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AnHoTanus. M3y4eHbl 0cOOEHHOCTH €CTECTBEHHOIO 3apacTaHus U 104BOOOPa30-
BaHUS HA Pa3HOBO3PACTHBIX OTBaJaX [1aBIOBCKOro yroiabHOro MecropoxaeHus B [Ipu-
MOPCKOM Kpae. Y CTaHOBJIEHbI Pa3jInyus B BUIOBOM COCTABE U CTPYKTYPE PaCTUTEIIb-
HBIX COOOIIECTB B 3aBHCHMOCTHU OT pelibeda, BO3pacTa U rpaHyJIOMETPUYECKOro co-
CTaBa II0poJ] OTBAJIOB. BBIABIIEHBI CTa MU IIEPBUYHOM CYKIIECCHUM Ha OTBaJIaX: IIMOHEP-
Has — Ha BEPIIMHE U KPYTBIX CKJIOHAX OTBAJIOB, IIPOCTAsl U CIOXHAst — HA CKJIIOHAX U Y
MOIHOXKUSI OTBAJIOB, 3aMKHYThIH (DPUTOIIEHO3 — Ha BBIMOJIOKEHHOI Teppace. Dopmupo-
BaHUE PACTHTEIBHOCTU Ha OTBAJaX, CJIOXKEHHBIX TIIMHUCTBIMHU HIOPOJIaMH, HIET MO JIy-
roBoMy THIly. Pa3BuTHE JAPEeBECHO-KYCTaPHUKOBBIX BHAOB IIPOUCXOAUT MHTECHCHBHEE
Ha OTBaJax OoJiee JEerkoro rpaHyJIoMeTPUYECKOro cocraBa. B nepsbie rozisl nocie oT-
CBINKH IIOPOJbl HENPHUIOJHBI [UIsl OMOJIOrHYECKOl PEKYJIbTHBALMHM B CHIY BBICOKOM
kucnorHocTu. 1o Mepe 3apacTaHus OTMEUYEHO YBEJIMYECHHE OPIaHUYECKOro YIiiepoaa,
OCHOBHBIX 3JIEMEHTOB ITUTaHUs PACTCHUH M CHIKEHHE KHCIOTHOCTH IIOPOJ] OTBAJIOB.
IMTouBeHHBIH NOKPOB Ha OTBaJiaX INPEJACTAaBICH Pa3IMYHBIMU THUIIAMH 3MOPHO3EMOB:
MHULUAIBHBIMY, OPraHO-aKKyMYJIITUBHBIMH, JICPHOBBIMU U T'YMYCOBO-aKKYMYJISATHB-
HbIMH. OCHOBHBIM CJICP)KHMBAIOIIUM (aKTOPOM Pa3BUTHS PACTUTEIHHOCTH Ha OTBAjaX
B YCJIOBHSIX MYCCOHHOT'O KJIMMaTa SIBJISIFOTCS IPOLIECCH BOJHOM 3po3uu. s npenot-
BpAILEHHUs 3PO3HOHHBIX IPOLECCOB HEOOXOIMMO IPOBE/ICHUE TEPPACUPOBAHKS HA OT-
Basiax. IIpu pexyabTHBALMK TIIMHUCTBIX OTBAJOB PEKOMEH/YETCsl HAHECCHHE ILIOMO-
POJIHOTO CJIOS [OCJIE MX IUIAHUPOBKH.

KuroueBble ciioBa: oTBasibl, puTOMacca, MOPTMAcca, CHHY3Hs, CyKLecCus, SMOpH-
o3emsl (Spolic Technosols), opranudeckuii yriepos, KUCIOTHOCTD [OYB, PEKYIbTHBA-
st

Hcroynuk punancupoBaHus: paboTa BBINOIHEHA B paMKaX roCyapcTBEHHOTO 3a/1a-
Huss MuHKCTEpCTBA HAYKU U BhICIIEro oopasoBanusi Poccuiickoit Genepanun (Tema
Ne 124012400285-7).
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Summary. Surface mining operations are accompanied by serious disturbance of
natural ecosystems. The rationale for a reclamation method is based on both agrochem-
ical and biological properties of the dumped rocks. For this reason, the investigation of
primary succession and soil-formation processes at the dumps gains significant im-
portance. The article is aimed to examine the characteristics of natural reclamation of
the soil and vegetation cover in the dumps of the Pavlovsk coal field, which are different
in composition and relief, and establish the relevance of the dump rocks for biological
reclamation.

The investigations were carried out on the territory of the Pavlovsk coal mine (Mi-
khailovsky district, Primorskiy Krai). At the North Depression section (44°05'39.5"N
132°04'47.3"E), two dumps were investigated — the 8-year-old dump is characterized
by the conical form, with the slope of 25° (See Fig. 14), while the 15-year-old dump
has a terrace in the middle section of the slope (See Fig. 1B). These dumps are formed
by loamy rocks, with the ratio of its slopes being 12-15°. At the East Depression section
(44°0524.3"N 132°05'08.9"E), the 16-year dump with smoother slopes (up to 12°)
formed by clay was investigated. To examine the characteristics of colonization by veg-
etation, the line transects were formed from the bases of dumps to their tops. The stages
of succession of plants were identified according to Voronov (1973). The organic car-
bon (Corg.) was determined using the Tyurin method. The granulometric composition
of rocks was determined according to Kachinsky. The content of active (mobile) forms
of phosphorus and potassium was determined using the methods by Kirsanov and
Maslova, respectively. The current and exchangeable acidities of soils were examined
using potentiometry. The classification of soils of the technogenic landscapes by Ku-
rachev (2002) and WRB (2022) was used.

As part of this study, we revealed fragmentary vegetation cover at the 8-year-old
dump of the North Depression section. Within the limits of the built transect, 11 species
of plants belonging to 8 families were detected. The dump slopes were subjected to
water erosion. The rocks of dump had pHu2o = 4.3-4.4, low content of active forms of
phosphorus and potassium (See Table 3). Pedogenic accumulation of Corg. was not
observed at this dump. The development of the vegetation cover was at the pioneer
stage. The Initial Embryozems (Spolic Technosols (Loamic)) were formed.

On the 15-year dump, 31 species of plants belonging to 12 families were detected.
In the eluvial position, a minimum number of plant species were found (See Table 2).
The rocks were weakly affected by the soil formation processes, had pHu2o = 4.7, low
content of phosphorus and high of potassium, while that of carbon reached 2.5% at the
expense of carbon-bearing inclusions (See Table 3). The development of vegetation
cover was at the pioneer stage on the Initial Embryozems (Spolic Technosols
(Loamic)). In the transit positions of the dump, the complex plant cluster (with large
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phytomass reserves) was formed. The active colonization by vegetation resulted in for-
mation of sod horizon with the content of Corg. up to 1.1%, where the Sod Embryozems
(Spolic Technosols (Suprafolic, Loamic)) were formed. The environment reaction of
the upper horizons changed toward neutral (pHu20 = 6.2). The content of active phos-
phorus was low, while that of active potassium was abundant. The role of woody veg-
etation increased in the accumulative position (terrace). This is a stage of closed phyto-
cenosis with active soil-forming processes. Soils had pHu2o = 6.3 in the 0-5 cm layer,
while the content of Corg. increased to 3.35%, and those of phosphorus and potassium
reached high and very high values, respectively. The Humus-accumulative Embriozems
(Spolic Technosols (Humic, Loamic)) were formed.

At the 16-year-old clayey dump of the East section, the vegetation cover is very
heterogeneous due to active erosion. In such areas, the vegetation cover development
was at the pioneer stage and the soil cover was at the initial stage (Spolic Technosols
(Clayic)). At the most overgrown sections of dump, the projective cover reached 80%
(See Fig. 2). Within the limits of the built transect, 23 species of vascular plants were
found (See Table 4). This is a stage of complex plant cluster, when the litter horizon
and Organic-accumulative Embryozemes (Spolic Technosols (Protofolic, Clayic)) were
formed on soil surface. The rocks of dump had pHu2o = 5.9-6.3, low content of Corg.
very low of phosphorus, and very high of potassium.

In this study, we found that the families of Asteraceae and Poaceae were the most
abundant in the projective cover and number of species at the investigated dumps. The
highest Jaccard similarity coefficient of vegetation species composition was relevant
for older dumps. During the first ten years, the dumps of loamy composition, with slope
of 25°, were scarcely colonized by vegetation due to strong erosion processes. The veg-
etation cover development was at the pioneer stage and the soil cover was at the initial
stage (Spolic Technosols (Loamic)). With more favorable relief features, the full tree
layer was already formed by the 15th year after dumping and Humus-accumulative Em-
bryozems (Spolic Technosols (Humic, Loamic)) were developed. At the same time, Sod
Embryozems (Spolic Technosols (Suprafolic, Loamic)) were formed on the slopes. The
development of vegetation at the clayey 16-year-old dump remained at the stage of
complex plant clusters. On this dump Organic-accumulative Embryozems (Spolic
Technosols (Protofolic, Clayic)) were formed.

The phytocenoses in the clayey dumps of the East section were formed in the
meadow type. At the dumps formed by lighter rocks, the survival ability of woody spe-
cies of plants was higher. One of the basic constraining factors of developing the stable
phytocenoses at the dumps was the processes of water erosion. It was found that in the
early years after dumping, the rocks of dumps were hardly suitable for biological
recultivation due to their high acidity.

The paper contains 2 Figures, 4 Tables, and 31 References.

Keywords: dumps, phytomass, mortmass, synusia, succession, embryozems
(Spolic Technosols), organic carbon, soil acidity, reclamation
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BBenenne

JoOpr4a moe3HBIX HCKOMAEMBIX OTKPBITHIM CIOCOOOM COITPOBOXKIACTCS Ce-
PBE3HBIM HapyIIeHHEeM MPUPOIHBIX IKOCHCTEM. B pesynpraTe Ha JHEBHYIO TIO-
BEPXHOCTh BBIHOCSTCS TIIyOWHHBIE ITOPOABI Pa3IMIHOTO COCTaBa, 3aHUMAIOIIIE
obmupHsIe wiomann. OTBOX HOBBIX 3eMENb MO pa3pabdOTKy MECTOPOKICHHMA
MIPOU3BOANTCS, KaK MPaBUIIO, TIOCIE OCYIISCTBICHHUS PEKYIbTHBAIUH paHEee OT-
BEJCHHBIX 3€MENIbHBIX YUaCTKOB, B KOTOPBIX MIHOBaJIA HaJOOHOCTE. OOOCHOBA-
HUE croco0a peKyIbTHBALNH BBIIONHACTCS HA OCHOBAHUH COBOKYITHOCTH arpo-
XAMUYECKIX W OMOJOTHYECKUX CBOUCTB MOPOX OTBasioB. CBOCOOPAa3HBIM MHIIH-
KaTOPOM IPUTOTHOCTH TIOPOJ ISl OMOIIOTHIECKON PEKYIBTHBAINN MOXKET CITy-
XKHUTh UX CIIOCOOHOCTh K €CTECTBEHHOMY 3apacTaHUIO TPAaBIHUCTOU PacTUTEIh-
HOCTBIO. B CBsI3M ¢ 3THM K Bompocy GpOpMHpOBaHUs (PUTOLEHO30B HAa HAPYIICH-
HBIX 3€MJIIX Ha MTPOTSHKEHUN MHOTHX JIET IIPOSIBILTIOT HHTEPEC POCCHIICKUE H 3apy-
OeXHBIC YUeHBIC. BobIIoe KOMMYIecTBO paboT MOCBSIICHO MCCIIECIOBAHUIO [IITHA-
MHUKH PacTUTEIEHOIO MTOKPOBA B KAPhEePHO-OTBAIBHBIX JlanmmadTax [1-5]. B pa-
00Tax BBIJEIECHBI CTAIUH CYKIIECCHH, YCTAHOBIICHBI TEMITHI 3apacTaHus HapyIIcH-
HBIX 3€MEJb, BBISIBIICHBI TOMHHUPYIOIMINE BUIBI IS KOKIOW CTAIIH CaM03apacTa-
HUs. [1oapoOHBI (QIIOPHUCTHYCCKIA aHAIN3 PACTUTEIBHOTO TIOKPOBA B TEXHOTEH-
HBIX JIaHamadTax mpuBeIeH B padotax [1, 6, 7]. JleTabHbIi aHaIM3 MUPOBBIX MO/~
XOJIOB K M3YUEHHIO IIPOIIECCOB ITOYBOOOPA30BAHMS B TEXHOTCHHBIX JIAHAIA(PTAX
mpejcTaBiieH B 0030pHOi crathe D.A. Sokolov et al. [8]. B OonpmuaCTBE padoT
aBTOPHI YKa3bIBAIOT HA HEOOXOAMMOCTE ITPOBEICHHSI OMOIOTMYECKON PeKyIIbTHBA-
UM TS YCKOPEeHUs GOpMHUpOBaHUs CTaOMIILHBIX (PUTOIICHO30B HA OTBAJIaX.

s tepputopun JaneHero Boctoka mpoBeneH moapoOHBI 0030p TUTepa-
TYpHI IO BOIIPOCaM H3yYEHHS IPOIECCOB BOCCTAHOBICHUS PACTHTEIBHOTO II0-
KpOBa B TOPHOIPOMBINUICHHBIX JaHmmadTax [9]. CtaauitHOCTh (HOpMHUpOBAHUS
(bUTOIIEHO30B HA PAa3HOBO3PACTHBIX OTBAJaX paccMOTpeHa B paborax [10-12].
BunoBoii cocTaB u CTpyKTypa pacTHTEIFHOTO TOKPOBA C BRIICICHUEM CYKIIECCH-
OHBIX cepuit neranbHO uccinenoBansl E.B. UBakunoit u ap. [13], C.B. OcunoBsim
u ap. [14]. U3ydeHunto moYB TEXHOTCHHBIX JIAHAMAPTOB M PEIICHHIO BOIIPOCOB
PEKYIBTHBAINH B paliOHaX JOOBIYH HONE3HBIX HCKOMAEMBIX ITOCBAIICHBI PA0OTEI
H.M. Kocrenkosa u nip. [15] 1 MHOTHEX OpyTuX.

Ha Tteppuropuu IlaBnoBckoro mecropoxaenus B 2020 r. Hagamace paspa-
00TKa TEXHHYECKOTO MPOEKTa IO JUKBHAAIMH OMACHOTO IPOU3BOICTBEHHOTO
o0bekTa paspe3a CeBepHas aenpeccus. B naapHeiiineM mogo0HbIe paboThI OyayT
MIPOBEICHBI U Ha JPYTHUX YIaCTKaX MECTOPOXKAEHUs. B CBs3M ¢ 3TUM HccitenoBa-
HUS TIEPBUYHON CYKIIECCHH W MPOIIECCOB IIOYBOOOPA30BaHUS HA Pa3HOBO3PACT-
HBIX OTBaJIaX IIPHOOPETAIOT BAKHOE 3HAUCHHE, a TOyIeHHBIE Pe3yIbTaTHl MOTYT
OBITH MCIIONB30BAaHBI IPU pa3paboTKe MPOeKTa PeKYIbTUBAINH B Ka)KIOM KOH-
KpeTHOM ciydae. [Ipu aToM ogHUM M3 BaXXHEUIINX TTOKa3aTeJied BOCCTAaHOBIICH-
HBIX TOYBEHHO-DKOJIIOTHYECKUX (DYHKIHH B TEXHOTCHHOM JIAaHAMIAPTE CIYXKUAT
00pazoBaHne TYMYCOBO-aKKyMYJIITHBHOTO TOPHU30HTA B MTOYBE.

Lens manHON pabOTHI — U3YYUTH OCOOCHHOCTH €CTECTBEHHOTO BOCCTaHOBIIC-
HUS PACTUTEIBFHOTO U IIOYBEHHOTO ITOKPOBA HA PA3THYHEIX IO COCTABY U pellbedy
orBaiax [1aBIIoOBCKOro MECTOPOXKICHNUS U YCTAHOBUTH IPUTOIXHOCTD IIOPOJT OTBA-
JIOB /17151 OMOJTOTHYECKOM PEKyIbTHBAIINH.
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O0BLEeKTHI 1 METOALI

HccnenoBanus mpoBeIeHbl Ha TeppuTopud 11aBIOBCKOr0 MECTOPOXKICHUS,
PacmonIoXKeHHOT0 Ha TeppuTopun MuxaitinoBckoro parioHa [Ipumopckoro kpast B
30 kM K ceBepy OT I'. YCcCypHicKa.

Nzyuyennas tepputopus pacnoiaraercs B AMypo-Y CCypHIICKOM KIMaTHde-
CKOM paifoHe, THXOOKeaHCKOW 001acTH, YMEPEHHOW 30HE C XOPOIIO BBIPaKEH-
HBIMU 4epTaMH MYCCOHHOTO KimmaTa Bocrounoit Azum [16]. CymMMa aKTHBHBIX
temriepatyp nocruraet 2 500°C, ocaakos Beimanaet 550-600 mm B rog [17]. Co-
IJIaCHO cXeMe OOTaHHMKo-Teorpadmueckod 30HAIBHOCTH, IlaBioBckoe Oypo-
YTOIBbHOE MECTOPOXKIIEHHE HAXOMUTCS B JiecoctenHoi 30He [18]. B macrosmee
BpeMs Ha OTPaOOTaHHBIX TEPPHTOPHIX MECTOPOKICHHS HIYT IPOIECCHl ecTe-
CTBEHHOT'O BOCCTAHOBJICHHUS PaCTUTEIHHOTO MOKPOBA, YacTh TEPPUTOPHH 3aHH-
MAaIOT ITUPOKOJIMICTBEHHBIC HACAKICHUS B OKPY)KEHHH CEIIbCKOXO3SHCTBEHHBIX
moJiel, MacCHBOB TyOOBBIX JIECOB M BEHHUKOBO-Pa3HOTPABHEIX JIYTOB.

OOBEKTOM HCCIICIOBAHNHN TTOCITYKHAIH OTBaNBI ydacTka CeBepHast epecCHs
(44°05'39.5"N  132°04'47.3"E) wu yuactka Bocrounsni (44°05'24.3"N
132°05'08.9"E) (puc. 1) u dhopmupyromuiics Ha HUX MOYBEHHO-PACTHTEIBHBIN
MOKpOB. Bo3pacT OTBaioB ONMpEmEssUTH IO TEXHHYSCKHM M MapKIIeHIepcKuM
cXeMaM.
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Puc. 1. Kapra-cxema paiiona uccrnegoBanuii: / — yqacrok CeBepHas AETpeccus;
2 — ygactok Bocrounsrit
[Fig. 1. Schematic map of the study area: 1. Northern Depression section, 2. Eastern section]

Ha ygactke CeBepHas qerpeccus UCCICIOBAaHBI IBa OTBAa, HMEIOIIHE pa3-
JUYHBIA BO3pacT M penbed. OTBan 8-IEeTHErO BO3pacTa MMEET KOHHYECKYIO
¢dbopmy. KpyrusHa ckimonoB ~25°. B penbede 15-neTHero orBana otMedaeTcs Tep-
paca (ykiioH 1-2°) B cpeiHEl 4acTH CKIIOHA, YTO CBS3aHO C 0OCOOCHHOCTSMH €ro
orceimku. KpyTusHa ckiioHOB oTBana coctaBisieT 12—15°. OTBainbl ClIOKEHBI TI0-
POAaMH JIETKOTO TPaHyJIOMETPHIECKOTO COCTAaBa — JISTKUMH CYTIIMHKaMH C TIpe-
obyagaHueM necuaHoi (pakuuu (cogepskanue Gpusmaeckoit rauaet 25,2-30,0%).

Ha ygactke BocTounsriit iccrneoBan oTBai, OTCHIAHHBINA 16 et Hazam, nMme-
FOIIUH BBITSHYTYIO B JJIMHY (hopMy U Ooliee rmosiorue ckioHsl (1o 12°). ITopomsr,
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ClIaraonue N3yYeHHBIA OTBAII, TPEICTABICHBI PHIXJIBIMH TOKPOBHBIMHU OTIIOXKE-
HUSMH TPEHMYIIECTBEHHO TIMHHUCTOrO cocTaBa (comepanne (Qu3nmdecKoi
mHbl 50,0-54,3%).

Jliis uccnenoBaHusi 0COOCHHOCTEH 3apacTaHUs 3aJIOKEHBI JIMHEHHBIE TpaH-
CEeKTHI OT IMOAHOXHS OTBAJIOB IO BEPIIMHBL. MECTO pacIoIOKEHHS TPAaHCEKTHI
BEIOPaHO C yYETOM €€ MaKCHMaJIbHOI'O OXBaTa THIIHYHBIX PACTUTEIHHBIX MUAKPO-
TPYIIHOBOK M TPaBSHBIX CHHY3HMH Ha oTBasie. OMicaHue pacTUTENFHOCTH ITPOH3-
BEICHO BIOJIb TPAaHCEKTH HA IDIOMAAKAX 5X5 M B OBYKPAaTHON IIOBTOPHOCTH B
Ka)XIOM THUIIC MHUKPOTPYIIIAPOBKH WJIH CHHY3HMH B HanOoliee OTHOPOIHOM
YYacTKe 10 CTaHIAPTHBIM I'e000TaHHUYECKMM MeTonukaM [19]. B cimydae Heno-
CTaTOYHOTO pa3Mepa CHHY3WH pa3Mep IDIOMAAKH OBUI yMEHBIICH 0 3X3 M.
Bcero BrimonmaeHo 30 reo00TaHHYECKMX OonmucaHuid. Ha mumomaakax yauTeIBaIln
TIOJTHBIN BHJIOBOW COCTaB M MIPOCKTUBHOE MTOKPHITHE BHUIOB PACTEHHU B MPOICH-
TaX B Pa3IMYHBIX PACTUTEIBHBIX CHHY3HUAX W MUKporpymmupoBkax. [To momoxe-
HUIO B penbede BBIIENCHB! TP MO3HUIUH: HA BEpIINHE OTBajla — JIFOBHANBHAS
(Onb), Ha ckoHe — TpaH3uTHas (TpaHC) U Yy HOAHOXKHUS THOO Ha Teppace — aKKy-
MyJsaTHBHaA (AK). OnpeneneHrue TaAKCOHOMHUYECKOM MTPHHAUICKHOCTH PACTCHUI
TIPOM3BEACHO M0 ompenenutento pactennit [Ipumopss u [Ipuamypes [20]. As-
TOPBI TAKCOHOB TIPUBEACHBI B Ta0. 2, 4. CTaJuyu CyKIIECCHU PACTUTEIHHBIX TPYII-
MIPOBOK BBIIEILSUINCH HA OCHOBAHWY Kilaccu(puKkarmu, papadorannoii A.I'. Bo-
poHOBBIM [21]. YdeT Ham3eMHOH (PUTOMACCHI TPOBOIMIICS METOJIOM YKOCOB Ha
mromaakax 1 M?> B TPeXKpaTHO# TIOBTOPHOCTH. B CTpYKType Haa3eMHOM (uTO-
MAacchl paccMaTpHUBaeTcs XuBast (hutToMacca M MoprMacca. Moprmacca — oTMep-
M€ pacTUTEIBHBIC OCTATKH, B HEE BXOIIT IOACTHIIKA, BETOIIb TPAB, OMaJ JIU-
cTheB. PuTOMacca B3BEIIMBANACH B CBEKECPE3AHHOM COCTOSHUHU B ITOJICBBIX
YCIOBUSX.

Omnpenenenne opranmueckoro yriepona (Copr.) mIpoBOAMIOCH IO METOXY
N.B. Tiopuna. ['panymomerprudeckuii cocTaB TOPOA OTBAJIOB OIMPEAEIISUICS T10
H.A. Kaunnackomy. Coneprkanue oaBHXKHBIX opM ochopa — mo KupcaHosy,
Kanmus — 1o MacnoBoii [22]. AkTyanbHasi © OOMEHHast KUCIIOTHOCTh MTOYB HCCIIe-
JIOBAJIACh MIOTEHITHOMETPHUICCKH, THAPOIUTHYECKAsT KHCIIOTHOCTh — 1o Kanmeny
[23]. B pabote ucmonb3oBanack Kiaccu(puKaIus MoYB TEXHOTCHHBIX JaHImad-
TOB, npemnokenras B.M. Kypauessim, B.A. ArapoxanoBeim [24], n MexmyHa-
ponnas kiaccudukarus (WRB) [25].

Jliis onpeneneHus Oera-pasHOOOpa3Hsi UCHONb30Bajcs kodddumment Kak-
kapa (Kod(pGUIMEHT (HIOPUCTHIECKOTO CXOJCTBA), KOTOPBIH BBIYHCIACTCS IO

dbopmyie

C
K_(a+b—c)'

rae K — ko3 dummenT ¢iopuctuyeckoro cxoacra JKakkapa; ¢ — 9uciio o0Iux
BUJIOB B CPAaBHUBAEMBIX COOOIIECTBAX; & — YKMCIIO BHOB B IEPBOM COOOIIECTBE;
b — 9ucio BUIOB BO BTOPOM cooliecTBe [26].

Crartucriyeckasi 00pabOTKa MOMY4YEHHBIX PE3yJIbTATOB MPOBOUIACEH B MPO-
rpamme Microsoft Excel.
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Pe3yJIBTaTbl HCCJIeJ0OBAHUSA

Ha mccnenoBanHBIX pa3HOBO3pacTHRIX OTBasiax [laBiioBckoro Mectopoxie-
HUS, B TIpeeNiaX 3aJI0KeHHBIX TPAaHCEKT OTMEUeHO 43 BHIOa COCYAMCTHIX pacTe-
Hu# 3 18 cemelicTB. HanOoMbIIUM KOTMYECTBOM BHJIOB NPEICTABIICHBI CEMEHi-
crBa Asteraceae — 13 Bmmos, Poaceae — 6, Fabaceae — 5, Salicaceae — 4,
Rosaceae — 2, ocranpHBIE cemelicTBa — 110 | Buy.

B pacTuTensHOM MMOKPOBE 3apacTaONINX OTBAJIOB SIBHO IPeodIIaaid MHOTO-
neTHHE TpaBbl (29 BuoB). OHONETHUE pAaCTEHUS IPEACTaBIICHBI 4 BUIAMH Tpa-
BSIHUCTBIX PacTeHWH W | TpaBSIHUCTOW NMAHOW, NEPEBBS — 7 BUIAMH, KycTap-
HUKH — 2 BUJIaMH. YYacTHE B CAM0O3apacTaHUH IPEBECHBIX U KyCTaAPHUKOBBIX JKH3-
HEHHBIX ()OPM OTMEUEHO Ha OTBajax Ooee 3penoro Bo3pacra (Taom. 1).

Ta6nuna 1 [Table 1]
OcHoBHbIE ;KM3HEHHbIE (POPMBI COCYAMCTHIX PACTEHHI B PACTUTEIbHOM NOKPOBE
camo3apacTaloiux oTeajaoB [1aBjIoBcKOro MecTopoKIeHHS
[The main life forms of vascular plants in the vegetation cover of self-overgrown dumps
of the Pavlovsky coal deposit]

Yucno BunoB x.¢. (%) Yucno BuaoB x.¢. (%)
Obimee Ha OTBaJlaX y4acTKa Ha OTBAJIAX y4aCTKa
AHCIO BH- CeBepHasi renpeccust Bocrounsrit
Ha3BaHust )xu3HEHHBIX [Number of species 1.f. (%) [Number of species 1.f. (%)
dopm (x.¢.) L[OB())K.(l)., on the dumps of the Northern on the dumps of the East
[Names of life forms 7o Depression section] section]
(L£)] []I otalfnum- 8-neTHui 15-neruui
cizrs(l) fSp(,Z-] oTBAT oTBAN 16-neTHuii oTBan
o [8-year-old [15-year-old [16-year-old dump]
dump] dump]
JepeBbst 7 0 4 4
[Trees] (16,2%) (12,9%) (18,2%)
Kycrapauku 2 0 2 1
[Shrubs] (4,6%) (6,4%) (4,5%)
TpaBsHHUCTHIE JIHAHBI 2 1 1 0
[Grass lians] (4,6%) (9,1%) (3,2%)
MHoOroneTH1ue TPaBbl 28 9 23 14
[Perennial grasses] (65,1%) (81,8%) (74,2%) (63,6%)
OpHo-, NByJETHHE 4 1 1 3
?gr?:j)tlwo-year—ol dgasses)| O3 (9,1%) (3.2%) (13,6%)
Uroro [Total] 43 11 31 22

BereraTuBHO-ITOABIKHEIE B pa3HOH CTETICHH (POPMBI TPaB IpeodIIa aii BO
¢baope 3apacTaromux OTBajOB. 3 KOpHEBHUIIHBIX Hamboee MPOIYKTHBHO
OCBaWBaJIM TPYHT Ha MOPOAHEIX oTBanax Equisetum arvense, Artemisia argyi,
Miscanthus sacchariflorus. He MeHee ycIemHO MPOIECC OCBOCHUS MHUHEpa-
JMW30BAaHHBIX YYAaCTKOB OCYIICCTBIISIICS W KOPHEOTHPHICKOBBIMH BHUIAMH:
Cirsium setosum, Sonchus arvensis.

PacturensHbIll TTOKpOB Ha 8-1eTHeM oTBase yuacTka CeBepHas AETpeccus
(puc. 2, a) hparmeHTapHBIN, TpaBIHUCTHIN. CKIOHBI OTBaJIa MTOIBEPIKEHBI BOIHON
apo3uu. Beero B npenennax 3a10)KeHHOH TpaHCEeKThl 00HapyxeHo 11 BUIOB cocy-
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JIMCTBIX PACTEHUH, OTHOCSIINXCA K 8 cemeiicTBaM. B 3apacTanum akTHBHO yJacT-
BOBAJIM COPHO-PYyAEpalIbHbIE BU/IBL, HA JOIIO KOTOPBIX MpUxoauiiock 45% Bcero
BHJIOBOTO COCTaBa pacTUTENbHOCTH. Hambonee 3aMeTHYIO poilb Cpenyl HUX HI-
paim Equisetum arvense u Sonchus arvensis (Tabin. 2). 3amacel HaJ3eMHOM (HUTO-
Macchl Ha Pa3HbIX JJIEMEHTax penbeda BapbHpoBaInch 0T 13 10 620 /M2, MopT-
Macca IpakTHYecKd He HaKaIUIABaIACh.

25%

1 15%

a

1%

Puc. 2. Cxema pacnonoxeHHs TPAHCEKT Ha OTBaax yyacTka CeBepHas AeTpeccusi:
a — 8-neruuii orBan; b — 15-neTHHIi oTBaI.
Hudpamu ykazansl HOMepa IUIOMIA/IOK;
B poLeHTax (%) — o0liee MPOEKTUBHOE TIOKPBITHE TPaBSHOIO IOKPOBa
[Fig. 2. Scheme of the location of transects on the dumps of the Northern Depression section:
a - 8-year-old dump; b - 15-year-old dump.
Numerals with site numbers; in percent (%) - total projective cover of grass]

Ta6nuna 2 [Table2]
Cnucok BUAOB COCYAHCTBIX PACTeHHI U NX NPOeKTHBHOe MokpbITHE (%)
Ha oTBasIax yyacrka CeBepHasl ienpeccusi
[List of vascular plant species involved and their projective cover (%)
on the dumps of the Northern Depression section]

Howmep ydetHo# miomaax [Site number]
HasBanue Bu10B pacrenmii 1 [2[3]4[5[]6[7[8[9]10
[Species] JlepeBbst (POEKTHBHOE TOKPHITHE KPOH, %)
[Trees (projective crown cover, %)]
Populus tremula L. - - | - 101(0,1[05|50(20]03]| —
Salix pierotii Miq. — - | - - | 5101 — | =
Ulmus pumila L. — -l -1 -=-1-1-1-1-101] -
Malus manshurica (Maxim.) Kom | — - | -1 -=-1-1-101]01] — | =
Kycrapuuku [Shrubs]

Salix schwerinii E. Wolf - - | - - | - 3 12513 (0,1]0,3
Spiraea salicifolia L. - - | - — | -1 -=101(0,1]0,1]0,1
TpaBsuucteie 1uansl [Grass lians]

Chylocalyx perfoliatus (L.) Hassk.

. o1 (-1 -'-1-=-1-=-1-1-1-1-
Ex Miq
Calystegia inflata — - | = 125(05]0,1]| — | — 1 —

TpaBsl [Grasses]

Commelina communis L. 0,1 5 — — — — — — — —
Stellaria radians L. 0,1 | — | — - 10,1(0,1]0,1[02] 1 [0,1
Chamerion angustifolium (L.) 3 SN [P TR U I (R A (R N
Holub i
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Howmep ydetHo# miomaax [Site number]
Haspaune Bu10B pacTenuii 1 [2]3]4[5]6]7[8[9]10
[Species] JlepeBbst (POEKTUBHOE TIOKPHITHE KPOH, %)
[Trees (projective crown cover, %)]

gﬁﬁlmagrostis langsdorffii (Link) 05 o1lo2l = | = - |12lo1] - | -
Equisetum arvense L. 2 20 10,1130 6010 5 [25]10] 3
Miscanthus sacchariflorus
(Maxim.) Benth 05({—-|-|-101{30|—-1]0201] 5
Calamagrostis epigeios (L.) Roth 5 - | =1 -105]1 1 - -1 -
Carex pallid C.A. Mey. 1 -l -1-1-1-1-1-1-1=-
Sonchus arvensis L. 5 — —10,110,1(0,1]0,1| — [0,1]0,1
Artemisia rubripes Nakai 1 510513 ]|110]20| —]10]0,1]| —
Phleum pratense L. — - | -1 -=-1-1-105] -] -1 -
Vicia cracca L. — — — 102 1 [0,1]0,1[02]| — —
Elytrigia repens (L.) Nevski — - |l -1 -=-1-1-1213]|-1=
Neomolinia mandshurica (Maxim.) 01
Honda >
Achillea millefolium L. - - | - - | = =-102(01]| — | —
Cirsium arvense L. Scop. — — — — - 10101 — ]0,1]0,1
Aster tataricus L. fil. - - | - - | - | - - (01| — | -
Lathyrus humilis (Ser.) Spreng. — - | -101(01]0,1]0,1] — ] = 10,1
Trifolium repens L. - - | - 4 5101 —-101| — 10,1
Asparagus schoberioides Kunth - - | - 101(01(01]| — | — - | -
Artemisia argyi Levl et Vaniot - - | - 7 12040 | 5 |20]0,2]0,1
Taraxacum officinale Wigg. - - | = 101(01| - [01|01] — | —
Trifolium campestre Schreb. - — | — 10201 — - | - - 10,1
Lycopus lucidus Turcz. Ex Benth. - - | =101} —-102(02(0,1]0,1| —
Saussurea pulchella (Fisch.) Fisch. | — - | - 101(01(0,1]0,1({0,1] — (0,1
Geranium eriostemon Fisch. - — | =101 - | - 101] — - | -
Synurus deltoides (Ait.) Nakai — - |l -1-/-1-1-1=-1-=-1601
Kort-5o sintos a npoGroii ozt | 1o | 4 | 4 | 15| 16| 17 |23 | 17 | 13 | 13
[Total number of species in the site]

Ipumeuanue. «—» — BU OTCYTCTBYET.
[Note. "-" - species is missing].

B menom, Ha 8-1eTHEM OTBajIe MPOMCXOIMIIO Pa3BUTHE MMOHEPHBIX PACTHTENb-
HBIX TPYNIHUPOBOK. [ PyINIIOBOM XapakTrep pa3MemleHus PpAcTeHHH XapaKTepeH
TOJIBKO ISl aKKYMYJIATHBHOM MO3HIINH OTBAJIA C IIPOCTOH PacTUTEIBFHOMN TPYIIIIHPOB-
koi. [TemoreHHbIe MpoIecchl pa3BHUTHI Cl1ab0, popMHUpOBaHNE KAKUX-ITMOO OpraHo-
TeHHBIX TOPU30HTOB He mporcxomuT. Popmupyromuecss Ha 3TOM OTBaJle SMOpPH-
03eMbI OTHOCSTCS K HHUIMAITBHBIM (Spolic Technosols (Loamic). Oxu Xapakrepu3o-
BaITICH KUCIION peaKiueil cpelbl, HU3KUM COIEepyKaHIeM TTOIBIKHBIX (pOpM KalTHs 1
(docdopa u kpaifHe OeTHBI OPraHUUECKUM BEIECTBOM (Tao. 3).

Ha 15-netnem orBane yuactka CeBepHas nenpeccus (puc. 2, b), B mpeneiax
3aJI0KCHHOM TPaHCEKThI, 0OHapyxeH 31 BHI pacTeHWid, oTHOcAImXcsA K 12 ce-
MelicTBaMm. B amoBranbHON mo3uiuH (Tur. 10) oTMEYeHO HaWMEHbIIee KoIrye-
CTBO BUOB, paCTUTEIHHOCTH MIPEICTaBICHA B OCHOBHOM Miscanthus sacchariflo-
rus u Equisetum arvense. ETAHUYHO BCTpedacst MoApocT Salix sp. 10 2 M BBICO-
Toi. OOmIee MPOSKTUBHOE MOKpEITHE HE MpeBbimano 10%. 3amackl Haa3eMHO
duTomacce! coctaBusmn 145 /M, MopTMacesl — 83 r/m>.
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Ta6auna 3 [Table 3]
OcHoBHbIE (U3UKO-XMMUYECKHE CBOHCTBA IMOPH03eMOB

[Physical and chemical properties of Embriozems (Spolic Technosols)]

Bo3spacr ot1- Tny- | Gusee- pH Hr, evor P0s | K:0
BaNa, et | o o cKast (kB Copr.,
(mo3urms) ’ .| Cone- %
[Age of dump CM | LIHMHa, % | BogubIit Boil [Acior, | [core mr/100 ¢
. = | [Depth, | [Physical | [H,O] cmol(equiv| “.° [mg/100 g]
years (relief o [KC1] %]
position)] cm] clay, %] )kg)]
VYyactok CeBepHas Aenpeccus, SMOpHO3eMbl HHUIIUAIbHBIE
[Northern Depression section , Spolic Technosols (Loamic)]
05 43+ | 3,4+ 84+ | 051+ | 2,6+ 5,7
8 0,30 0,07 0,51 0,03 0,16 0,24
(Omb, Tpanc, 500 25,8+ 44+ | 34+ 8,8+ | 054+ | 2,0+ 52
Ax) 0,30 0,09 0,04 0,31 0,04 0,14 0,20
[El, Trans, Ac] 20-50 43+ | 33+ 59+ | 043+ 19+ 51 +
0,13 0,02 0,32 0,12 0,21 0,18
15 (Onp) 0-5 25,2 £\ 47+ | 3,3+ | 143+ | 2,50+ | 1,0+ 21,4 +
[E]] 0,1 0,11 0,10 0,56 0,31 0,09 1,20
Vuacrok CeBepHasi Aenpeccusi, SMOPHO3eMbl I'YMYyCOBO-aKKYMY/ISITHBHBIE
[Northern Depression section , Spolic Technosols (Humic, Loamic)]
05 31,5+ 6,6+ | 6,0+ 3,7+ 335+ | 7,5+ 48,3+
0,60 0,05 0,05 0,21 0,08 0,30 0,60
(ii) <0 56+ | 40+ | 64+ | 110+ | 3,0+ | 43,1+
[Ac] 25,6 + 0,05 0,18 0,81 0,06 0,30 0,60
20-50 0,80 5,6+ | 3,9+ 4,1+ | 0,54+ | 1,5+ 10,1 =
0,23 0,19 0,82 0,20 0,36 2,60
VYuacrok CeBepHas genpeccusi, SMOPHO3EMbI ASPHOBBIE
[Northern Depression section, Spolic Technosols (Suprafolic, Loamic)]
0-5 46,6 = 6,2+ | 51+ 2,3+ 1,11+ | 2,0+ 66,3 +
0,71 0,11 0,14 0,37 0,06 0,07 1,12
(Tpl aSHC) <0 52+ |37+ 50+ |0,10£] 0,70= | 193+
[Trans] 23,511 ;),;10 i),220 22,150 0,03 ()Oé(())o 12,10
R ,8 £ 2+ £ ,80 £
20-50 0.20 0.16 0.40 <0,10 0.10 8,0£2,70
VYuacrok BocrouHsiii, 9MOpHO3eMbl OpPraHO-aKKyM yJISITHBHBIC
[East section, Spolic Technosols (Protofolic, Clayic)]
05 6,3+ | 53+ 1,5+ | 042+ | 0,18+ | 28,1+
16 0,05 0,15 0,50 0,11 0,05 1,75
Db, TpaHc, 59+ | 43+ 23+ | 0,13+ 11,4+
( Al{i) 520 154,325 0,11 0,08 0,60 0,01 <0,10 2,30
[El, Trans, Ac] 6,0+ | 4,0+ 29+
20-50 0.11 021 0.10 <0,10 | <0,10 |7,7+2,75
VYuacrok Bocrounsiii, 9MOprHo3eMbl HHUIMATIBHBIE [East section, Spolic Technosols (Clayic)]
16
50,0 = 6,3+ | 55+ | 094+ | 0,12+
([1;13::5) =51 015 | o1 | 015 | 021 | o004 | <010 0130

Tpumeuanue. JlaHHBIC TPEACTABICHBI B BHIEC CPEIHHMX apU(PMETHUSCKUX =+ CTaHIApTHas
ombOka cpeaueit; Hr — rugponurudeckas KUCIOTHOCTb.
[Note. Data are presented as arithmetic means + standard error of the mean; Aciy is the total (hydrolytic)
acidity; El - eluvial position (top of dump), Trans - transit position (slope); Ac - accumulative position
(bottom or terrace)].
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[Moponsr cmado 3aTpOHYTHI IpoIecCaMi TOYBOOOPA30BAHUS, UMEIH KHCITYIO
PEaKIUIO CPepbl, BEICOKYIO THAPOIUTHUECKYIO KHCIOTHOCTh, OU€Hh HU3KOE CO-
nepkanue ¢pochopa M BEICOKOE COIEpKaHUEe Kalisl B BepxHeM ropusonte. Co-
JepKaHKe YIIIepoia COCTABIIAIO B cpeHeM 2,5% 3a cYeT YIIIUCTHIX BKIIOYEHUH.
OTO MHOHEpHAs CTaIHs Pa3BUTHS PACTUTEIHLHOTO MOKPOBA Ha SMOpHO3eMe HHH-
nuaneHoM (Spolic Technosols (Loamic). CyKIiecCHOHHONW CMEHBI PaCTHUTEIbHO-
CTH HE TPOWCXOJIUIIO B CBSI3U C BBICOKOM BETPOBOM HArpy3KOW W HEBO3MOXKHO-
CTBIO 3aKPEIUICHUS pacTeHUH Ha cyOcTpaTe.

B TpaH3HTHBIX MO3UIHAX MccaenoBaHHOro oreana (I1. 4-6, 8) cymecTBeHHO
BO3pacTaio odIiee IPOSKTHBHOE MMOKPHITHE PACTCHUH U MOSBUIIACH SIPYCHOCTD B
TpaBSHOM HOKpoBe. DOpMUPOBAIIACH CIOKHAS pacTUTEIbHAS TPYIIIHPOBKA. Bu-
JIOBOM COCTaB Ha M3YUEHHBIX IUiomaakax 4—5—6 cxonen. Ha 3To yka3piBaroT BbICO-
kue ko3 duientsr XKakkapa (0,60-0,73). OTIHYHS TPOCIICKUBAIOTCS B COOTHO-
IICHUX TE€X WJIH MHBIX BHJIOB (CM. Tabu. 2). 3amacel HaI3eMHON (uTOMacchl co-
crasipsa go 1 000 F/Mz, MoptMaccsl — 110 400 r/M%. AKTHBHOE caMo3apacTaHue
MPUBOIIIIO K (POPMHUPOBAHUIO IIOBEPXHOCTHOT'O CIIOSI TIOUBHI, TYCTO HEpEIlICTEH-
HOT'O KOpHsIMH, ¢ cofepkanreM Copr. o 1,1%, ¢popmupys sMmOprno3eMsl JepHO-
Bble (Spolic Technosols (Suprafolic, Loamic)). Peakus cpensl n3MeHsIIach B
CTOpOHY HeHTpanbHOH. OTMeueHa pa30alaHCHPOBAHHOCTD B COJCPKAHUH OCHOB-
HBIX 3JIEMCHTOB IMUTAHUS PACTCHHM: cOIepKaHKe MOABMKHBIX hopMm docdopa
HU3KOE, Kallis — N30BITOUHOE. B HIDKene)amux ropu30HTax pe3Ko CHIDKAIOCh
conepkanrie Copr. © OCHOBHBIX DJIEMEHTOB MUTAHUS PaCTECHHM, TOPOABI UMEIH
CTabOKHCIYI0 peakiuio cpensl (cM. Tabn. 3). Ha i 9 pacTutenbHBIH MOKPOB
pa3peXeHHBIN; BO3MOXKHO, 3TO CBSI3aHO C BHICOKOW BETPOBOW HArpy3Koil. 37ech
chopMHpoBaHa IPOCTAst PaCTUTENbHAS TPYIITUPOBKA, CBOWCTBEH TPYIIIOBOI Xa-
paktep pacmpeneneHus pacteHuil. @opMupoBaHIe MOYBEHHBIX OPraHOTCHHBIX
TOPU30HTOB HE MTPOUCXOMINIIO.

B akkymynsaTHBHOH mo3uiiuH (TU1. 7) Bo3pacTalia poiib IPSBECHON PacTUTEIh-
HocTH. OTMEUeHO aKTHBHOE BO300OHOBJIEeHUE Populus tremula, BbicoTa 0coOei
1,65 M, nuamerp crtBosioB 4-9 cm. CoMKkHYTOCTh KpoH nocturana 60%. Taxxe
3[IeCh MacCOBO IPOU3PACTal MOJIOIOHN ITOIPOCT UBEI, (POPMHUPYSI KyCTaPHUKOBBIH
spyc. EnnHIYHO BCTpedamich npencTaBuTeNn cemeirictBa Rosaceae. 3to cramus
3aMKHYTOTO (PUTOIICHO3a CO CIIOYKHBIM BHJIOBEIM COCTaBOM U SIPYCHOH CTPYKTY-
poii. ChopMHpoBaJICS JIECHOW THII PACTUTEIBHOro coodimecTBa. IIpoekTnBHOE
MOKPBITHE TPaBSIHUCTOM PAaCTUTEIBHOCTH cHUXanock A0 30%, 3amachl HaJI3eM-
HO#t puTOMacch! coctaBnsny B cpeareM 300 r/m%, moprMaccst — 400 /M2, B aTHx
YCIOBUSAX aKTHUBHO IPOTEKATH TyMycOOOpa3oBaTEeNbHBIE IPOLECCH. Peakius
cpensl B cioe 0—5 cM HefiTpanbHast, conepkanue Copr. Bo3pocio 10 3,35%, doc-
¢opa — MOCTHUTANIO BHICOKUX 3HAUCHUH, KaNs — 04eHb BRICOKHX. CopMupoBa-
JUCh 3MOpPHO3eMBbI T'yMycoBO-akkyMyusTHBHBIE (Spolic Technosols (Humic,
Loamic). Pe3koe cHmkeHue copepxkanusi Copr. © OCHOBHBIX 3JIEMEHTOB ITHTAHHS
pacTteHuit oTMedeHO Ha riryouHe Hrnke 20 cM.

Ha y4gactke Boctounsrii uccnenoBan 16-netHuii otBai (puc. 3), CIOKEHHBINA
TJIMHUCTBIME TTOPOAaMH. PacTUTENbHBIN TIOKPOB Ha OTBAJIE CHIHHO HEOJHOPO-
JIeH. DTO CBSI3aHO C aKTUBHOW 3pO3HEH B BUE INTyOOKHX IMMPOMOWH U CMBIBOB Ha
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HEKOTOPBIX dIIEMEHTax penbeda. Pa3sBuTHe pacTHTENBHBIX TPYNIIMPOBOK HA Ta-
KHX ydacTkax (1. 14) HaX0oAuI0Ch B THOHEPHOM CTaIuH, TOYBOOOPa30BaHUE — B
nHANHATEHOH. O01IIee IPOSKTHBHOE OKPBITHE cOCTaBIsuIo 5—10%. 3anacer ¢pu-
TOMAcCHI 371Ch PE3KO coKpamamich 10 160 r/m?, MopTMaccs — 10 50 /2.

Puc. 3. Cxema pacnonoxeHust TPAHCEKThI Ha 16-JIeTHEM OTBajie yuacTka BocTOUHBIN.
Hudpamu ykazanel HOMepa IWIOMIA/IOK;
B iporieHTax (%) — o0liee MPOEKTUBHOE TIOKPBITHE TPaBSHOIO IOKPOBa
[Fig. 3. Scheme of the location of transect on the 16-year dump of the East section
Numerals with site numbers; in percent (%) - total projective cover of grass]

Bcero B nmpenenax 3a;100keHHON TpaHCEKTHI 3a()UKCUPOBAHO 23 BUIA COCYTH-
CTBIX PacTEHHH, 5 U3 KOTOPBIX JAPEBECHBIC. B 3IF0BHABHON MTO3UIIMHU OTBasIa (TUT.
15) npeobitagaia 37aK0BO-KJIEBEPOBask CHHY3Hs, 00Iee IMPOSKTHBHOE TTOKPHITHE
nocturano 50%. 3amackl (pUTOMAacchl COCTABJIUIM B cpexHeM 800 r/m% MopT-
MAacchl — B 2 pasa HIDKE. JTO CIIOXKHAsI TPYIIHPOBKA C HETIOCTOSIHHBIM BHIOBBIM
COCTaBOM.

Ha nanGormee 3apocmmux yJacTKax OTBaja IPOCKTHBHOE ITOKPBHITHE COCTaB-
as0 g0 80%, 3amackl ¢uToMaccel Bospactanu o 1 100-1300 r/m% mopr-
Maccsl — 10 250-520 r/m%. JIOMHHAHTaMH B PACTUTEIHHOM TTOKPOBE BHICTYIIAIH
Equisetum arvense n Artemisia Argyi. Bctpeuannch eTMHAYHBIE 0OCOOH MOIPOCTa
IpeBecHBIX — Betula platyphylla, Salix schwerinii, Populus suaveolens.

Ta6nuna 4 [Table 4]
Cnucok BUAOB COCYAHCTBIX PACTeHHIi U UX NPOeKTHBHOe MokpbITHE (%)
Ha oTBaJIax yyacTka BocTouHblii
[List of vascular plant species and their projective cover (%) on the dumps of the East section]

Howmep ydetHo# miomaaxu [Site number]
Ha3zBanue BuioB pacteHuit 11 | 12 | 13 | 14 | 15
[Species] JlepeBbst (POEKTUBHOE TIOKPHITHE KPOH, %)
[Trees (projective crown cover, %)]
Populus tremula L. 0,1 — — 2 —
Betula platyphylla Sukacz — 0,3 0,2 — 0,3
Ulmus pumila L. - - 0,1 - 0,1
Quercus mongolica Fisch. Ex Ledeb. 0,1 — — — —
Populus suaveolens Fisch. - 0,1 0,1 - -
Kycrapuuku [Shrubs]
Salix schwerinii E. Wolf | — | 01 ] — | — | 05
TpaBsl [Grasses]

Calamagrostis epigeios (L.) Roth 2 — — 2 10
Trifolium repens L. 1 — — 1 3
Trifolium pratense L. 0,1 0,2 3 2 30

82



Kucenesa U.B., llepenenkuna Il.A., bypoyxoeckuii M.JI. Ecmecmeennoe eoccmanosnenu

Howmep ydetHo# miomaax [Site number]
HazBanue BuioB pacteHuit 11 | 12 | 13 | 14 | 15
[Species] JlepeBbst (POEKTUBHOE TIOKPBITHE KPOH, %0)
[Trees (projective crown cover, %)]

Hieracium umbellatum L. 0,1 - 0,1 0,1 0,1
Artemisia rubripes Nakai 0,2 - - - 0,2
Cirsium setosum (Willd.) Bieb. 1 — 0,1 — 0,1
Artemisia Argyi Levl. et Vaniot - 15 0,2 0,3 0,1
Elytrigia repens (L.) Nevski 0,1 — — — 0,1
Taraxacum officinale Wigg. — 0,1 0,1 — 0,1
Conyza canadensis (L.) Cronquist 0,1 — — — 0,1
Vicia cracca L. — — — — 0,1
Equisetum arvense L. 75 2 20 1 —
Erigeron annuus (L.) Desf. 0,1 — 0,1 — —
Sonchus arvensis L. 0,1 0,1 0,1 - -
Tussilago farfara L. — 0,1 0,1 — —
Miscanthus sacchariflorus (Maxim.) B 0.2 01 B B
Benth. ’ ’
Trifolium campestre Schreb. 0,1 0,1 - 0,1 -
Oenothera depressa Greene — — — — —
Stachys sp. — — — — —
Trifolium hybridum L. — — — — —
Kom-Bo BHIOB Ha npoOHOM
IUIOIIA A 14 11 13 8 14
[Total number of species in the site]

Ipumeuanue. «—» — BU OTCYTCTBYET.
[Note. "-" - species is missing].

B akkyMynsTHBHOW MO3WIMH €IMHWYHO OTMEYEH MEIKUM mompocTt Quercus
mongolica o 0,5 M u xpynHsIid ioapoct Populus tremula 1,5-2,5 M BBICOTOH, 3a-
HECEHHBIC C TPUMBIKAIOIIETO K OTBaITy HeOOJBIIOro xyboBoro jeca. Chopmuposa-
JIach CIOXKHAS PacTHTENbHAS TPYNIIAPOBKA. B 3TOT mepros camo3apacraHus oTBa-
JIOB 00ECIIEUNBATIOCH MTOCTYIICHHE PACTUTEIHFHOTO OPraHWIECKOrO BEIIECTBA HA
MTOBEPXHOCTH IMOYBEI, KOTOPOEe 00pa30Bajio Topu30HT moacTiuiku. Chopmuposa-
JTUCh AMOpHO3eMbl opraHo-akkymyisiTuBHBIE (Spolic Technosols (Protofolic,
Clayic). Conepxxanue Copr. HU3KOE BO Beeid uccienoBanHoi tomme (50 cM), Mak-
CHIMYM IPUXOIMJICS Ha TOBEPXHOCTHBIN Topm3oHT (10 0,5%). Ha ydactkax c pas-
PEXKEHHOI pacTUTENFHOCTBIO conteprkanne Copr. HaXOIMIOCh B CIIEIOBBIX KOJTHAYe-
CTBAX, YTO CBSI3aHO CO CMBIBOM ITOBEPXHOCTHOT'O CJIOS. 37eCh (POPMHUPOBAIIIICH dM-
Opuosembl naUIHANBHBIE (Spolic Technosols (Clayic). ComepxaHne MOIBHKHBIX
¢dopm ¢dochopa B mopomax oTBaa OUCHb HHM3KOE, KW — OYCHb BBICOKOEC
(cMm. Tabm. 3).

O6cyxaenue
[IpoBeneHHBIC MCCICMOBAHMS ITO3BOJIMIIM YCTAHOBUTH PA3IMUUs B BHIIOBOM
COCTaBE PaCTUTEIILHOCTH Ha N3yUeHHBIX oTBanax. Hanbomee 0OMIBHBI 11O TTPOCK-

THBHOMY TIOKPBITHIO M KOJHYECTBY BHIOB Ha M3YyYEHHBIX OTBajax OBLIM IIpEI-
CTaBHTENN ceMeicTBa Asteraceae u Poaceae. [ToqoOHas 3aKOHOMEPHOCTH OTME-
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4yeHa U I Ipyrux Mectopoxkaennii [Ipumopckoro kpas [12]. Paccuntannsie ko-
a¢h¢uuenTs JKakkapa yKaspIBarOT Ha pa3indus (IOPHCTHYECKOTrO COCTaBa Ha
HUCCIIENOBAHHBIX IUIOMIAAKAX OTBAJIOB 3a UCKIIIOYeHHEM IUI. 4—6. Hanbonswmit
K03 PUITMEHT CXONICTBA BUIOBOIO cocTaBa pactutenbHocTH (0,47) oTMedeH Juis
OTBaJIOB OOJIEE 3PEoro BO3pacra.

[pencraBurenn cemetictBa Fabaceae ropasmo akTuBHEe pa3BHBAIICH HA OT-
BaJax, CIIOKCHHBIX TIIMHUCTHIMH ITOpoaMi. BiisiHre TpaHyIoMeTpHIecKoro co-
CTaBa IOPOJ Ha BUIOBOH COCTAB PACTEHUI-NIEPBOIIOCENICHIIEB OTMEYAETCS U B pa-
o6ore [27]. IlpemcraButenmu  cemeiictB  Onagraceae, Polygonaceae,
Commelinaceae, Caryophyllaceae BcTpedananch TONBKO Ha 8-JE€THEM OTBaje
yuactka CeBepHas nemnpeccus. OCHOBY K€ ITHOHEPHBIX TPYMIHPOBOK 3[€Ch CO-
craBisua Equisetum arvense u Sonchus arvensis. Pactenns cemeiicts Lamiaceae,
Geraniaceae, Asparagaceae, Rosaceae, Convolvulaceae O OTMEUCHBI TOIBKO
Ha 15-nmerHeM oTBaie yaactka CeBepHas mempeccusi. B ecTeCTBEHHBIX YCIOBHUIX
9TH BHJBI IPHYPOUYCHHI K JICCHBIM COOOIIECTBAM M KyCTAapPHUKOBBIM 3apPOCIISIM.
31ech ke OTMEUCHO W HanOOIbIIIee KOJIMIECTBO BHIOB PACTHTEIFHOCTH.

Y CTaHOBNICHO yBEIMYCHHE 3aMacOoB HAI3eMHON (PUTOMACCHI ¢ YBEIHMUYCHHEM
BO3pacTa OTBAJIOB. Takas 3aKOHOMEPHOCTh OTMEUCHA U B IPYTUX UCCICIOBAHIISIX,
MMPOBOAMMEIX Ha HEPEKYIbTUBUPOBAHHBIX OTBaax [28].

Panee mpoBeneHHbIe HamMu HccneAoBaHus [29] MO3BONMIN YCTAHOBUTD, YTO
OTBAJIBI, CIIOKEHHBIE TIIMHUCTHIMU TTOPOJIaMH, UMEIOIINE YKIOHBI 25—-30° 1 Kwc-
JMYI0 PEaKIuio Cpeabl, aKTHBHO 3apacTalli XBOLICBO-TIOJIBIHHBIMA TPYIIITAPOB-
KaMH yXe K 3-My TOIy ITocie OTCHIKH. VICXOs 113 3TOr0, MOYKHO IIPEIIOI0KHUTh,
9TO OTBAJHI C TEM K€ YKIIOHOM, HO CIIOKCHHEIE JIETKIMH I10 TPaHyJIOMETpHYe-
CKOMY COCTaBY HOPOAaMH, UMEIOT Oonee MPOXOIDKUTEIBHBIN MEPHOA HaYallb-
HOTO JTama camo3apacTaHus. [IMOHEpHBIE MUKPOTPYHIHPOBKH Ha OTBaJe
yuaactka CeBepHas JerpeccHsi COXPaHWINACH BIUIOTH 10 §-JIETHETO BO3pacTa u3-3a
AKTHBHBIX SPO3HOHHEIX IIPOIIECCOB C CAMOT0 Hayalla OTCHIIIKA U MEHEe TOX OIS~
[IMMH YCIIOBUSIMHE JUISL 3aKPEIUICHAS W BBDKUBAHUS PACTCHUH, TAKMX KaK Iepe-
rpeB cyOcTpaTa u ObIcTpast MOTeps BIAKHOCTH. B CBS3M ¢ ATUM IIPaKTHIECKU HE
Pa3BHUTHI ¥ TOYBOOOPA30BATENBHEBIE IPOIECCH. B mopomax orBana oOHapyKuBa-
JIUCH YTIMCTHIE BKITIOUEHUS, ColepKaHue yriepoaa B 50-cM Tonie BappHpOBa-
nock B penenax 0,3-0,6%, mpu 3ToM 3aKOHOMEPHOT'0 YMEHBIIICHHS C TITyOHHO#
HE MIPOUCXOIIII0. DTO COACPIKAHMIE YIIepoaa MOKHO IPUHATH 33 HCXOTHOE B TI0-
pomax oTBaia, T.€. IEAOTeHHOro HakoruieHus: Copr. Ha STOM OTBajie HE OTMeYa-
nock. Dopmupyromuecs 31ech SMOPHO3EeMBI HHUITHATBHBIE SBIISFOTCS «HYIIb-MO-
MEHTOM» Pa3BHUTHS MOYBEHHOTO ITOKPOBA HA OTBAJIaX U XapaKTePHU3YIOTCS OTCYT-
CTBHEM KaKUX-JTHOO OPraHOT€HHBIX TOPH30HTOB.

VYaactok CeBepHas Jempeccus pacloloKeH B OKPYKEHIH JTyTOB U HEOOIb-
IIMX yYaCTKOB BTOPUYHBIX JIECOB C TeHEPaTUBHBIMU ocobsmu Populus tremula,
9TO MOXKET UTPATh POJb B €€ JOKAIBHOM pacceneHun. [IpoBeeHHbIE 3/1eCh HC-
CJIeJIOBaHHMSI TTOKA3aJId, YTO MPH OJaronpHusITHEIX (opMax penbeda oTBaIoB (BbI-
MOJIOKEHHBIE TEPPACH) TPOUCXOIUIIO AKTHBHOE BO30OHOBIICHHE IPEBECHON pac-
TUTETBHOCTH. YK€ Ha 15-IeTHUX OTBajax OTMEUCHBI YIaCTKH C Pa3BHTHIM JIpe-
BECHBIM ITOKPOBOM M3 DKOJIOTUYECKH TUIACTUIHBIX BHIOB ceMeiicTBa Salicaceae.
B Takmx ycIOBHSAX aKTUBHO IMPOTEKaIH T'yMycOOOpa3oBaTENBHBIC IPOIECCHI.
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CKIIOHBI OTBAJIOB KPYTU3HOM 12—15° 3apacTanu TpaBSIHUCTOW PaCTUTEIHLHOCTHIO,
(dbopMupysI AEPHOBHIN TOPU3OHT IOYB. B cocraBe pacturensHOCTH 10 50% OT 06-
IIETO BUAOBOTO Pa3HOOOpa3ws MPUXOAWIOCH HA COPHBIC PACTEHHSA. JTO OTMe-
4aroT B cBoel padore n O.B. Tpedunosa ¢ coast. [30] g Gonee «3penbix» OT-
BAJIOB. BONBIIMHCTBO COPHBIX PACTEHHI MPH STOM HE WTPai 3aMETHOU POJIA B
(hopMHpOBaHHUN MTPOSKTUBHOTO MOKPHITHS 32 UCKIIOUCHUEM Equisetum arvense,
Artemisia rubripes u A. argi.

B pa6ore JI.LA. Cubupunoit u np. [10] 1 qaHHOH TEPPUTOPHH OTMEYCHO
(hopMHpOBaHHE JIECHOTO THITA PACTUTEIIEHOCTH K Bo3pacTy oTBaiioB 30 ser. Ox-
HAKO, MCXOAS M3 HANINX JAHHBIX, (QOPMHPOBAHHE Teppac IPHU OTCHIIKE OTBaja
CO3[aeT MPUTOAHBIC JUIS CaMO3apacTaHus YIaCTKH M BpeMsI Ha BOCCTAHOBIICHHE
JIeCHOT'O (PUTOLIEHO3a COKPAIIAETCS BIBOE.

Hanbonpmiee mposiBiIeHNE SPO3HOHHBIX MIPOLECCOB HA OTBANIAX, CIOKEHHBIX
TJIMHUCTBIME TTOPOAAMH, OTMEYANIOCh C BO3PACTOM, YTO XOPOIIO WILTIOCTPUPY-
€TCs OCOOCHHOCTSIMHU 3apacTaHus 16-JIeTHETo OTBaJIa yuacTka BocTouHbIid. IT10,
BEPOSITHO, CBS3aHO C MEPEYIUIOTHEHHEM MOPOJI OTBAJIOB CO BPEMEHEM, UTO TIpe-
MSATCTBYET Pa3BUTHIO PACTHTENFHOCTH W 3aKPEIICHHIO TPYHTOB OTBajla KOpHE-
BOM cructeMoit pactennii. DopMupoBaHUe PAaCTUTETFHOCTH Ha TUX OTBAJIAX UIET
o myropomy Ty [31]. Hammmu nccnenoBaHusIME yCTaHOBJICHO, YTO Y3Kasl MMO-
JIO0CKa TyOOBOr0 Jieca ¢ BKIIOUeHUIMU 1ilia amurensis u Acer mono, ¢ pa3BUTHIM
KyCTapHUKOBEIM sipycoM U3 Lespedeza bicolor, BINIOTHYIO IPIMBIKAIOIIAS K H3Y-
YeHHOMY 16-JeTHEMY OTBally, HE OKa3bIBaJla 3aMETHOTO BIMSHUS Ha €ro 3apac-
TaHWE IPEBECHBIMH ITOpOAaMHU. BciencTBrue ecTeCTBEHHBIX MPHYNH, TAKIX Kak
apo3us cyOcTpara, BEICOKAsI ITIOTHOCTh TPYHTOB W HEBO3MOXKHOCTB PACIIPOCTpa-
HEHHsI CeMsTH Ty0a BBEpX I10 CKIOHY, Pa3BHTHEIPEBECHO-KYCTaAPHUKOBOH PaCTH-
TENFHOCTH 37IeCh CHIIBHO 3aTpynHeHo. s ymydmmeHus: (GOpMHUPOBaHUS IPEBO-
CTOeB HeoOXOoanMa IUTAaHUPOBKA pa3MEIICHHs OTBAJIOB HIDKE YIACTKOB C €CTe-
CTBCHHBIMHU JICCHBIMH COOOIIECTBAMH, YTO OYIET CIOCOOCTBOBATH €CTECTBEH-
HOMY PacIpOCTpaHEHUIO CEMSH.

HeomHokpaTHO mcclemoBaTenssMH OTMEYaIOCh, YTO €CTECTBEHHOE BOCCTa-
HOBJICHHE PaCTUTEIHHOTO MTOKPOBA B TEXHOT€HHBIX JTAaHIMA(PTaX HIET M0 30HAIb-
HOMY THITy. B TO e BpeMs IIpH McCIeOBaHIN Pa3HOBO3PACTHEIX OoTBasIOB [laB-
JIOBCKOT'O MecTOpokaeHus (3—30 JeT) oTMeYeHO, YTO COOOIIECTB, OTPAKAIOIIHX
30HAJTBHBINA THII PACTUTEILHOCTH, Ha OTBajax He oOHapyskeHo [10].

KucrmotHOCTS TTHHHUCTHIX TIOPOJ OTBAJIOB HA ydacTKe BocTOUHEIH cHIDKaeTcs
1o uctedeHnu 8 et B BepxHen 50-cm tomme [15]. JlerkocyrmuHNCTBIE TTOPOABI
8-eTHero orBana Ha yuactke CeBepHas JEmpeccus C Pa3BUTHIMU Ha HEM IIHO-
HEPHBIMHU PaCTUTEIBHBIMH TPYIMITHPOBKAMHI HMEIH ITOBBHIIICHHYIO KHCIOTHOCTD.

B nenmom mccrienyeMple THITBI MECTOOOUTAHHN TIPUTOIHEI TSI €CTECTBEHHOTO
BO30OHOBIICHHS JIPEBECHON PACTHTENFHOCTH MalloTPpeOOBATEIHHBIMI BHIAMH.
OnHako eciii B HEKOTOPHIX pa0oTax yKas3bIBaeTCs, YTO JAHHBIN ITPOLIECC HIET J10-
BOJIFHO YCIIEIIHO, TO B YCIOBUSAX MYCCOHHOTO KJIMMaTa HaIllel TeppUTOPUH dPO-
3WOHHBIE TIPOLECCHI SBISIOTCS OCHOBHBIM CAEPKHBAIONMM (PAKTOPOM Camo3a-
pacTaHus.
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3akioueHne

Bonpryto gacte (hIophel OTBaIOB Ha N3YyYEHHBIX ydacTkax [laBmoBckoro me-
CTOPOXKIEHUS] COCTaBJLUTH TPABSHUCTHIE MHOTOJIETHHKH ceMeHcTB Poaceae,
Asteraceae u Fabaceae. CymecTBeHHYIO POJIb B IIPOIECCE CaMO3apacTaHusI, 0CO-
OEHHO Ha ero HavaJIbHOM J3Tare, urpai Equisetum arvense.

OTBanbl, CIOXKECHHBIE TOPOAAMH JIETKOTO TPAaHYJIOMETPHUECKOTO COCTaBa C
KpYTH3HOW CKJIOHOB 25°, B mepBoe 10-1eTre mpakTHIecKu HEe 3apacTalid B CHUITY
CIUIBHBIX PO3HOHHEIX MPOIECCOB. Pa3BHUTHIE 3/1eCh MHOHEPHBIE pacTUTEIBHEIE
TPYINIUPOBKA XapaKTepPHU30BAIICh HU3KAM IPOSKTHBHBIM ITOKPHITHEM W OYCHB
MaJIBIMH 3amacaMi (PUTOMACCHI. B TakuX yCIOBHUSX IEIOTEHHBIE IIPOIECCHI pa3-
BHTHI cliabo, Gopmupyrorcs 3MOpuo3emMbl mHUIMANBHBIE (Spolic Technosols
(Loamic)), sBisIFOIIAECS «HYIb-MOMEHTOMY Pa3BUTHS TIOYB HA OTBaJIaX.

[Tpu Gonee GraronpuATHBIX (opMax penbeda OTMEUATOCh aKTHBHOE BO30OHOB-
JICHHWE IPEBECHOM PACTUTEIFHOCTH YKe K 15-My romy mocie orchinku orBana. dop-
MHPOBAJICS TTONMHOICHHBIHN IPEBECHBIH SIPYC C MPUCYTCTBHEM JICCHBIX BU/IOB TPaBs-
HHCTOH PaCTHTEIBHOCTH, YTO CIIOCOOCTBOBAIIO Pa3BUTHIO TYMYCOBOTI'O TOPU30HTA Ha
BBIPOBHEHHOW MTOBEPXHOCTH OTBAJIA. DTO CTAMS Pa3BUTHS 3aMKHYTOI0 (PHTOIIEHO3a
Ha SMOpH0o3eMe TYMYCOBO-aKKyMyiaTHBHOM (Spolic Technosols (Humic, Loamic)).
Ha cxnonax oTBana mpw 3TOM Pa3BUTHI CIIOKHBIC PAaCTHTEIBHBIC TPYIIIIPOBKH Ha
ambpro3eme nieproBoM (Spolic Technosols (Suprafolic, Loamic)).

Pa3BuTHe pacTHTENFHOCTH Ha OTBaJIaX 16-JIETHEro0 BO3pacTa, CIOKEHHBIX MOpPO-
JaMH TSDKEJIOTO TPaHyJIOMETPHUYECKOr0 COCTaBa, OCTaBAJIOCh HA CTa[MU CIIOXHBIX
PaCTUTENBHBIX TPYIIIAPOBOK. J{epHOBEII TOPU30HT B TAKHX YCIOBHSIX HE (POPMHUPO-
BaJICs, Pa3BUTBI AMOPHO3eMbl opraHo-akkymyisitiBHbIE (Spolic  Technosols
(Protofolic, Clayic)). O0mupHbIe y4acTKH OTBaJIAa OBLIH MOABEPKEHBI SPO3HOHHBIM
mporieccam, TAe PaCTUTEIFHOCTh IMPAKTHICCKA OTCYTCTBOBAJIA, IMOPHO3EMBI HAaXO-
JIMJIMCh Ha MHUATTATBEHOM ctajuu passutus (Spolic Technosols (Clayic)).

dopmupoBanue (PUTOIEHO30B HA OTBAJAX, CIIOXKECHHBIX IOPOIAMHU TIIHMHU-
CTOTO cOCTaBa y4acTKa BoCTOUHBIH, HIET HO JIyTOBOMY THITY, YTO CBSI3aHO C Xa-
PaKTepOM MPUIIECTAIONINX PACTUTENBHBIX (hopMannii ¥ HeOMArONPHATHEIMHU CBOH-
CTBaMH TSDKEIBIX TIIMHUCTHIX TIOPOT TSI IIPOPACTAHUS M 3aKPETICHHUS CEMSH Ipe-
BECHOM pactuTenbHOCTH. Ha oTBanax yuactka CeBepHas qempeccHsl, C10KEHHBIX
Ooree JETKIMH TOPOIaMH, IPIKUBAEMOCTh IPEBECHBIX BUOB PACTCHH BBIIIIC.

Y CTaHOBIIEHO, YTO B TIEPBBIE TOIBI TIOCIE OTCHIITKH IIOPOIBI OTBAJIOB MAJIOIPH-
TOJTHBI J1s1 OMOJIOTUYECKOM PEKYJIbTHBAIMN B CHITY X BBICOKOH KUCIOTHOCTH. [0
Mepe 3apacTaHrs OTMEUCHO YBEIUICHNE OPraHIMIEeCKOro yriiepoa, OCHOBHEIX 3JIe-
MEHTOB IMUTAHMS PACTEHHI U CHIDKEHHE KICIOTHOCTH ITOPOJT OTBAJIOB.

OJHHMM M3 OCHOBHBIX CIEPKHBAIONIMX (DAKTOPOB Pa3BUTHS CTAOMIIBHBIX (H-
TOLIEHO30B Ha OTBAJIaX SBILTIOTCS MPOLIECCH BOMHOM 3po3uu. [1iis mpenoTBparie-
HUS 3PO3UOHHBIX MTPOIIECCOB B YCIIOBUAX MYCCOHHOT'0 KITMMaTa Harbomee 3 dek-
TUBHBIM OyZeT MPOBEICHNE TePPaCHPOBaHNUs Ha OTBajax. Ha rimHICTEIC OTBAJBI
PEKOMEHIYEeTCsl HAHECEHHUE TIOOPOIHOTO CIIOSI TTOCHIE MX TUIAHHPOBKH.

Taxum 00pa3zoM, Ha TEPPUTOPUN OTHOTO MECTOPOXKICHHUS MPOLIECCH caM03a-
pacTaHds OTBAJIOB MOTYT UMETh PA3IHMYHYI0 CKOPOCTh M HAaIpaBJIEHHOCTH B 3a-
BHCHUMOCTH OT OCOOEHHOCTEH penbeda, rpaHyIOMETPHIECKOr0 COCTaBa MOPOI
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OTBAJIOB ¥ THIIA ITPHJIETAIONINX PACTUTEILHBIX CO00IIecTB. COOTBETCTBEHHO, ITPH
peIIeHUH BOMPOCOB PEKYJIBTUBAIMN HEOOXOIUM HWHIMBHIYadbHBIA MOIXOI K
KaKI0MY O0OBEKTY PEKYJIBTHBAIIAH C YUETOM €CTECTBEHHBIX IPOIIECCOB CAMOBOC-
CTaHOBJICHUS.
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