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HM3ydeH XpoHOPsi NaJeonoyB, HOrpeOCHHBIX 110]] Pa3HOBO3PACTHBIMU KOHCTPYKIuUsiMU kpyrnHoro (h — 3.5 m, d —
74 m) xyprana llymusiii B Kpacnonapckowm kpae. Kypran coopyeH npecTaBUTeNIs MU KaTaKOMOHOM
(48004200 1. 1. marn XX VIII-XXII BB. 10 H. 3.) 1 cpyonoii (3500-3000 1. H. wiiu XV—X BB. 70 H. 3.) KyJIbTYp
OpOH30BOTr0 BeKa. B Kyprane BBISBJICHO MATh KOHCTPYKLUH, COOPYKEHHBIX U3 MECTHBIX MTOYB M aHTPOTIOTCHHBIX
IIPUMECEH, IIPU ITOM KaXKAasi U3 MOCIEeNyOIIMX IEPEKphIBaJIa IPEIbIIYINYIO U BEIXOAWIIA 32 €€ NIPEACIIBL,
norpebast Bce HOBOE MPOCTPAHCTBO; MO KKIAOH KOHCTPYKIMEH n3ydeHa morpeOeHHas moysa. 3a Bpems
ctpoutenbcTBa Kyprada (4800—3000 . H. umu XX VIII-X BB. 10 H. 3.) B TOYBaX YBEIUYIINCH COJICP)KAHUE
OpPraHUYECKOT0 YIJIEpOoJa U MOKa3aTeId MarHUTHOM BOCIPUUMYUBOCTH, YMEHBIININCH CTEIIEHb HAPYILIEHHOCTH
npoduiIs 3eMIEpPOsSMHU, COKPATUIIOCh CoJlepKaHre KapOOHATOB U OOMEHHOI'0 HaTpUs B COCTaBE OOMEHHBIX
ocHoBaHu#. Takas ke HanpaBJIECHHOCTh U3MEHEHUN MOP(OJIIOTUYECKUX, & TAK)KE OCHOBHBIX
(GU3NKO-XUMHUYECKUX CBOUCTB OOHAPYKEHA U B MaTepuaax KypraHHbIX KOHCTPYKIUH, OT paHHEH K IO3/HEH.
[TouBbl, HcTIONBb30BaHHbIE /711 BO3BEACHMS pPA3HOBO3PACTHBIX KOHCTPYKLUI KypraHa, UMeIN pa3Hble CBOMCTBA
Ha MOMEHT COOPY>KEHHsI TOM WM MHON KOHCTPYKLUHU U COOMPAIUCH C CYIIECTBEHHO OOJBIIEH, UeM 3aHUMaeT
Kypras, IUTIOIIA/IN, YTO MOBBIIIAET JOCTOBEPHOCTD IIPOBEICHHBIX UCCien0BaHni. Ha ocHOBe aHanu3a CBOMCTB
NOrpe0eHHBIX TIOYB U MaTepHaIOB KOHCTPYKIMH MPEASIOKEHA CXeMa U3MEHEHUS KJIMMAaTHYEeCKUX YCIIOBHM 3a
TIEPUOJT CTPOUTENBCTBA KypraHa: OT paHHEKaTakoMOHOTO K CPyOHOMY BPEMEHH — YBEIHUMIOCH aTMOC(hepHOe
YBIIQ&)KHEHUE U CHU3WIACh CPEIHEro1oBast TemnepaTypa. s morpeGeHHbIX T0YB NPOBEIEH MATMHOIOTHYECKUH
aHaJN3, KOTOPBIA HE3aBHCHMO OT MAJICOTIOYBEHHBIX TaHHBIX IMOJTBEPKAACT BHIBOIBI 00 M3MEHEHHAX KIIMMATA.
Ha ocHoBe MOp(OI0ruyeckix 1 aHaTUTHYECKUX UCCIIEJ0BAaHUI paHHEKaTaKOMOHOE BpeMsl JI0MOJHUTEIbHO
0XapaKTEepU30BaHO Kak apujiHoe. Takue KIMMaTHUYeCKUEe YCIOBUS IPUBEIU K PACTPECKUBAHUIO, IETYMU(PUKALIUU
1 OKapOOHAYMBaHMIO BEPXHUX T'OPU30HTOB MAJIEONOUB B (PMHAJIE 3TOTO BpeMEHHU. TeXHUKO-TEXHOIOTUYECKHE
MIPUEMBI, UCTIOJIb30BaHHbIE MPU CTPOUTENILCTBE KypraHa, BKJIIOYaIl TPaMOOBKY 3eMJITHOTO MaTepHaia B CyXOoM
U BIIQXXKHOM BHJIe, Ipy0Ooe 3aMelBaHue, 100aBlIeHrne peyHoro uia, yriei 1 KOCTeu.

KitoueBble ci10Ba: 3BOMIONMS [TOYB, PEKOHCTPYKLUS KJIMMaTa, HOrpeOeHHbIe TOYBBI OPOH30BOI0 BEKa,
MUKpPOMOP(QOJIOTHs IOYB, KypraHHble KOHCTPYKIUH, TATUHOJIOTUS
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TopdsHble MoUBHI TaeKHOM 30HBI 3anagHol CUOUpPHU HCTOPUYECKU OTHOCUTEIBHO €1a00 U3yuyeHsl. B
JMAarHOCTHKE TOP(MSHBIX MOYB BOMPOC O MPUHAIISKHOCTH TOPU30HTA C(harHOBOTr0 o4yeca K TOYBEHHOMY
npoduITio, a TakKe O BBIJCIIEHUH €r0 HUKHEH TpaHMIIbl OcTaeTcs He peleHHbIM. B MexayHnapoaHoit
knaccudukanuu WRB u knaccudukanyuu nouB Poccun chartoBslii oyec paccMaTpuBaeTcs B KaueCTBE
HAIMlOYBEHHOTO PACTUTENILHOTO MOKPOBA, B TO BPEMS KaK B COBETCKOM KJIacCHU(PHUKAIIUU OH CUUTAETCS COCTAaBHOM
4acThI0 TOYBEHHOTO npoduist. [TocaenHei u3 mpuBeeHHBIX TOYEK 3pEHUS MPUIEPKUBACTCS U OOJNBIIMHCTBO
poccuiickux uccienoparesneii-6onorosenos. C UCMONb30BaHUEM MaTepHaa, MOJTYyYeHHOTO IPU U3YUYEHHUH
Top(sHBIX 10YB B O6acceitne p. Kazpim (mpasbiii mputok OOH, 1o130Ha ceBepHOM Taiiru, 3anagHas Cudups),
MIPOBE/ICHA CPaBHUTENIbHASL XapaKTepUCTUKA TOpU30HTa charHoBoro oueca (0—20 cM) U MOJCTUIIAIOIIETO €ro
TopstHOTO ropuzonta (20-50 cM) o Tpem napamerpam: 60TaHUYECKOMY COCTaBy Top(da, CTEIEHH ero
pasioxeHus 1 okpacke TopQsiHoi nmoussl. Bee mouss! auddepennnpoBansl Ha FTOPU30HT ovyeca U TOp(AHOI
TOPU30HT XOTsI ObI IO ogHOMY TlapameTpy (5% npoduieii), Ho B 71% ciyuyaeB — o TpeM. CTeneHb
muddepeHnmauy npoduiist Ha 1Ba TOPU30HTA UMEET TEHICHIIMIO K YBEIMUYEHHUIO B pSY MOYB,
(hOpMUPYIOIUXCS B OTUTOTPO(HBIX COCHOBO-KYCTAPHUIKOBO-C(PArHOBBIX, OJTUTOTPOPHBIX KOMILIEKCHBIX



TPsIIOBO-MOYKHHHBIX 1 ME30TPO(HBIX OMoreoleHo3ax. B mogassioneM O0JbITHHCTBE TOPPSHBIX
OJMTOTPO(HBIX MOYB MEPEXO] OT TOPHU3OHTA OYeca K TOP(PSIHOMY TOPU30HTY UMEET MOCTENIEHHBIN XapakTep, He
MO3BOJISIONINN BOCITPOU3BOIMMO OLICHUTH ITOJIOKEHHE TPAHMIIBI B TOUBEHHOM mpodumiie. [Ipemnaraercs
YCTaHOBHTH (PUKCUPOBAHHYIO MOIIHOCTH oueca B 20 cM, OTHECS €ro K IOBEPXHOCTHOMY FOPHU30HTY TOP(hSHON
MIOYBBI.

KiroueBsle ciioBa: quarHocTuka TOpQSHBIX TOPU3OHTOB, ITPAHHIIA IIOYBEHHOTO TOPU30HTA, O0sI0Ta 3anagHon
Cubupmn, knaccudukanus mous, Histosols

H. H. T'opoxosa, H. b. XurpoB Pacrio3HaBanue KaMeHUCTBIX, IECYaHBIX U KApOOHATHBIX C IIOBEPXHOCTH MOYB HA
tore [IpuBosmKcKoit Bo3BbimeHHOCTH (Bosrorpaackas o0iacts) mo kocmudeckiuM cHuMmkam // [louBoBeneHme.
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UccnepoBanu noussl Boiro-/{oHCKON OpOCUTENBHOM CUCTEMBI, B IIpeieiax ONMbITHOM cTaHuu “OporraeMas’.
Pacro3HaBanue MpoBOIUIIN IO CIIEKTPAILHON SPKOCTH KOCMUYecKoro n3oopaxenus (Pleiades) oTkpeiToi
MOBEPXHOCTH TI0YB B 4 KaHajax, U3 KOTOPBIX HanboJee paHKUPOBaHHBIC 3HAUCHHS OTMEUYCHHI B KaHaiie B1
(0.43-0.55 mxm). M3yueHbl TpH KaTeHBI, BI0Jb KOTOPBIX MMOJIyYeHA MTOJIeBast HHPOPMAIHs O MOYBaXx.
YcTaHoBeHO, 4TO HanOOobIIyI0 sipKocTh (B1) co3maroT pazdpocaHHbIe IO MOBEPXHOCTH KaMHH, ICOCHb U
necok (970-1100 en.). [lanee cieayroT MOBEPXHOCTHO-BCKHUITAOIIHE TIOYBbI C CHIILHOIIEOHUCTHIMH MTOPOIaMH
Ha riryoune okono 1.5 M u cynecuansie moussl (710-830 en.), BCKUNaroOImue ¢ MOBEPXHOCTH OYBBI Ha MECTPBIX
CYIJIMHKaX U Meckax okoio moixymerpa (10 700 en.), a Takke MOBEPXHOCTHO-KapOOHATHBIE TTOYBBI, T/I€ IECTPhIE
CYIJIMHKH U NIECKU PacIoiokeHbl IiTy0oko (6onee 70 cM), uin HabI0JaeTcsl OTCYTCTBUE KapOOHATHOTO
MaTepuaia B IOBEPXHOCTHBIX TOPU30HTAX, C IPKOCThI0 560670 en. Micnonp3oBaHue TaKOro Moaxo/1a Mo3BOJIUT
OoJiee 1eTalbHO MPOBOIUTH PACIIO3HABAHKE MTOYB 110 MaTepHajaM KOCMHYECKUX ChEMOK U Pa3aeisaTh
MOBEPXHOCTHO-KAMEHHCTHIE U MECYAHBIE MOYBBI OT MOBEPXHOCTHO-KaPOOHATHBIX MMOYB, OTOOpAXKAIOIINXCS HA
CHMMKAX IOX0)KeH MSATHUCTON HEOAHOPOIHOCTHIO, HO OTIMYAIOIINXCS CIIEKTPATBHOMN SPKOCTHIO.

KittoueBbie ci0Ba: KOCMUYECKOE N300paKeHUE, CIIEKTpallbHAsl APKOCTh, I0YBEHHO-TE€OMOP(OIOTHYECKU
npouIIb, CIEKTPATLHBIN MPO(HIIH, KAMEHHUCTOCTD ITOYB, KAPOOHATHOCTH MOYB, OTKPHITAsE TOBEPXHOCTH MOYBBI
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BrimonHeH 0030p ¥ MeTaaHaIN3 HayYHBIX CTaTeH, MOCBSIIEHHBIX OIICHKE COJIEPKAHHUS OPTaHUYECKOTO YIiIepoaa
nouB ¢ npumeHenueM noaxo0B Vis-NIR cnekrpockonuu. B 0030p Bonuto 134 uccnenosanus,
ony0JIMKOBaHHBIX B iepuoa ¢ 1986 o 2022 rr. ¢ o61elt Bei0opkoii B 709 3HaUeHNUH KOITMYECTBEHHBIX METPUK.
ITouck craTeii MPOBOIUIN B HAy4HBIX MOUCKOBBIX cucTemax: PUHII, Science Direct, Scopus, Google Scholar mo
KITIOYEBBIM cI0BOocodeTaHusM: “‘crektpockomnus mous” u “Vis-NIR spectroscopy AND soil organic carbon”. B
npoliecce MeTaaHalu3a Mpyu MOMOIIM HeNapaMeTPHUUeCcKOro 0{HOCTOPOHHET0 IMCIIEPCHOHHOTO aHAIN3a
Kpackena—Yosmca B COBOKYITHOCTH ¢ HEMApaMETPHUECKUM METOJIOM MOTIAPHOTO CPABHEHHS BBITTOTHSLITH
OIpeIeTICHNE HATMYHUS CTATUCTHYECKN 3HAYMMOM Pa3HUIIBI MEXKTy METMaHHBIMHU 3HAYCHUSIMH TPUHSTHIX
KOJIMYECTBEHHBIX METPUK MPECKA3aTeIFHON CHITBI MOJieNiel (KoadduimenTa eTepMIUHALINN, KOPHS
cpenHekBaaparuuHoit orieHkr (RMSE) u oTHOIIICHUST POU3BOIUTEIBHOCTH K OTKIIOHEHUIO (performance to
deviation, RPD)). B pe3ynbrate BbIsiBIeHa Haway4qias 3pQEeKTUBHOCTh METO/1a MPEIBAPUTEIbHON 00pabOTKH
CIIEKTpaJIbHBIX KPUBBIX. [IpoBeIeHO cpaBHEHME PE3yIbTaTOB OILIEHKH COJIEPyKaHHsI OPTraHUYECKOro yriepoa
MOYB MEXKIY METOJIOM CIIEKTPOCKOIIUH B JTAOOPATOPHH U B TIOJIEBBIX YCIOBHUSX.

KiroueBrwie ciioBa: 6€CKOHTAKTHOE 30HIUPOBAHUE, POTHO3, aITOPUTMBI, KAITMOPOBKA MOJIEIICH, BaJTAIAITHS

N. A. Iy6poBuHa, E. B. Momikuna, A. B. Tytonen, H. B. 'enukoBa, A. FO. Kapneuko, M. B. Mensenesa [TouBbt
1 TyJIBI YIJIEpO/ia Ha IIYHTUTOBBIX mopoax FOxuo# Kapenuu npu pasHbIX THIIAX 3eMIIenob30BaHus //
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HccnenoBanbl a30HAJIbHBIE OPraHO-aKKyMYJISITUBHBIE TOUBBI HA ITYHTUTOBBIX MTOPOAAX U BIMSHUE THIIA
3eMJICTIONIb30BAaHM HA MX CBOMCTBA U 9KOCUCTEMHBIE 3amachl yriepoaa. [Ipoananu3upoBaHbl U3MEHEHUS B
CTPOCHHH NMOYBEHHBIX MPO]UIIeii, OCHOBHbIE XUMUYECKUE U MUKPOOHOJIOTHUECKHE MTOKA3aTEIH BEPXHUX
ropu30HTOB, 3anackl Copr 1 CMHK IOYBHI B METPOBOM CJIO€ U CTPYKTYpa YIJIEPOAHBIX MYJIOB yYaCTKOB.
HccnenoBanu COCHIK B Ka4eCTBE KOHTPOJIS, MAILTHIO, CEHOKOC, a TAK)KE MOJIOJIOH OJbIIaHUK U
CpeAHEBO3pACTHOW CMEIIaHHbIH Jiec. B oTiarune oT 30HAIbHBIX MOYB W3MEHEHHE 3eMIICTIONb30BAHMS HE BEJIET K
3HAYUTENbHON TpaHChOpMaIIMU CBOWCTB IIYHIMTOBBIX ToYB. Hanbonbiiee BiIMsiHIE OKa3bIBAaCT yJaJICHUE
KaMHe#, cnocoOcTByo1Iee 00pa30BaHUIO PA3BUTHIX MAXOTHBIX TOPU3OHTOB. JlJIsl TOYB XapaKTEPHBI BHICOKAS
CKEJIETHOCTb, caboauddepeHnpOBaHHBIN MaIOMOIIHBIN TPOUIb, HU3KHE 3HAUE€HUS MIJIOTHOCTU U OJIM3Kas K
HelTpanbHON peakuus cpeabl. bonpmoit pazdpoc 3Hauenuii cogepxanus Copr ot 1.6 1o 11.7% obycnosien
HEOJIHOPOJHBIM COCTAaBOM IOYBO0OOpa3yonux mopoa. CeabCKoX03iCTBEHHOE OCBOCHHUE CIIOCOOCTBYET
HAKOIUICHUIO OOMEHHBIX OCHOBAaHUM, TIOJIBMKHBIX Kayus U (ocdopa, CoaepKaHre KOTOPHIX B ITYHTUTOBBIX
MOYBAX MOBBIIICHO U3HAYaIbHO. J1JI BceX y4acTKOB XapaKTepHa BhICOKas CKOPOCTh MUHEPATU3aLuU
opraanueckoro Bemectsa (C/N He Boimie 17). B mouBax ormedeHo Hebobioe cogepxxanne Cmuk (84-245 mr
C/Kr), 4TO MOXKET OBITH CJIEICTBUEM MAJIOH TOCTYIIHOCTH CyOcTpaTa BCIEACTBUE JIUTOTCHHOT'O TPOUCXO0KICHUS
yIIIepo/a U MOBBIMICHHBIX KOHIICHTPAIMHA TSHKEJIBIX METAJJIOB M JJAHTAHOU OB B ITYHTUTOBBIX IMOPOAX. 3amacel
OpPraHUYECKOT0 yriiepoja mo4s Konedmores B npeaenax 17-251 T C/ra, a 3anacel CMuk — B nipeenax 643 r
C/m2. O0mrme SKOCUCTEMHBIC 3aIackl yriaepoaa (Haa3eMHas u moa3eMHas uromacca, 1e0puc, OICTIIIKA H
M0YBa) MaKCUMaNbHBI Ha ceHokoce (259 T C/ra) u MuHUMaIbHBI B MOsioAoM Jiecy (74 T C/ra). O0muii 3amac

yrJiepo/ia Ha y4acTKax IMallHi, CPEAHEBO3PACTHOTO M KOHTPOJIBHOTO JIECOB HaxXoAUTCs B mpenenax 169-211 T
C/ra.

KittoueBbie c0Ba: U3MEHEHHE 3eMJICTIONIb30BaHNUs, TOYBEHHBIC (DYHKIIMH, 3aachl YIIIepo/ia, OpraHuYeCKUn
YIJIEPO]I TIOYBBI, YTIIEPOT MUKPOOHOM OMOMACChI, OPTraHO-aKKyMYJISTUBHBIC TTOYBBI

Zhichao Han, Feifei Wang, Dongxu Liu, Yuting Bai, Yuxin Zhou,Chunmei Sai, and Yunjiang Liang "Spatial
Distribution of Different Forms of Soil Phosphorus of a Pingguoli (Pyrus bretschneideri) Orchard in Yanji,
China," Eurasian Soil Science, (), - (). https://doi.org/10.1134/S1064229323601245

The distribution of phosphorus in permanent cropping systems such as orchards soil differs from that of other
agricultural soils because of the developed root system with a large biomass and long-life cycle of fruit trees.
However, our understanding of soil phosphorus in orchards remains poor. This study applied chemical and
spectroscopic analyses to compare differences in soil phosphorus between different slope positions and soil
horizons of a Pyrus bretschneideri orchard. The results suggested that soil phosphorus of the Pyrus bretschneideri
orchard exceeded that in wasteland. Moderately labile organic phosphorus and orthophosphate are the main
forms of soil phosphorus in Pyrus bretschneideri orchard and play an important role in phosphorus cycle of Pyrus
bretschneideri orchard soil, the continuous supplementation of them can meet the phosphorus nutrient needs of
Pyrus bretschneideri trees. Moreover, Pyrus bretschneideri trees mainly obtain nutrients from horizons AB to B,
there should be further focus to the depth of 20-80 cm of fertilizer application approximately in Haplic Luvisols.
Keywords: 31Phosphorus-Nuclear Magnetic Resonance, Bowman-Cole method, Haplic Luvisols, slope

position, soil horizon

Minxia Liu, Jiale Mi, Siyuan Wang, Shirui Xiao, Le Li, and Yindi Xiao "Characteristics of Soil Organic Carbon
Distribution in Different Economic Forests in Gangu County, Gansu Province, China," Eurasian Soil Science,
0, - (. https://doi.0org/10.1134/51064229323700242

In this study, five types of economic forest plots were selected as sample plots (Malus pumila, Juglans
regia, Zanthoxylum bungeanum, Prunus persica, and Prunus armeniaca) in Gangu County, Gansu
Province, and wasteland was used as a control to investigate the changes of soil organic carbon content
in 0—-100 cm of different economic forests in Gangu County. The results showed that the soil organic
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carbon content of different economic forests in Gangu County ranged from 12.65 £+ 0.09...7.20 = 0.13
g/kg in layer 0-10 cm. The soil organic carbon content at 0-100 cm depth ranged from high to low:
apple (Malus pumila), pepper (Zanthoxylum bungeanum), walnut (Juglans regia), apricot (Prunus
armeniaca), peach (Prunus persica) and wasteland. The SOC content of the five forest types and the
wasteland showed apparent surface aggregation, with the highest SOC content of 17.20 g/kg for Malus
pumila and the lowest SOC content of 12.65 g/kg for the wasteland in the 0—10 cm surface layer; in the
80-100 cm deep layer, the highest SOC content of 14.90 g/kg for Juglans regia and the lowest SOC
content of 9.17 g/kg for the wasteland. SOC content was positively correlated (p < 0.05, n = 126) with
soil water content, soil enzyme activity and soil microbial population, and significantly negatively
correlated (p < 0.05, n = 126) with pH and soil bulk density. Overall, the mean value of SOC content in
0-100 cm soils of Malus pumila and Zanthoxylum bungeanum is higher among the five economic forest
species in Gangu County. The mean SOC content of Malus pumila and Zanthoxylum bungeanum in 100
cm soil is relatively high among the five economic forest species, therefore Malus pumila is the
preferred choice for economic forest planting in Gangu County, and in the future economic development
and ecological restoration practice of Gangu County, it is recommended to plant a mixed forest planting
pattern of Malus pumila and Zanthoxylum bungeanum, which is conducive to improving the potential
carbon sink function of economic forests in the area.

Keywords: economic forest vegetation, soil properties, structural equation modeling, Calcic Cambisols
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M.B. Kopsetiikoa, B.1. Bacenes, H.B. Canrtan, M.B. Cinykosckas, A.C. Commna, M.C. 3aBonckux, FO.JL.
CotnukoBa, A.B. Jlonrux Ananus smuccun CO2 ropoackumu mousamu B yciosusx Kpaiinero Cesepa //
[TouBoBenenwue. 2023. Ne 11. C. 1385-1399. https://doi.org/10.31857/S0032180X23600373

Uccnenoanus nunamuku smuccu CO2 (') ¢ mapaiienbHbIM HAOMIOJEHUEM TeMIIePaTyphl U BIaXXHOCTH
MTOYBBI MPOBOIMIIU B CETUTEOHBIX 30HAX TOpo 0B Mypmanck u Anatutel (MypMaHCKas 00J1acTh) 1O CPaBHEHHUIO
C HEeHapyIIeHHBIMU (DOHOBBIMU y4acTKaMH ¢ Mas 1o oKTsi0ps 2021-2022 rr. CpeaHuie ropoICKUMU TOYBAMU
cocraBuin 5—7 r C/(M2 cyt) B netHuit nepuoa u 1-2 r C/(M2 cyT) B BECEHHUIN U OCEHHUI IEPUOJIBI.
TemmnepaTypa Oblila OCHOBHBIM a0HOTEHHBIM (DAKTOPOM, OTIPEAETISIONIIM CE30HHYIO TUHAMHKY ITOYBEHHOTO
nbixanus (R2 or 0.4 1o 0.7, p < 0.05; Temnepatyphsiif koadduument Q10 1o 2.5), npu 3ToM N30BITOUHAS
BJIQKHOCTh OKa3bIBaJIa JINMUTHPYIOLEE BO3/eicTBUE, 0COOCHHO Ha (POHOBBIX ydacTkax. HeogHopoaHOCTh
TUIPOTEPMHUYECKUX YCIOBHUM U cosiepikaHre OMO(UIbHBIX 3JIEMEHTOB ONPEISIUIIN Pa3IndMsl CPEAHEH MEXK Y
(OHOBBIMH H TOPOICKMMH MToUBaMHU. J1J1s1 (HOHOBBIX MOYB CPEAHSIS TeMIlepaTypa Obliia HIKE, a BIaXXHOCTh
BBIIIIE, YEM JJI TOPOJICKUX YYaCTKOB, YTO ONPEIENINI0 HauMEHbIINE 3HaUYeHus sMuccuu. Cpeny TopoJCcCKuxX
mouB OoJiee BBICOKAs ObLIa MOKa3aHa Ui y9aCcTKOB C IPEBECHO-KYCTAPHUKOBOW PACTUTENBHOCTHIO. KiTtoueBnie
cioBa: ypbanuzanus, ApKTHKa, 3eJeHast HHPpacTpyKTypa, IKOJIOrHdecKre (PyHKIIMH MOYB, CE30HHAS TUHAMUKA,
nmouBeHHoe npixanue, Albic Podzol, Urbic Technosol

. A. Xopomaes, . H. Kypranosa, B. O. Jlonec ne I'eperto OTkIuK reTepoTpo(HOT0 MOYBEHHOTO AbIXaHUS HA
PEXUM BBINAJACHUS JIETHUX OCAJIKOB U MOIIHOCTb CHEXHOT'O IIOKPOBA B YCIOBUSAX YMEPEHHO-KOHTUHEHTAJIbHOTO

kiumara // TlouBoBenenue. 2023. T. 68. Ne 11. C. 1400-1418. https://doi.org/10.31857/S0032180X23600749

PexxuM BbINazieHns 0CaKOB HApSLy C TEMIIEPATyPHBIMHU YCIOBUSMH SIBIISIOTCS KIIIOUEBBIMU (paKTOPaMH,
OIIPENIENIAIOIMMH CKOPOCTh Pa3I0KEHHsI OPraHNYECKOT0 BELECTBA IOYB B HA3EMHBIX 3KocucTeMax. Llens
paboThI — OLIEHKA BIUSHUS NMPOJOKUTEIEHOCTH 3aCyIIIMBBIX IEPUOJIOB JIETOM M pa3HON TITyOMHBI CHEXXHOTO
MOKPOBA 3MMOM Ha reTepoTpodHOE JbIXxaHHe MMOoYBbI. VccnenoBanus MpoBOAMIN B paMKaX JBYXJIETHETO
MI0JIEBOTO UMHTAIIMOHHOTO dKCIIEPUMEHTa, OpraHM30BaHHOTO Ha cepoii mouse (Haplic Luvisol) B 30He
YMEPEHHO-KOHTHHEHTAIbHOT 0 Kianmara (roxHoe [TonmMockoBse), Bkitouatomero 3 Bapuanra: (1) umuranus
MSTKHX TOTOJHBIX YCIOBUI C pABHOMEPHBIM IOJIMBOM ITOYBHI JIETOM M OTCYTCTBHEM €€ ITPOMep3aHus 3uMOH, (2)
MMUTALMS IBYX JIETHUX CYXUX IEPHOJI0OB MPOIOJKUTENIBHOCTHIO 1—2 MeC. C €CTeCTBEHHBIM PEXKUMOM CHEKHOTO
MIOKPOBA, (3) UMHUTALKA SKCTPEMAIBHBIX IIOTOIHBIX YCIOBHM C OJTHUM JUIUTENBHBIM (~3 MEC.) CyXUM NEPUOAOM
JIETOM U TIOJIHBIM y/IaJIeHUEM CHEXHOI'0 MOKPOBa 3UMOH. [ eTepoTpodHOe IbIXaHUE MTOYBBI ONPEEIIIN
METOIOM 3aKPBITHIX KaMep Ha IJIOLIA/IKaxX 10/l OECCMEHHBIM YEPHBIM MTAPOM B TEUEHHUE BYX JIET HEMIPEPHIBHOTO



HKCIIEPUMEHTA U OJTHOTO roJia ocje ero OKOH4YaHus. MeraHHbIe 3HaUeHUs TeTepOoTPO(PHOro MOUYBEHHOTO
JbIXaHMs 3@ BECh IIEPUO]] IKCIIEPUMEHTA B TPEX BBILIEYIIOMSHYTHIX BapHaHTax omnbITa coctaBuiu 38, 27 u 19 mr
C/(M2 1) cooTBeTCTBEHHO. MIMUTaIIMS HENPOJAOKUTEIBHBIX CYXHX IIEPHUOIOB IPUBENa K YCUIICHUIO
CYMMAapHOTO TeTepOTPO(HOTO IbIXaHUS TIOYBKI 32 MEPUO/T JIETHETO dKcnepuMenTa Ha 7—10%, 4To MOXKET OBITh
CBSI3aHO KaK C IIUKJIAMH BBICYIIMBAHUS U YBJIAXKHEHUS MOYBBL, TAK U C MOBBIIICHUEM CPEAHEH JIeTHEH
Temneparypbl 20-CaHTUMETPOBOT0 TOYBEHHOTO npoduist Ha 1.5°C. UMuTanus mpoaoKUTEIBHOTO CYyX0T0
nepuo/a npuBeia K CHIKEHUIO CYMMapHOTo reTepoTpOGHOro IbIXaHUs MOYBBI 3a TOT ke nepuoa Ha 12—-16%
KaK pe3yJibTaT HU3KOW BIaXKHOCTH 1OYBBL. [IpoMep3aHue no4Bbl SBUIIOCH IPUUYUHON CHUYKEHUSI CYMMAapHOIO
reTepoTpo(HOro AbIXaHUs MOYBBI 32 IEPHOJ] 3UMHETO0 dKcriepuMenTa Ha 34—72%. Jlonst MOPO3HOTO nepuoaa
(H0516pb—MapT) B rogoBoM noroke CO2 u3 mouBsl cocraBuia 25—34% B BapuaHTe, T/ie TIOYBa HE MpoMep3ana, u
14-19% — B BapuaHTax ¢ npomMep3aroieil mouBoit. Crenano 3akit0YeHue, YTO0 OTCYTCTBHE IPOMEP3aHusl TOYBHI,
BBI3BAaHHOE YBEJIMYCHHUEM TITyOHHBI CHE)KHOTO ITOKPOBA, IIPHUBEJIO K 00JIee CYIIECTBEHHOMY N3MEHEHHIO
BEJIMYUHBI TOI0BOTO TeTepPOTPO(GHOrO IbIXaHUS TOYBbI, YeM HEJIOCTATOK OCAJIKOB B JICTHUI CE30H.

Kirouessie ciioBa: amuccust CO2 U3 MOYBBL, 3aCyXH, OTTEIENHN, TEMIEPATYPHBIN PEKHUM ITOYBBI, IPOMEP3aHHE
M0YB, YEPHBIN Tap, IKCTpeMallbHbIe OroHbIe sBieHus, Haplic Luvisol

Xin Zhang, Baowei Zhao, Hui Liu, Yue Zhao, and Liujun Li "Mechanisms of Sludge Biochar Effects on
Thermal Properties of a Loess Soil (Sierozem)," Eurasian Soil Science, (), - ().
https://doi.org/10.1134/S1064229323600689

The purpose of this study was to analyze the effects of sludge biochar (BC) application (2, 5, 10, 15%
w/w) on the physico-chemical and thermal properties (thermal capacity, thermal conductivity and
thermal diffusion) of loess and the mechanism of action. The results showed that the application of BC
changed the soil particle size distribution, reduced the soil bulk density, increased the soil total porosity
(1.19- 11.51%), organic matter content (10.94-85.02%), saturated water content (1.85-7.15%) and field
water capacity (0.09-13.00%), and decreased the soil thermal capacity, thermal conductivity and
thermal diffusivity, with an average decreasing amplitude of 2.13, 5.45 and 7.54%, respectively. Soil
bulk density and water content (<30%) were positively correlated with soil thermal capacity, thermal
diffusivity and thermal conductivity. The mechanisms are mainly that the negative impact of changing
soil solid composition and increasing total porosity by biochar with low density and thermal parameter
values; and the positive effect of raising water content by improving soil water holding capacity. Sludge
biochar shows great potential in soil improvement and can realize sludge sustainable management.
Keywords: bulk density, soil porosity, soil water, thermal capacity, thermal conductivity

A. R. Kacimov, and S. S. Al-Ismaily "Indented Interfaces between Soil Strata: Analytical and HYDRUS2D
Modeling of 2-D Seepage Towards a Wedge," Eurasian Soil Science, (), - ().
https://doi.org/10.1134/S1064229323600707

Formation of soil horizon boundaries are commonly qualitatively described, their formation and time
evolution are rarely quantified by adequate mathematical modeling. In this paper, analytical (using
conformal mappings) and numerical (involving HYDRUS2D simulations) methods are employed to
model 2D infiltration-induced Darcian flows within a layered fine/coarse soil substrate system featuring
a wedgeshaped interface, considering both saturated and unsaturated conditions. Initial-boundary value
problems to the Richards (in particular, Laplace’s) partial differential equations are set in domains with
geometry of interfaces more complex than in regular soil profiles. The patterns of 2D distribution of
physical characteristics (streamlines, isobars, velocities, etc.) are found in two variants of such a system
(loam/gravelly non-capillary material, loam/sand), with comparison of analytical and numerical models.
The novelty of the results is in the analysis of concentrating streamlines with maximum water flow rates
and fastest travel time of advected marked particles at the tops of the jagged interface of the soil textures
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and the unsaturation of the underlying coarse-dispersed substrates during pressure infiltration of water in
such systems. Also, if the soil surface is subject to small infiltration fluxes, the opposite phenomenon of
capillary barrier, i.e. diversion of the infiltration flux from the top of the interface of the coarse
substratum, is demonstrated in HYDRUS2D simulations. Prediction of morphological variations of SPs
with non-horizontal interfaces, which undergo time-factor controlled anthropogenic drivers, is important
for theoretical soil hydrophysics and hydrological and soil/geotechnical engineering.

Keywords: horizons boundaries, soil layering, conformal mappings, Zhukovsky’s holomorphic function,
soil water velocity and travel time

buoJiorust mous
A. B. boropoackas, E. A. Kykagsckas, O. I1. Kanenckas, JI. B. Bypsak M3meHneHrne MUKpOOHOIOTHUECKUX

1 (PU3HKO-XUMHYECKUX CBOWCTB MOYB MOCIIE TI0KAPOB B COCHOBBIX U O€PE30BBIX Jiecax IEHTPAIBHBIX PAiiOHOB
3abaiikanbckoro kpas // Ilousosenenue. 2023. Ne 11. C. 1418-1436.
https://doi.org/10.31857/S0032180X23600245

HccnenoBanbl MEKpPOOHOIOTHYECKHE H HEKOTOPbIE (PU3MKO-XUMHUYECKHE CBOHCTBA IEPHOBO-TIOA0YpPOB
WILTIOBUAJIBHO-KeNe3ucThiX (Entic Rustic Podzols) cocHOBBIX U cepOoryMyCOBBIX THITHYHBIX JIETKOCYTIIMHUCTHIX
nouB (Umbrisols) mpou3BoaHbIX Oepe30BbIX JIECOB IIEHTPAIbHBIX pailoHOB 3abaiikaibckoro kpas. [locie
MI0’KapOB B COCHOBBIX HACAXXJICHUSX B JIEPHOBO-NIO0YPaX OTMEYAETCsl YMEHBIIEHUE COIEPKaHHsI CyMMBbI
OOMEHHBIX OCHOBAaHWH, BaJIOBOTO a30Ta, MOBMKHBIX COSIMHEHMH Kamus U ¢pochopa, yBeIUICHNE COOTHOIICHUS
C : N; na 6epe3HsIKOB XapaKTEepHO yBEJIMUEHNE Ha3BaHHbIX NOKa3zarenei u cyxenue cootHomenus C : N B
npoduiie CeporyMyCOBBIX TUITMYHBIX T0YB. CozepkaHie ryMyca B BEpXHEM IOYBEHHOM T'OPU30HTE CHIKACTCS
TOJIBKO Ha CBE)KEH rapu B COCHSKE 110CJI€ BBICOKOMHTEHCHBHOTO M10Kapa, TOrJa Kak Ha JPyruX y4yacTKax OHO
YBEIIMYHUIIOCH. Y MEHBIIIEHUE KHCIOTHOCTH IT0YB OTMEUYEHO Ha BCEX MPOUICHHBIX MMOKAPAMHU YUaCTKaX.
BBICOKOMHTEHCHBHBIE MOKAPhI IPUBOJAT K TOCTOBEPHOMY CHIDKEHHUIO COAEPIKaHUsI MUKPOOHOM Gromacchl U
YBEIMYCHUIO 0a3aJIbHOTO JBIXaHUS, & TAKKE K U3MEHEHHUIO CTPYKTYPBI KOJIOTOTPOPHUUECKUX TPYTIIT
MHUKPOOPIaHU3MOB B ITpo¢uiie noyB 10 riryounsl 10 cM MuHepanbHOro ropu3oHnTa. Hu3KonHTEeHCHBHBIE TIOXKAphI
3aTparuBaroT B OCHOBHOM moAcTWIKY. Koapdumment qCO2 yBenmuuBaics B 2—5 pas moce moxxapoB B
MOJICTUIIKE U B 1.5-2 pa3a B r'yMyCOBOM FOPH30HTE TOJIBKO MOCJI€ BBICOKOMHTEHCHUBHBIX M0OXapoB. Ha cBexux
rapsx B COCHSKaxX 3HAYMTEIHLHO COKPAIAIKCh 3arac MUKpOOHOH OrmoMacchl 1 MuKpoOHas npoaykmus CO2 1o
riyOuHsl 10 cM MUHEpalbHON 4acTH MOYBEHHBIX Mpoduield. Ha ocrenmHeHHOM yyacTke, c(hopMUpOBaBILIEMCS
ToCJIe BO3/ICHCTBUS TI0KAPOB B COCHSIKE M B OEpe3HsKe, B TYMYCOBOM T'OPU30HTE 3amac yriepoja MUKpOOHOH
6uomaccel cokparaics Ha 15-20%, a MukpoOHas npoaykuus CO2 ysenuuuBanack Ha 10-20%.
PaccmaTpuBaemas nocinemnoxxapHas TpaHcopMalrs CTpyKTYpPHO-(QYHKIIMOHAIbHBIX IAPaMETPOB
MHUKpOOOIIeHO03a T0YB U cHIKeHHe Ha 20—40% cyMMapHBIX 3aacoB yriepoia MUKpOOHOM 6roMacchl Ha Bcex
yYacTKax IpeAonpeessioT JITUTEIbHBIN TepHo BOCCTAHOBJICHHS ITOYB TI0CIIE TIOKAPOB B CBETIIOXBOMHHBIX U
JIMCTBEHHBIX HACAXJCHUAX LIEHTPAJIbHBIX PaiOHOB 3a0aliKaIbCKOTO Kpasl.

Kurouessie ciioBa: Entic Rustic Podzols, Umbrisols, inecubie moskapsi, MukpoOHast GrnoMacca, 6a3aipHoe
neixanue, CO2

Xue He, Wei Wang, Xiaohui Wang, Bo Zhang, Feng Shi, A. V. Kurakov, and Fugiang Song "The Potential of
Mycorrhizal Fungi to Increase Terrestrial Ecosystem Carbon Sink: a Review," Eurasian Soil Science, (), - ().
https://doi.org/10.1134/S1064229323601178

Increasing terrestrial ecosystem carbon sink is an effective way to mitigate the rise of atmospheric
carbon dioxide (CO2) concentration and achieve the goal of “carbon neutrality”. Mycorrhizal fungi are
beneficial microorganisms that can form symbiotic relationships with 90% of plants in terrestrial
ecosystems, and the symbiont contributes significantly to soil and plant carbon sink. In the review, we
take arbuscular mycorrhizal fungi (AMF) and ectomycorrhizal fungi (EMF), which are the most
extensively studied currently, as the narrative objects, and discuss the carbon sink enhancement
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potential of mycorrhizal fungi from the following four aspects. The first, mycorrhizal fungi indirectly
increase the plant carbon sink by promoting photosynthesis and increasing biomass in the host plant,
and this advantage can be maintained even under stressful conditions. The second, the process of carbon
source transportation between AMF-plant symbionts and EMF-plant symbionts is described in this
paper. The third, review describes that mycorrhizal fungi contribute to soil carbon sink by increasing
carbon input as well as decreasing carbon output. The fourth, we point out the shortcomings of the
current study and provide a prospect for future research, with the aim to provide theoretical support for
increasing terrestrial carbon sink.

Keywords: arbuscular mycorrhizal fungi, ectomycorrhizal fungi, plant carbon sink, soil carbon sink

Ya-Qi Fan, Qi Liu, Rui-Xuan Huo, Ya-Nan Wang,Lai-Chun Guo, Zhen-Ping Yang, Ting-Miao Huang,
Zhi-Qiang Gao and Yue-Jing Qiao Effects of Nitrogen Addition on Rhizosphere Soil Microbial Community and
Yield of Wheat in Loess Plateau // Eurasian Soil Science, (), - ().https://doi.org/0.1134/51064229323600847

The soil microbial community diversity of wheat rhizosphere was affected by the amount of nitrogen fertilizer.
In addition to bacterial community, ammonia-oxidizing archaea, nitrogen-fixing bacteria and denitrifying
bacteria also play important roles in nitrogen cycle. At present, the microecological mechanism of its response to
nitrogen application is still unclear. In this study, the rhizosphere soil microorganisms of winter wheat were used
as the research object. The changes of soil bacteria, ammonia-oxidizing archaea, nitrogen-fixing bacteria and
denitrifying bacteria communities under five nitrogen rates of 0 — N(0), 90 — N(6), 180 — N(12), 240 — N(16),
300 — N(20) kg N ha-2 were studied by high-throughput sequencing technology. Under N(12) treatment, the
Alpha diversity index of bacteria, AOA and nifH nitrogen-fixing bacteria and the Shannon and Simpson indices
of nirK denitrifying bacteria were significantly increased. N(12) treatment significantly increased the relative
abundance of Proteobacteria, but no significant difference was found at the nifH and nirK bacterial phyla levels.
Under the high nitrogen treatment of N(16) and N(20), the dominant bacteria of nirkK-type denitrifying bacteria
increased significantly compared with N(12) treatment, there was no significant difference in microbial
community distribution between N(20) and the control group. Therefore, the nitrogen addition under N(12)
treatment was most conducive to the absorption and utilization of nitrogen fertilizer by soil microorganisms. The
effect of nitrogen addition on microbial community was weaker than that of soil properties and wheat yield, and
nitrogen addition was significantly correlated with yield, reaching the highest yield at 300 kg ha—2.

Keywords: nitrogen fertilizer, winter wheat, functional microbial community, soil properties, Cinnamon soil
(Carbonatic, Calcifractic)
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A. Bakhshi, A. Heidari, M. H. Mohammadi, and E. Ghezelbash "Estimation of Water Retention at Low Matric
Suctions Using the Micromorphological Characteristics of Soil Pores,” Eurasian Soil Science, (), ().
https://doi.org/10.1134/S1064229323600549

The objectives of this study were to characterize the soil pore area distribution (SPAD) and estimate the
high energy soil-water characteristic curve (SWCC) using the two-dimensional (2D) image analysis
method. Totally, 24 undisturbed soil samples taken from different horizons of six soil profiles (from
surface to 1 m), were studied for micromorphological and physical characteristics including SWCC. The
undisturbed samples were impregnated with a mixture of polyester resin plus fluorescent dye diluted
with styrene. To determine the SPAD, the 2D images were analyzed using ImageJ software. The
Laplace equation was also used to transform the estimated SPAD to SWCC using the mean equivalent
diameter for each pore area class, and the estimated SWCC was compared to the SWCC which had been
measured by a pressure plate/membrane apparatus. The results showed that, in matric suctions from 0 to
1000 cm of water column, the 2D image analysis method could determine the quantity of the pores
which retain water. The macro-pores had almost circular shapes, while the finer pores exhibited more
elliptical shapes and less circularity. The Feret diameter (R) and minimum Feret diameter (r) of the
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pores were significantly different from the Feret diameter of a circular cross-section. Therefore, the
assumption of circularity of soil pores, which links SWCC to SPAD, could add uncertainty to the
obtained results, particularly at high matric suctions resulting from thin pores. More accurate assessment
and pore visibility techniques seemed to be necessary for better determination of the soil pores
characteristics such as orientation, connectivity, and functioning and the differences in diameter, volume
of the pores throughout the pores.

Keywords: soil porosity, 2D image analysis, Laplace equation, pore circularity

ArpoxXuMus U IJI0I0PO/Ie MOYB

B.IT. Camconoga, F0.JI. Memankuna, B.A. JloopoBonsckas, M.W. Konapamxkuna, C.E. sapkuna, O.H.
Oununmnosa, J.I'. Kporos, T.M. Mopo3oaa, I1.B. KpacunsuukoB UcciienoBanue HeonpeaeaeHHOCTH OLIEHOK
3aMacoB OPraHUYeCcKOro yriepojaa B maciirabax yroauii // [Tousosenenue. 2023. Ne 11. C. 14371449.

https://doi.org/10.31857/S0032180X23600725

[TpoBeneHo ucciieI0BaHNEe HCTOYHUKOB HEONIPECICHHOCTH OIICHKH 3al1aCOB OPTaHUYECKOro yriepoia B ClIoe
0-30 cm B macmTabax momaaku onpoodosanus (100 x 100 M), 3a10KESHHON HA IEPHOBO-TIOI30IMCTON
okyneTypenHoi mouse (Albic Glossic Retisol (Aric, Loamic, Ochric)). B skcriepuMeHTe HCIOIB30BaIH Ba
criocob6a orbopa mpoo: Kraccudeckuit o 10-caHTEMETPOMBIM CIIOSIM M3 TIPUKOIIOK U Oypom Ha riryouny 0-30
cM. [oTHOCTH MOUBKI onpeiessii MeToioM KaurHckoro, copepikanue yriepoaa — MmerojgoM Tropuna. Yacts
po0 JOMOTHUTEIHHO MPOAHAM3UPOBATIH B BpSHCKOM TOCyAapCTBEHHOM arpapHoM yHuBepcuTere. OLeHeHb
HEOIPEICIICHHOCTH, CBA3aHHBIC C TPUPOTHBIM BapbUPOBAHHEM, IIPOOOIIOATOTOBKON U COOCTBEHHO
AHATTMTHYECKUM IPOIECCOM. AHAIMTHYECKAs! HEOTPEACTCHHOCTh N3MEPEHUS TUNIOTHOCTH B YCIOBUSIX
MIPOBEJICHHOTO SKCIIEPUMEHTA He 3aBHCeNa OT IITyOHMHBI OIPOOOBAaHUS M COCTABIIsIA OKOJIO 6%. AHanmuTH4YecKas
MOTPEIIHOCTH 10 MeTOy TroprHa He OTIMYanach B pasHbIX Jabopartopusx. Ee Bkman coctaBisin 5-9% ot
o011Iel TUCIIEPCUH COJIEp)KaHMsI OPTraHUYECKOTO YIIIepo/ia oYBkI Ha ydacTke. HeornpepeaeHHOCTh
poOOMOATrOTOBKH 00ycioBnuBana ot 11 mo 26%, npupoanoe BappupoBanue — ot 49 10 68% ot obmieit
JUCTIEPCUU COOTBETCTBeHHO. OmpeienieHue cojepaHus yriepoja B mpodax, oToOpaHHbIX 0ypoM, Koraa
oOpaszer; oroupaercs cpazy Ha 0—30 cM, BEIMTPBIBAET B YMEHbBILIEHUH MPOMEKYTOUHBIX ONEpALMi U AaeT
COIIOCTaBUMBIE PE3YyIbTaThl IO CPABHEHHIO C MOCIONHBIM OTOOPOM MOYBEHHBIX MPOO.

KroueBrle clioBa: aHaaIUTHYCCKAs MMOrpeIIHOCTD, BKJIaJ HpO6OHO)1FOTOBKI/I, 3aIlacbl rymyca B YCIOBHAX
BOCITPOMU3BOJAUMOCTH, TOUHOCTDb ITPU paCyCTE 3a11acoB, I[OBepI/ITeJ'II)HI)H\/’I HUHTEPBAJI COACPIKAHUA TYMYyCa,
ACPHOBO-TIOA30JIUCTBIC ITOYBBI

E. L. C. Inovejas, A. F. Waje, Ch. O. Llait, and T. J. Bajas "Delineation of Micronutrient Deficient Zones in
Agricultural Soils of Sta. Ignacia, Tarlac," Eurasian Soil Science, (), - ().
https://doi.org/10.1134/S1064229323600719

Abstract—Delineation of nutrient-limited zones in agricultural soils is delicate in achieving balanced
fertilization and appropriate land management. Due to the lack of detailed information regarding
micronutrient availability in Sta. Ignacia, Tarlac, Central Luzon Philippines, a study was conducted to
investigate the spatial distribution of Zn, Cu, Fe and Mn in the municipality. Soil test results were
subjected to descriptive statistics and geo-analytical technique through best fit semivariogram based on
highest coefficient of determination. Then, ordinary kriging was employed using the optimum model to
generate spatial variability maps and eventually delineate nutrient limited areas. Micronutrient
concentration in the area followed the order Fe > Mn > Cu > Zn with moderate to strong variability.
Spatial dependence factors (SDf) were found to be moderate for Zn and Cu, while strong SDf were
recorded for Fe and Mn. Zn deficient zones accounting to 2.517 ha were delineated in the extreme
northern and southern region of the municipality. Cu deficient zone covering 1.893 ha was delineated at
the east-central region of the study area. Meanwhile, no limited zones were delineated for Fe and Mn
indicating the relative abundance of these nutrients in Sta. Ignacia, Tarlac. Therefore, interventions to
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increase Zn and Cu availability in deficient zones are recommended to further improve crop yields in
the municipality.
Keywords: kriging, micronutrient, semivariogram, spatial variability, Inceptisols

Jerpagauus, BOCCTAaHOBJIeHHE M OXPAHA MOYB
3amoraeB U.B., I'pauesa P.I'., Konomnsinukosa F0.B., Honrux A.B. Kapenun J[.B. benonosckas E.A.

HoOpsiackuit A.C., Muxees I1.B. [TouBooOpa3oBanue Ha 0TX0JaX caxapHOM MPOMBINIJIEHHOCTH B L{eHTpasibHOM
Yepuosembe // TTouBoBenenue. 2023. Ne 11. C. 1450-1471. https://doi.org/10.31857/S0032180X2360052X

HccnenoBanu no4Bsl, JOPMUPYIOLIHECS HA OUUCTHBIX COOPY)KEHHUSIX CaXapHbIX 3aBOJIOB B JIECOCTEITHOM 30HE
Kypckoii o6nactu. PaccMOTpeHbI TeXHOT€HHbIE (haKTOpbl TOYBOOOPA30BaHUs, CBSI3aHHbIE C IIPOU3BOICTBEHHOM
CBEKJIOCAXapHOU eATEIbHOCThIO, U IIOCTTEXHOTEHHBIE ITPOLIECCHI, AEHCTBYIONIME B IEPUOABI APEHUPOBAHUS
KapT U Ipu 3a0pacblBaHUK OYUCTHBIX COOpYKeHUH. UepenoBaHue KapT (Ipy10B-OTCTOHHHUKOB, YEKOB) U
pasaeAoIKX UX 3eMJISTHBIX BaJIOB OIIPEAEISAET CBOEOOPA3HbIM SIUEUCThI PUCYHOK IIOUBEHHOT'O IIOKPOBA.
PexxuM nocTymnieHus U cirycka CTOYHBIX BOJI, X COCTAaB, a TAKXKE JIMTEIbHOCTb 3a0pachIBaHUs KapT
00yCIOBAMBAIOT crieln UKy MOYB, (HOPMUPYIOMIKUXCS B JHAIIAX KapT. B neficTByommx kaprax mpu
NEPUOINYECKOM BO3JICHCTBUU CTOUHBIX BOJ B CMECH C IPYTMMH OTXOJaMU Pa3BUBAIOTCSA
MIEPErHOIHO-TYMYCOBBIE KBa3UTJIEEBhIe apTU-CTpaTH(PUIMPOBaHHBIE TOUBHI. [Ipy 3a0packiBaHuM KapT ¢
[IPEBAPUTENILHO yIaJI€HHBIM U3BECTKOBBIM OCAJIKOM CTOUYHBIX BOA (AeeKkaToM) Mpu HAJIMUYUU BEPXOBOJIKHU 32
30 et popMuUpPYIOTCS TEPETHONHO-TEMHOTYMYCOBBIE KBa3UTJICEBHIC ITOUBHI, & B YCIOBHIX IEPEMEHHOBIAKHOTO
pekuma yBinaxHeHus 3a 40 net popMupyroTCs UepHO3EMbl KBa3UTIIeeBble 300TypOrpoBaHHbIe. B 3a0porieHHbIX
KapTax ¢ COXpaHUBIIUMCS edexkaToM nouBoodpazoBanue 3a 20 JeT 3aMETHO OXBATHIBAET TOJIBKO BEPXHUE
10-15 cm; HUXKe COXpaHSIOTCS CBOMCTBA CIIOUCTOTO OCAKA. 31€Ch BbIJEIEHbl TEMHOTYMYCOBBIE TEXHOT'€HHBIE
apTU-CcTpaTU(UIIPOBAHHBIC TIOYBHI Ha apTu(duMocTpare. Ha Banax, ClI0KEHHBIX CMEIIaHHBIM MaTepPHaIoM
HCXOJIHBIX IT0YB U JIECCOBUHBIX CYIVIMHKOB, yepe3 50—-60 et GopMHUpYIOTCS TEMHOTYMYCOBbIE TUITMUHBIE
IIOYBHI; a HA BajlaX, IEPEKPBITHIX U3BECTKOBBIM OCAJIKOM, BBIJICJICHBI I1€JI03€Mbl T'YMYCOBBIE HAa ApTUUHAYCTpATE,
B KOTOPBIX MaTepHaj 0Ca/ika COXpaHsIeTCs NPAKTUYECKU HeM3MeHEHHbIM. [104BbI nosel puiIbTpauuy meIouHble
Y CWJIbHOIIIETIOYHBIE, 00OTallleHbl OPIraHUYECKUM BEIIECTBOM, KapOoHaTamH, (hochaTamu, MUTATEIbHBIMU
2JIEMEHTAaMHU ¥ HEKOTOPBIMH TSKEIBIMU METAJIAMU, ITOCTYAIOLIMMH U3 CTOYHBIX BoA. [1o coueTannto cBONCTB
Y IPU3HAKOB IMOYBBI OUMCTHBIX COOPYKEHUN caxapHOW MHIYCTPUHN HE UMEIOT IPSIMBIX PUPOAHBIX aHATIOIOB B
IlenTpansHoM YepHO3EMBE U ABIIAIOTCS SIPKUM IPUMEPOM I10YB, Pa3BUBAIOIINXCS B SKCTPEMAJIbHBIX YCIOBUAX
“n30bITKA pecypcea’.

KiroueBrbie cioBa: TeXHOTEHE3, CTOYHBIE BOIBI, TTOJISI (PUIIBTPAIIMHU, TIEIOTEHHBIE HOBOOOpa3zoBanus, Cambisols,
Gleysols, Technosols
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Ha ocHoBaHUM CONpPsKEHHOTO aHau3a OQUIMATBHBIX JaHHBIX PocruapomeTa 1o cojepxaHuto IpUOPUTETHBIX
Tsokenbix Metauio (Cd, Pb, Zn, Cu, Ni) B mouBax 23 ropoaos [IpuBomxckoro deaepanbHOro OKpyra, a TAaKKe
naHHbIX PoccTaTa o conuanbHO-I)KOHOMUYECKUM MOKa3aTeNIIM MyHHUIMITATbHBIX 00pa30BaHUM OLEHEHbI
IKOJIOTO-TeOXUMUYECKHe XapakTepuctuku ropojackux nous (Urbic Technosols). C moMoIpr0 MHOTOMEPHBIX
CTaTUCTUYECKUX aHAIHM30B (KJIACTEPHOTO U (PAKTOPHOT0) OBUIH BBISIBICHBI BO3MOXKHBIE CBSI3U MTAPaMETPOB
3arps3HEHUs MOYB ¢ YPOAHUCTUYECKMMU OCOOEHHOCTSIMHU HACEJIEHHBIX MMyHKTOB. /{71 mouB G0NbIIMHCTBA
rOpPOJIOB PErMOHA CO CPETHECTATUCTUYECKUMU COLMAIbHO-DKOHOMUYECKUMHU MOKA3aTeNs MU YCTaHOBJICHbI
nonyctumble ypoBHU HakoruieHust Cd, Pb, Zn u Cu, KoTopble MO CpeIHUM 3HAUEHUSM KOHLEHTpAIMi OTU3KU K
KJIapKaM ropojackux nous Poccun. B mansix u cpeanux ropogax PecnyOnuku bamkoprocran pukcupyroTest
npesbimeHust OJIK Ni B ypbonouBax, 4To OTpaskaeT HalIU4yhe B BOCTOUHON yacTu [IpuBomKcKoro
®denepalibHOTO OKpYyTa PETHOHAILHON F€OXMMHYECKON aHOMAaJINH MPUPOJHOTO U aHTPOIOTEHHOTO XapaKTepa,
OJIHAKO B3aMMOCBS3€H HUKEJIEBOT'O 3arPsI3HEHNUS C COLMAIbHO-D)KOHOMUYECKUMU TI0KA3aTENIIMU HAaCEJIEHHBIX



ITYHKTOB HE BBISABJISETCS. Y MEPEHHO-OMACHBIA YPOBEHb KOMIUIEKCHOTO 3arpsi3HEHHS YpOOIIOUB C
JOMHUHUPYIOMUM HakoruieHueM Cd u cyImecTBeHHO MEHBITUMU KO3(pPUIIEHTaMH KOHIIEHTPALUU APYTUX
TsDKEIbIX MeTauioB (ropojaa benebeii, JlaBinexkanoBo, J[3epkMHCK) HE OOHAPYKUBACT KOPPEIAIUI C
neMorpagprueCKUMH MOKa3aTeIsIMHU HacelIeHHBIX MyHKTOB. [Ipu Gomnee cioxHOM npoduse 3arpsa3HeHus
yp6omouB (Cd—Zn B ITense miu Cu—Cd—Zn B MeaHOropcKe) 0TMEUarOTCsl MEHBIIIHE 3HAYEHUS 00IIEro

KO3 pHIHEHTa POKIAEMOCTH U OOIbIINE — KOA((PUIIEHTAa CMEPTHOCTH HAacelIeHus (110 CPaBHEHHUIO CO
cpeIHeperuoHaIbHbIMU NoKa3aTensiMu). Ha npumepe roponos IIpuBomkckoro @enepalibHOTO OKpyra MoKa3aHbl
pa3sHOHANPABJICHHOCTDh I'PAIMEHTOB YBEIHMUEHHsI KOHIIeHTpanuid B mouBax Cd, Pb, Zn, Cu, a Takke CyMMapHOTO
MOKa3aTes 3arpsA3HeHUs MOYB ZC ¢ MHJEKCAMU €CTECTBEHHOIO IPUPOCTa HACENIEHUS IIPU OTCYTCTBUU HA
OpAVHALIMOHHOW MarpaMMe 3aMETHOM CBSI3U SKOJIOI0-T€OXUMHUUYECKUX XapaKTEPUCTUK IIOYB C BO3PACTOM
ropoJia, YUCICHHOCTHIO U INIOTHOCTHIO HACEJICHHUS, TUIOTHOCTHIO YIIMYHON aBTOJIOPOKHOMN CETH.
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