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C.B. I'youn, A.B. Jlynaue, A.K. XomkaeBa [TouBbl akkyMyJIsiTUBHBIX OeperoB BocTtouno-Cubupckoro mopst //
[TouBoBenenwue. 2022. Ne 9. C. 1073-1085. https://doi.org/10.31857/S0032180X22090076

Ha Geperax akkymymsiTuBHOTO THIIa BocTouHO-CHOMpPCKOro Mops GOpMHUPYIOTCS TTOYBHI IO
MOPCKHUM BIIUSIHUEM — TaJIacCOCOJIH, 00beIUHSIONTNE ClT1abopa3BUThIC HE3aIepHOBAHHbIE
MMOYBHI BATTOB (PETryJISIPHO 3aTOTUIIEMON HArOHHO-TIPUJIMBHON 30HBI), TTOYBBI MapIIeit
(meproIMYECKU 3aTOTIIIEMOM 30HbI) PA3HOW CTETICHU 3aCOJICHUS U MO Pa3IMYHBIMU
PaCTUTEIIPHBIMH aCCOITMALIMSIMU, a TAK)KE MAaPUTUMHBIC ITOYBBI — OJIM3KHUE TIO CTPOCHHIO K
30HAJILHBIM M HE MCTBITHIBAIOIINE 3aTOIUICHUM, T/I€ BIUSHUE MOPS TIPOSIBIISIETCS B a3paibHOM
MIPHUBHOCE COJICH U OpraHO-MUHEPaJILHOI0 MaTepHraia C OTOJICHHBIX MPUOPEKHBIX YUACTKOB.
CnaGopa3BuThle MapIIeBbIe MTOYBBI COXPAHSIOT MPU3HAKK UCXOIHOTO CTPOCHUS MaTepurana
ocajika, CGOpMHUPOBAHHOTO B 30HE BAaTTOB, Ha KOTOPHIE HAKIIABIBAIOTCS MPOIECCHI
3aCoJIeHUs, CyJIb(haTpeyKIUH, OTJICEHHUsI, KPHOTEHHOTO MacCOOOMEHa, a TaKkKe
MOCTYIUJICHHU S, HAKOTUICHUS U CcJIa00i OMOXUMUYECKOU TpaHchopMaluu rpyooro
OpraHUYeCKOTO BemecTBa. B mpenenax mapiieir GopMHUpYIOTCS B pa3HOM CTEIICHH
3aCOJICHHBIE TOYBBI C MIPU3HAKAMU TIepepacIipeieiieHus cojiel B Toax npoduieit, ciadoro
YBEIIMUCHHS UX COJICP)KAHMS B OPTaHOCOAEP KAIMX TOPU30HTAX U HAJl MEP3JIOTOM, IPKOTO
MPOSIBJICHUH MIPU3HAKOB CyIbdarpenykiuu. Ha TeppuTtoprn 0COKOBBIX MapIieit
JTOMUHUPYIOT OPTraHOTEHHBIC C1a003aCOJICHHBIE M TOP(PSIHUCTO-TIIeeBaThIC TTOYBKI. bobIas
4acTh [MOYB MapIliel UCCIIeyeMON TePPUTOPUHN (POPMUPYETCS B YCIOBUIX MOJUTOHATBHOTO
MEpP3JIOTHOTO pelibeda, BEICOKOW 00BOJHEHHOCTH MPpoduIe, OJU3K0Tr0 3aj1eraHus
MHOTOJIETHEN MEP3JIOTHI.

KiroueBbie ciioBa: ApKTHKa, MapIiliv, BaTThl, MAPIIEBhIE TTOYBBI, MAPUTUMHBIC TIOYBHI,
CHHJIUTOTCHHOE TTOYBO0Opa3oBaHne, MHOTOJIETHSA Mep3ioTa, Tidalic Cryosols

A.U. Ky3nenona, A.B. 'opuos, [I.H. Te6enbkona, A.Jl. Hukutiuna OnieHka BeIHOCA YTiIepoja ¢ TOYBEHHBIMU
BOJAaMH B JOMUHHUPYIOIIUX THUMAaX Jieca bpsHckoro nmosnecks // [louBosenenue. 2022. T. 67. Ne 9. C. 1086-1097.
https://doi.org/10.31857/S0032180X2209012X

JlaHa cpaBHUTENIbHAS OIICHKA MOCTYIUIEHUS OPTaHUYECKOT0 YIIepoaa ¢ aTMOC(hEepHBIMU
BBINIAJICHUSIMU U BBIHOCA PACTBOPEHHOT'O OPraHUYECKOT0 yTIIepo/ia U3 Mo4YB
XBOMHO-IIIMPOKOJIMCTBEHHBIX JIECOB PA3HOTO THUIA HA MOYBOOOPA3YIOIIUX TTOPOAAX
MEeCYaHOTO TPAHYJIOMETPUUYECKOTo cocTaBa. OOBEKTHI HCCIIEIOBAHUS — JOMUHUPYIOIIKE
THUIIBI XBOMHO-IITUPOKOJUCTBEHHBIX JiecoB bpsiHckoro [lonecks: cocHsku
KYCTapHUYKOBO-3€JIEHOMOIIIHBIE, COCHSKH CJIOKHbIE OOpeabHO-HEMOPAIbHOTPABHBIE U
MOJIUIOMUHAHTHBIC IIUPOKOJMCTBEHHBIE C €IIbI0 HEMOpaJIbHOTpaBHBIC. B cpegHem 3a
TpexiieTHui nepuoa (2016-2019 rr.) HabmroaeHu NOCTYIJICHUE YIJIEpoAa C I0KAEBbIMU U
CHETOBBIMU OCAJIKaMH B COCHSIKaX KyCTapHHYKOBO-3€JICHOMOIITHBIX U COCHSIKAX CJIOKHBIX
coctaBisuio 60 + 4 kr C/(ra roa) u okazanoch 00JbIIe, 4eM B XBOMHO-ITUPOKOIUCTBEHHBIX
Jecax, rje ypoBeHb noctyruieHus coctapisieT 47 + 2 kr C/(ra rox). BelHOC oprannieckoro
yIJepo/ia U3 OPraHOT€HHbBIX TOPU30HTOB B MOJIMJOMUHAHTHBIX ITUPOKOJIUCTBEHHBIX Jecax B
cpennem B 4 pa3a menbliie (14 + 4 xr C/(ra rog)), 4em B COCHSIKaxX
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KyCTapHUYKOBO-3€JICHOMOIITHBIX, OTIMYAIOIIUXCSI MOIIHON TOoACTHIIKOM (56 + 22 kr C/(Ta
ron)), ¥ B 2.5 paza MeHbIIIe, YeM B COCHSIKaX clIOkKHBIX (36 £ 12 kr C/(ra ron)). Cnydyan
BBIHOCA OPTaHUYECKOI0 YIJIEPOJia U3 HUKHUX MUHEPAIIbHBIX TOPU30HTOB JJIsl pa3HbIX TUIIOB
XBOWHO-IITUPOKOJMCTBEHHBIX JICCOB OKA3aJIMCh SAMHUYHBIMHA M U3MECHSIJIUCh B CPETHEM OT 6
1o 12 xr C/(ra rox). BuyTpunpoduinbHoe pacnpeaeaeHue paCTBOPEHHOT0 OpraHMueCKOro
yIJIepojia CBUICTEIBCTBYET 0 Oojee a3hdhekTuBHOU (PuKcaruy yriepoaa B MUHEPATIbHOM
YaCTH MOYBEHHOTO MPOQUIIsl B COCHOBBIX JieCaxX MO CPAaBHEHUIO C MTOJTUMAOMUHAHTHBIMU
ITUPOKOJIMCTBEHHBIMU JIECAMH C €JIbIO.

KroueBbie cinoBa: 3anoBeqHUK “‘bpsHCKHH Jiec”’, XBOMHO-IITUPOKOJIUCTBEHHBIE JIECA
9 b

aTMoc(epHbI€ BBINAICHUS, TU3UMETPUUECKHUE BOJIbI, PACTBOPEHHBIN OPraHUYECKUI YIiaepo,
Albic Umbric Podzol

T.C. Komogckuii, H.C. I'amoBa, A.H., I'ennanues, E.A. ®aponosa, T.E. f3pukosa IlocnenoxkapHoe cocTosHue
TaexkHbBIX Mo4B xpedra Xamap-Jladan (IIpubaiikanse) // [louBoBenenne. 2022. Ne 9. C. 10981111.
https://doi.org/10.31857/S0032180X22090118

N3yueHa raps NpupOJHOTO IPOUCXOXKACHUSA HA TEPPUTOPUHN balKkaabCKOro rocy1apCTBEHHOTO
MPUPOAHOTO OHMoc(epHOTO 3aroBeIHIKA, HAXOAIIasICs B Ipeenax oacceitna p. Muimxa B mosice
TEMHOXBOWHOM MUXTOBOH ¢ KEPOM Talirk Ha Oypo3zeMax oxene3HeHHbIX (Skeletic Cambisols (Humic,
Protospodic)) u nurozemax meramopdu3oBaHHbIX 0xxene3HeHHbIX (Cambic Leptosols (Humic,
Protospodic)), B MeCTOOOUTaHUH, TAITUYHOM JJI1 CPETHETOPbs CEBEPHOT0 MaKpOCKIIOHA XpeOTa
Xamap-/laGaH. BeisiBiIeHBI M3BMEHEHUS IOYBEHHOTO U PACTUTENILHOTO TOKPOBA HA YYACTKE TapH Io
CPaBHEHMIO C (JOHOBBIM HEHAPYIICHHBIM JIECHBIM JaHamapToM. OTMEUEHO 3HAUNTEIBHOE U3MEHEHHE U
YIOPOLIEHHE CTPYKTYPHI MOCIenoxapHoro ¢puroreHosa. [lokazaHo yMeHbIIeHHE MOUTHOCTEN
MOJICTHIIOUYHO-TOP(SHBIX TOPU30HTOB U MOSABIIEHUE HOBBIX MUPOT€HHBIX TOPU30HTOB, BBISBICHO
yMEHbIIIEHHE KOHIIEHTPAIMH JaOUIBHOTO YIiiepoaa, aMMOHUMHOTO U JaOUIBHOTO a30Ta, BO3pacTaHUe
conaepxanus nabuinbHoro hochopa. Ob1ee conepkaHre MOJUIUKINISCKUX apOMAaTHIECKUX
YIJIEBOOPOJIOB MOCHE T0Kapa YMEHBUINIOCH U3-3a BBITOPAHUSI OPTraHUYECKOIO BEIEeCTBA,
copOupytoiero nonuapeHsl. KoHeHTpaius rpymnsl BHICOKOMOJNEKYIIpHbIX [TAY B nmouBax B
pe3ynbTare BO3IEHCTBUS OTHSI 3HAYMMO BO3pacTaeT.

KitoueBble ciioBa: jecHble OKaphl, Ta0uIbHbIE GOPMBI yriaepoaa, a3ota u pocdopa, 3IeMEHTHI
MHUKPOOHON OMOMAacCChI, MMOJIMAPEHBI, TOCTIIUPOTEeHHAS. PO3Us OYB, MUPOTEHHBIE CYKIIECCUH JIECHOU
pacturensHocTH, Skeletic Cambisols (Humic, Protospodic), Cambic Leptosols (Humic, Protospodic)

XumMus 1mo4B

N. A. Iy6posuHa, E. B. Momkuna, A. B. Tytonen, H. B. I'enukosa, A. 0. Kapnieuko, M. B. Mensenesa
JIuHaMuKa CBOMCTB IOYB M 3KOCUCTEMHBIE 3alachl yIriepo/ia MNPy pa3HbIX TUIIAX 3eMJIETIONIb30BaHUS (CpeIHISA
taitra Kapenun) // [louBosenenue. 2022. Ne 9. C. 1112-1125. https://doi.org/10.31857/S0032180X22090052

WccnenoBaHo BIMSIHUE THIA 3€MJICTIONIB30BAHUS HA CBOMCTBA alb()EeryMyCOBBIX TIOUYB
HOPMAJIBHOTO YBJIQKHEHUS U DKOCUCTEMHBIE 3aI1achl YIIepoa B CPEIHETACIKHON MTOA30HE
Kapenuu. [Ipoananu3upoBaHbl U3MEHEHUS B CTPOCHHUH IMOYBEHHBIX MPOQHUIIeH, OCHOBHBIE
XUMUYECKUE U MUKPOOMOJIOTMYECKUE TTOKA3aTelId BEpXHUX TOPU30HTOB, 3anackl Copr u
CMHK TOYBBI B METPOBOM CJIO€ U CTPYKTYpa YIJIEpOAHBIX IyJIOB y4acTKoB. McciaenoBaiu
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130-neTHuii COCHSIK B KaYECTBE KOHTPOJIS, MAIIIHIO, CEHOKOC, a TAKXKE MOJIOI0M OJbIIaHHUK
15 et u cpegHeBO3pacTHOM COCHSAK 65 neT. B mouyBax maimHu, CEHOKOCa U MOJIOJIOTO Jieca
3a(puKCHpPOBaH MOBBIIICHHBIA ypoBeHb pH 1 anemMeHToB nuTanus npu cootHomeHnu C/N
oxouio 16. Haubonbiee coaepxanue Copr OTMEUECHO B MOYBE NaHu (2.7%) u
cpenneBo3pacTHOro Jyeca (3.9%) npu Nosw 0koi10 0.2%. B nmouBax maniiu, ceHOKoca U
crienoro jeca coaepkanue Cyue cocTaBisieT 129—-167 mr C/kr, Ha y9acTKax MOJIOJIOTO U
CPEAHEBO3PACTHOTO JIECOB cojiepkaHue Cyux HaX0AUTCS B nuana3zone 312—447 mr C/kr.
Maxkcumanbabie 3anachl Cyue 3adukcupoBansl B mouse (121 r C/m2) u noactunke (70 r C/m?)
MOJIOZOTO Jieca. B moyBax mamHu u cpegHeBO3pacTHOrO Jieca 3anachl Cyux HAXOASTCS B
npenenax 70— 81 r C/m2, Ha ceHokoce u B crienioM Jiecy 56 T C/M2. 3anacsl Copr HOUBBI B
METPOBOM CJIO€ MaKCHUMAaJIbHBI Ha ManrHe ¥ cocTaBisioT 205 T C/ra, 1 yMEHBIIAIOTCS B PsIIy
CEHOKOC — MOJIOJION — cpeAHeBO3pacTHOM — crienblii jec ¢ 89 1o 39 T C/ra. O6mue
HKOCHUCTEMHBIE 3aIachl yriepoa MakcuMaiibHbl Ha nantHe — 208 T C/ra, 4To HECKOJIBKO
mpeBbINIaeT 3anackl B 3peibix jecax — 180—193 T C/ra. 3amacer Copr MOJIOAOTO JIeca — 152 T
C/ra, Ha ceHOKOCE 3amachl yriaepoaa MUHUMaIIbHBI — 96 T C/ra.

KitoueBbie c1oBa: U3BMEHEHUE 3€MJICIONIb30BAHNS, TIOYBEHHbIE (DYHKIIMH, 3aM1aChl YIIEPO/a,
OpraHUYECKUN yTIIEPO]I MTOYBBI, YTIEPOI MUKPOOHOUM OHOMACChI, allb(eryMyCOBBIE TOUYBBI

Wuumesa JI. ., I'onoBuenko A. B. MOHUTOpUHT NPpOIyIIHPOBAaHUS MAPHUKOBBIX T'a30B Ha JaHAIIA(THOM
npoduie Bacroranckoro 6omora (3amagnas Cubups) // [louoBenenue. 2022. Ne 9. C. 1126-1138.
https://doi.org/10.31857/S0032180X2209009X

[Tpoananu3upoBana MHOTOJIETHSSI JUHAMMKA [1apaMeTPOB NMAPHUKOBBIX I'a30B B JaHIIA()THOM
npodune (JIIT) Bactoranckoro 6010Ta, pacnoioKeHHOTO B I0)KHO-TaeKHOM 30He 3anaaHoi Cubdupu.
ABtoHoMHas yacTs JIII npeacraBieHa 0cokoBO-c(harHOBOW TOMbIO, TPAH3UTHAS YACTh —
KyCTapHHUYKOBO-TPaBSIHOC(ArHOBBIM (PUTOIIEHO30M C HU3KOW COCHOM, aKKyMYJIITUBHAS YacTh —
KyCTapHHUYKOBO-TPaBsHO-C(arHOBBIM (DUTOLIEHO30M C BBICOKOM cocHOM. TopdsHas 3aiexp B mpezenax
aBTOHOMHOM U TpaH3uTHOM yacteit JII nocturaer 3, akkymynsatuBHol — 1 M. KoHlleHTpanuo
MTaPHUKOBBIX T'a30B ONPENEISIIN “peepers’ ~-MeTOA0M, SMUCCHIO — KAMEPHBIM METOAOM. Y CTAHOBJICHO,
YTO B Pa3HBIX KJIMMAaTHYeCKUX yciaoBuax KoHueHTpauus CO2 B Topdsubix 3anexax JIIT uzmensnacey B
npenenax ot 0.01 10 4.2 mmons/nm®, konuenrpauus CHs — ot 0.01 10 2.19 mmons/am3. Ha done
HepaBHoMepHoro pacnpezaenenus CO2 u CHa B TopsHBIX 3a/ie3kax BBISABICHO YBETUUCHUE UX
KOHIICHTPAIIMK U YMEHBIICHNE aMILTUTY/Ibl KOJIeOaHui ¢ TTyOMHON. Y CTaHOBJIEHO TOCTOBEPHOE
BIIMSIHME OOTAaHMYECKOTO COCTaBa TOP(OB Ha BHYTPU3ATIECKHYIO aKTUBHOCTH 00Pa30BaHUs UCCIIETYEMBIX
ra3zoB. BpeMeHHYI0 H3MEHUYMBOCTh KOHIIEHTPAIIMK MAPHUKOBBIX Fa30B B BEPXHEM METPOBOM CIIO€
3anexeii JII1 B Gosbiei cTeneHu onpeessiiv MOoroAHbIC YCIOBHUS MECSIa: BEICOKME 3HAUCHUS
koHneHTpanuu CO2 yamie peructpuposainu B utone, CH4 — B mae u centsiope. Omuccus CO2 B
Top¢snbix 3anexax JIII Ha mpoTsKeHnU BOCBMUJIETHETO Tiepro/ia Bapbuposaina ot 3.9 mo 160.3 mr
CO2/(m? 4), notoku — ot 17 go 120.5 r C /(M2 rox); smuccust CHs — ot —3.0 g0 10.7 mr CH4/(Mm? u),
notoku — ot 0.5 10 6.7 v C/(M2 rox). Ha Bcex mynkrax JIIT orMeuyann MakcuMallbHbIE 3HAYCHUS
noTokoB yraepoga CO2 1 MUHUMaJIbHBIE 3HaYeHUs TOTOKOB yriepoaa CHa B cyxoii rof ¢
ruaporepmudeckuM kodpdunuentom (I'TK) 0.9. TToroku yrinepoaa CHa, nezaBucumo ot I'TK ner,
MOCJIEOBATENBLHO BO3PACTAIN OT AKKYMYJIATUBHOM K TPAH3UTHOM M Jarnee K aBTOHOMHOM yactu JIII.
Kirouesie croBa: Tomckast 00:1acTh, CTallMOHAPHBIE HCCIIEIOBAHMS, BEPXOBbIe TOPMOSIHUKH, TOPQsHAS
3arnexn, kormnentpamus CO2, CH4, smuccust

E. B. Hlampukona, O. C. Ky6uk, C.B. JleneBa ®pakiMOHHbII cOCTaB COSAMHEHUI HEKOTOPHIX TUIIOMOP(HBIX
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XMMHAYECKHX 3JICMEHTOB B ITOYBaX MpUOpekHO# Tepputopun bapeniieBa mops (Xaiimyasipckas ry6a) //
[TouBoBenenwue. 2022. Ne 9. C. 1139-1153. https://doi.org/10.31857/S0032180X22090155

CeneHust 0 pa3nuHbIX (hopMax XMMUYECKUX 2JIEMEHTOB, Takux kak Na, K, Ca, Mg, Al, Fe,
Mn, ciocoOCTBYIOT TOHUMAHUIO T€HE3MCa MAJIOU3YYEHHBIX MOYB CEBEPHBIX MOOEPEIKU.
[IpoBeaeH aHaM3 cocTaBa pa3IMYHbIX POPM COEAMHEHUH 3JIEMEHTOB. [l onpeaeneHus
BaJIOBOTO COJIEpKaHUs UCTIONIb30BaHa cMech koHIleHTpupoBanHbix HF, HCIO4 u HCI,
KHCJIOTOPACTBOPUMBIX COEAMHEHUN — CMECh KOHIIEHTPUPOBAHHBIX pacTBOPOB kucioT HNO3
u H202, noaBMKHBIX — alleTaTHO-aMMOHUKHBIN OydepHbiil pacTBop. [lokazano, uyTo
coJiepKaHue MPUBHOCUMBIX AJIEMEHTOB JIJIsl TIOYB MapIlieBOW 30HbI B OOJIbIIEH Mepe
ONpeenseTcss KOJUYECTBOM M COCTABOM TBEPAOr0 CTOKA, OCTYHAIOLIEr0 ¢ MOPCKOM BOIOM
1 BOJ0COOPOB MOOEpekbs. [ MUHEpaTbHBIX TOPU3OHTOB MTOYB OTMEUEHA TECHAs
KOPpEeJSLMS MEXIY COIepKaHUEM WINCTON Ppakuuu u oOMeHHbIMU (popmamu K, Mg, Al
(R2 =0.4-0.5), a TakKe CHJILHOIIOABHXHBIMU (hOPMaMH THX )K€ JIEMEHTOB, BKJIto4ast Fe
(R2 = 0.6-0.8). Ha pacnpeneneHue 351eMEHTOB 110 TPOMUITIO 30HATBHBIX TIOYB,
dbopMupyrOIUXCs Ha HanOoJIee BRICOKUX MO3UIIMAX pelibeda, CyIeCTBEHHOS BIMSIHNE
OKa3bIBAIOT YCJIOBUS MEP3JIOTHOTO PEKUMA U UMITYJIbBUPU3ALIUS COJIEH.

KuntoueBbie cnoBa: MapiieBbl€ U TYHIPOBBIE MIOYBBI, BAJIOBOE COJIEPIKAHUE DIIEMEHTOB,
dbpakuoHHbIi cocTaB coequnennii Na, K, Ca, Mg, Al, Fe, Mn

BbuoJjgorus mous

S. Cinar, E. Cakir, and M. B. Mutlu Characterization of Cultivable Diversity and Carbon Substrate Utilization in
the Sediments of Tuz Lake // Eurasian Soil Science. 2022. Ne 9. https://doi.org/10.1134/51064229322090034

The aim of this study was to investigate the microbial groups inhabiting sediments in Lake Tuz by using
culture-dependent methods. Isolation and identification studies were performed on a total of 15 samples taken
from the sediment layer. In addition, 6 out of 15 samples were selected to test the applicability of BIOLOG
systems to the hypersaline sediment samples. Strains of Halobacteriales (Halobacteriota), Pseudomonadales,
Nitrococcales, Kiloniellales (Proteobacteria) and Bacillales (Firmicutes) orders were isolated. Almost all the
strains related to Bacillales were isolated from the low-salt media (12%), while halobacterial and
proteobacterial strains were mostly obtained from media with a salinity of 18% and above, with the exception
of Halomonas and Halorubrum genera, whose strains were obtained from both high and low-salt media. The
findings from the experiments performed using BIOLOG EcoPlate were as follows: (1) While microplates
containing samples prepared with 20% salt solution did not yield efficinet results, datasets obtained from those
containing samples suspended in 10% salt solution were found to be more reasonable. (2) It was found that
some community members in the samples from the Cihanbeyli region were able to metabolize a few carboxylic
acids, carbohydrates and complex carbons, however, under the applied experimental conditions, the microbial
populations in the samples from the Sereflikoghisar region could not consume the substrates in the microplate.
(3) Consistent results were obtained from the samples taken consecutively for two years, and the use of tween
40 and tween 80 in the samples taken from Cihanbeyli are quite remarkable.

Keywords: Biodiversity, cultivated microorganisms, EcoPlate, halophilic microorganisms, hypersaline sediment

Jingjing Li, Zhuoying Xu, Yongbo Xu, Xinhua Yin, Xiyu Wu Effects of Continuous Cropping of Lily on the
Physicochemical Properties and Biological Characteristics in Subtropical Facility Red Soils // Eurasian Soil

Science 2022. Ne 9. https://doi.org/10.1134/S1064229322090095
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Long-term continuous cropping of facility soils could influence soil properties, however, the
differences in soil properties among different continuous cropping years are still not well
understood. The objective of this study was to explore the effects of continuous cropping
years of lily on the physical and chemical properties and biological characteristics of facility
red soil under subtropical conditions. The real-time fluorescent quantitative PCR, chloroform
fumigation culture method, fluorescein diacetate (FDA), and other methods were used to
examine the changes of the number of bacteria and fungi in the soil, the abundance of
nitrogen (N) conversion functional genes, microbial biomass carbon (MBC) and nitrogen
(MBN), and total microbial enzyme activities in facility red soil after continuous Lily
cropping for 4 years, 5 years, 7 years. As the continuous Lily cropping years increased, soil
pH decreased, and soil available nutrients and organic matter accumulated. The number of
bacteria and the nirS gene abundance of denitrifying bacteria were the lowest in continuous
cropping for 4 years and the highest after 7 years of continuous cropping. The number of
fungi and the nirK gene of denitrifying bacteria rose. Compared with the control with no Lily
grown, the copy number of AOA gene in the facility soil after 4 years, 5 years, and 7 years of
continuous cropping decreased by 99.5, 73.8, and 45.2%, respectively; however, the AOB
gene copy number increased by 51.1, 79.1, and 112.4%, respectively. The copy number of
the N-fixing gene nifH decreased significantly and the MBC and MBN contents increased
significantly. The total enzyme activity of microorganisms showed a trend of increasing first
and then decreasing with the extension of continuous cropping years and reached the
maximum value at 5 years of continuous cropping. As continuous cropping years increased,
the total enzyme activity increased with continuous cropping for 5 years, and then showed a
downward trend. The key factor affecting soil microbial activity was continuous cropping
years. The results of this study lay the foundation for future research on the influence of
continuous cropping years on the health of facility soil.

Keywords: continuous cropping years, Lily, facility red soil, real-time fluorescence
quantification, fluorescein diacetate, gene abundance

ArpoxumMus ¥ IU10I0POHe NO4YB
Feifei Pan, Jiao Tang, Qingfei Li, Bihua Chen, Cover crop effects on soil N retention and supply in
fertilizer-intensive cropping systems // Eurasian Soil Science. 2022. Ne 9.

https://doi.org/10.1134/51064229322090125

Excessive use of nitrogen fertilizers is a common problem for intensively cultivated cropping
systems. Introducing cover crops during fallow periods is a good practice for encouraging the
sustainable use of N resources in such cropping systems. Although individual previous
studies assessing the interception of soil residual N by cover crops and its mineralization for
subsequent N supply abound, a comprehensive synthesis of cover crop effects on N retention
and supply from such studies is still lacking, especially in fertilizer-intensive cropping
systems. This paper aims to assess the influences of cover crop practices on soil N retention
and supply on the basis of published literatures. Cover crop biomass accumulation, N
absorption capacity, rootinduced rhizosphere deposition, N-stratification and biological
nitrification inhibition all play a part in temporal N storage and leaching reduction. Excessive
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pre-absorption, residue-induced immobilization or the negative priming effect can result in a
negative after-effect, increasing the risk of yield reduction and reducing the likelihood of
cover crop introduction. Comparisons between different cover crops, especially the mostly
reported leguminous and non-leguminous species, are carried out in this review and the
influences of cover crop management practices including species selection, planting and
termination time are also discussed. There is a need to develop adaptive cover crop
management practice for specific cropping systems based on its effects on N retention and

supply.
Keywords: Cover crop types, planting times, termination times, N leaching, mineralization
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[IpuBeneHb! pe3ybTaThl OLIEHKU BIUSHUS MHOTOJIETHETO KaNeJIbHOTO OPOIICHHUS
HaCaXJeHUM S0JI0HN c1a0OMHHEPATU30BAHHBIMU BOJAMU Ha TpaHC(HOPMALINIO CBOMCTB
yepHo3emoB TunnuHbIX (Haplic Chernozem) B ycnoBusix I1puky0aHCKOH HU3MEHHOCTH
3anagnoro [IpenkaBkasbs. MccnenoBanusi IpOBOAWINA B HACAKICHUX si010HU Malus
domestica copToB 3UMHETO CpoKa co3peBanus Ha nojaBoe M9 (kion T337). U3yuenue
TpaHc(hopMauu CBOMCTB OPOLIAEMBIX YEPHO3EMHBIX MTOYB OCYLIECTBIISIIN C IEPBOTO roAa
MOCJIE 3aKJIAJKU CaJia 0 BCTYIUICHUS B MIEPUO/I MOJTHOTO TOBAPHOTO TUIOJOHOIICHUS
(IepBBIM—TIATHIN TOJBI BET€TALMK). Y CTAHOBJIEHA BbIPA’KEHHAs CE30HHAs TMHAMUKA
M3MEHEHUS COJICPKAHUS BOJJOPACTBOPUMBIX COJIEH B TTOUBE IUIOAOBBIX HACAKICHUINA:
YBEJIMYEHUE KOHIEHTPAIMU B 30HE JIOKAIBHOTO YBJIAXKHEHHUS MPU PETYISIPHOM MPUMEHEHUH
KareJIbHOI0 OPOIIEHHUS U WX BhINIETaYMBaHue B 00Jiee TTyOOKHE CII0OU MOYBHI B
3UMHE-BECEHHUN nepuo. B Mono1bIX HacaKIeHUAX 0JI0HU HauOOJIbIlIasi KOHIICHTPALIUS
BOJIOPACTBOPUMBIX COJIEH YCTaHOBJIEHA B TIOBEPXHOCTHOM CJIO€ TTOYBBI HA TPAHMIIE KOHTYpa
YBJIQKHEHMUS, YACIbHAS AJIEKTPONPOBOAHOCTb BOAHOM BBITSDKKM 1 : 5 (EC1:5) B 3acynuuBeIi
netHuit nepuon yeanuuaach 10 0.701-1.211 nCm/M. B m1o1oHOCAIINX HACAKICHUSIX
BBICOKOE COJIep KaHUE COJIeH OMpe/IeTICHO B Mpe/ieiaxX BCEro KOHTYPa YBIAXHEHUS MTOYBBI
(EC1:5 0.371-0.458 nCwm/m). ITocae mATHICTHETO KANEIbHOI'O OPOIIICHHS B ITOYBE MO/
KaIeIbHULAMHU yCTAHOBIICHO yMeHblIeHue coaepxkanue Ca®* 1o 11.8 cmonb(3kB)/kT,
yBesmdenue coaepxkanus Mgt 1o 24.8 cmonbs(9kB)/kr 1 Na* 110 2.5 cMomb(3KB)/KT B cJ10€
nouBbl 0-30 cm. [IpuMeHeHne peryIspHOTO KarneJlbHOT0 OPOIIEHHUS YKE B TIEPBBINA 0T
BEreTalyy cajia NpPUBEJIO K 3HAYUTEIbHOMY YBEIMYEHHUIO COJIOHIIEBATOCTH B OTPAHUYEHHOM
o0BbeMe MOYBBI HETIOCPEACTBEHHO MO/ KaleJIbHUIIAMU, COJIep )KaHie OOMEHHOTO HATPHS
yBenuumiock 10 9.0%. [Ipu Gonee npoaomKUTeIbHOM OPOUIEHUU TPOUCXOIUIIO
MOCTETICHHOE YBEIMYeHUE 00beMa MOYBBI, TOABEPKEHHON COJIOHIIEBATOCTH, OJTHAKO
coziepxaHue OOMEHHOTO HATPHUsl COXPAHSIOCh HA OTHOCUTEIBHO CTA0UIILHOM YPOBHE
(6.1-6.7%). HecMOTpst Ha yCTaHOBJICHHBIC HETaTUBHBIC M3MCHCHHS CBOMCTB ITOYBBI
CYILIECTBEHHOTO YMEHBIIICHHS pOCTa aKTUBHOM YaCTHU KOPHEBOM CUCTEMBI SIOJIOHU B 30HE
JIOKAJIbHOTO YBJIQXKHEHUS HE YCTAHOBJICHO.
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[IpennoskeH moaxo K BBIICTCHUIO 30H SKOJIOTMYECKONW OTBETCTBEHHOCTH MPEANPUITHH —
HMCTOYHUKOB aHTPOMOT€HHOT'O BO3/ICUCTBUS HA KOMIIOHEHTHI OKPY>KaIOIeH CpeJibl, B OCHOBE
KOTOPOTO JICKHUT OTpeIeICHIE TPAaHNYHBIX TTOKa3aTelIed MPpUPOJHO-aHTPOIIOTeHHOTO (hoHa
JUTS TIOYB, @ TAK)KE€ CAHUTAPHO- U MPUPOHO-3AIIUTHBIX 30H. B KauecTBe MpUOPUTETHOTO
MHTETPaIbHOI0 UHAMKATOPA JJIsl YCTAHOBJICHUS TPaHUIL MOCIETHEN MPETI0KEHO
9KOJIOTHYECKOE COCTOSHUE IMOYB, KOTOPOE OTPAKAET O0IIee COCTOSHNUE OKPYIKAFOIIEH CPEIbI
B OTBET Ha aHTPOIIOTEHHYIO HArpy3Ky Ha MIPUPOIHBIA KOMIUJIEKC 3€MEJIb MPU
¢bukcupoBanHOoM BpeMeHd. OO0CHOBaH CrIOCO0 BBIJICICHHS 30H AKOJOTHIECKOM
OTBETCTBEHHOCTH TOYEHYHBIX HCTOUYHUKOB aHTPOIOTE€HHOTO BO3/ICHCTBHUSI, UTO CIIOCOOCTBYET
JTadbHEUIIeMy HAyYHOMY U MTPAKTHYECKOMY Pa3BUTHIO CHCTEMbI SKOJIOTHIECKOTO
MOHUTOPHUHTA, TPOU3BOICTBEHHOT'O KOHTPOJISA, OIEHKH BO3JCHCTBUS HA OKPYKAIOIIYIO
cpeny, SKOJIOTHYECKON IKCIIEPTHU3BI, a TAK)KE OpraHU3aIlid CUCTEMBbI DKOJIOTHYECKOTO
30HMPOBaHUS U HOpMUpOBaHUs Tepputopun. Ha npumepe CpenHeypaibcKoro
MeaemIaBuibHoro 3apoaa (CYM3) mokazaHo, 4TO 30HA 3KOJIOTHYECKOW OTBETCTBEHHOCTH
MPENPUSATHS, BbIICJICHHAs! paCYETHBIM ITyTEM Ha OCHOBE HEJIMHEHHON Mojienu ['enayrosa u
I'mazyHOBa, UMEET MEPEMEHHBIN pa3Mep C TpaHUIIAMU, KOTOpbIE yaalleHbl Ha 3.6—6.7 KM OT
TOYEYHOTO MCTOYHUKA BO3/ICUCTBUA. 3HAUYCHHUE MMPUPOHO-aHTPONOTeHHOTO hoHa B popme
CpPEAHETr0 FreOMETPHUUYECKOTO U3 BAaJOBBIX KOHIIEHTPAIIMM B TTOBEPXHOCTHOM CJIOC TIOYB
MapKEPHBIX JJIsl JAHHOTO BUa MPOU3BOJICTBA MOJUTIOTAHTOB, @ UMEHHO YEThIPEX TSKEITBIX
MetaiioB (Cu, Pb, Cd u Zn), coctaBuiio 68 Mr/kr. YpoBeHb €CTECTBEHHOTO (poHA 1715
HCCIIeTyeMOM TePPUTOPUH COOTBETCTBYET 20 MI/Kr. AHAINU3 MPOCTPAHCTBEHHOTO
pactpenenenus ¢paktudeckux 3HadeHnid NDVI B mpenenax rpaHuI] 30HbI 9KOJOTHUECKOMN
OTBETCTBECHHOCTH MPEANIPHUATHS, a TAK)KE Ha (POHOBBIX TEPPUTOPUSIX, TIOITBEP M
MIPABOMEPHOCTh PAHXKUPOBAHUS KOHIIEHTPAIIUH TSDKEJIBIX METAJIJIOB B IOYBE, MPOBEICHHOTO
Ha OCHOBE OCOOBIX TOUECK TEOPETUICCKOM MOJICT U OTPaKAIOIIEro CTEIIEHb aHTPOIIOTEHHOTO
Bo3ercTBus CYM3.

KitoueBbie c10oBa: 3KOJOTrMYECKOE 30HUPOBAHKE, FIKOJTOTMYECKOE HOPMUPOBAHUE, OLICHKA
BO3JICMCTBUS HA OKPY>KAIOIYIO Cpelly, OMOMHANKAIIUS 3arpA3HECHUS
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[TpencraBiieHbl pe3yIbTaThl BETETAIIMOHHOTO OIBITa HA TYMYCOBOM T'OPU30HTE
JIEPHOBO-TI0A30JIMCTOM cynecuanoi mouBkl (Albic Retisol), kotopas 1o 1990 r. 3arps3Hsiachk
TSDKEITBIMU METaJUIaMU ITyTEM BHECEHUS OCaJKOB CTOYHBIX BOJI, B Tocheaytomme 20 et



UCII0JIb30BaJach JJIs BbIpAIlMBaHUsI KOPMOBBIX TpaB U nociuennue 10 ger HaxoauTcs B
3anexu. B onbiTe n3yueHo BiausiHue pu3ochepHbix 6aktepuit pojga Pseudomonas Ha
(bpakIIMOHHBIN COCTaB COEAUHEHMI TsxeIbIX MeTaiuioB Cu, Zn, Cd, Ni u Pb B nouBe u
MOCTYIUJICHUE WX B BET€TATUBHBIE OPTaHbl U KOPHEBYIO CUCTEMY PaCTEHUM SPOBOM MILICHHULIBI.
[Tox BNHMsITHUEM MHOKYJISIIUU OAKTEPUSAMU U3MEHUIIOCH COAEPKAHNUE U COOTHOLIEHUE (OpM
COCIMHEHUM TSKEIBIX METAJIJIOB B TIOUBAX OMbBITA: YBETUUYMIOCH COICPKAHUE MTOABUKHBIX U
CBSI3aHHBIX C OPraHUYECKUM BemecTBoM coeauaennii Cd, yBemuaniock conepxanne Cu, Ni,
Pb u Zn, cBsSI3aHHBIX ¢ OPraHUYECKUM BEIIECTBOM M COCIMHEHUSIMU kelie3a. OTMEUEeHO
ymeHblieHue coaepxanus Cd u Zn B BEreTaTUBHOM Macce pacTeHU MILIEHUIIBI U
YBEJIMYEHUE COOTHOILIECHHUSI COAEPKAHMS JIEMEHTOB B KOPHSAX U BET€TaTUBHON Macce
pPacTEHUH, YTO CBUJICTEIBCTBYET 00 YBEIMUYCHUH YCTOMYMBOCTH PACTEHUN K TOKCHYECKOMY
JNEUCTBUIO TSHKEIIBIX METAJIJIOB M YBEJIMUEHUHU OapbepHON (DYHKIIMHM KOPHEW.

KitroueBsbie cnoBa: TsxKeNble METalUIbl, (PpakLMK coequHEHn, OakTepun poga Pseudomonas,
OapbepHbIe GYHKIIMU KOPHEH, METAJIIbI B PACTEHUSIX

Han Song, Baoliang Leb, Peiwen Guang, Chaoyang Guo, Yongxin Zhou, Xuegin Han, Furong Huang *,
Weisheng Lu Rapid determination of As and Pb concentrations in soil based binary grey wolf optimization and
partial least squares regression // Eurasian Soil Science. 2022. Ne 9.

https://doi.org/10.1134/S1064229322090071

To effectively monitor As and Pb pollution in soil and undertake protection measures in time,
it is critical to develop a rapid and accurate method for determining the concentration of As
and Pb in soil. Visible and near-infrared reflectance spectroscopy (Vis-NIR) was used in
combination with partial least squares regression (PLSR) to construct the prediction model
for the As and Pb concentration in farmland soil. First Derivative (FD), second derivative
(SD), multiple scattering corrections (MSC), and standard normal variate (SNV) approaches
were employed to pretreat the Vis-NIR spectra of soil samples. With the binary grey wolf
optimization (BGWO) for band selection, PLSR was applied to build a prediction model for
As and Pb content. FD pretreatment improved the accuracy of the prediction model.
Compared with the full spectrum PLSR model, the BGWO-PLSR model decreased the scale
of input data and increased predictive performance of As concentration. The number of
wavelengths for As decreased to 174, R2 P increased from 0.816 to 0.874, RMSEP decreased
from 6.366 to 5.267 mg/kg, and RPDP increased from 2.332 to 2.819; for Pb, the number of
wavelengths decreased to 159, R2 P increased from 0.867 to 0.872, RMSEP decreased from
11.456 to 11.246 mg/kg, and RPDP increased from 2.740 to 2.791. In conclusion, the
findings of our study indicate that the combined Vis-NIR and BGWO-PLSR algorithm
facilitates the rapid determination of As and Pb in farmland soil. The results provided a new
direction for the rapid determination of other heavy metals and elements in soil.

Keyword: Soil heavy metal, visible and near-infrared reflectance spectroscopy, farmland,
content detection

Chengyi Li, Mingzhu He, Hua Xu, Liang Tang Differential response of microbial C, N, and P and their
stoichiometry at different soil depths to precipitation in arid desert soils // Eurasian Soil Science. 2022. Ne 9. C.
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The responses of microbial C, N, and P to precipitation at different soil depths and
corresponding stoichiometry are important for further development of arid desert models
pertaining to global climate change. In this study, we conducted a precipitation control study
to investigate the effect of extreme drought, moderate drought, natural precipitation,
moderate precipitation, and extreme precipitation, on microbial C, N, and P, as well as their
stoichiometries, at soil depths of 0-5, 5-10, and 10-20 cm. Results indicated that the five
precipitation treatments caused a constant decrease in microbial C, N, and P contents at soil
depths of 0—20 cm. At soil depths of 0—20 cm, moderate precipitation resulted in the
decreasing trends of microbial C : N (8.10 t0 5.38) and C : P (106.13 t0 67.08) and N : P
(13.10 to 12.47), moderate drought caused microbial C : P (83.07 to 63.10) and N : P (13.43
to 5.27) to decrease but microbial C:N (6.18 to 11.97) to increase. Also, extreme precipitation
may lead to microbial N limitation at soil depths from 5-20 cm, while extreme drought and
moderate precipitation may enhance microbial P limitation at depths from 0 to 20 cm. The
soil profile indicated that microbial C, N, and P in the upper soil layer significantly affected
microbial C : N, C: P, and N : P ratios in the lower soil layer under moderate and extreme
precipitation. Overall, our findings demonstrated that short-term changes in precipitation did
not affect the decreasing trends shown by microbial C, N, and P at soil depths from 0-5 to
10-20 cm, as also the responses of microbial C, N, P to precipitation as well as their
corresponding microbial C : N, C : P, and N : P ratios tended to be different at different
depths of arid desert soils.

Keywords: vertical distribution, microbial N limitation, microbial P limitation, extreme
drought, climate change

Hcropusa Haykun

JL.T'. borateipeB, A.W. benenukrosa, ®.1. 3emckos, B.B. Jlemun, M.M. Kapnyxun Hay4nast npeeMcTBEHHOCTh
B oTeuecTBeHHOM nouBoBeaeHuu // ITousoBenenue. 2022. Ne 9. C. 1187-1198.
https://doi.org/10.31857/S0032180X22090027

B ocHOBY paboThI MOI0XKEeHa KOHUEIIHS HAyYHOW MTPEEeMCTBEHHOCTH, KOTOpasi MPECTaBIsET COO0M
dunocodckyro kareropuro. [IpeeMCTBEHHOCTh B COIMOKYJIBTYPHOM MPOCTPAHCTBE MOHUMAETCS KaK
BAXKHBIN 3JIEMEHT OTHOILLIECHUS K NMPEALIECTBYIOUIEMY OIBITY. B CUCTEME €CTECTBEHHBIX JAUCUUILINH
CYIIHOCTb IMPEEMCTBEHHOCTH PACKPBIBACTCS YEPE3 IMMOCPEICTBO aHAIN3a UCTOPUUYECKON
MOCJIE0BATEIILHOCTH HAYYHBIX UCCIIEIOBAHUI, HA KOTOPBIEC OIUPAETCS COBPEMEHHOE 3HAHHUE.
BrieckazanHoe B MOJTHOM MEPE KacaeTCa U IMOYBOBEICHUS KAK CAMOCTOSTEIIbHON HAYYHOU
TUCHUIUIMHBL. [IpennokeHo pa3nuyath 1Ba ypOBHS IPEEMCTBEHHOCTH — BHY TPUAUCHUIUIMHAPHYIO U
MeXIucUUIIMHapHY10. [lokazaHo, 4TO BHYTPUANCIUIIMHAPHAS IPEEMCTBEHHOCTh SIBIIsIETCS] HauboJee
pacrpocTpaHeHHOU (PopMOi HAyYHOTO MCCIICIOBAHMS B TOYBOBECHUHU, Oarogapsi KOTOpOi BO3MOKHO
CTAHOBJICHUE U PA3BUTHE HAYUYHOW JUCIUILIUHBI, BIUIOTH /10 (POPMYJIUPOBAHUS 3aKOHOB U KPYITHBIX
00001eHu. MeXIUCITUTUTHHAPHAS TPEEMCTBEHHOCTh B MHTETPAJIbHOM BHUJIC PACCMATPUBACT MHOTHE
MPOLIECChl HA OCHOBAHUH MCTOJb30BaHUSI METOJIOB U KOHLEMIINI CMEXHBIX TUCHUILIUH. DTO
HAIPaBJICHUE CIIYKUT OCHOBAHUEM JJIs1 Pa3BUTHS U CTAHOBJIEHUS HOBBIX HAYYHBIX JUCLUILINH, YTO
MOYKET PacCMaTPUBATHCS KAK PE3YJbTAT CUHEPreTUKU. Pean3anys B MOYBOBEACHUHN YaCTHBIX 3a/1a4,
chOPMYJIMPOBAHHBIX B CMEKHBIX JTUCIUTIINHAX, TAK)KE OTHOCUTCS K DJIEMEHTAM MEKTUCITUTUTHHAPHOM
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MIPEEMCTBEHHOCTH.
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