECKOIO BELIECTBA IIOYBHI U
o6uoyrias. OnHaKo, OCHOBBIBASCh Ha CTAOMIIBHOCTH COJIEpKaHUs 00IEero yriaepoja B MoYBe, MOKHO



3aKJIIOYUTh, YTO JIUIIh HE3HAYUTEIbHAS J10JI1 KOMIIOHEHTOB OMOYapa Mo BepKeHa OHOTHICCKOMY
Pa3IIOKEHHIO.
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BydepHas ciocoOHOCT ITOYB 110 OTHOIIEHUIO K TsKeNbIM MeTaiiaMm (TM) siBisieTcst KIro4eBbIM
(bakTOpoM UX UMMOOUIM3AIMH B 1TouBax. OHa BKIIOYAE€T CYMMY OCHOBHBIX KOMIIOHEHTOB U CBOMCTB
MOYB, BEIpaKeHHBIX B Oamnax: Copr, pusndeckyro rimay (OI), moxsmwkuasie (Fe + Al), CO2
kapOoHatoB, a Takke pHH20. Hcnons3ys BeIOOpKY 13 40 SKCIIEpUMEHTAIBHBIX TOYEK, METOIaMHU
MHOKECTBEHHOT'O PEIPECCHOHHOr0 aHaAJIN3a MOJIy4YeHbl ypaBHEHUS, T03BOJIAIONINE BBIPa3UTh OypepHyIo
CIOCOOHOCTH MOYB 10 OTHOIIEHHIO K TM uepe3 cocTtaB U cBOMCTBA MOYB co 3HaunMocThio P < 10-6. C
y4eToM BajiioBoro coaepxkanus Cu 1 MOpHOMETPUUYECKUX XaPAKTEPUCTHK SIPOBOTO STUYMEHS OLIEHEHBI
3HaYeHus npeneiabHo qonyctuMbix KoHueHTpanuilt Cu (ITAKCu) ans 3Toil KyapTyphl IPU pa3InyHbIX
3Ha4eHUAX Oy(pepHOCTH MOYB. Y CTAaHOBJIEHO, YTO BKJIAJ(bl COCTaBa U CBOWCTB MOYB B 00111yI0 OydepHyto
CIOCOOHOCTH MO OTHOIIEHHUIO K Cu 1Mocie cTaTuCTUYECKON 00paboTKU pe3yIbTaTOB SKCIEPUMEHTA,
BKJIIOYas Ouosornyeckuil paxrop, ymenpwatores B pagy: @I > (Fe + Al)moas > Copr > CO2kap0 >
PHH20 u oTanyaroTcss OT COOTBETCTBYIOLIETO paclpeaeIeH s, OJyUYeHHOI0 Ha OCHOBE SMIMPUUYECKUX
nanabix Mibuna u Ceico [8] 6e3 ctaTuctudeckoii 00pabotku. PaspaboTanHast METOAMKA OILIEHKH
OydepHoii ciocoOHOCTH 1OYB 10 oTHOWEHUIO K TM u pacueta I1JIKCu He TpebyeT auckpeTu3anuu
00BEKTOB IO COCTaBY U CBOMCTBAM Ha JAMANa30HbI, TApAaHTUPYET MOJIO0KUTEIbHbIE 3HaUeHUs Oy hepHoit
CIOCOOHOCTH B II€JIOM U TIO3BOJISIET B JAJIbHEHIIIEM OCO3HAHHO M3MEHATh HabOp MoKa3aTelieH,
dbopmupyromux 6ydepHocTs MOYB 10 oTHOWEHUI0 K TM. MeToauka mo3BosisieT yiay4laTh KauecTBO
pacueroB [T/IK 6e3 10MONIHUTENBHBIX YCI0KHEHUH CUCTEMBI U BBITTOJIHEHUS CIOXKHBIX
AKCIIEPUMEHTAJIBHBIX UCCIIET0BaHUN.
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[Ipoananu3upoBaHa ce30HHAs JUHAMUKA O0BEMHOMN BIAXXHOCTH 3aJICKHOHN U IBYX MaxXOTHBIX
nyroBo-uepHozeMHbIX mo4B (Gleyic Chernozem (Siltic, (Aric), Pachic)) B cioe 0—60 cm, a Takxke
YPOBEHbB 3aJleraHus TPYHTOBBIX B B TokapeBckom paitone TamOoBckoit oOmactu ¢ ocenn 2022 o
neto 2023 rT.; MpoBEICHO CPAaBHEHUE C PEKUMHBIMU HAOTIOICHUSIMHU 32 00BEMHOM BIAXKHOCTHIO U
YPOBHEM I'PYHTOBBIX BOJI ATUX MOYB 3a 1969—1971 rr. 3anexxHas JyroBo-4epHO3eMHas IO4YBa
XapakTepusyercs 00JbIIel BIaXKHOCTHIO, YEM MOUBBI MAIHU; JIJI1 BEPXHUX TOPU30HTOB MAXOTHBIX MIOYB
XapakTepHa 00JbIIas 4acTOTa MEPUOJIOB YBIAXKHEHUSA—UCCYIICHUSI M X MEHbIIasi HelpepbhIBHAs
MPOJOJIKUTENIHOCTD, UTO MOATBEPKIAETCS KaK JaHHBIMU MOHUTOPUHTA, TaK U (POpMOii KapOOHATHBIX
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HOBOOOpa3zoBanwmii. JIyroBo-ueprozemubie TouBbl B 2022—2023 rT. OBLIN TOCTATOYHO CyXHUMH,
HECMOTpS Ha MOBBILIEHHOE 110 CPABHEHUIO C KIIMMATUYECKOH HOPMOI CpEHEr010BOE KOJIMUECTBO
0Ca/IKOB. Bi1a)XHOCTh MEHEe BIaKHOCTH 3aBsilaHus B ciioe 0—20 cM NaxOTHBIX IIOYB YCTaHABJIMBAJIACh C
Mapta 2023 r., B 3a5ie’)KHOM TTouBe — ¢ KoHIa anpesst 2023 1. [leproabl ¢ BTaXKHOCTBIO OOJIbIIe
HanMMeHbIIeH BraroeMkocTd B cinoe 0—60 cM He Obutn BeIsiBIICHBI. [10YBBI OBbLIH Cy1IIE, UeM B
3acynuiuBbid 1972 r., KOr/ia BIaXXHOCTh MEHEE BIIAXKHOCTHU 3aBSIIAHUSI B BEpXHEH 4acTu mpoduiis
Ha0Ir01a1ach B TIEPUOJ C UIOHS 10 CEHTAOPH, BO BiaxkHbIe 1969—1970 rT. OHA HE OIyCcKallach HIKE
BJIQXXHOCTH 3aBsiianud B cioe 0—20 cm 3a Beck nepuoj Ha0moaeHusl. OCHOBHOM IPUUYMHOM TaKoM
Pa3HULIBI SIBJISIETCSI U3MEHEHUE YPOBHS 3aJ€raHus TPYHTOBBIX BOA: Oosiee 4 M OCHOBHYIO YacTh
2022-2023 rr.; B 1969 T. BosBI HE omyckanuch Tiryoxe 2 M, 1971 — rimybke 4 M. B pesynbTaTe
MOJMUTKA MOYB BJIAroi 3a cuet KanuwuisipHoro noansatus B 20222023 r. He NpOUCX0Iuia, U BOJAHbBIN
PEXHUM JTyTOBO-YEPHO3EMHBIX MIOYB OOJIBIIE COOTBETCTBOBAJI BOJHOMY PEKUMY YEPHO3EMOB.
Knroueswvie cnosa: Tupoaorust NouB, J€COCTENb, JMHAMHUKA YPOBHS TPYHTOBBIX BOJ], U3MEHEHHUE
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[IpoBenena cepust 1a00PaTOPHBIX HIKCIIEPUMEHTOB C UCIIOJIB30BAHUEM METOJOB MOCJEI0BATEIBLHOTO
yBenuueHus temrepatyp (IIYT) u paBubix Bpemen (PB) ¢ nenbro u3ydeHus: teMiepaTypHOu
YyBCTBUTEIILHOCTH JIbIXaHUS TOP(PSIHBIX TIOYB PA3HBIX MPUPOIHBIX 30H: F0)KHOU TYHJIPBI, CEBEPHOU
Talry ¥ MOA30HBI XBOMHO-IITUPOKOJIUCTBEHHBIX JecoB. KoadduimeHt TemnepatypHoi
gyBcTBUTENBbHOCTH Q10 BapbupoBai B mmpokux npeaenax (1.3—4.8) u B cnyyae npuMeHEHHs] METOa
PB xapakrtepuzoBaics ApKo BbIPaXEHHOW 30HAJIBHOCTHIO, CHHKAsICh OT CEBEPHBIX IIMPOT K
yMepeHHbIM. B xonoxnom untepsane temneparyp (5-15° C) Q10 Bospactain ot 10kHOM TyHaps (3.5) K
ceBepHOU Taiire (4.8) u nanee pe3ko CHUXKAJCS JIJIsl HOJ30HBI XBOMHO-IIMPOKOIUCTBEHHBIX JIECOB (2.5).
B temnom uatepsane (15-25° C) 6110 0T™MEUeHO Mm1aBHoe yMeHbinenre Q10 B 30HanBHOM ALy
10’kHas TyHJipa (2.6) > ceBepHas Taiira (1.6) > moa3zoHa XBOMHO-IIUPOKOIMCTBEHHBIX JiecoB (1.3).
Ouenku, nosydeHHsie MmetoqoM [1Y T, HanpoTus, mokazanu cnadyro n3meHInBocTh Q10. PesynbTaTh
UCCIIeIOBAHUS JEMOHCTPUPYIOT OOJBIIYIO TEMIIEPATYPHYIO YYBCTBUTEILHOCTh JIBIXaHUS MTOYB
CEBEPHBIX LIKUPOT M0 CPABHEHUIO C TAKOBOM ISl yMepeHHBIX. [TomyyeHHbIe 3aKOHOMEPHOCTH
n3meHeHui BenmuurH Q10 MOTYT OBITH HCTIONB30BAHBI IJIs YIYUIIEHUS PETHOHATBHBIX KIIMMATHYECKUX
MOJIeTIEH, YYUTHIBAIOIINX BKJIAJ TOP(SHBIX MTOYB B YIIIepoaHbIi O6ananc v smuccuto CO2 ¢ mouBeHHOU
MTOBEPXHOCTH.

Knrouegvie cnosa: Topd, yrnepoausiii 6ananc, nsmenenue kimumara, Q10, CO2

N. E. Garcia-Calderon, E. Fuentes-Romero, E. Ikkonen, and V. Sidorova "CO2 and CH4 Fluxes inWetland
Ecosystems of the Mezquital Valley, Central Mexico," Eurasian Soil Science, 57 (10), 16281637 (2024).
https://doi.org/10.1134/S106422932460129X

We measured dark CO2 fluxes and CH4 emissions from two naturally vegetated ecosystems of the
Mezquital Valley irrigated with wastewater from Mexico City. The ecosystems were characterized by
high groundwater levels; the vegetation was represented mainly by saltgrass in the first plot and
chairmaker’s bulrush in the second. A dark chamber technique was used for the study from August 2008
to June 2009. For the two studied plots, mean values (mean + SE) for dark ecosystem CO2 fluxes (Rtot),
soil CO2 emission (Rsoil), and heterotrophic respiration (Rhet) were 26 £ 5, 14 £ 3 and 12 + 3 mg C
m-2 h-1, respectively, The annual cumulative fluxes Rtot, Rsoil and Rhet equal to 234, 127 and 103 g
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C m-2 y-1, respectively. The contribution of Rsoil to Rtot, and Rhet to Rsoil varied significantly over
the study period, with no clear relationship to seasonal dynamics. The observed low CO2 fluxes may be
due to soil salinization resulting from wastewater flooding. The fluxes of CH4 were observed in the
flooded plot, with peaks up to 370 ug C m-2 h-1. The fluxes of CH4 were significantly higher when
plants were present in the measurement chamber than when there were no plants, confirming the
important role of plant cover in CH4 transport. Unlike CH4 fluxes, CO2 fluxes show seasonal
dynamics, mainly due to their strong dependence on temperature. The observed results may be useful
for properly estimating the global C budget and the contribution of saline soils to C fluxes.

Keywords: Ecosystem respiration, soil gas emission, heterotrophic respiration, static chambers,
wastewater irrigation

Buosnorust nous

. B. Kapenun, A. H. 3omotyxun, O. B. Peokkos, B. H. JIynun, . I'. 3amonomuukos, O. D.
CYXOBeeBaI/ICHOJILSOBaHI/Ie MHOT'OJIETHUX I/ISMCPGHI/Iﬁ JAbIXaHUWA IIOYBLI JJIA paCcdCTOB HeTTo-Oananca yriepoaa
Bakocucremax LlenrpanbHoro Uepnosembs // [TouoBenenue. 2024. Ne 10. C.
1374-1386.https://doi.org/10.31857/S0032180X24100073

D. V. Karelin, A. N. Zolotukhin, O. V. Ryzhkov, V. N. Lunin, D. G. Zamolodchikov, and O. E.Sukhoveeva "Use
of Long-Term Soil Respiration Measurements for Calculating the Net Carbon Balancein Ecosystems of the
Central Chernozemic Region," Eurasian Soil Science, 57 (10), 1638-1650
(2024).https://doi.org/10.1134/S1064229324601318

[IpoananuzupoBansl MHOTONIeTHHE 2017-2023 1. HabMOACHMS 3a 3Muccueir CO2 U3 MOYBHI B
LenTpansaom YepHozembe, Kypckast 0651acTh, KOTOpBIE MIPOBOIUIH C MIOMOIIbIO HHPPAKPACHBIX
ra30aHaju3aTopoB METOAOM 3aKpHIThIX kamep. [lomyueHHbIe OIEeHKH IbIXaHusl TOYBHI 3a TOJ] B
AQHTPOIIOTEHHBIX U MMPUPOJIHBIX IKOCUCTEMAX, (POPMUPYIOIINX COBPEMEHHBIN JIECOCTEITHOM
arponanamadt eBponeiickoit yactu Poccun, BappupyroT ot 651 + 88 (HeynoOpsemblit oropoma) u 895 +
91 (maoronernue mamuu) 10 1040 = 55 r C(CO2)/(M2 r0o/) B IyTOBBIX CTEMSAX U NTUPOKOTUCTBEHHBIX
necax, a Takxe 1549 + 215 r C(CO2)/(m2 ron) na 2—8-netHei 3anexu. 1oyt MUKpOOHOTO IBIXaHUS B
MECTHBIX MIOYBAX 3a BEreTAlMOHHBIN Ce30H cocTaBmia 55.5% B IMUPOKOIMCTBEHHBIX Jiecax, 72.4% B
TyroBoi crenu u 77.6% Ha 3anexu. PaccuutanHble O pa3HUILE MEXIY YUCTON NEPBUYHOMN
npoaykiueit (mo moaeau CBM—CFS3 u naHHbIM Takcalvu) U TeTepOTPOPHBIM JbIXaHUEM (JbIXaHHUE
nouBbl ¥ 3Muccust CO2 OT KpyIHOTO JPEBECHOTO e0prca) OLIEHKH 3KOCUCTEMHOT0 HETTO-0anaHnca
TpeX y4acTKOB IMUPOKOIUCTBEHHOTO Jieca BapbupytoT oT +130 r C/(M2 rom), COOTBETCTBYIOLIETO
MOTJIONIEHUIO yTaepoaa u3 arMocdepsl, 10 —112 r C/(M2 ro1), COOTBETCTBYIOIIETO €TI0 UCTOYHUKY. B
MOCJIETHEM Clly4ae HETTO-UCTOYHHUK CBS3aH C HAKOIJICHUEM 3HAYUTEIBHBIX 3aMacoB KPYITHOTO
JPEBECHOTO JieOprca B pe3ysibTaTe ru0eu AepeBheB OT kKcmiodaros. Ha mamHsx aHagoruaHo
paccUUTaHHBIC 110 YHCTON NEPBUYHOMN MPOAYKIIMH U TETEPOTPOGHOMY BIXaHUIO MTOKA3ATEIH
HeTTo-0ananca yriepoaa meHstoTcs ot +186 1o —144 v C/(M2 rox). [Ipu sToM nmogaBistomuiA BKIa B
MEXKT0JIOBbIE BapHallU¥ reTepoTPO(HOTO IbIXaHUs HA PA3TUYHBIX MOJISIX BHOCHUT BHUJ] BO3/IETIBIBAEMON B
naHHoe BpeMsi KyabTypbl (87.9%). Crnenan BbIBOJ O MPUMEHUMOCTH paccMaTpUBAEMOr0 MOIX01a IPU
olleHKax HeTTo-0anmanca C, Kak B IPUPOAHBIX, TAK U B AHTPOIIOTC€HHBIX 3KOCUCTEMAX, OJTHAKO
HanOOJIBIIIYIO CTETICHb HEOTPEICICHHOCTH BHOCST OIIEHKH JOJU MUKPOOHOTO JbIXaHUS.

Knrouesvie cnosa: eBponerickas Tepputopusi Poccuu, smuccust TMOKCUAA YIIepo/a, YucTasi IepBuYIHas
MPOIYKIus, yriiepoaubiit 6ananc, Haplic Chernozem

C.M. Paszrynus, JI.B. Bopouun Ponb rpu0oB u GakTepuii B MUHEpaIM3allui COETMHEHUI a30Ta B
nouBeOepe3HsIKa-KUCIUYHUKA TIOJ30HbI F0kHOM Taiiru EBpomneiickoii Poccun // Tlousosenenue. 2024. Ne 10. C.
1387-1399. https://doi.org/10.31857/S0032180X24100088

S. M. Razgulin and L. V. Voronin "Role of Fungi and Bacteria in Mineralization of NitrogenCompounds in the
Soil of the Wood-Sorrel Birch Forest in the Southern Taiga Subzone of EuropeanRussia,” Eurasian Soil Science,



57 (10), 1662-1673 (2024). https://doi.org/10.1134/S1064229324601604

Ha npotsbxkeHun qByX JIET ONpenessuid BKIaa rpuOoB (MUKPOMUIIETOB U IpOXOKEN) U OakTepuil B
IPOILECC HETTO-aMMOHU(UKALIUYU B IEPHOBO-T1AJIEBOIIO30IMCTOM 1OYBE MO
Oepe3HsAKOM-KUCTUYHUKOM (SIpocnaBckas 00J1acTh) ¢ UCMOIB30BaHUEM HHTHOUTOPHOTO aHau3a. B
MHUKOOHOTE canpoTpoHBIX rpuOOB mpeodiamany npeacrasutent pogos Penicillium Link (46-99%) u
Trichoderma Pers. (3—40%). YcraHoBiieHO, YTO TEMIIEPATYPa U BIAYKHOCTh MOYBBI CIIOCOOHBI
peryJaupoBaTh CE30HHBIE N3MEHEHUS 00Iel YUCICHHOCTH I'PUOOB U APOXKKEH B OUBE Oepe3HsIKa.
3aBHCUMOCTH MEXIy CE30HHBIMU H3MEHEHHUSIMH COJICP>KAaHMS B IOYBE OPraHMYECKUX YTIepoaa U a30Ta
1 00I1el YNCIEHHOCThIO IPUOOB U JPOXIKEH HOCHIIM 3HAKOIEpEeMEHHBIN XapakTep. IHruOuTopHsIit
aHaJIu3 Noka3an OJIM3Kuil BKiIag rpuOoB 1 OakTepuil B MUHEpAIU3alMI0 COSIMHEHUH a30Ta B IOYBE
Oepe3HsiKa, C HE3HAUUTEIbHBIM Npeo0iaaHeM rpuOoB B IEPBBIN 01 UCCIIEI0BAHUS U HEOOIBIIUM
JOMUHHUpOBaHUEM OaKTepUil BO BTOPOil. A30T MUKpOOHOU OGrnomacchl coctaisii ot 0.8 1o 3.9%
o0111ero a30Ta MOYBHI.

Kniouegvie cnosa: HeTTO-aMMOHU(UKALUSA, MUKOOMOTA, CaripoTpO(pHbIE IPUObI, CEJICKTUBHBIE
MHTHUOUTOPBI

P. X. Tem6oToB PecniuparopHast akTHBHOCTh MUKPOOHOM OMOMacchl B OCHOBHBIX THUIIAX FOPHBIX OYBBI0JIb
BbICOTHOTO rpaaueHTa LlentpansHoro Kaskasa // [TouBoBenenue. 2024. Ne 10. C.
1400-1413.https://doi.org/10.31857/S0032180X24100093

R. Kh. Tembotov "Respiration Activity of Microbial Biomass in the Main Types of Mountainous Soilsalong the
Altitude Gradient of the Central Caucasus," Eurasian Soil Science, 57 (10), 1662-1673(2024).
https://doi.org/10.1134/S1064229324601562

IIpencraBieHsl pe3yabTaThl UCCIIEJOBAHUH, HAIIPABICHHBIX HA OLIEHKY U3MEHYMBOCTH ITOKa3aTeseil
pecrupaTopHOi aKTUBHOCTH ITOYBEHHONH MUKPOOUOTHI (CKOPOCTH 0a3aIbHOTO U CyOCTpaT HHAYIIUPOBAHHOTO
JBIXaHMS), @ TAKKE COJIEP KaHUS yIIIepoJa OpraHu4ecKoro BelecTBa U MUKpOOHOM Onomacchl B OUYBax,
c(opMHPOBABIINXCS U (PYHKIIMOHUPYIOIIUX B €CTECTBEHHBIX (MaJIOMOBPEXKICHHBIX) ONOreoeH03ax, B10JIb
BBICOTHOT'O IpaJIn€HTa OT IPEArOPHBIX 10 BICOKOTOpHBIX paiioHoB LlenTpansHoro Kaskaza (500-3500 m Han
yp. M., 3160pyccKuil BapuaHt noscHoctu, Kabapauno-bankapus). Ilokazano, 4To npu Bo3pacTaHUM
a0COJIIOTHON BBICOTHI, OT TOPHBIX YUEPHO3EMOB K FTOPHO-IYTOBBIM CYOabIIMICKUM OYBaM, 3HAUE€HUS BCEX
M3yYEHHBIX TapaMeTPOB B MOBEPXHOCTHBIX Topu3oHTax (0—10 u 0—20 cM, B 3aBUCIMOCTH OT THUIA [TOYB)
3HAYUMO YBEJIMUYUBAIOTCA, @ HA MAKCUMAJIbHOM BBICOTE — B TOPHO-JYTOBBIX aJIbIIMHCKUX MOYBAX CYIIECTBEHHO
YMEHBIIAIOTCA. Y CTAHOBJIEHO, KAK MEHSIOTCS pacCMaTpUBAaEMble TapaMETPhI B [TOYBAX Pa3JIMYHBIX THIIOB,
PacrojIOoKEHHBIX B MpeesiaX OAHOr0 BHICOTHOTO nosica. BrisgBiIeHO, YTO CpaBHUBAEMbI€ Hapbl TUIIOB IIOYB
CTATUCTUYECKH 3HAYMMO PA3JIMYAOTCS 10 OOJBIIMHCTBY U3y4YEeHHBIX Mmokasateneii (t > 2.5; p < 0.02).
[TosydyeHHbIe TaHHBIE CBUIETENBCTBYIOT, YTO BJIMSHUE BEICOTHOTO IPaJUEHTa B 3HAUUTEIbHON CTETIEHU
MPETOMIISIETCS IOTIOTHUTENIbHBIMU (hakTopamHu. J{Jst BHISIBICHUS CTETIEHH BIUSHHUS OCHOBHBIX (DaKTOpOB,
XapaKTePHU3yIoMuX penabed (BbICOTa HAl yp. M., aCIIEKT, YKIIOH) U KimMart (19 GnokmuMaTndeckux
XapaKTepUCTUK) Ha (OPMUPOBAaHNE N3YUYEHHBIX TAPAMETPOB, IPOBEJICH MYJIbTHPErPECCUOHHBIN aHanu3. OH
MOKa3aJjl, YTO CPEeHUN COBOKYIHBIN BKJIaJ BceX 22 (haKTOPOB B BAPbUPOBAHNE U3YUYEHHBIX ITOKa3aTesen
COCTaBJISIET: B TOPHBIX YepHo3eMax 40%, B TOpHO-ITYTOBBIX YEPHO3EMOBUAHBIX NT04YBaxX 66%, B TOPHBIX
JyTOBO-CTEMHBIX CyOanbnuiickux nouBax 31%, B rOpHO-ITYTOBBIX CyOanbnuickux 67%, B TOPHO-TYTOBBIX
anpnuiickux nousax 67%. Takum oO6pa3zoM, Kak JJisl IOYB, PACIIONOKEHHBIX B0 BHICOTHOTO TPaIueHTa, TaK U
GYHKIMOHUPYIOMIMX B MpeesiaX OAHOI0 BEICOTHOTO T05ICa, BIUSIHUE PACCMOTPEHHBIX (PaKTOPOB MOKET
CYIIECTBEHHO OTJIMYAThCSA, a pefibed U KIMMAT UTPAIOT BaXXHYIO, HO HE €IMHCTBEHHYIO POJIb IIPU
(dbopMHpoBaHUM CBOMCTB ropHbIX nmous LlenTpansHoro Kaskasa.

Kniouesvie cnosa: MUKpOOHOJIOTMUECKUE XapaKTEPUCTHKH 110YB, OPTaHUYECKUH YIiepo, BIUsHUE (akTOpoB,
penbed, kiumar, Luvic Chernozems (Pachic), Mollic Leptosols (Eutric), Leptic Umbrisols

Fang Wang, Xiaoli Wang, Rong Zhao, Lihua Zhang, Suhua Li, Nan Zhang, and Haozhang Han "Differences in
the Soil Prokaryotic Microbiome during Continuous and Single Cultivation of ThreeVarieties of Chinese
Cabbage," Eurasian Soil Science, 57 (10), 1674-1687 (2024).https://doi.org/10.1134/51064229323603566
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Extended cultivation of Chinese cabbage in facility leads to significant continuous cropping challenges,
which limits the healthy and sustainable development of the cabbage industry. This study employed
metagenomic sequencing to examine soil microbial changes under continuous cropping, integrating soil
chemical properties to investigate correlations between soil microbiota and soil quality. Results
indicated that after continuous cropping of three varieties of Chinese cabbage, there were decreases in
microbial Operational Taxonomic Units (OTUs) and the abundance and diversity of soil microbial
communities. Pseudomonadota and Actinomycetota were the most dominant Phyla in the soil microbial
community. The continuous cropping of three varieties of Chinese cabbage significantly increased the
relative abundance of Pseudomonadota but decreased that of Actinomycetota and increased the relative
abundance of Gemmatimonas, Enhygromyxa, Rhizobium, Steroidobacter, and Bacillus, decreased the
relative abundance of Pseudomonas, Bradyrhizobium, Nocardioides, and Solirubrobacter. The relative
abundance of Nocardioides demonstrated a significant negative correlation with , Cl-, and available Fe,
Cu, and Zn levels. Conversely, Pseudomonas abundance showed a significant positive correlation with
soil pH but a negative correlation with, , , Cl-, Ca2+, Na+, K+, and available Fe, Cu, and Zn levels.
These findings suggested that the reduced abundance of Nocardioides and Pseudomonas may contribute
substantially to the continuous cropping challenges observed in the three vegetable crops studied.
Keywords: metagenome, prokaryotic microorganisms, continuous cropping, soil chemical properties
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Jun Zhang and Fenghua Zhang "Cotton Grown in Rotation with Soybean Alters Soil Organic Matterover Time,"
Eurasian Soil Science, 57 (10), 1688-1697 (2024). https://doi.org/10.1134/S1064229324600611

Crop rotation could effectively alleviate continuous cropping problems, but how it affects soil organic carbon
(SOC) components and chemical structures in case of different duration of continuous cropping (CC) remains
unclear. In this study, we selected cotton fields that had been continuously planted for 5, 10, 15, and 20 years for
separate soybean rotations (SR). The mechanism of SR to improve soil quality in different duration of CC was
determined by SOC components and their chemical structure. The results showed that the content of soil
available nutrients, SOC, microbial biomass carbon and soluble organic carbon in the SR treatments significantly
increased compared with those in the CC treatment (p < 0.05), but particulate organic carbon content decreased
by 24.89-81.10%. Compared with CC in different years, SR treatments significantly reduced soil humus content.
SR in 5, 10 and 15 years of CC cotton fields significantly increased the content of sucrase and decreased that of
polyphenol oxidase. Compared with CC fields in different years (5-y, 10-y, 15-y, 20-y), SR increased the relative
peak intensity of polysaccharides and decreased the relative peak intensity of alcohols and phenols. Among
them, the relative peak intensity of R5-y, R10-y and R20-y aliphatic compounds increased, while that of R5-y,
R15-y and R20-y aromatic compounds decreased, and R10-y recalcitrant components (Aliphatic + Aromatic)
increased.

Keywords: continuous cropping, crop rotation, particulate organic carbon, enzyme, aliphatic and aromatic
compounds, FTIR

Mahdi Najafi-Ghiri, Hamid Reza Boostani, and Soheila Sadat Hashemi "Effect of Low TemperatureHeating of
Potassium-Depleted Soils on Secondary Potassium Release to Calcium Chloride and WoodVinegar and
Fixation," Eurasian Soil Science, 57 (10), 1698-1708 (2024). https://doi.org/10.1134/S1064229324601082
Potassium behavior in calcareous soils are very complex and are affected by several factors, such as the
content of carbonates and soil heating. In the present research, the comparison of four calcareous soils
with varying amounts of carbonates, different mineralogy, and texture (collected from Fars province,
southern Iran) was compared to analyze the content of K species, K release by solutions of 0.01 M
CaCl2 and 1% wood vinegar, and K refixation. The study also investigated the impact of heating
K-depleted soils to 100°C on the secondary release and re-fixation of K. The results showed that the
studied soils contained 3— 60% carbonates, 14-53% clay, and a relatively similar mineral composition:
smectite, illite, chlorite, palygorskite (in dry areas), and vermiculite (in humid areas). Wood vinegar
extracted more K from soils with less carbonates than CaCl2, while this difference was not significant
for Fluvisols, which contains about 60% carbonates. Mollic Vertisols with low carbonate content (about
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3%) and high levels of clay and smectite released less K in the initial phase. However, K release by this
soil decreased less in the second phase, indicating the higher buffering capacity of Mollic Vertisols in
providing soluble K. Heating the soil increased the secondary release of K, but decreased the amount of
K re-fixation in soils treated with CaCl2. Generally, Mollic Vertisols fixed more K than other soils. In
addition, the type of extractant had no effect on the content of K fixation in the studied soils except
Mollic Vertisols. However, wood vinegar reduced the K fixation content in Mollic Vertisols compared
to CaCl2. In general, it can be concluded that wood vinegar can provide more K to the plants without
dissolving K-bearing minerals compared to CaCl2. In addition, soil heating can influence the process of
K release and fixation in K-depleted soils.

Keywords: mineral dissolution, Ca-K exchange, smectite, illite, vermiculite re-fixation of K

C. B. JIykun Dxonorudeckas OleHKa COJICPIKaHUS TSAKEIIBIX METAJIJIOB M MBIIIBSKA B TIOYBAX
UCETbCKOXO03s1iCTBEeHHBIX pacTeHusx [{enrpanbaoro YepHosembs // [TouBosenenue. 2024. Ne 10. C. 1414-1423.
https://doi.org/10.31857/S0032180X24100101

S. V. Lukin "Ecological Assessment of Concentrations of Heavy Metals and Arsenic in Soils and Cropsof the
Central Chernozemic Region," Eurasian Soil Science, 57 (10), 1709-1717 (2024).
https://doi.org/10.1134/S106422932460146X

[TpoBenena sxonoruueckas ornenka coaepxkanus Cr, Pb, Cd, Hg, As B maxoTHBIX TOYBaX U
CEeJIbCKOXO03MCTBEHHBIX pacTeHusX L{eHTpanbHO-YepHO3eMHOr0 3KOHOMUYECKOro paiioHa Poccuu Ha
npumepe benropojckoii obnactu. B xoze ncciaenoBanuil yCTaHOBIEHO, YTO CPEIHEE COJIepKAHHE
kucnotopactBopuMsbix popm Cr, Pb, As, Cd, Hg B naxoTHBIX YepHO3€Max BBIILEIOYEHHBIX COCTABIISAET
19.8, 10.0, 4.15, 0.22, 0.021, B yeprozemax Tunuanbix — 20.0, 10.3, 4.18, 0.23, 0.022, B uepHO3EMax
o0bikHOBeHHBIX — 20.9, 11.2, 5.48, 0.35, 0.023 Mr/kr cooTBeTCTBeHHO. CpeiHee cofepKaHme
noaBKHbBIX popm Pb, Cr u Cd B naxoTHBIX yepHO3eMax BhIlen04eHHbIX cocTasiseT 0.52, 0.14, 0.06, B
yepHozemax TUHIUYHbIX — 0.46, 0.13, 0.05, B uepHozemax 00bikHOBEHHBIX — (.55, 0.13, 0.04 mr/kr
cooTBeTCcTBEHHO. [IpeBbIenust ycraHoBiaeHHBIX HopMaTuBOB OJIK 1 ITTJIK 5TUX 371€MEHTOB B
UCCIIelyeMbIX TIOUBax He HaOIoga10ch. OCHOBHBIM UCTOYHUKOM NOCTYIUICHHS] TM B MaxOTHBIE MOYBBI
benroposckoii obnactu siBisitorest opranndeckue yaoopenus. Cpennee conepxkanue Cr, Pb, As, Cd u
Hg B HaBo3e kpymnHoro poratoro ckota (25% cyxoro Bemiectsa) coctasiser 0.90, 0.78, 0.277, 0.060 u
0.0084 mr/kr cooTBETCTBEHHO. M3 HcCiIemyeMbIX CebCKOX03IHCTBEHHBIX KYJIBTYP B CEMEHAX
nojicofiHeuHuKa 3adukcupoBano Haubosnbinee coaepxkanue Cd, Pb u Cr, a B 3epHe 03UMO MIIIEHUIIBI —
Hg u As. B 3epHe cou ycTaHOBIIeHO HauMeHblIee coaepxkanue Pb, Hg u As, a B 3epHe kykypy3sl — Cr,
Cd u As. B 3epHe 03uMOIi MIIIEHUITBI, KYKYPY3bl, COU U CEMEHaX MOJICOTHEYHUKa cojiepxkanue Pb, Cd,
Hg, As He npeBbIlIano 3HaYeHU MpeesIbHO JOMYCTUMbBIX KOHIIEHTPAIIMM, YCTAHOBIECHHBIX JJIs
MPOAYKIINH, MpeTHa3HAYCHHON Ha MUIIEBbIE 1e/H, a KoHIeHTparus Cr He MpeBbIlana MaKCUMaIbHO
JOTTYCTUMOTO YPOBHS, YCTAHOBJIECHHOTO ISl KOPMOB.

Kntouesvie cnoea: MOHUTOPUHT, YePHO3EM, YAOOPECHMSI, KaJIMHIA, CBUHEII, XPOM, PTYTh, COJICPKAHHE
MOJABUXKHBIX (POPM AIIEMEHTOB

S. Bhuyan, D. K. Patgiri, B. K. Medhi, B. Deka, G. G. Kandali, S. J. Medhi, S. Kalidas-Singh, A.Debnath, R. R.
Zhiipao, T. Tsomu, S. R. Devegowda, and M. Sandillya "Prediction of Soil Quality Index (SQI)and Its Minimum
Dataset Indicators for Rice-Based CroppingSystems in the North Bank Plain Zone of Assam," Eurasian Soil
Science, 57 (10), 1718-1729 (2024).https://doi.org/10.1134/51064229324600854

Prediction of soil quality index is one of the suitable options to determine the productivity of a cropping
system. Rice based cropping systems are the most important cropping systems followed in the North
Bank Plain region. The productivity of such system has declined continuously due to deterioration of
soil quality. The current study was carried out in Cambisols soil to establish soil quality index based on



soil physical and chemical properties and identify quality indicators from the rice cropping system. A
total of 180 georeferenced surface soil samples were collected from five rice based cropping systems.
The principal components analysis and machine learning model were used to screen the minimum data
set indicators for computing the soil quality index. The minimum data set indicators were found as
cation exchange capacity, micro aggregate, organic carbon, total porosity and available phosphorus. The
SQI for the district ranged from 0.48 to 0.87, with an average of 0.62. The SQI was more significantly
positively correlated with the rice equivalent yield of rice potato-based cropping systems, followed by
rice rabi vegetables. The spatial variability of the SQI was presented on the geographical information
system (GIS) platform through inverse distance weighting (IDW) method of interpolation.

Keywords: geo-referenced, principal component analysis, machine learning, geographical information
system

Anyou Xie, Qingwei Zhou, Li Fu, Lichuan Zhan, and Weihong Wu "From Lab to Field: Advancementsand
Applications of On-The-Go Soil Sensors for Real-Time Monitoring," Eurasian Soil Science, 57 (10), 1730-1745
(2024). https://doi.org/10.1134/S1064229324601124

On-the-go soil sensors have emerged as promising tools for real-time, high-resolution soil nutrient
monitoring in precision agriculture. This review provides a comprehensive overview of the current
state-oftheart in on-the-go soil sensor technology, discussing the potential benefits, limitations, and
applications of various sensor types, including optical sensors (Vis-NIR, MIR, ATR spectroscopy) and
electrochemical sensors (ISEs, ISFETS). The integration of these sensors with positioning systems
(GPS) enables the generation of detailed soil nutrient maps, which can guide site-specific management
practices and optimize fertilizer application rates. However, factors such as soil moisture, texture, and
heterogeneity can affect sensor performance, necessitating robust calibration models and standardized
protocols. Future perspectives highlight the need for multi-sensor systems, incorporation into 10T
networks for smart farming, and enhancing affordability and adoptability of on-the-go sensor
technologies to promote widespread adoption in precision agriculture.

Keywords: precision nutrient management, site-specific management, sensor performance, calibration
models, 10T networks

Jerpagaums, BOCCTAaHOBJIeHHE M OXPAHA M0YB

B.A. Yanueirun, M.B. bypauesckas, T.M. Munkuna, C.C.Manmxkuea, T. U. Cupomns, H. I1.HUepuukosa, T. C.
HynaukoB OcoO0eHHOCTH HAKOIUIEHUS U PACIIpeIeTIeHUS TSUKEIbIX METANIOB B IOYBAXH JIEKAPCTBEHHBIX
pactenusx umnakTHoi 30H6I HoBouepkacckoit I'POC // TTouBoBenenune. 2024. Ne 10.C. 1424-1438.
https://doi.org/10.31857/S0032180X24100116

V. A. Chaplygin, M. V. Burachevskay, T. M. Minkina, S. S. Mandzhieva, T. I. Siromlya, N. P.Chernikova, and
T. S. Dudnikova "Accumulation and Distribution of Heavy Metals in Soils andMedicinal Plants in the Impact
Zone of Novocherkassk Power Station," Eurasian Soil Science, 57 (10),1746-1758 (2024).
https://doi.org/10.1134/S1064229324601501

OnHUM U3 SHEPreTUYeCKUX MPEANPHUITUN ePBOro Kacca OMAaCHOCTH, pabOoTaloIIeM MPEeUMYIIIECTBEHHO Ha
yriie, BBIOPOCHI KOTOPOTO OKa3bIBAIOT HETAaTMBHOE BO3/EHCTBHE HA OKpYykarollyto cpexy PocToBckoil obmnacry,
spisercs HoBouepkacckas ['POC. Lenbto uccnenoBanus sSBisuica aHanu3 HakorieHus Zn, Pb, Cu, Mn, Ni, Cr u
Cd B mouBax M pa3iIUYHBIX BUAAX JIEKAPCTBEHHBIX pacTeHUI nMnakTHOM 30HbI HoBouepkacckoit ['POC.
IToxa3zano npessienue BasioBoro cogepxanus Cr, Ni u Cd B moyBax 1o cpaBHEHHIO ¢ (POHOM U
OPHUEHTHPOBOYHO JOITYCTUMOM KOHIEHTpauu 10 1.4 pasza. IIpu 3T0M, yCTaHOBIIEHO IPEBBILICHUE MTPEAEIIBHO
JOMYCTUMON KOHLIEHTPAIMK MOABMKHBIX opM Cu B mouBax 110 4 pa3z, Zn, Pb, Ni u Cr — 1o 2 pa3. BeisiBieno,
YTO MOJIBIHb FOpPbKas, UKOPUN OOBIKHOBEHHBIN U MHUKMa OOBIKHOBEHHASI aKKyMYJIHPYIOT TSDKEJIbIe METaLIbI
MPEUMYIIECTBEHHO B HAJI3EMHOMN YaCTH, THICSYEIIMCTHUK MIETUHUCTBIA — B KOPHSX. BBIsBICHO MpEBbIIICHUE
MaKCUMaJIbHO JIOMyCTHMOTO YPOBHS COJIEPKAHUS AJIEMEHTOB Y ThICSYEIMCTHHKA 10 3.5 pa3 mo Pb, mo 5 pa3 mo
Cd u 10 3 pa3 o Ni, y monbsiau 1o Pb 10 5.5 pa3 u Ni g0 2 pa3, y nukopus no Pb u Cd 1o 2 u 6 pa3, y mxmbl
o Pb u Cd B 3 pa3a. HauGoiee BricOKOE co/iep kaHUE TIOIBIKHBIX (POPM TSDKEIIBIX METAJIOB B ITOYBE U UX
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AKKyMYJISILIHS B PAaCTCHUSIX HAOIIOaeTCs B TIpeiesiax 3 KM B ceBepo-3anagHom Hampasiennu ot [ POC. Ha
OCHOBE OMOTCOXMMHYCECKUX TOKa3aTellel JaHa OIICHKA CTEIIEHU TeXHOTEHHOM HArpy3KH Ha TTOYBHI U
JIEKapCTBEHHbIE PACTECHUS UMIAKTHOU 30HBI.

Knrouesvie cnosa: uepHo3eM, IOTEHIMAIBHO TOKCUYHBIE 3JIEMEHTBI, 3arPA3HEHME, JIEKAPCTBEHHOE PACTUTEIbHOE
CBIPBE, SKOJIOTMYECKHI MOHUTOPHHT, OMOT€0XUMHUYECKUE TTOKa3aTeNn

Q. E. Guo, S. Y. Cao, L. L. Nan, B. Dong, Z. B. Zhan, and Z. Wang "Ecological Risk Assessment of Cu,Ni, Cd,
Hg, Zn, Pb and As in Typical Farmland Gray-Brown Desert Soil in China," Eurasian SoilScience, 57 (10),
1759-1766 (2024). https://doi.org/10.1134/S1064229324601306

Heavy metal pollution in soils is a common environmental issue. However, previous studies have
primarily investigated the total concentrations of heavy metals, while fraction analysis of heavy metals
has rarely been conducted. To bridge this gap, 18 topsoil samples of gray-brown desert farmland soil
from the Jinchuan District, Gansu Province, China, were collected to analyze the total concentrations
and fractions of Cu, Ni, Cd, Hg, Zn, Pb, and As with the Tessier sequential extraction method that were
mainly found in the residual fraction (Pb 50%, As 99%). Ni and Pb were associated with secondary
bound to carbonate fractions in most soil samples, while Cd, Hg, and Zn were associated with secondary
bound to organic matter fractions. Cu was associated with secondary water-soluble, exchangeable,
bound to carbonates, bound to Fe-Mn oxides, and bound to organic matter fractions. The mean values of
RAC were in the sequence of Cu > Zn > Cd > Pb > Ni > Hg > As. The results of RSP indicated that the
ecological risk levels of Cd, Ni, Cu, Zn, As, and Hg in the soils were low, and Pb was the most
significant potential risk factor among all elements. The findings can be used to practice sustainable soil
management in the area.

Keywords: metals(loid) fractionation, risk assessment code, secondary and primary phase ratios
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