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I'ene3uc u reorpadusi nous

Epmios 0. U. I'enetuko-reorpaduueckue ocodennoctu rpanysemon // [TousoBenenne. 2021. Ne 5. C. 529-541.
https://doi.org/10.31857/S0032180X21050075

B Hacrosiiiee BpeMst BOIIPOCHI reHe31ca, HOMEHKIIATYPhl U KJacCU(PHUKAIUS TPaHy3eMOB OCTAIOTCS
JMCKYCCHOHHBIMH, YTO OOBSICHSICTCS KpallHeH OrpaHMYeHHOCTRIO CBEJICHHM 0 HUX. [I0YBbI OnucaHbl B
necotyHpe Hopuiabckol KOTJIOBUHBI, B TOIMHAX peK Tykananaa, AKKUT, XaHTaika (koopauHatel 68°30" N,
88°15" E) u B ceBepHOIi Taiire noiuHbl HIkHero TeueHus p. Hwknsist Tynrycka (66°20" N, 89°00' E).
I'eneruko-reorpaduyeckoe cBOeoOpa3ne rpaHy3eMOB CBS3aHO B IIEPBYIO OUepeib C
MUHEPAJIOTO-TPAHYJIOMETPHUYECKAM COCTABOM MOYBOOOPA3YIOMINX IMTOPOJI, KOTOPBIEC MPEACTABICHB MOPEHHBIMH
(bAIOBUOTISUAIBHBIMU CYTJIMHUCTO-TJIMHUCTBIMU OTJIOKEHUSIMU — IEpUBAaTaMU KBApICOIEPKAINX JOJIEPUTOB.
ITo4BBI XapaKkTEpU3yIOTCS CUIIBHOKUCIION—KHUCIION peaKUel U COOTBETCTBEHHO HEHACBIIEHHOCTBIO
MOTJIOIIAKOIIET0 KOMILJIEKCA B BEPXHUX TOPU30HTAX U HACBIIIEHHOCTBIO — B HUKHUX. VIMEIOT OBBILLIEHHOE
conepkanue rymyca ¢yipBarHoro cocraBa (Crx/Cdx < 1) U okcalaTopacTBOPUMOTO keje3a. Bexymmmu
MOYB000OPa30BaTENbHBIMU MPOILIECCAMU SBJISIOTCS COBPEMEHHOE BHYTPUIIOUBEHHOE BHIBETPUBAHHUE U
KOaryJIsIIIMOHHO-KPUOXEMOT€HHAsS TPaHyJIsAus. JJHarHocTHIecKuM MOP(HOIIOTHYECKUM dJIEMEHTAPHBIM
CBOMCTBOM I'pPaHy3€MOB SBJISETCS HAIMYUE TOPU30HTA C XOPOILIO BBIPAXKEHHOI 1m1apooOpa3Hoil uimu
OKpYTJI0-peOpucToit CTpyKTypoil. Ha moBepxHOCTH 3ajieraeT MoICTUIIKA, Pa3HON MOIIIHOCTH U CTETICHU
pa3oKEeHUS.

KiroueBsle ciioBa: cybapkTuka, CpeqHeCHOMPCKOE TUIOCKOTOPhE, OCHOBHBIE MTOPO/IBI, (DITFOBHOTIIALUAIBHBIC
OTJIOKEHUS, OKPYTII0-peOpHCcTCTas TpaHy I, Kiaccupukanus mous

bopucos A. B., Kammupckas H. H., ExsiioB M. B., ITunckuii /1. JI., ITnexanosa U. O., Unpucos 1. A. I1ouBbl
JpEeBHUX 3eMiieenbueckux Teppac Bocrounoro Kaskasa // ITouBoBenenue. 2021. Ne 5. C. 542557.
https://doi.org/10.31857/S0032180X2105004 X

Paccmotpensr Mopdooro-reHeTuyecKue, XMMUIeCKIe CBOMCTBA M OMOJIOTMYECKasi aKTUBHOCTH MOYB
3eMIIe[IeTIbYECKUX Teppac B cpeaHeropHoii 3oae Boctounoro Kaskasa, chopMUpOBaHHBIX HA MTECUAHUKAX,
W3BECTHSKAX, INIMHUCTBIX CJIAHIIAX U JAEJIIOBUU IVIMH U NIECYAHUKOB. Y CTAHOBJIEHO, YTO CBOMCTBA MOYB
3eMJIeIeNIbYECKUX TEPPAC OMPEAETSIOTCA XapaKTepoM ITOUYBO0Opa3yOIINX HOPO/I, a TAKXKE JJIUTEIBHOCTBIO U
WHTEHCUBHOCTHIO aHTPOMOTEHHON JesTeNbHOCTH. UeM 6osiee O1aronpusTHBIME [T 3€MIIEIEIbYECKOTO
OCBOCHHS OBLITM MCXOHBIC ITOYBBI, TEM 00Jiee JUTUTEIPHOMY U CHIIBHOMY aHTPOIIOT€HHOMY MPeo0pa30BaHUIO
OHM MOJBEPrajivCh. BhISBIEHBI JUAarHOCTUYECKHE MPU3HAKUA TOPHBIX aHTPOIIOIE€HHBIX MOYB BocTouHOTrO
Kagkaza, o0mue a1 BceX JUTOJIOTHUECKUX PA3HOCTEN, U IPU3HAKH, XapaKTEePHBIE /IS TIOYB, Pa3BUTHIX Ha
KaKJIOM U3 MEPEUNCICHHBIX TUTIOB MOYBOOOpa3yolieil mopo sl. BaykHeHnM mpu3HaAKOM MOYBEHHOTO MOKPOBa
3eMJIeIeNIbYECKUX Teppac SBJISETCS 3aKOHOMEpHAasi CMEHa arpoJinto3emMa (B 00JIacTH ThUIOBOTO I11Ba)
CTpaTO3eMOM I'yMYCOBBIM MTOCTAarPOT€HHBIM (B MIPHUOPOBOYHOM YacTH) B TpeieNiax Tefa to0oil Teppackl. O0mmmM
JUarHOCTHYECKHUM MPU3HAKOM JUIsl BCEX MOYB Teppac SBJIAETCS HAIUYUE BKIIOYEHHH eOHs pa3MepoM 10 3—5
CM, pPaBHOMEPHO paclpe/IeICHHBIX M0 BCEMY MTaXOTHOMY CIIOI0 M OTCYTCTBHE KaMHEH O0JIbIIero pa3mepa.
HpeHHO)KeHI)I IIOITPAaBKH B K.]'IaCCI/I(i)I/IKaI_[I/IIO nouB Poccumn. FopHme AHTPOIIOIC€HHBIC MMOYBBI 3EMJICICIIBYCCKUX
Teppac MpeyIoKEHO BbIIEIATh HA YPOBHE HOBOIO MOATHUIA B TUIIE CTpaTto3eMoB. [Ipennaraemoe Ha3BaHue
MOJITUIIA B COOTBETCTBUH C MEXaHU3MOM (DOPMHUPOBAHUS CTPATU(PUIIMIPOBAHHON TOJIIH —
arpoctpatuduiripoBanubie (ast). Pe3ynabTaTsl paboThl MOTYT OBITH UCTIOIB30BAHBI MIPH OIIEHKE TOTEHI[HAIA
CEJIBCKOXO035IMCTBEHHOIO HCIIOJIb30BAHUS MTOYB rOpHO 30HbI BocTounoro Kaskaza. KimroueBbie cinoBa: KaBkas,
CpeIHETOpHAsl 30Ha, TOPHbBIE TTOYBbI, CIIAHIIbI, U3BECTHSIKH, IECUAHUKH, pACIIAIlKa CKJIOHOB, TEPPACHI,
TPaHyJIOMETPUUYECKHUI COCTaB, OMOJIOTHYECKasi aKTUBHOCTh
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BriepBrle npoBe/ieHa AeTanbHas AMarHOCTHKA U Kiaccudukaius mouB xpedra CyHnrap-Xasra (Boctounoe
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Bepxosiabe). Pabora sBrisieTcst mpoaomKeHHEM MHOTOJIETHUX IMMOYBEHHBIX U3BICKAHUHN HA TEPPUTOPUH OOIITMPHON
BepxosiHckoii TopHO# nipoBuHIMH. L[enh cTaThy — H3yYUTh MOYBBI BEICOTHOTO JIAaHAMA(THOTO poduist xpedTa
CynTtap-XasTa u JaTh MOP(POTreHETHUECKYIO XapaKTePUCTHUKY MTOYB B cucTeMe Kiaccudukaiuu nous Poccuu.
Xpeber CynTap-Xasra (63° c. mr.; 139° B. 1.) HaxoauTcs BOIM3M moitoca xonoa CeBepHOro MoTymapus 1
XapaKTepU3yeTCsl XOPOILO BHIPAKEHHOM BBICOTHOM MOsCHOCTHIO. [TouBO0Opasyoiue nopoasl Ha UCCIEAYEMOM
Y4acTKe [PEICTaBICHbI IECUaHUKAMHU, PEKE AIEBPOJINTaMU. BepXHsis rpaHuIla MHOTOJIETHEN MEP3JI0THI B
TEeIUIBIN TIEpUOo/1 roJja 0OHapy>KUBAETCA JIHILb B Mpoduiie MeHee NeOHNUCTHIX TOYB NOMMEHHO-/I0JIMHHOTO
koMIuiekca. CTpyKTypa BepTHKalIbHOM 30HanbHOCTH (CB3) n3yueHHol YacTu TeppUTOPUH XapaKTEepU3yeTcs
CMEHOM CJIETyIONTUX MOSCOB: MOWMEHHO-T0JUHHOTO (HIKe 900 M Hax yp. M.) C aJITIOBHAIBHBIMH
ceporymycoBbiMu iouBamu (Skeletic Fluvisols); ropao-taexxuoro (900—1300 M Hax yp. M.) ¢ ipeobiajaHreM
noa0ypoB rpyoorymycupoBansbix (Skeletic Spodic Cryosols); moaronsiosoro (1300-1500 m Haxg yp. M.) 1
TOpHO-TYHIpoBOro (Bhimie 1500 M Haj yp. M.) ¢ TUTO3eMaMu rpyOOryMycOBBIMHU | NieperHorinbiMu (Leptosols).
XapakTepHbIMH OCOOEHHOCTSMHU BCEX MOYB SIBJISIFOTCS HeOoubIIas TTyOrnHA MOYBEHHOTO MPO(UIIs, BRICOKas
KaMEHHUCTOCTb, JIETKUH IPaHyJIOMETPUYECKUI COCTaB, MAJIOMOLIHBIN OPraHOT€HHBIH CII0M, IPyOOryMyCHOCTD,
OTCYTCTBHE OTJICCHHS, KHCIasi U CIa0OKKCIIasl peakilus MOYBEHHON CPe/Ibl, HU3Kasi HACHIIIIEHHOCTh
OCHOBaHUSIMH, HAJIMYKME TPU3HAKOB WILTIOBUUPOBAHUS OPraHUYECKOT0 BelecTBa. Pe3ynpTaThl UCCIIeJOBaHUS
MOTYT OBITh UCIIOJIb30BAHBI JIJIS1 pacHIMpeHus 6a3bl JAHHBIX U CUCTEMATUUYECKON XapaKTepUCTUKU MTOYB
c1abOU3yUeHHBIX TOPHBIX 00JIACTEe KOHTHHEHTAIBHBIX paiioHoB EBpasun. KirroueBsie ciioBa: roOpHbBIE TOYBEI
(Leptosols, Cryosols), mouBeHHbIi podhuIib, THATHOCTUIECKUE TOPU30HTHI, KPUOJIHUTO30HA

AseroB H. A., Ky3uenos O. JI., llumkonakosa E. A. [TouBbl 01Uro-me30TpopHBIX U ME30TPO(HBIX O6OJIOT
6opeanbHOTO nosica 3anagHoit CHOUpPH: BO3MOKHOCTH Ire000TaHMYECKOW JMArHOCTHKH B paMKax THIIA
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Hecmotps Ha mupokoe UCcroab30BaHUE TAKCOHA “Me30TpodHbIE (TTepeXoHbIe) TOP(SHbIC TOYBHI B
COBPEMEHHOM POCCUICKOM U 3apyOeKHOM IMOYBOBEICHUH, B TOM YHCJIE B psAJe PyHIaMEHTAIbHbBIX U3/IaHUN B
3TOM 00JIaCTH, €ro JUArHOCTHYECKUE MPU3HAKH JI0 CUX MOP OCTAIOTCS HEONPEIeIEHHBIMU, a B COBPEMEHHON
Kkjaccugukanuu nouB Poccun 3ToT TakcoH He Bbiaensercs. [Ipeanaraemple KpUTEpUU, OCHOBaHHbBIE Ha
reo00TaHNYECKHUX MPU3HAKaX — O0TAHMYECKOM COCTaBe TOP(SIHBIX MOYB U PACTEHUSIX-MHIUKATOPAX — O3BOJIAT
000COOUTH MOYBEHHBIN TUI ME30TPO(HBIX OT IBTPOMPHBIX U OJUTOTPO(HBIX TUIIOB TOPPsHBIX TToUB. Ocoboe
BHUMaHHE yJIEJIEHO BOMPOCY pa3rpaHUUuCHUs TOPPSHBIX ME30TPO(HBIX U OJIMTOTPOPHBIX [TOYB B COOTBETCTBUH
co cnenudukoi 6onoT cepepa 3anagHoi Cubupu. U3 32-x u3yueHHbIX Ipoduiiei Ha TEpPUTOPUH IPUPOIHOTO
napka Hymro 19 nous ObliiM TMarHocTupoBaHbl Kak TOpQsiHbIe Me30TpodHbIe U 13 — Kak TOpQsHbIE
onurotpogusie. M3-3a ocobeHHOCTEN TPOCTPACTBEHHO-BPEMEHHOM TUHAMUKHU PACTUTEIBHOCTH KPYITHO- U
IUIOCKOOYTPUCTHIX OOJIOTHBIX KOMIUIEKCOB MOYBBI MOYAXKUH B OOJIBIIMHCTBE CIIy4aeB ObUIN OTHECEHBI K
onurotpodHomy Tumy. [IouBsl aana 60J0T, a Takke OOJIOT HA HU3KUX AJTIOBHAIBHBIX TEppacax, B MOWMax peK u
B JIO)KOMHAX CTOKA pacUJI€HEHHBIX CKIOHOB CHOMPCKHUX YBaJOB KJIACCU(PUIMPOBAHBI B OCHOBHOM Kak
Me30Tpo¢HbIE TOpPSHBIE.

KitoueBble ciioBa: cucremMaTuka mouys, TpoHOCTb 60JI0T, G0TaHMUYECKHI cocTaB TOp(]a, pacTeHUS-UHANKATOPHI

XuMusi Mo4B

Abolfazl Azadi and Sirous Shakeri Potassium pools distribution in some calcareous soils as affected by climatic
condition, physiographic units and some physicochemical properties in Fars Province, Southern Iran // ' Eurasian
Soil Science 2021. Ne 5. ony6,iMKoBaHa TOJbKO B AHTJINHCKOI Bepcuun

Experiments were conducted on thirty representative surface and subsurface soils collected from different
physiographic unit and moisture regime in southern Iran to assess factors affecting K pools distribution and
potassium release rate, using two organic and inorganic extractants and their association to mineralogy and some
physical and chemical properties in calcareous soils. Mineralogical analysis indicated the presence of illite,
smectite, chlorite and palygorskite were the main clay minerals in studied soils. The highest amount of mainly
clay mineral such as illite and smectite was observed in the piedmont plain (P.P) units whereas amount of
smectite in Lowland (L.L) unit was more than Alluvial fans (A.F). It seems that the P.P unit which is in more
stable landform positions contains larger amounts of each form of K due to greater clay and illite contents. The
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exchangeable, non-exchangeable (NEK), structural, and total forms of K were found to be significantly and
positively correlated to the clay content, Cation Exchange Capacity (CEC), and the contents of illite, smectite,
and vermiculite minerals, while a negative correlationship as observed between the mentioned K forms and the
calcium carbonate (CaCOs) content. The cumulative rate of K release to 0.01 M CaCl; and oxalic acid was
examined for a period of 1200 h, changing in the ranges of 104 - 286 and 87 - 233 mg.kg™ for the surface soil
and 98 - 241 and 82-211 mg.kg? for the subsurface soil samples, respectively. The percentage of
non-exchangeable K released varied greatly between the different units and moisture regimes. Higher values of
NEK release were observed for P.P followed by A.F, and L.L units. Considering the obtained values that had the
highest amount of potassium forms as well as release values in the piedmont plain physiographic unit and the
xeric moisture regime as well as the Alfisols, the results confirm that in addition to physicochemical and
mineralogical properties, physiographic units and soil moisture regimes also play a key role in nature and spatial
distribution of different forms of potassium.

Keywords: potassium forms, calcareous soils, K release, clay minerals

du3uKa No4B

M. Nakhaei, A.M. Tafreshi,*, Gh. M Tafreshi A new approach in comparison and evaluation of the overall
accuracy of six soil-water retention models using statistical benchmarks and fuzzy method // Eurasian Soil
Science 2021. Ne 5. onmy6/inkoBaHa TOJHKO B aHIJIUHCKOI BepCHHU

In this research, six samples of valid and widely soil-water retention curve (SWRC) estimation models, including
van Genuchten, Brooks and Corey, Fredlund and Xing, Durner, Kosugi, and Seki were studied. To realize this
approach, in the first step, the accuracy of each model was calculated using ten statistical benchmarks, and then
the numbers obtained from the fitting accuracy were standardized based on each benchmark by the standard
fuzzy method so that all of them had a similar scale. Finally, with the sum of the fuzzy standardized values, an
index for each model was obtained as a new index called the Best-Fit Model (BFM) index, which was the basis
for comparing and evaluating the overall accuracy of the models in each soil texture. Accordingly, if the BMF
index is more extensive and closer to 10, the model is more fitted and gets a higher rating. The superiority of this
method to other similar studies is that here, as in the multi-criteria evaluation methods, it can simultaneously
assess in terms of different statistical benchmarks and ranking the models according to the diversity in the
reaction of each to various benchmarks provided. The results showed that Brooks and Corey model with the
lowest and the Durner model with the highest BMF and rank among other models in most soil textures are
considered as the weakest and as the most suitable model from the overall accuracy viewpoint of fitting based on
the approach used throughout this study, respectively.

Keywords: SWRC, Pedotransfer functions, UNSODA, Fuzzy logic, BFM index

Arpoxummus U II0A0POANE OYB
I'amsukoB I'. I1., CyneitmenoB C. 3. A30TMUHepanu3yomias criocOOHOCTb CEpOM JIECHOM MOYBBI

HoBocubupckoro [IproOss mpr KOMIIOCTUPOBAHUH U IAPOBAHUHU PacTUTEIBHBIX ocTaTkoB // [louBoBeneHNE.
2021. Ne 5. C. 582-591. https://doi.org/10.31857/S0032180X21050087

A30TMUHEpATU3yIOMIasi ClIOCOOHOCTh MTOYB XapaKTePU3yeT HHTEHCUBHOCTD Pa3JIOKEHHs] OpPraHUYeCKIX
a30TCoJIepKaIUX COCTUHEHUH U OTpaXkaeT CIIOCOOHOCTh UX K HAKOIJICHUIO MUHEPAILHOTO MOJIBMYKHOTO a30Ta —
00OBEKTUBHOTO MOKa3aTelsi 00eCeYeHHOCTH PACTEeHUI OCHOBHBIM 3JIeMEHTOM MuTaHus. OOBEKT UCCIIEOBAHUS
— arpocepas necHas mouBa (Luvic Greyzemic Phaeozem), mmpoko ucronb3yeMasi B CHOMPCKOM MOJIEBOJICTBE.
[Tpumensist nabopaTopHbIi (KOMIIOCTUPOBAHUE MPU ONTUMAIBHBIX YCIOBHUAX) U MOJIEBOH (TTapoBaHKE B
MPUPOJIHBIX YCIOBHUSAX) METOBI HCCIIEIOBAHUH, YAAJI0Ch MOIYYUTh HOBYIO arpOXUMHUECKYI0 HH(OPMAIIHIO O
KOJINYECTBEHHBIX U KAUECTBEHHBIX U3MEHEHMSAX COEIMHEHUI TOYBEHHOT'0 a30Ta U a30TCOAEPIKAIINX
OpPraHUYeCcKUX yI00peHUi. Y CTaHOBJICHA KWHETHKA PA3JI0KEHHS U BHICBOOOXKICHHS TOCTYITHOTO a30Ta U3
HaBO3a U PaCTUTEIbHBIX OCTATKOB (JOHHMKA, PaIica, 03UMON PKH, COJIOMbI) IIPU B3aUMOJICHCTBUHU C cepoit
necHoit mouBoil. [IpoBenens! pexumubie HabmOAeHUs 3a BeiaeneHrneM CO2, conepkaHueM a30Ta MUKPOOHOM



O01OMAacChl, aKTUBHOCTbIO LIEJUTIOJIO30IUTUYECKUX OaKTepHil U HAKOIUIEHHEM MUHEPATIBHBIX (GOpM a30Ta.
DKCIIepUMEHTAIILHO MOKAa3aHO 3HAYEHUE PACTUTEIHLHOM OMOMACCHI B MOIEPKAHUN a30THOTO CTaTyCca B TOJIEBBIX
arpoleHo3ax.

KiroueBrle ciioBa: MHHEpaIU3anus, aMMOHI/I(bI/IKaI_[I/IH, HI/ITpI/I(l)I/IKaHI/Iﬂ, OOMEHHBIH aMMOHHﬁ, HHUTPAThBI

Cementok O. B., Tenecuuna B. M., borateipes JI. I'., beneaukrosa A. U. Mcnonp3oBanue ocodeHHOCTEH
CTPYKTYPHO-(PYHKIIMOHATHHOW OPTaHU3aIliy MTOACTHIIOK JIJISl OLICHKH WHTEHCHBHOCTH KPYTOBOPOTa B TOPOJCKHX
HacaxaeHusx (Ha mpumepe Mockesi) // TlouBoBenenue. 2021. Ne 5. C. 592-605.
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N3yueHsl rofoBas IMHaAMMKa, KOMIIOHEHTHBIN COCTaB, OOIIME 3a11acbl OPraHMYECKOro BEIIECTBA U 30JIbHbBIX
HJIEMEHTOB B MOACTUIIKAX HacaxJIeHHi I. MockBbl. B nccienoBanubix puroneHo3ax mpeodaaiaoT MOACTUIKH
JECTPYKTHBHOI'O THIIA; BEICOKA JIOJIS JISTKOPEaIn3yeMoro opranndeckoro Beriectsa (62—-90%), 4to mo3Bosser
OLIEHUTh CKOPOCTbh KPYIOBOPOTA KaK BBICOKYIO U TUIIMYHYIO JJIs aHAJIOTMYHBIX €CTECTBEHHbIX HacaX1eHuM. [l
OLIEHKHU TpaHC(OpMallui OPraHMYEeCKOro BEIIEeCTBa B TOJJOBOM LIUKJIE B paMKaX METOAUKH U3Y4YEHUS
OMOJIOTHYECKOTO KPYTOBOPOTA BBEJICHO TIOHATHE “pean3amus MOICTHIIOK , TIOJ KOTOPBIM TOpa3yMeBaeTCs
COBOKYIHOCTb QOMOTUYECKMX M OMOTHYECKUX MTPOLIECCOB MPEOOpa30BaHMs MOJICTHIIOK, TPUBOSAILUX K
M3MEHEHHUIO COCTaBa U CBOMCTB MOCJIE JUCTOMNAAa B TOJUYHOM LUKJIE (YHKIIMOHUPOBAHUS B IEPUOJ] MEKIY
OKOHYaHHUEM JIMCTONAa/Ia B TEKYILEM IroJly U HayaJloM JIMcTonaa B ciaenyroeM. [Ipenioxeno 3 Mero1a OLEeHKH
BOBJICUEHUSI OPIrAaHUYECKOTO BEIIECTBA MOJICTUIIOK B KpyroBopoT. [IepBblif MeTO/1 OCHOBAH Ha UCMOIb30BAaHUU
TUIIOJIOTMHU JIECHBIX MOACTHIIOK. BTOpOIi 3aKitouarcs B COMOCTABICHNH 3a11aCOB MOACTUIIKH B
MOCTIETUCTONAIHBIA TIEPUO]] M JJOTMCTOIIAIHBIIN CIIeIYIOIIETo ro/ia, TPETUH — B COMOCTABICHNH OOIIUX 3a11acoB
JIETKOpa3JIaraéMbIX U YCTOWYHMBBIX COCTABIIAIONIUX B COYETAHUH C aHAJIM30M KOMIIOHEHTHOT'O COCTaBa
MOJICTHIIOK U ()PAKIIMOHHOTO cocTaBa aerputa. [lokazaHo, 4TO MpH OJAHOTUITHOW HAIPABIEHHOCTH MPOIECCOB
peoOpa3oBaHusl OPraHMUECKOTO BEIIECTBA MOACTUIIOK B YCIOBHO 3TAJIOHHBIX HACAXKJIEHUSIX OOTaHUYECKOTO
caJia ¥ TapKOBBIX HACAXK/ICHUAX XapaKTEPUCTUKU UX CE30HHOM TMHAMUKU AETEPMUHUPOBAHBI B OOJIbIIIEH
CTETIEeHH BHUJIOM JiepeBa-3u(pHKaTopa, HeXeEIU XapakTepoM aHTPOIIOT€HHOT0 BO3ecTBUs. MakcuMallbHbIe
3arnackl MOACTUIIKU BbISIBJIEHBI 115 KjeHoBHHKA (800 1/M2) O0TaHMYECKOTO cajla, @ MUHUMAaJbHbIE AJIs
Oepesnsika (250 r/M2) mapkoBO# TEPPUTOPHH, YTO COOTBETCTBYET 3aKOHOMEPHOCTH, YCTAHOBJIEHHOU 15 0011ei
MOIIHOCTH NMOACTUIIOK. [1oACTUIIKY TUIOBBIX HAaCaXKIEHUI XapaKTepu3yroTcs HaubobIIel Aoaeil Gppakuun
JTUCTHEB U JIETKOpa3araéMbIX KOMIOHEHTOB (0K0s10 60%).

KiroueBble ciioBa: JeCHbIE MOJICTHIIKH, TOPOJI, (GUTOIICHO3bI, OHOIorHuecKuii KpyroBopor, Terric Anthrosols

(Technic)

Kiumenko O. E., Knmumenko H. U. I3MeHeHne CBOWCTB arpoYepHO3eMOB cerperainoHHbIx KpeiMa mojg
BJIMSIHUEM pa3InuHbIX JiecoHacaxaenuit // TlouBosenenue. 2021. Ne 5. C. 606-619. https://doi.org/
10.31857/S0032180X21050129

[TokazaHo, 4TO JIeCHBIE HACAXKICHUsI, IPOU3PACTAIOIINE HA arpOYEPHO3EMAX CErPErallMOHHBIX MOCTArPOreHHBIX
crenHoro Kpeima Ha npoTshkenun 50-TH JI€T, MOBIUSIN Ha UX cBoMcTBa. CTENeHb BIUSHUS 3aBUCENIa OT
9KOJIOTUYECKUX YCIIOBUM U BHJIa JPEBECHOTO pacTeHus. Tak, Ha MOIIHBIX [TOYBaX B HIXKHEW 4acTU IIUPOKOTO
JIOIIMHOOOPA3HOTO TTOHKEHHUSI T10]T HACAXKICHUSIMU TICEBIOTCYTH MeH3uca u OyHayKa KaHaJICKOTO MPOU30IILIO0
3HauuTeNnbHOe HakoreHne Copr, NBan v UX 3aMacoB, yMEHbBIINIIACH MJIOTHOCTH CIIOKEHUSI, YBETUIUIIACh
MOIIHOCTh TYMYCOBOTO CJIOS U YIYYIIIHIIOCh €r0 CTPYKTYPHOE COCTOSIHUE, YMEHBIIUIOCH COIEPKAHUE
KapOOHATOB 1O CPABHEHHUIO C TTOYBOH MO CaIoM, KOTOpast Ha MPOTSHKEHUH ATOTO e BPEMEHHU COJIeprKaIach Mo
YepHBIM MTapoM. B cpeHeMOnTHBIX ToYBax, Paclo0KeHHBIX Ha CKIIOHE K JIONUHOOOPAa3HOMY TTOHIKEHHUIO,
CTETICHb MPOSIBIICHUSI U3MEHEHUS BBINICIIEPEUNCIICHHBIX CBONCTB ObLIa MEHBIIIE, HO HanOoJee YeTKO
MPOSIBIISUIACH IO MOXOKEBEJIbHUKOM BUPTHHCKUM M OpEXOM YepHBIM. K OTpuUIlaTeIbHBIM CBOWCTBAM
JUTUTEITHHOTO MTPOU3PACTAHUS IPEBECHBIX HHTPOYIICHTOB B CTEIH CJIEIYEeT OTHECTH claboe HAKOTUICHUE
JIETKOPACTBOPUMBIX coJieit Tiy0ske 60 cM 1Mo MaKIIOpOil OpaHKEBOM, COCHON KPBIMCKON U MO KEBEIIbBHUKOM
BUPTMHCKHM U TOAMIENadnBanue (1moa cocHoi). [Ipennaraercs ucnoap30BaTh MIHPOKUE JIOMIMHOOOPA3HbIC
MMOHWXeHUs1 paBHUHHOTO KpbIMa i1 necopasBeenus. Hanbosee ananTupoBaHHBIMY K YCIIOBUSIM PABHHHHOTO



Kppima, ynydmaromume miogopoane MoYBkl, OyayT OYHIyK KaHAJACKUH, TICEBIOTCYra MeH3uca, opex YepHBIH U
MOXKEBEIIbHUK BUPTUHCKU.

KitroueBble ciioBa: 3eJIeHbIe JIECHbIC HACAKICHUS, TOYBbI, IU1010pore, paBHuHHbBIH Kpbim, Haplic Chernozem,
Calcic Chernozem

E.M. I'yces, JI.A. lxxoran, O.H. Haconoga, E.O. KoBaneB CuenapHoe NpOrHo3MpOBaHUE U3MEHEHMSI
BJIaroo0eCcrneuyeHHOCTH 1T0CEBOB MIleHUIbI B crentHOM Kpbimy B XXI B. 1 psit Mep MO YBEIMUCHHIO

s dextuBHOCTH ee Bo3aenbiBanus // [TouoBenenue. 2021. Ne 5. C. 620-630.
https://doi.org/10.31857/S0032180X21050105

Ha ocHoBe ncnosib30BaHus paHee pa3pab0TaHHOM aBTOpaMH MOJIENH TEIIOBIaroOMeHa B CUCTEME II0YBa—
MYJIBYHPYIOLIHA TOKPOB—PACTUTENLHBIA TOKPOB—IIpU3eMHBbIH cioit atMochepst MULCH u nmporuoszos
M3MEHEHMSI METEOPOJIOTHYECKHUX XapaKTEPUCTHK, ITOJIyYeHHBIX € IIOMOLIbIO MOAEIeH 001Iel HUPKYIALUT
aTMocQepsl U OKeaHa JUIs ClieHaphueB M3MEeHEHUs KimMaTa cemeiictBa RCP mpoananm3upoBaHo, Kak H3MEHHUTCS
apuAHOCTb (WM BJIaroo0eceyeHHOCTh) TeppuTopun crenHoro Kpeima noj nocesamu 3epHoBbIX B XXI B., a
TaKKe X ypoxanHocTs. [IokazaHo, 4o B crenHOM KpbIMy roJ1oBOM X0/ KIMMaTUYECKUX 3HAYCHUN
IPOAYKTUBHBIX BJIAro3amnacoB, BIaroo0ecre4eHHOCTh IOCEBOB 36pPHOBBIX U UX yposkalHOCTh K KOoHILy XXI B.
MPaKTUYEeCKH He m3MeHATcs. [IpoaHanmn3npoBaHbl MPUYUHBI TAKOW CUTYAIMH, O0YCIIOBICHHBIC MTPEXK/IE BCETO
coxpaHenueM B XXI B. BbIIaal0MIKX B cTeMHOM KpbIMy KIMMaTHUECKUX OCaJKOB Ha COBPEMEHHOM ypoBHE. B
CBSI3U C 9THM B YKa3aHHOM PETHOHE HE MOTPEOYIOTCS TOMOIHUTEIBHBIC MEPHI IO aIal TAI[MH 3eMIICISIUS K
MOCTIEJICTBUAM INI00ATbHBIX KIMMAaTHUYECKUX U3MEHEHUH. B TO jxe BpeMsi OTMEUEeHO, 4TO BIUSHHE TAKOTO
aHTPOIOre€HHOI 0 (haKTOPa, KaK poCT MOTPEOHOCTEN YEI0BEYECKOM MOMYJIALUY B YCIOBUSAX OIPAaHUYEHHOCTH
pecypcoB Ouocepsl, IPUBEIET B CEIbCKOX03HCTBEHHBIX HIKOCUCTEMAX, B TOM YHCIIE U B arpOLIEH03aX CTEIHOrO
Kpbima, k He0OX0IMMOCTH IEpeX0/ia K CTPATErHH ‘‘3€JIEHOr0 3eMIIEIeHs, OCHOBAHHOM Ha MPUPOA0NO0I00HbIX
no-till rexaonorusx.

KiroueBble ciioBa: 3aCylnUIMBOCTb, MIIICHUIA, ypoxkaiHOCTh, RCP-ciieHapuu n3mMeneHus kimmara, no-tillage
TEXHOJIOT U

Jing Huang, Muhammad Qaswar, Muhammad Numan Khan, Shujun Liu, Tianfu Han, Kailou Liu, Dongchu Li,
Huimin Zhang, and Jusheng Gao Long-term application of chemical and organic fertilizers over 35 years
differentially affects interannual variation in soil inorganic phosphorus fractions from acidic paddy soil //
Eurasian Soil Science 2021. Ne 5. ony6/inkoBaHa TOJILKO B aHTJIMIICKOI BepcHn

Phosphorus plays an important role in double rice cropping systems grown in acidic paddy soil. To improve our
knowledge and increase crop utilization of applied phosphorus fertilizers in paddy soils, we investigated changes
in contents of soil inorganic phosphorus fractions in response to long-term application of chemical and organic
phosphorus fertilizers. In this 35-year long-term experiment, paddy soil in a double rice cropping system
received twice per year one of three different fertilizer treatments: 1) cattle manure, M; 2) a chemical fertilizer of
nitrogen (N), Phosphorus (P) and potassium (K), NPK; and (3) a combination of NPK and M, NPKM. Results
showed that the maximum contents of Olsen-P in M, NPK and NPKM stabilized at 12.9, 31.7 and 52.7 mg/kg,
respectively over the 35 years. In contrast, the proportions of soil inorganic phosphorus content in total
phosphorus of M, NPK and NPKM changed from 62.2% at the beginning of the experiment to 53.3, 61.9 and
66.2%, respectively. At equal amounts of accumulated phosphorus surplus, the increasing rates of total inorganic
phosphorus content and inorganic phosphorus fractions in NPK was much higher than those in M and NPKM. At
an average amount of accumulated phosphorus surplus of 100 kg/ha, the total inorganic phosphorus content of
the NPK and NPKM treatments increased by 39.6 and 21.6 mg/kg, respectively. Fertilization mainly decreased
the ratio of organic phosphorus to inorganic phosphorus and increased the ratio of aluminum-bound-phosphorus
(Al-P) to inorganic phosphorus, especially under the NPK and NPKM treatments. Redundancy analysis showed
that total phosphorus and Olsen-P were more closely correlated to iron-bound- phosphorus (Fe-P),
calcium-bound- phosphorus (Ca-P) and Al-P fractions. This study suggests that the NPK and NPKM treatments
increased phosphorus supply and inorganic phosphorus fractions compared to the manure application. Therefore,
to avoid accumulation of a surplus of unabsorbed phosphorus and minimize phosphorus-leaching risk from



acidic paddy soil, rates of inorganic phosphorus application, such as the combined application of manure and
inorganic phosphorus fertilizer, should be reduced.

Keywords: long-term fertilization, cattle manure, chemical fertilizer, inorganic phosphorus fractions, paddy soil

Jpo3us No4B

Serdar Sari, Taskin Oztas Usability of Water Sensitive Papers (WSPs) for Assessing Splash Erosion // Eurasian
Soil Science 2021. Ne 5. ony6/inkoBaHA TOJbKO B AHIVINHCKOIl Bepcuu

Splash erosion, the first step in water erosion process, occurs because of raindrops collusions with soil
aggregates and splashing soil particulates in to the air. The objective of this study was to test usability of water
sensitive paper (WSPs) in assessment of splash erosion. Soil losses from three texturally different soils by splash
erosion were determined under artificial rainfall conditions as a function of splash distance and direction. The
results indicated that the amount of soil carried by splash erosion was significantly affected by soil texture,
splash direction and distance, and was the highest in clay-textured soil and lowest in sandy loam textured soil.
About half of the splashed soil material moved in the direction of downslope, 34% in the sides and 17% in
upslope directions. A significant positive correlation between the WSPs- D10 diameter and the WSPs-surface
coverage rate was obtained, which indicates that the higher the D10 diameter, the higher the surface coverage
rate. The results obtained in this study reveal that the WSPs cards could successfully be used and its parameters
(WSPs-D10 diameter and WSPs-surface coverage rate) might be considered as a new approach in assessing and
evaluating splash erosion.

Keywords: splash erosion, water sensitive papers, surface coverage rate, D10 parameter

B. Carceles Rodriguez, V.H. Duran Zuazo, M. Soriano Rodriguez, M.A.,l.F. Garcia-Tejero Soil erosion and the
effectiveness of the conservation measures in Mediterranean hillslope farming (SE Spain) // Eurasian Soil
Science 2021. Ne 5. onmy6/inKoBaHa TOJLKO B AHIJIUHCKOI BepCHHU

The rainfed mountain plantations in semiarid areas of the Mediterranean region with conventional practices
register soil erosion values much higher than soil formation rates, affecting their long-term sustainability. The
objective of this study during four-year monitoring period was to evaluate the response of soil erosion and runoff
to different soil-management strategies (SMS) for the most representative rainfed fruit crops: almond, olive, and
vineyard. The SMS based in conservation agriculture techniques were: minimum tillage, minimum tillage with
plant strips, and no-tillage with plant strips. Soil erosion and runoff patterns were examined in erosion plots on a
mountainside under each SMS. The findings demonstrated that the SMS investigated reduce runoff and soil
erosion compared to conventional tillage in the study area. The combination of minimum tillage with plant strips
in almond and vineyard showed to be more valuable strategy in soil protection than unique minimum tillage,
averaging a reduction of soil erosion and runoff of 36 and 39%, respectively. And for olive the minimum tillage
with plant strips with respect to no-tillage was able to lessen both soil erosion and runoff in 36%. Likewise, this
strategy proved to be the most efficiently for minimizing the negative impact of heavy rainfall events on water
erosion development in hillslopes. Since is expected an increase of high intensity rainfalls in the Mediterranean
semi-arid areas, the implementation of sustainable strategies is urgent in order to mitigate the effects of climate
change.

Keywords: erosion, extreme event, rainfed trees crops, soil management strategy

Jderpaxauusi, BOCCTAHOBJICHHE H OXPaHA M04YB

bemuk A. /1., l'ennagueB A. H., Komosckuii T. C. MHaukanys ¥ KOJIUYSCTBEHHAS OLICHKA HCTOYHHKOB
MOJIUAPEHOB B TIOYBAX METOJIOM CTAaTHCTHYECKOTO MOETHpOBaHus (Tepputopust HeTera3omo0buu,
Bonrorpanckas oonacte) // [TouBoBenenue. 2021. Ne 5. C. 631-660.
https://doi.org/10.31857/S0032180X21050038

Hccnenosan nonrapeHOBbIN KOMIUIEKC IMOYB U MPOBEICHA KOJTUYECTBEHHAs OLIEHKAa UCTOYHUKOB [TAY B


https://doi.org/10.31857/S0032180X21050038

MOYBAX Ha TEPPUTOPHUU C PA3HOPOIHBIM TEXHOTCHHBIM BO3JICICTBUEM B paiioHe . KupHoBCk, Bonrorpanckas
obmnactb. OObEKTaMH SIBIJIUCH ITOYBBI HA BOJOPA3/ACIbHBIX TOBEPXHOCTSX B MpEesiaX TePPUTOPUHU
He(dTera3oBoro MECTOPOKICHHS, B TOM UUCIIE CEeIbCKOX03IMCTBEHHBIX YTOIUH, a TAK)KE TOYBBI IMONMBI, TOUBbI
ropoaa u HerezarpszHeHHble MouBbl. Konnenrpauuu [TAY Bapsupytot ot 16 1o 330000 =r/T,
npeobnagaronuMu sBIisFOTCs jgerkue [TAY, romonoru HadTanuHa u peHanTpeH; Tsokenbie [TAY BhIsSBICHBI B
KOJIM4YecTBe /10 78.5 HI/T M B OCHOBHOM Ha TOPOJCKOW TeppuTopuu. [Jis 1ieneil MHANKAIUY 1 KOJMYECTBEHHOM
OLICHKH UCTOYHHMKOB HCIIOJIh30BaHA MO/IEIb MMOJOKHUTEILHOIO MaTPpUIHOTO pasinoxerus (Positive Matrix
Factorization, PMF). BeisiBiiens! cneayromnme uctounuku [TAY: smananmonHslid, He TeMHbEKIIMOHHBIIN CTaphbIid,
He(PTEMHBEKITMOHHBIA CBEXXHM, TPAHCIIOPTHBINA, KOMMYHAIBHBIM ra30BO-MMUPOTCHHBINA, KOMMYHaTbHBIH
JPEBECHO-TIMPOTeHbIH, Ornoreoxumuueckuii. OHU 00YCIIaBIMBAIOT COOTBETCTBEHHO CIIEAYIOIINE ACCOLUAINN
[TAY B nouBax: 1uheHnI0BYIO, aHTPALEH-XPU3EHOBYIO, XpU3eH-HA()TaTMHOBYIO,
dayopen-6en3(ghi)nepmieHoByro, TeTpaden-oen3(ghi)nepuneHoByto, TUpEeH-aHTpalleH-0eH3(a)TUPEHOBYO,
(heHaHTPEHOBYIO.

KirroueBsle c10Ba: NOJUIMKIMYECKHUE apOMAaTHYECKHE yIiieBogopoasl, [TAY, ncrounuku 3arpsasHeHus,
pelenTOpHbIE MOJIENH, YEPHO3EMBI TEKCTypHO-KapOoHatHble, Calcic Chernozems

[Tpoxames A. M., Matymkun A. C. TeopeTHKo-MeToJ0I0THYeCKUe MOIX0 bl K TpoeKTHpoBaHuio KpacHoi
kuuru nouB Kuposckoii oomactu // TTousoBenenue. 2021. Ne 5. C. 561-564.
https://doi.org/10.31857/S0032180X21050154

Pa3Buta naes akTyaabHOCTH CO3/1aHMS pETMOHAIBHBIX KpacHbBIX KHUT I1OYB, ONUPAIOIIASICS HA HEKOTOPbIE
KOHIENTYaJIbHBIC TIOIXO/IbI B UX PETHOHAIBHOM TPEIOMIICHUH: ()EHOMEHOJIOTHICCKUH, PABHOIICHHOCTH
KOMITOHEHTOB, TPUOPUTETHOCTH IICIIMHHBIX TTOYBEHHBIX O0BEKTOB, PEIPE3CHTATUBHOCTH, PAPUTETHOCTH,
pErMOHaJbHbIN, 30HAJILHBIN, A30HAJIbHBINA, KATCHAPHBINA, €CTECTBEHHO-UCTOpHUUeckuid. Ha mpumepe Kuposckoit
00J1aCTH BBIJICJICHBI OCHOBHBIC TTIOYBCHHBIE 0OBEKThI, OTBEUYAIOIINE KPUTECPUSIM 30HAIBHBIX 3TAJIOHOB, PEIKHX,
YHHUKAJIbHBIX U UCUYE3AIOIINX [TOYB, IEPCIEKTUBHBIE U MIEPBOOYEPETHOTO BKIIFOUEHHUS B JAHHbBIC
MIPUPOAOOXPAHHBIE JOKYMEHTBI. B COCTaB 30HAJIbHBIX 3TAJIOHOB CPEIHEN, FOXKHOM TalTy U CMELIAHHBIX JIECOB
MpeJIaraeTcsi BHECTHU MOA30JUCTHIC, IEPHOBO-TIOA30IUCTHIE, CEPBIEC MOYBBI, PA3BUTHIC HA OKPOBHBIX
cyrnuHkax. K rpymme papuTeTHBIX OTHECEHBI TOYBBI C PETUKTOBBIMH OCTATOYHBIMU U MOTPeOESHHBIMU
TYMYCOBBIMU TOpu30oHTaMu. [IpeacTaBieH nepeueHb 00bEKTOB, MEPCIIEKTUBHBIX JIJIs1 BKIIIOUEHUS B Oy IyIIYIO
pernoHanbHyt0 KpacHyro kHury nous. Hapsiny ¢ mOUBEeHHBIMU 3aKa3HUKaMU MPEIaraeTcsi HCoJIb30BaHUE
KaTerOpHH MeJI0TeHHBIX TAMATHUKOB TIPUPOBI B MECTAX, IOCTYIMHBIX JJISI BU3YaJIbHOTO HAOIOACHHS IIEHHBIX
MMOYBEHHBIX 00BEKTOB B O€PErOBBIX OOHAKEHUSIX. MaTepHalibl MOTYT OBITh HCIIOIb30BaHBI IS Pa3BUTHS
MECTHOM CETH OXpaHsSEeMbIX MMPUPOIHBIX TEPPUTOPHUH 32 CUET METOTECHHON KaTErOpuu 00bEKTOB MPUPOTHOTO
Hacnenusi. OHYM MPEACTaBISAIOT UHTEPEC IS IPUPOTOOXPAHHBIX CciIy)0 KupoBckoit o6mactu u apyrux
cyobekToB PO.

KiroueBrle cioBa: MMPUHIMIIBI 0T60pa OXpaHACMBIX TOUYBCHHBIX O6’L€KTOB, IMOYBBI-OTAJIOHBI U PAPHUTETHI,
MMOYBCHHBIC MMAMATHUKHA MIPUPOABI, 3aKa3HUKH, MUHHN-3AIIOBCIHUKN



