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Casun U. 0., E.B. Casenkosa, /[.E. Kyuep, JI.A. Tyrykxosa, C.A. bepbexoB OneHka KOHTPAaCTHOCTH
MMOYBEHHOTO MTOKPOBA MaXOTHBIX YTOJIUH 1O CITyTHUKOBBIM JaHHBIM Sentinel-2 // [TouBoBenenue. 2021. Ne 11. C.
1295-1305. https://doi.org/10.31857/S0032180X21110125

3HaHMSI 0 HEOJHOPOIHOCTAX MOYBEHHOT'O ITOKPOBA MAXOTHBIX YTroui (OJHUM U3 OCHOBHBIX ITOKa3aTesei
KOTOPBIX SIBISIETCS UX KOHTPACTHOCTB) U X BIMSHUA Ha YPOKAHHOCTb CEINbCKOX03AHCTBEHHBIX KYJIBTYP UMEIOT
OospI10€e MpakTHUeckoe 3HayeHrne. CyniecTBYIOINE METO bl OLIEHKH KOHTPACTHOCTH TOYB 0a3upyIOTCs Ha
aHaJIM3€ UX CBOMCTB, KJIACCU(UKALMOHHOTO MOJOXKEHUS WIN IPUHAJIEKHOCTH K OIIPEeIIEHHON arporpyiie.
Hamu nipeyioskeH HOBBIM METO, KOTOPBIi 0a3upyeTcs Ha UCIOIb30BaHUU CITyTHHUKOBBIX JaHHBIX. B kauecTBe
KpPUTEpHsI KOHTPACTHOCTH IIPEUIOKEHO UCIOIb30BaTh onapHoe cpaBHeHue 3HadyeHuit NDVI 1715 mouBeHHBIX
BBIJICJIOB, PACCYMTAHHBIX 110 CIIYTHHKOBBIM JaHHBIM Sentine -2 3a nociiegnue 6 et 3a Bce MMEIOIUecs B
HAJIMYMHU CLIEHBI ¢ U300paXkeHneM noceBoB. Ha ocHOBe monapHOro cpaBHEHUs U MPOTSHKEHHOCTH TPAHUL] MEXKTY
MOYBEHHO-KapTOrpauIeCKUMHU BBIJIEIIaMH MPEI0KEHO OIEHUBATh KOHTPACTHOCTH TIOYBEHHOTO MTOKPOBA IMOJIS
B 11eJIoM. AnpoOariyst pa3paboTaHHBIX IOJX0/10B Ha IPUMEpPE ABYX TECTOBBIX MOJIEH IOKa3aia UX
IIEPCIEKTUBHOCTDh U BO3MOKHOCTh CO3/IaHUsI CHCTEMbI aBTOMAaTU3UPOBAHHON TUCTAHIIMOHHON TEXHOJIOIUU
aHaJIM3a HEOJHOPOIHOCTEH MOYBEHHOI'O MIOKPOBA MOJIEH ¢ 11eJbI0 pa3pabOoTKH peKOMEHAALUH 110 UX
HCIOJIB30BAHUIO.

KitoueBsle cioBa: oneHka kauectsa 1nous, NDVI, HeonHOpOIHOCTE TOCEBOB, KOHTPACTHOCTH ITOYB

D. Fiantis, F. I. Ginting, Gusnidar, M. Nelson, E. Van Ranst, B. Minasny Geochemical Characterization and
Evolution of Soils from Krakatau Islands // Eurasian Soil Science. 2021. Ne 11.
https://doi.org/10.1134/S1064229321110077 ony6iMKOBaHA TOJLKO B AHTJIMICKOI BepCUH

The Krakatau islands complex was formed after the huge eruption of the late Mt. Krakatau in 1883. The complex
consists of four islands: Rakata, Panjang, Sertung, and Anak Krakatau. While volcanic activity and plant
succession have been extensively studied in the Krakatau area, the soils received less attention. This study
characterizes the morphology, chemistry, and geochemistry of the soils from the Krakatau islands. Ten sampling
sites were selected from Mt. Anak Krakatau, Rakata, Panjang, and Sebesi islands. The elemental concentration
of the samples was measured using the X-ray fluorescence (XRF). In addition, chemical weathering indices were
calculated from the geochemical elements. Linear discriminant analysis was used to separate materials from the
four islands based on their geochemical concentrations (Si02, Al203, Fe203, Ca0O, MgO, K20, S03, P205, Ti,
and Zr). While the four islands were nearby and influenced by the eruption of Mt. Krakatau, the analysis showed
that the geochemical characteristics of volcanic ash for each island are distinct. Mahalanobis distance
differentiated soils of Anak Krakatau from the others. Base cations loss in Sebesi was larger than in Rakata,
Panjang and Anak Krakatau. Meanwhile, desilication was larger in Rakata compared to Sebesi, Panjang, and
Anak Krakatau. The following sequence of weathering degree was determined: Sebesi > Rakata = Panjang >
Anak Krakatau. Comparison between sites allowed differentiation of origin of the volcanic materials and a
calculation of a relative weathering sequence. This study suggests that the geochemical characteristics of the
volcanic materials on these islands are unique and can be used to assess its weathering process and pedogenesis.
Keywords: Volcanic soils, geochemistry, discriminant analysis, tephra, Indonesia

Hecrepyk I'. B., Xoxnosa O. C., Unpuna JI. I1., CBepukoBa A. O., Cymko C. B. [laneoskonornueckue ycioBus
Ky6ano-IIpra3oBckoil HU3MEHHOCTH B 310Xy OPOH3BI U paHHET0 JKEJIE3HOTO BEKa Ha OCHOBE M3yUEHUs

norpebennbix oy // [Touoenenue. 2021. Ne 11. C. 1306-1321. https://doi.org/10.31857/S0032180X21110095

Ha ocHoBanuu MPOBCACHHBIX MMAJICOMTOYBCHHBIX I/ICCJIG,Z[OBaHI/Iﬁ MOJIYUYCHBI YTOYHCHHBIC JAHHLIC I10
HaIpaBJIEHHOCTH U3MEHEHHH KJIMMaTa BO BTOPOH MOJIOBUHE ToJI0IIeHa Ha TeppuTtopun Kybano-IIpuazoBckoi
HU3MCHHOCTHU, KOTOPLIC HOMMOJIHAIOT OHy6JII/IKOBaHHI:Ie PE3YJIbTAThI. Hepnon ATIIAHTHUYCCKOI'0 OIITUMYyMa
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roJyiotieHa cMeHuics B Havyase I Thic. A0 H. 3. HEMPOJOKUTEIBHBIM MTEPUOAOM apuan3anuu. B

XXV H/XXVI-XXII/XXI BB. 10 H. 3. IPOU301ILIA TyMUIU3AIHS KJIMMATa, IPEPBABILIASACS TEIUIBIM U CyXUM
nepuoioM, kotopbii npumencs Ha XXII/XXI-XVI BB. 10 H. 3. B panHeM kejie3HOM BEKe, CO BTOPOI MOJIOBUHBI
II B. 10 H. 5. 10 Hayana Il B. H. 3., pEKOHCTPYHPOBaHA PE3Kasi ApUIAM3aLMUs KJIMMaTa, IMK KOTOPOM MpHUILENCS Ha
py6ex ap. [TameonouBsl BTopoii monoBuHbI I THIC. 10 H. 3. XapaKTEpHU3yIOTCS BHICOKOH T'YMYCHPOBAaHHOCTHIO,
BBIIEJIAYMBAHNEM KapOOHATOB U3 BEPXHHUX TOPU30HTOB, IPOMUTKON KapOOHATHBIM MHIIETHEM POQHIIS,
HaJIM4YUEM MPOXKUIIOK KapOOHATOB, A€3UHTErpaliel Wik OTCYTCTBUEM OeNoria3ku, 300TypOUPOBAHHOCTHIO
npouIIs, 9TO CITY)KUT MPU3HAKAMU T'YMUIHBIX KIMMaTH4YeCKUX ycioBuil. Ha pyGesxe 3p (Bropas monosuna II B.
710 H. 3.—TepBas nosioBuHa I B. H. 3.) IpH yBEIHMUEHUH 3aCyIIIMBOCTU KIIMMaTa YePHO3EMbI IPUOOPENN YePThI
0oJiee 10)KHBIX TOATUIIOB, HO CMEHBI TUIIOB U TIOJTHIIOB ITOYB B 3TOT IMEPHO HE MPOU3OIILIO.

KittoueBsbie c10Ba: majaeonouBbl CTEMHBIX JaHAIAGTOB, MOP(OIOrHuecKkre XapakKTePUCTUKHU TO0YB, T'yMYCOBBIH
npo¢uiIb NOYB, KAPOOHATHBIN MPOGUIH TOYB, U3MEHEHHE KIIMMAaTa

XuMus nMo4s
Aprembena 3. C., lanuenko H. H., Kupunnosa H. I1., Mactorenxo H. I1., y6osuxk /I. B., Ky3nemos A. B.
H3MeHeHre KOMIOHEHTHOTO COCTaBa OPTaHUYECKOTO BEIIECTBA MAaKPO- M MHUKPOArperaroB THITMYHOTO

YepHO3eMa 0] BO3ICHCTBHEM dPO3HOHHBIX mporieccoB // [louBosenenne. 2021. Ne 11. C. 1322-1331.
https://doi.org/10.31857/5S0032180X21110022

JlaHa KOJIMYECTBEHHAs OLIEHKa COZiepKaHMsI U cocTaBa opraHudeckoro Beuiectsa (OB) cTpykTypHbIX
OT/EJIbHOCTEH arpoyepHO3eMOB, PACIIONI0KEHHBIX B pa3HbIX 3PO3UOHHO-AKKYMYJIATUBHBIX 30HaX. MccnenoBanus
MPOBE/ICHBI HA TUITUYHOM YEPHO3EME B YCIOBUSX JITUTEIFHOTO MHOTO(AaKTOPHOTO TIOJIEBOTO OIBITA HA
BOJIOPA3/ICJIbHOM IUIAaTO U CKJIOHE CeBepHOU 3Kcno3unuu. [TokazaHo, 4TO 3pO3MOHHBIE POLIECCH] TPUBOAAT K
cylecTBeHHbIM noTepsiM OB B0o10yCTONYMBBIX CTPYKTYPHBIX OTAEIBHOCTEN, BBIJIETIEHHBIX MOKPBIM
IIPOCEUBAHUEM M3 BO3LYLIHO-CYXHUX MAaKpoarperatoB pasmepom 2—1 mm. OTMeUeHBI OCHOBHBIE YEPTHI XapakTepa
BOCCTAHOBJICHUSI COZIEpKaHUS YIJIepOoJia B arperaTHOM CTPYKType arpouepHO3eMa aKKyMyJISITUBHOM 30HBI.
IIpoBeneHo neTanbHOE CPaBHUTENBHOE U3yUYEHUE KOJMYECTBEHHOIO M KAYECTBEHHOTO cocTasa mysioB OB
Pa3HOIi JIOKAIM3aIMK B BOJIOYCTOHUYMBBIX Makpo- (2—1 Mm) 1 Mukpo- (<0.25 MM) arperatax, BbIICICHHbIX 3
BO3/YIIHO-CyXUX MakpoarperatoB pasmepoM 2—1 MMm. BrlsiBieHa o01as TeHASHIMS YMEHBIICHUS KOJTNYeCTBa
nuckpetHoro OB, BbI3BaHHOTO KaK 3PO3MOHHBIMU MPOIIECCAMU, TaK U PacIallKoi arpo4epHO3EMOB,
IPUYPOUEHHBIX K Pa3HbIM 30HaM JIeHYJallU—aKKyMYJIALMU Ha CKJIOHE, Ha (JOHE BKIIIOUEHHSI B COCTaB
MIaXOTHOTO TOPU30HTA 3POIUPOBAHHBIX TOUB MaTepHaja HUXKEJIEKAIIEro CIOs.

KitoueBble ciioBa: 3po3usi, BOJOYCTONHYNBas CTPYKTYpa, TPaHyJI0-IeHCUMETpUYecKoe (ppaklimOHUPOBAHHE,
CBOOOJHOE OPraHMYECKOE BEIIECTBO, arpETUPOBAHHOE OPraHUUYECKOE BEIECTBO, MIINCTAs (PPAKIIMS

A. A. JIemmos, B. B. Crapues, H.M. I'op6au, U. B. ITatocona, /I. H. 'aboB, O. Jlonnepxak CpaBHEHHE METO/I0B
OTIpeieNICHUs] COSMHEHHI yTiepoaa MUPOreHHO U3MEHEHHBIX OpraHnYecKux coeanHenuii // [louBoBenenue.
2021. Ne 11. C. 1332-1345. https://doi.org/10.31857/S0032180X2111006X

Ha npumepe topdsiroit moussl (Rheic Hemic Histosol (Lignic)), pacmonioxeHHOH Ha fore CpeHel Taru
Pecny6nuku Komu, mpoBeieHO MccieioBaHie MOYBEHHOro oprannyeckoro Bemectsa (IIOB) ¢ nensio noucka
OroMapKepoB U OCOOEHHOCTEN OpraHN4YeCKOro BEIECTBA, CBSI3aHHBIX C BO3/IeHCTBUEM MoXkapoB. [Tokazano, uyTo
MOKapbl OKa3bIBAIOT CYIIIECTBEHHOE BIMSIHNE Ha OpraHUYEeCcKOe BelecTBO TOp(oB. [IMporeHHy0 akTHBHOCTb
OTIpEIEIISUIM 110 COAEPKAaHUI0 Makpoyriiel. OpraHnyeckoe BEeIeCTBO UCCIIeI0BaIN METOA0M TBEPIOTENbHOM
13C-AMP-cnieKTpoCcKONNH, ONPEAEIIAIN KOHIIEHTPALMH MOJUIUKINYECKMX apOMaTHUYECKUX YIIIEBOIOPOI0OB
(ITAY) u 6enzonnonukapbonoBbix kuciaoT (BIIKK). [TokazaHo, 4To 1aHHBIE METO/BI TTO3BOJISIOT
JMarHOCTHPOBATh BIIMsAHUE N0kapoB Ha coctaB [IOB. B coctaBe ropM30HTOB ¢ IpU3HAKaMU MUPOTEHE3A
BO3pacTaeT A0Js YIJiepo/ia, MPeACTaBIEHHOT0 apOMaTHYECKUMU (parMeHTaMH, CyIlIeCTBEHHO YBEIMYHNBAETCS
KoH1eHTpauus [TAY, npenmy1iecTBeHHO 3a cyeT HaTanuHa, eHaHTpeHa U Xpu3eHa. [1o pe3ynpTaTaM oLeHKH
coaepxkanus BITKK BnepBbie 1151 TEppUTOPHUM €BPONIEHCKOTO CEBEPA OLIEHEHBI 3alachl yriepoaa
MUPOreHHO-U3MeHeHHBIX coeauHenuii (PyC), kotoprie cocTaBisitoT 4.4 kr/M2. [Tokazarenu, XxapakTepu3youe
COEIMHEHHS U MOJIEKYJISIPHBIE ()parMEHThl MTUPOT€HHO U3MEHEHHBIX OPTaHUYECKUX COEITMHEHUH, TOTyYeHHbIE
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Pa3IMYHBIME METOJJAMH, XOPOIIIO KOPPEIUPYIOT Mexay coboit. KoaddummenTs! koppemnsuu [Tupcona mexay
COJZIepKaHUEM YTJIepO/ia, BXOIAIIEro B cocTaB apoMaTrueckux coeaunenuit (Caryl) u CBITKK, cocrasistor R =
0.84 (p <0.05), c unguBuayanpabiMA BITKK R == 0.81-0.90 (p < 0.05).

Kirouesie ciioBa: Topd, noxapsi, IMP, BITIKK, Histosols

Yubing Wang, He Huang and Xiangyu Chen Predicting Organic Matter Content, Total Nitrogen and pH Value
of Lime Concretion Black Soil Based on Visible and Near Infrared Spectroscopy // Eurasian Soil Science.
2021. Ne 11. https://doi.org/10.1134/S1064229321110144 onyb.auKoBaHa TOJIBKO B AHIJIMIiICKOIi BepcHH

Lime concretion black soil is a kind of ancient cultivated soil and exhibits highly-localized distributions in
China’s important commodity grain base and fruit/vegetable production base. However, lime concretion black
soil is currently poor in fertility and crop output. Visible and near-infrared (VIS/NIR) diffuse reflectance
spectroscopy appears as an effective tool of gaining in-depth knowledge of soil properties. This study focused on
lime concretion black soil samples, collected their VIR/NIR spectra and correlated the spectral characteristics
with the measured organic matter content (OMC), total nitrogen (N) and pH value using chemical methods for
establishing the prediction models of soil properties. Different spectral pretreatment, sample selection and
wavelength optimization methods were applied for improving the accuracy and robustness of the prediction
models. Results show that, after appropriate spectral processing and selection of representative samples, the
established principal component regression genetic algorithm (PCR-GA) models can accurately predict the
contents of OMC and N as well as pH values of lime concrete black soil samples, with the correlation
coefficients of 0.91, 0.97 and 0.92, respectively. The present study proved great potential of VIS/NIRS in
real-time detection of lime concretion black soil properties.

Keywords: visible and near infrared spectroscopy, principal component analysis (PCA), genetic algorithm (GA),
variable-rate fertilization, soil nutrients prediction

Buosnorust nous
Huxutun 1. A., JIsicak JI. B., KyroBas O. B., I'paueBa T. A. Dxosoro-tTpoduueckas CTpykTypa 1
TaKCOHOMMUECKasl XapaKTePUCTHKA COOOIIECTB MUKPOOPTraHM3MOB MOYB CEBEpHOIl yacT apxumnenara Hopas

3emutst // TTouBoBenenue. 2021. Ne 11. C. 1346-1362. https://doi.org/10.31857/S0032180X21110101

C nmoMo1pI0 MEeTo/1a IOCeBa Ha 3JICKTUBHBIE CPEJbl OLIEHEHBI YMCICHHOCTh U TAKCOHOMHUYECKOE pa3HooOpasue
MHUKpPOOPTaHHW3MOB B ITOUBAX ceBepHOM uactu apxumnenara Hosas 3emis. Coneprkanue a3poOHbBIX U aHA3POOHBIX
a30T(hUKCATOPOB, a TaKXKe NeHUTpUPUKATOpoB HU3KOE (JecsaTku U coTHM KOE/r mouBsr). YucneHHOCTH
canpoTpodHbIX OakTepuit BapbupoBasia ot 3.3 x 104 no 1.2 x 106 KOE/r nouBsl; akTuHOMHIIETOB — OT 1.3 x 103
10 4.0 x 105 KOE/r nouBsl; MukpoMunetoB — ot 2.5 X 102 go 1.5 x 104 KOE/r nouBsl. YncneHHOCTH BCex
M3YYEHHBIX TPy MUKPOOPTaHU3MOB (KpOME a3pOOHBIX a30T(PUKCATOPOB) UCCIEAOBAHHBIX ITOYB PE3KO
YMEHBIIAETCS] BHU3 110 MPO(DUITIO, YTO MOJIOKUTENEHO KOPPETUPYET C COAECPKaHUEM OpPraHMYEeCcKOoro yriepoja u
o6mero a3ora. B coolriecTBe MOYBEHHBIX MUKPOOPTaHU3MOB JIOMUHHUPYIOT OakTepun poaos Arthrobacter u
Bacillus, akturomunietsr pooB Streptomyces u Micromonospora, a Takke MHKpOCKOTIMYEeCKUE TPUOBI POJIOB
Goffeauzyma, Phoma, Pseudogymnoascus u Thelebolus. B 1ieiom 4ucieHHOCTh U TAKCOHOMUYECKOE
pa3HooOpa3ue MUKPOOPTaHU3MOB HCCIIEIOBAHHBIX MIOYB MEHbBIIIE M0 CPABHEHUIO C TOYBAMH 3eMITU
O®panma-Mocuda. 10T PeHOMEH CBSI3aH ¢ UCCYIIAIONTUM U OXJIAXKTAFOIINM BIHSHAEM CaMOTO KPYITHOTO
nexHuka B Poccun Ha HoBoit 3emite.

KroueBrle ciioBa: ApKTI/IKa, 9KCTPEMAJILHBIC 9KOCUCTCMbI, YNCJICHHO

Z. Téth, 1. Kirély, V. Mihalka, E. Hornung Mulch application results in higher functional diversity and
connectivity of soil nematode assemblages in a strawberry field experiment // Eurasian Soil Science. 2021. Ne
11. https://doi.org/10.1134/S1064229321110132 ony6,iMKoBaHA TOJLKO B AHIJINHCKOI Bepcuu
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Healthy soils are of pivotal importance in sustainable production of fruits and vegetables, as majority of soil
functions rely on the diversity and complexity of soil food webs. A five-month field experiment was conducted
under an organic strawberry production system to better understand soil food web dynamics indicated by
changes in soil nematode communities after two commonly used mulch treatments (grass hay and black
geotextile). In addition to the traditional methods (diversity and community indices) in nematode ecology, we
applied network analysis to identify the key relationships between nematode taxa/feeding groups under different
mulching systems. Soil nematodes were significantly influenced by sampling time and mulch treatments during
the study period. Total density of nematodes was lower in both non-mulched and covered soils compared to
pre-plant levels. Effective species number (Hill’s number) of soil nematodes was higher in plots covered with
geotextile as a result of the treatment. Significant difference was observed in community composition among
treatments and sampling times. Although bacterial feeders dominated in almost all samples, relative abundance
of fungivores increased by the end of summer. Organic mulched soils had the highest proportion of herbivores,
significantly differing from untreated plots. Soil food web analysis showed that nematode assemblages became
less structured and more degraded in all soils compared to the initial conditions. However, mulch applications
enhance functional diversity and connectivity of assemblages, regardless of mulch type. These changes suggest a
more stable soil ecosystem with higher functional resilience and adaptive capacity which is crucial to ensure
viability and sustainability of agricultural production.

Keywords: agrobiodiversity, geotextile, microfauna, Nematoda, soil food web

Arpoxummus 4 NJI00poaue Mo4B

B.U. Kuprommn, H.H. [Iy6aunnckas, A.1O. FOpoBa KomruiekcHast o1ieHKa CebCKOX035ICTBEHHBIX 3€MENb Ha
npumepe FOxuoro Ypana // ITouBoBenenue. 2021. Ne 11. C. 1363-1375.
https://doi.org/10.31857/5S0032180X21110083

3a1aya KOMITJIEKCHOM OLIEHKH CEIbCKOX03SICTBEHHBIX 3€MeIb CBOJIUTCS K BBISIBICHUIO MX OOIIHOCTEH 1Mo
ArpO3KOJOrH4CCKUM 1 SKOHOMUYCCKHUM YCIIOBUAM, ONIPCACIIAIOIINM HAallpaBJICHUA U Bq)(l)eKTI/IBHOCTI) nux
ucnoib3oBanus. OHa peraeTcst B uepapXuu: NpUPOIHO-CEIbCKOX03IHCTBEHHAs 30Ha, MPOBUHIINS, TPYIIa, BUA
3eMenb ¥ nokazaHa Ha npumepe fOxuoro Ypana B npenenax OpenOyprckoit o0igactu. Jta TeppUTOpUs
pacrioyiaraercst B JIECOCTETIHOM, CTETTHONW U CyXOCTEITHON 30HAaX, MPEICTABICHHBIX PA3TUYHBIMUA TPOBUHIMSIMHU.
B ka)x10#1 MpOBUHIINY BbIIETIEHBI aTPOKOJIOTHUECKHE TPYIIIbI INIAKOPHBIX, TOTYTUAPOMOPHBIX, 3PO3UOHHBIX,
COJIOHIIOBBIX, JINTOT'€HHBIX, TIOMMEHHBIX 3eMeJb, 1JI KOTOPBIX pa3pab0TaHbl aAanTUBHO-TaH A THbIE
CUCTEMBI 3eMJieieNns. B npenenax rpymn BeIAEIEHbI BUIBI 3€MEJb, K KOTOPBIM IIPUYPOUYEHBI
muddepeHpoBaHHbIe arpoTexHoaoruu. Ha ocHoBe 060011eHHs JTaHHBIX MHOTOJIETHUX TOJIEBBIX
OKCIICPUMCHTOB 1 arpOKJIMMAaTHYCCKUX MO)IGJ'IGfI AaHa OCHKA IMPOAYKTUBHOCTH OCHOBHBIX BUAOB 3€MEJIb U
HKOHOMHUECKON 3((HEKTUBHOCTH UX UCIOIB30BAHUS MPH TPEX YPOBHAX MHTEHCUUKaMK 3emiueaenus. Ha
OCHOBE TNPEIOKEHHOW METOJIOJIOT U OIIEHKH 3€MeJIb PACCMATPUBACTCS 33/1a4a ONTHMHU3AINH
CeNTbCKOXO035HICTBEHHOTO IPUPOIONOIB30BAHHUS.

KiroueBble ciioBa: arposKoJIorndeckasi TpymniupoBKa 3eMellb, arpOKIMMaTHIeCKas OIeHKa,
aJlanTUBHOJIAHIA(THBIE CUCTEMBI 3eMJIe/IeNNs, IKOHOMUYEeCKast 3((HEKTUBHOCTh MCIIOJIb30BaHUS 3eMEb

A.A. Yepkamuna, B.A. T'ony6uoB, E.B. bepexnas [IpuMeHeHre METOANKH OLIEHKH Ka4ecTBa MOYB IS
TOPHO-KOTJIOBUHHBIX Tepputopwuid [Ipubaiikanes // [TouBoBenaenue. 2021. Ne 11. C. 1376-1391.
https://doi.org/10.31857/S0032180X21110034

[TpuBeneH ycoBepIIeHCTBOBAaHHbIM BApHAHT METOIMKH OOHUTHPOBKH MOYB, NpeioxkenHoi B.Jl. iBaHOBBIM B
1986 r. 1 OCHOBaHHOI Ha PaBHOLIEHHOW OaJIIIbHON OILIEHKE pa3HbIX (PaKTOPOB IJIOAOPOIUsS IyTEM IMOACcUETa
cpeaHeapu(MeTHIecKoi Bcex YacTHBIX OaIbHBIX OILICHOK. MIMeromuecs: OleHOYHbIE IIKANbI TepepaboTaHbl U
allalTUPOBAHBI C LIEJIBI0 yUeTa 0COOEHHOCTEH OYBOOOPA30BaHUS B TOPHO-KOTIOBUHHBIX YCIOBHAX
baiikanbCKOro permoHa, Takux Kak CJI0KHOCTb THAPOTEPMHUUECKUX YCIOBHM, HEOJHOPOIHOCTD JINTOJIOTHYECKON
OCHOBBI, 9DO3UOHHAs ONTACHOCTh, YKOPOUEHHOCTh TOYBEHHBIX POQUIIEH, XapaKkTep NOYBEHHOI'O OPraHMYECKOTo
BellecTBa. BBeleHbI JOMOIHUTENbHBIE KPUTEPHH OLIEHKU C UCIIOJIB30BAaHUEM OOIIEN3BECTHBIX B OT€YECTBEHHOM
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MIOYBOBEJICHUHM Kiaccupukanuil. Anpo0arus METOIUKN Ha IPUMEPE €CTECTBEHHBIX U
arporeHHo-1peoopa3oBaHHbIX 0uB TyHKHMHCKOM KoTinoBUHBI (FOro-3anaanoe Ilpubaiikanse) nokasana
IIpUEMIIEMBbIE PE3YJIbTAThl OLIEHKU ITOYBEHHOT'O IJI0A0POAMS U MIO3BOJIMIA BBISIBUTH (DAKTOPBI, TMMUTHPYIOIINE
TOT WJIA MHOM TUII 36MJICIIONIb30BaHus. B nepByro ouepenpb Npu pa3MeLEHUN CelIbCKOX03IMCTBEHHBIX YTOAUN U
BbIOOpE BBIPALIMBAEMBIX KYJIBTYp Ha TEPPUTOPUH UCCIICAOBAHUS CIEIyET YUUTHIBATh MOPO300IIACHOCTh U
HE/IOCTaTOYHOE aTMOC(epHOE YBIaKHEHHE B HAaUajle BEreTal[MOHHOTO IEPU0/Ia, TOIBEPIKEHHOCTh AKTUBHOMY
BO3JEHCTBUIO BOJAHO-3PO3UOHHBIX IIPOLECCOB HA CKIIOHAX, KPYTU3HA KOTOPBIX MPEBBIIIAET 2°, yKOPOUEHHOCTh
T'YMYCOBBIX TOPH30HTOB U CHJIBHYIO CTETIEHbh KAMEHHUCTOCTH ITOYB ITOATOPHBIX NIICH(OB, 3aconeHne
I'HJIPOMOPQHBIX [TOYB B IHUILE KOTIOBUHBL. HE0OX0IMMO OrpaHU4UTh UCII0JIb30BaHUE BHICOKOUYBCTBUTEIBHBIX
MIOYB TIECYAHBIX MAaCCHUBOB, a TAK)KE NEPErHOMHBIX U TOP(SIHBIX TTOYB HU3UHHBIX 00JIOT BO N30EKaHUE
nporeccoB Jerpananuu. Ilpencrasisercs onpapiaHHbIM BO3BPAT B CEIbCKOX03SIMCTBEHHBII 000POT MOYB,
MIPUYPOYCHHBIX K ITOJIOTUM Yy4acTKaM CKJIOHOB Ha HWJKHUX YaCTsX IPEArOPHBIX PABHUH U PEYHBIX Teppacax ¢
[I0YBOOOPa3yIOIUMU [1OPOJIaMH CYTIIMHUCTOIO MJIM CYIIECYaHOI'O COCTaBa, MOLTHOCTh KOTOPBIX NpeBbliaeT 50
cM. Hanbonee BbICOKMM OOHUTETOM 371€Ch 0011a/1al0T €CTECTBEHHbIE TEMHOIYMYCOBBIE 1 CEPOTYMYCOBBIE ITOUBbI
U MX arporeHHo-npeoOpa3oBaHHble aHAJIOTH. i1 yBeIMUYEHUs JJOCTOBEPHOCTH PE3YJIbTATOB OLICHKH
1eJ1ec000pa3HO MPOU3BOIUTH OTOOP OLIEHMBAEMBIX XaPaKTEPUCTHUK B COOTBETCTBUU C BETMUYNHAMHU

KO3 QHLIHEHTa KOPPENALUH, XapaKTePU3YIOIIEro CBsI3b MOYB C YPOXKAHHOCTBIO TOM MIIM UHOM KYJIBTYpPbI Ha
Ka)KJIOW OTJIEIBHO B3SITOM TEPPUTOPUU. DTO MO3BOJIUT YUECTD JOJIO YUaCTHS B YPOKae KaxJ10ro
JUArHOCTUYECKOT O IIPU3HAKA.
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Soil texture, coupled with environmental factors, plays an important role in soil nutrient conservation. In order to
evaluate the effect of soil texture on soil fertility of fluvo-aquic soil, a long-term experiment that included four
fluvo-aquic soils with different textures (sand, sandy loam, sandy clay loam and loamy clay) was established in
1990. In 2017, soil samples were collected from the 0—20 cm depth to measure soil organic carbon (SOC), total
nitrogen (TN), total phosphorus (TP), total potassium (TK), alkali-hydrolysable nitrogen (AN), available
phosphorus (AP) and available potassium (AK) concentrations, water-stable aggregate distribution, and
aggregate-associated carbon and nitrogen. After 27 years of the experiment, the sand content decreased and the
silt and clay content increased in sand and sandy loam, while the sand content increased and the silt content
decreased in loamy clay. The SOC, total and available N, P and K (except TK) increased more in coarse-textured
soils than in finely textured soils, while the concentrations of SOC, TN, TP, AN and AK increased significantly
with a decrease in the sand content. The SOC, TN, AN and AK concentrations in loamy clay were 2 to 3 times
higher than those in the sand treatment. The mass percentage of each aggregate fraction, especially the content of
macroaggregates, increased significantly with a decrease in the sand content. Soil aggregates play an important
role in SOC and TN storage. 75-84% of SOC and 67— 81% of TN were stored in macroaggregates and
microaggregates. It was concluded that soil particle composition was affected by long-term cultivation. The
finely textured soils had higher SOC, TN and TP storage capacity and provided more AN and AK. The
formation and stability of aggregate structures were limited by the high content of sand particles, which led to a
negative influence on the storage and supply of SOC and N in the fluvo-aquic soils.
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HccnenoBaHo BIUsSHUE THUIIA 3eMJIETIONB30BaHUS HA CBOMCTBA JIETKOCYTJIMHUCTBIX O30 IMCTHIX TOYB
HOPMAaJIbHOTO YBJIQXKHEHUSI M SKOCHCTEMHBIE 3aIlachl yriiepoja B cpeHeTaexHoi noazone Kapenuu.
[Ipoananu3upoBaHbl U3MEHEHHSI B CTPOSHUU MTOYBEHHBIX MPOduiiel, OCHOBHbIE arPOXUMUYECKUE U
MUKpPOOHUOJIOTHYECKUE TIOKA3aTeNI BEPXHUX TOPU30HTOB, 3amackl Copr u CMHK TIOYBBI B METPOBOM CIIOE U
CTPYKTYypa yIJIepoIHbIX MyJioB yyacTkoB. MccnenoBanu 110-neTHUil ebHUK B KAUECTBE KOHTPOJIS, MAIIHIO,
CEHOKOC, a TaKkKe MoJIo/10i Oepe3Hsik 20 JeT U CpeTHEBO3PACTHOM €IbHUK 65 JIeT eCTECTBEHHOTO
JIECOBO30OHOBIIEHUS Ha OBIBILIMX CEIbCKOXO3MCTBEHHBIX yroabsix. Ha mamiHe noysa yrotHeHa a0 1.5 r/cm3,
nMeet Bennuuny pH 5.2 1 BbicOKOE cofiepikaHue 3JIEMEHTOB NMUTaHus. B mouBax mamHu u ceHokoca
conepskanue Copr Haxonutcs B npenenax 1.6-2.1%, No6ur 0.2%. B necubix nousax 3apuKkcupoBaHO
yMeHbIeHue wiotHocty a0 1.1-0.9 r/cm3, Benmuuunst pH 1o 4.0-3.2, yxy/ameHue o0Iero arpoXuMuIecKoro
¢dona npu yBenuuenuu coaepxkanus Copr no 2.2-4.6%. Jlns 1oy naliHy U CHENoro jieca XapakTepHO
noHmxennoe coaepxanne Cmuk (50—-60 mr C/kr moussl). Ha yuacTkax ceHOKOCa, MOJIOAOTO U
CPEIHEBO3PACTHOTO JiecoB cojiepxanne Cmuk coctaisieT okoio 250 mr C/kr noussl. 3anackl CMHK B METPOBOM
CJIOE TIOYBBI MAKCHMAJTLHBI HA YYACTKE MOJIOJIOTO Jieca B cOCTaBisiOT 88.9 r C/M2, s maliHu, CEHOKOca U
CpeIHEBO3PACTHOTO Jieca 3anackl CMHK HaxoasTces B mipenenax 52—61 r C/m2, B cienom necy 23.6 r C/M2, npu
3TOM B JIECHOH MmojcTHIIKe HakarumBaeTes 14.5 1 C/mM2. O0mue 5KOCUCTEMHBIE 3aachl yIiaepo/ia MaKCHMaIbHBI
HAa JIECHBIX yYacTKaX U MUHUMAaJbHBI Ha ceHOKoce. 3amackl COpr MOYBBI B METPOBOM CJIOE MAITHU COCTABJISIOT
138 T C/ra, Ha y4acTKax MOJIOJIOTO M CPEIHEBO3PACTHOIO JiecoB yMeHbmatoTes 10 101-91 T C/ra, MUHUMATBHBI
MIOJ1 CIIEJIBIM JIECOM U CEHOKOCOM M cocTaBisA0T 67—68 T C/ra. KittoueBbie coBa: U3MEHEHHE
3eMJICTIONIL30BAHUS, TIOYBEHHBIC (DYHKIIMH, 3a11achl yIiIepo/ia, OPTaHUISCKUN YIIIepOo/I TOYBHI, YISO
MUKpPOOHOI1 OMoMacchl, MOA30IUCThIEC TOUBHI
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[enbto uccnenoBaHuii IBUIICS aHAIU3 0COOEHHOCTE!N TpaHC(hOpMally TOBEPXHOCTHOTO CJI0S MAaXOTHBIX
TOPU30HTOB YEPHO3EMOB, CEPBIX JIECHBIX U JAEPHOBO-TIO/I30JIMCTHIX MTOYB MOJ] BO3/IEHCTBHEM aTMOC(EPHBIX
ocaJkoB. VMccnenoBanus MpoBOAWIIN C UCIIONIb30BAaHUEM 00pa3lloB OYB, 0OTOOPAHHBIX Ha KJIFOUEBBIX Y4aCTKaX,
MOJIEBBIX HAOJIOJICHNH, a TAKXKe PEe3yIbTaTOB MOJIEIBHOTO SKCIIEPUMEHTA. AHATM3UPOBAIN COCTOSIHUE
MTOBEPXHOCTHU MOYB, €€ 1IBET, MUKPOMOP(OJIOTUIECKOE U MUKPOTOMOTpapUueCcKOe CTPOCHUE U XUMHUECKUN
COCTaB. Y CTaHOBJIEHO, UTO BO3/IeicTBUE aTMOC(EPHBIX 0CAKOB MPUBOJUT K H3MEHEHHUIO CBOMCTB
MTOBEPXHOCTHOTO CJIOS TAXOTHOT'O TOPU30HTA NOYB. VI3MeHeHuss MUHEepaIoruueckoro CocTaBa BbIPaKaloTCs B
nepepacnpeeleHu MUHEPAIoB MKy TPaHyJIOMETpHUECKUMH (ppakiusamMu. Yem JoJbIie moyBa OCTaeTCs
OTKPBITON O] BO3JEMCTBHEM YepEOBaHMSI OCA/IKOB U BBICBIXaHMsI, TEM 00JIe€ BHIPaKEHO (OPMUpPOBaHUE
MOBEPXHOCTHBIX MUKPOCJIOEB BBIMBIBAHHUS (3JIOBHAJIBHBIX) U MUKPOCJIOEB BMBbIBaHUS (MJUTIOBHAJIBHBIX),
Pa3IMyYaoIIUXCsl COACPKAHUEM TOHKOIUCIIEPCHBIX OpraHO-MUHEPATIBHBIX BEIIECTB U UX CTPYKTYPHOMH
opranusanuei. FicxoqHoe cocTosiHME TyMyca U TPaHyJIOMETPUUECKHUN COCTAB MTOYBbI MPEJONPEAEIISIOT
cenupuKy GOpMHUPYIOUINXCS HAa TOBEPXHOCTH MUKPOTOpU30HTOB. [Ipu aTOM B BepxHel yactu oOpazyercs ciaon
13 NBUIEBATOTO WJIM IIECUAHOI0 MaTepHalla C MUHMMAaJIbHBIM KOJIMYECTBOM MUKPOArperaToB u
TOHKO/IMCIIEPCHOTO BEIIECTBA, @ HIKE OTYETIIMBO YBEJIMUUBAETCS pa3Mep U KOJIMYECTBO arperaTos.
BrIsiBIeHHBIE 3aKOHOMEPHOCTH CIIEIyeT YUYUTHIBATh MPH JUCTAHIIMOHHOM MOHUTOPHUHIE U KapTOTrpapupOBaHUU
CBOMCTB 1ouB. [Iy1g onpeenenus coiepkanus ryMmyca B IaX0OTHOM F'OPU30HTE HEOOXOAMMO IPOBOAUTH CHEMKY
CBE)KEBCIaXaHHBIX U MPOOOPOHOBAHHBIX MOJIeH. MUHEpaJIOrHuecKuil cocTaB, B CBOIO O4Yepe/ib, OyAeT JIyulie
JETEKTUPOBATHCS MO N300paKEHUSIM TPAaHCPOPMUPOBAHHOM MOBEPXHOCTH MAIIHHU.
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