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Wydensl sytpodubie TopdsH(ucT)bie (Hypereutric Sapric Histosols) muporeHHbIe OYBBI MOTOKHUTEIBHBIX U OTPH-
LIaTeJIbLHBIX 2JIEMEHTOB (PUTOTeHHOTO MUKpopeibeda ciryctst 20 JIeT nociie KpyImHOro 1oXapa B eIbHHKE 3eJIEHOMOIII-
HO-TUITHOBOM (Picea obovata Ledeb.) BocTounoro makpockioHa Ky3Henkoro Anaray. B HacTosiee Bpemst moxapu-
e 3aHATO TyCThIM OepesHsikoM (Betula pubescens Ehrh.) kycTapHHKOBO-0COKOBO-3€7€HOMOIIHBIM. [THporeHHbIC
MOYBHI (MEXaHUYECKH U XUMHUYECKUN HeJJoxKeT), uddepeHInpoBaHHbIE MO dNIeMeHTaM (TpymiaM) MUKpopenbeda,
XapaKTepU3yIOTCA BBIPAKEHHONH BHYTPUTPYIIOBOM MPOCTPAHCTBEHHONW HEOJHOPOAHOCTHIO (DU3MKO-XMMHUYECKUX
cBoiictB (C), 21-39 %). OgHako Mo CpeHUM IOKa3aTesIM OOJBIIMHCTBA MPU3HAKOB, KPOME BIAXKHOCTH, MOYBBI
MUKPOIIOBBIIICHUI ¥ MOYQKHH JJOCTOBEPHO HE pa3inyaloTcs Mexay co0oil. ComeprkaHie 307bHBIX BEIECTB HAXO0-
auTes B mpenenax 52.5-53.5 %, yrmiepona — 20.4-21.2 %, ob6bemHuas macca coctasiser 0.29-0.31 r/cm?, o6bemHast
BIaxXHOCTh — 49-60.8 %, peakius MOYBEHHON CpeJbl MPEUMYIIECTBEHHO ciadomienoynas. [Iporecc maccuBHOTO
TIeHUs (HWKe TOYKHM BOCIUIAMEHEHUs) TOP(MSHON 3alie’KH COMPOBOXKIAETCS JONOIHUTEIBHON YOBUIBIO YITIepoa,
KOTOPYIO PACCUUTAIN HEMOCPEICTBEHHO IO JIEMEHTY C MCIONb30BAHUEM €CTECTBEHHOIO HKCIIEPUMEHTA J0-T10CIe
noxapa. [Torepu xapakTepusyroTcs BeICOKOH BapradeabHOCThIO (C), 34—42 %) BcieACTBHE Pa3HOOOPA3HOIO TEPMU-
YeCKOTo BO3JIEHCTBUSI, 00YCIIOBJIEHHOTO KOJIOTHYECKUMH (DaKTOpaMu U 0COOEHHOCTSIMH TopeHus. B npoctpancTse
MUKPOTIOBBIIICHHIT 0OBEKTHBHO BBISBIEH MEHBIINH yPOBEHB MOTEPh yIIepoja U cinadee BhIpakeHa MO3aMYHOCTh
OTHOCHTEJIPHO MOYQXHH. JoTONHUTENIbHAs YOBIIb yIIeposia — JIMMUTBI M CpefHee (CTaHAapTHOE OTKIOHEHHE) —
B MHUPOTCHHBIX MOYBAX MHUKPOMOBBIIICHHI coctapmsor 1.4—4.4; 2.98 + 1.05 kr/m?, B mouaxkuHax — 0.4-5.7;
3.71 = 1.57 xr/m>. Ha rapu B CpefiHEM 3TO COOTBETCTBYET 33.5 T/ra, 4TO 3KBUBAJICHTHO BHIOpOCAM B arMocdepy
122.9 T CO,/ra. IHTEeHCHBHOCTH TIOTEPH yIIepojia B MPOLEcce MACCUBHOIO TIEHUS MO CPaBHEHHIO C BHITOPAHHEM
TOp(AHON 3a51eK1 OPUEHTUPOBOYHO HIDKE B 3—4 pasa.

KuaroueBsie cnoBa: sympoghuvie nupozennvle nouswi, naccusnoe muenue, smuccua CO,, knacmepvl nous, MHO20-
MepPHbILL CMAaMUCMUYeCKUll aHAU3.

DOLI: 10.15372/SJFS20210602

BBEJIEHUWE

Mukporonorpadus siBiasieTcss oomum arpuoy-
TOM OOJIOTHBIX 3KOcHcTeM. Pa3Butue mpocTtpas-
CTBEHHOTO PUCYHKA — CAMOOPTaHU3YIOLIHIACS, TIpe-
JK]I€ BCETO ay TOT€HHBI, po1iecc. PoJb amioreHHsIx
CHJI, TAKUX KaK JIECHOM TOXKap, B Pa3BUTUHU CAMO-
OpraHU3YIOUIErocss MUKpoOpeiabeda U ero CBi3b C
9KOCUCTEMHBIMU (PYHKIUSAMH TOPPSIHBIX OOJIOT U3Y-
gyeHsl cmabo (Benscoter et al., 2015). OTmeuaetcst
HE/IOCTATOYHOE OCMBICIICHHE POJIH TOP(PSHBIX TO-
XKapoB OOpeabHOI 30HBI IPU PACCMOTPEHUU BIIU-
SIHUS JIECHBIX M OOJIOTHBIX 3KOCHUCTEM Ha Ta30BbIN

coctaB armocdeps! u kaumar (Cupus u ap., 2019;
Sirin et al., 2020). OueHKr Takoro poaa UMEIOT pe-
I1aroIee 3HaYeHUE JJ1s1 MOHUMAaHUs MOTEHIIUAIbHO-
TO BO3/ICHCTBHS U3MEHSIONIECS TPUPOTHOM CpeIbl
U JIMHAMUKW CBOWCTB TOp(dsHBIX OosoT. JlecHbie
6os10Ta ropHoro tora Exnuceiickoit Cubupu npaktu-
YECKM HE OXBAYECHBI TAKOTO POJIa UCCIICIOBAHUSMHU.
Mexnay Tem ¢ Hadana 80-90-x rofoB MpoOILIOrO
CTOJIETHUSI TIPOUCXOAUT HEYKIOHHBIA POCT YaCTOTHI
MOYKapOB B CPEIHE- K HU3KOTOPHBIX TEMHOXBOWHBIX
Y JTUCTBEHHUYHO-COCHOBBIX Jiecax [Ipuenunceiickoit
yactu Anrtae-CasHckoi ropHoit ctpanbl (IloHOMa-
peB, Xapyk, 2016; Ponomarev, Kharuk, 2016).
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3abonoueHHble Jieca U 00J0Ta BKIIOYEHBI B
TPETHIO TPYIILY MPUPOJHON MOKAPHOU OMACHOCTH
(DypsieB, 1970). Tem He MeHee OOJOTHBIC Jieca C
BBICOKOTIOJIHOTHBIMH JIDEBOCTOSIMH Ha JAPEHUPO-
BaHHBIX M10JI0CAX BJIOJIb PEUEK MOABEPKEHbBI LINKITU-
YECKOMY BO3JICHCTBUIO MOKAapOB. YCTAHOBJIEHO JBa
BUJIAa TOYBEHHO-TOP(SHBIX IOKAPOB: IMOJ3EMHBIC
U OTKpBIThIE, WM «KoMOuHHUpoBaHHbIe» (Kypbat-
ckuit, 1970; Codpponos, Bonokutuna, 1986, 2012).
JIn1sl MOYBEHHBIX U MOJ3EMHBIX ITOKapoB Hambosee
XapakTepHO OeciulamMeHHOe ropenue. B cumy Ha-
JUYUS BOIOM30BITOYHBIX TOPU30HTOB MOXKApbl Ha
00J10Tax HE IPUBOJAT K ITOJIHOMY BBITOPAHUIO TOP-
¢stHOTO CyOCTpaTa M CONPOBOXKIAIOTCS MEXaHUYe-
CKHM M XUMHUYECKHM HeqoxkeroM (Amocos, 1958).
MexaHU4eCKHii HeI0KeT BBIpaXkaeT JI0JI0 Toproye-
TO Marepuala, He Y4YacCTBYIOIIYIO MO KaKHUM-THOO
NpUYUHAM B TOpeHuU. M3ydeHne XuMuu MUpOreH-
HBIX MIPOIECCOB 110 MOKPOMY OOYIJIMBaHHIO TOpda
B JIa0OPATOPHBIX OIBITAX IOKA3asl0, YTO TEUCHHE
MPOIECCOB TEPMUYECKOTO pacraja OPraHuYeCKUuX
COCMHEHHUI MPOUCXOTUT MPHU Y4acCTUU BOIBI KaK
pacTBOpUTENS M KaK XMMHUYECKOTO areHra Jaxe
TIPY OTHOCUTEJIEHO HU3KUX Temmeparypax (Pakos-
ckuit u Ap., 1959). I'myOuHa mporeccoB pacTeT ¢
MOBBIIICHHEM BIIQ)KHOCTH M TEMIIEpaTypbl Topda.
Kputnueckoit siBisiercst remneparypa 240-260 °C,
pU KOTOPOH HaunmHaeTcsi oOyIIMBaHHE, MPUBOIS-
e K MOJIHOMY Pa3JIOKEHHIO LEJUTHONIO3BI.

Oco0eHHOCTh JIECHBIX B TOP(SHBIX MOKAPOB —
UX BBICOKAs pPacCpeIOTOYEHHOCTh B IPOCTpaH-
ctBe (MenexoB u ap., 2007; Cupun u ap., 2019;
Dyrness, Norum, 1983; Miyanishi, Johnson, 2002;
Kasischke, Johnstone, 2005; Sirin et al., 2020).
Mexay TeMm cBelleHUi O MPOCTPAHCTBEHHOW BapH-
a0eTbHOCTH CBOMCTB TOP(SHBIX MAacCCHUBOB, HCIIbI-
TaBIIIMX OTHEBOE BO3JeHCTBUE, HEMHOTO (JlalikoMm,
TonyGuna, 2013; JIunaros u np., 2016), a BiusHue
MUKpopebeda npakTuiaecku He oocyxaaercs. On-
HAKO JUIS MOHWMaHHs 3aKOHOMEPHOCTEH TOCIIerno-
KapHOHU CyKIieccun OOJIOTHBIX KOCHCTEM HE00XO-
JUMO TIPUHUMATh BO BHUMaHHE MHOTOYMCIICHHbBIE
MOCJIEJICTBHS B3aMMOIEHCTBUH LIE0r0 psifa pakTo-
poB (Wieder et al., 2009).

B cBa3u ¢ Bo3pacraroomeil aHTPOINOI€HHOU
smuccueit CO, B armocdepy U M3MEHEHHEM IVIO-
0aTbHOrO KJIMMaTa aKTUBU3UPOBAIUCH UCCIIEA0BA-
HUS TI0 OIIEHKE IMOTEePh OPTaHMYECKOTO YIIepoja
npu noxapax Ha Oonotax. O003HaUEHBI CIOXKHO-
CTH MCYMCJICHHUSI YOBUTH yriepoia M NpPeAoKeHbI
KOCBEHHBIE METOJIbI OLIEHKH €r0 MOTEPh: a) MyTeM
BOCCTAHOBJICHHSI MCXOJHOW TOBEPXHOCTH IO IIO-
JIOKEHUIO KOPHEBOW IIEHKH MHEH JIepeBbeB, 0) 1Mo
pasHHIle KOHICHTPALU 307161 B CTOPEBIIEM CIIOE
U HE 3aTPOHYTHIX MOKAPOM TOPU30HTAX; OTMEUYCH
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HEIOCTAaTOK HAaTypHBIX JAHHBIX MO YObUIM yTIEpo-
Jla, ocoOeHHO B TaexkHoM 30He (Bommepckuii u 1ip.,
2007; I'myxoBa, CupuHn, 2018; Pitkdnen et al., 1999;
Turetsky, Wieder, 2001; Wieder et al., 2009; Huang,
Rein, 2017; Glukhova, Sirin, 2018; Hu et al., 2018;
u J1p.). BrickazaHo MHEHHe, YTO B pe3ynbTare Top-
(sHBIX TOXapoB B arMocdepy MOXKET MOCTyHaTh
o 15 % Bcex aHTPOMOTEHHBIX AMHUCCHH yTIEpO-
na (Poulter et al., 2006). ITpu 3ToM TpaaUIIMOHHO
HE paccMaTpUBAIOTCS M HE YUYHUTBHIBAIOTCS MOTEPH
yIJiepoia B HEMOJIHO CTOPEBIICH TOPQSHON TOIIIE
B IIpollecce MacCUBHOIO TieHUs. OcTaeTcs Takxke
MaJIOM3y4E€HHBIM BIMSHUE MHKpOTONOTpaduu Top-
GsHOI 3aneku Ha (HOPMHUPOBAHHE TTOTOKOB THOK-
CHUJia yIepo/ia B pe3yJibTare TePMHUECKOro BO3/IeH-
CTBHSI HU)KE TOUKU BO3TOPAHUSI.

L{enb paboThI — HA IPUMEPE €CTECTBEHHOTO IKC-
MEPUMEHTA JIO-TI0CTIe MOKapa BBISIBUTH U OLEHUTD
0 2JIeMEHTaM MHKpopelbeda MpOCTPaHCTBEHHYIO
HEOTHOPOIAHOCTh  (PU3UKO-XUMHUYECKUX CBOICTB
U TIOTEph yIJiepoJa B MUPOTEHHBIX MOYBaX KOpHE-
obuTaemoii 30HbI (020 cM) BeiaencTBUE MaCCUBHO-
ro TIeHHs Top(hsSHOTO CyOCcTpaTa.

OBBEKTBI U METO/1bI
HUCCJEJOBAHUN

OOBEKTOM HCCIEIOBAHUS TMOCTYKUI Top(dsi-
Ho#t maccuB (1.8 TeIic. ra) B monune p. TyHryxynb
Ha a0comoTHON BbICOTE 622 M BOCTOYHOIO Ma-
kpockiioHa Kysnernkoro Amaray. 3a0ojodeHHas
JOJIMHA, 3aHATa Pa3HOBO3PACTHBIM 3€JIEHOMOIII-
HO-THITHOBBIM ebHHUKOM (Picea obovata Ledeb.)
(puc. 1, a).

Cyxoii BecHo#t 1999 r. BOnu3u 1. Yers-TyHry-
JKyJTb OH TipoiiieH KpymHbiM (6osee 200 ra) Topds-
HBIM TIO)KapOM, KOMOWHHUPOBAaHHBIM C BEPXOBBIM.
Ko Bpemenu obGcnenoBanus (cmycts 20 jer) rapb
NpPEeACTaBIACT COOOW C TPYAOM IMPOXOAUMYIO Tep-
PHUTOpHIO, 3aHATYIO TyCThIM OepesHskoM (Betula
pubescens Ehrh.) KycTapHHKOBO-0COKOBO-3€JICHO-
MOILIHBIM, 3aBaJICHHYIO YIaBIIUMHU U OOTOPEBIIUMU
CTBOJIAMHU JiepeBbeB (puc. 1, 6). Mukpopensed BbI-
pakeH JOBOJILHO OTYETIIMBO B BUJIE TIECTPOI MO3a-
MKHA MUKPOTIOBBIIIEHUI 1 MOYaXXHH, KOUEK U3 OCOK
(Carex L.) 1 MXOB B UepEIOBaHUN C BAJIC)KHUKOM.
Tomorpadus (reomerpusi) MUKpopenbeda B Kakoii-
TO ME€pe CBs3aHa C CUJION OIHEBOTO BO3IECHCTBUSL.
JlaMeTpbl MOYa)KHH U MOBBIIICHHH B Tipesienax | M
¢ pazHulei no Beicote okoio 30 cM XapakTepusy-
I0T YYacCTKH, CJIa00 3aTPOHYTHIE MOXKAPOM, CYJIs MO
HEOOJBIIUM BKJIIOUEHUSIM MEJIKHX YIIIeH ¢ MoBepX-
HOCTH M XOPOIIO BBIPAKEHHOW MOXOBOM MOJICTHII-
KOH. DneMeHThl MHKpopenbeda mupuHoit 2—4 M
u nepenaaoM BeicoT 10 50—70 cMm, comepikaiue B
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Puc. 1. duroneHoTn4yecKre KOMIUIEKCH 3a00JI04€HHON JOMHUHBI P. TyHTYXKyiIb.

@ — eJIBHUK 3eJICHOMOIIIHO-TUITHOBBIH, UCXOAHBIH THII JIECOPACTUTENBHBIX YCIOBHH ((DOHOBBIN 00BEKT); 6 — Oepe3HIK KyCTapHUKOBO-

(6] COKOBO-3eJ’IeHOMOHIHBIﬁ, HpOI/I3BOI[HI)II71, o CTIIPIpOl"eHHBIfI .

npoduse 3aneku MPOCIONKN yIiieH, MUPOTeHHON
30JIbI U YIJIUCTBIE IIPUMA3KH, MPOMUIEHBI CO BCEH
OYEBUJHOCTHIO OTHOCUTENILHO CUIIBHBIM MOKAPOM.

Bunooe pazHooOpasue pacTUTEITLHOTO MTOKPO-
Ba TapH OTIMYACTCS BBHICOKHM YPOBHEM CXOJICTBA,
YTO CBHJIETEIHCTBYET O COTVIACOBAHHOCTH IPOILIEC-
COB BOCCTAaHOBHUTENBHON AUHAMUKH. DUTOTEHHBIN
MHUKpOpebed XapakTepru3yeTcs CIeAYIOIIUMHI 0CO-
OEHHOCTSIMH BHJOBOTO cocTaBa. [lomoxurenbHble
AJIEMEHTHI (MUKPOTIOBBIIIIEHUS ) BBICOTON 25-57 cm
3aHuMaroT npumepno 30-45 % mmomanu u dop-
MUPYIOTCS MXaMU — ayJaKOMHUYMOM OOJOTHBIM
(Aulacomnium palustre (Hedw.) Schwigr.), mies-
poumymom lpebepa (Pleurozium schreberi (Brid.)
Mitt.), runokomuymom Onectsaum (Hylocomium
splendens (Hedw.) Schimp.) u ap. CyOnomunanra-
MH BBICTYMAaIOT ocoka aepuuctas (Carex cespitosa
L.), nokperrre kotopoit mocturaet 20-30 %, coc-
ciopest MmanonBeTkoBasi (Saussurea  parviflora
(Poir.) DC.), Beitauk Jlanrcnopda (Calamagrostis
langsdorffii (Link) Trin.).

OTpunarenbHble  3JIEMEHTHl  MHKpopebeda
(MOYaKUHBI) CArarTCs MPEUMYIIECTBEHHO MXa-
MU — JIpETIaHOKIIayCaMH KPIOuKoBaTbiM (Drepano-
cladus uncinatus (Hedw.) Warnst.), TIsHIEBaTbIM
(D. vernicosus (Mitt.) Warnst.) u IuIaBaronum
(D. fluitans (Hedw.) Warnst.), KaJmu3proHamMu co-
nomeHHo-xkenThIM (Calliergon stramineum (Dicks.
ex Brid.) Kindb.) u ruranrckum (C. giganteum
(Schimp.) Kindb.), MHUYMOM IIMHKIMIACBUI-
HbIM (Mnium cinclidioides Huebener), remommy-
Mom bnannoBa (Helodium blandowii (F. Weber &
D. Mohr) Warnst.), HEeKOTOPBIMHU BHIaAMH TPAB, TJIaB-
HBIM 00pa30oM — OCOKaMH JBYTHIYMHKOBOU (Carex
diandra Schrank) u conmxennoii (C. appropinquata
Schumach.), Baxrtoit TpexnuctHoit (Menyanthes
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trifoliate L.), caGenbaukoM 6onotabM (Comarum
palustre L.) m xBomamu 00J0THBIM (Equisetum
palustre L.) n npupeunsim (E. fluviatile L.).

Topdsinas 3amexp 3a00I0YCHHON JOJTUHBI
p. TyHryxynb, UCHbITaBIIasi OIHEBOE BO3JEUCT-
BUE, BAPbUPYET OT MEIKOTOP(SIHUCTON MOIIHO-
cthio 10-20 cM mpeumyIecTBeHHO B MOYaKMHAX
1o TopsiHoi > 50 cM B MuKponoBbimeHuAx. OHa
cJIaraeTcsi TUNOM 3yTPOGHBIX TOP(AH(UCT)bIX MOYB
(Hypereutric Sapric Histosols), moarunom mupo-
TeHHBIX 3YTPODHBIX TOpPstH(KCT)bIX T0YB — TEpir—
TT (Iumos u ap., 2004; Mupoas pedepaTuBHas
baza..., 2017).

Jng  pemieHUs TMOCTAaBIEHHBIX 3a7a4 BIOJb
pycia B 25-35 M OT OeperoBoii JUHUM 3aJ0KHIIN
9KOJIOTO-TIMPOJIOTUIECKYIO TPAHCEKTY (TIOJIHMIOH)
NpoTsbKeHHOCTBhIO oKoJio 300 M (reorpaduueckue
koopauHatel 54°1430.60" c. 1., 89°36'03.10" B. 1. —
54°14°24.70» c. m., 89°35°59.40» B. 1.). Tak kax
1o (pIopHUCTHYECKOMY COCTaBy IUIOUIAIb TapH Xa-
paKTepusyeTcsl MPaKTHUYECKH TMOJHOW WIACHTUYHO-
CTbIO, TPAHCEKTY CIIy4aifHbIM 00pa3oM pa3ouiIu Ha
10 yuacTkoB (cekuuii) B cpeHeM 25-35 M apyr oT
npyra. MUKpOIOBBIIIEHHS OIU(PPOBAHHBIX y4acT-
KoB 0003Hauman uaaexcamu I1-1, I1-2 ... I1-9, I1-10,
Mo4YaXuHbel — M-1, M-2 ... M-9, M-10 (puc. 2).

TopdsiHble TOYBBI OTOMPANUCH B BU/I€ MOHOIIH-
ToB 35 % 35 x 40 cM 1o 3neMeHTaM MHUKpopeibeda
B YETHIPEX MOBTOPHOCTIX Ha KaxkJaoM u3 20 mpob-
HBIX y4acTKoB. Ha xumuueckuii aHanus mocTymnanu
COBpPEMEHHbBIE MOYBbI IPEUMYIIECTBEHHO U3 KOpHE-
oburaemoii 30ub1 (0-20 cm).

3ompHOCTE TOpda ompenensangach CKUTAHU-
eM B MydenbHOl neun npu Temmneparype 850 °C,
3HaueHne pH — TOTeHHMOMETpUYecKH, 00beM-
Hasl Macca — METOaM PEXYIIEro KOJbIa ¢ I1aroM

CUBUPCKUM JIECHOU KYPHAJL Ne 6. 2021



HocmnupoeeHHaﬂ MO3AUHYHOCNTb d)uB’uKO—XuMM'—IECKMX ceolCcms u nomepv ya/zepoc)a 8 JIECHblLX novedx...

2 ‘O\‘\ﬁ
5507 % O\\?}
C.III. Y q\mblM AN
: HoBocenoso, D
/ o r
MI
100
SM2112
o M3y
M4s 3]
814
540 YHUS
MO6)I16}
MS)TIS)
M7LT17,
M10
1110
$ /M9
119
9]
MWHYCHHCK
\
~ . ~ AJIMUHHCTpATHBHAS
rpaHuia
o HaceneHHbIE MyHKTbI
~~- Pekn
55 Osepa, BOZOXpaHWIHILA
530 T

90°

91° 92° 3.1

Puc. 2. I/I306pa)K€HI/I€ Ha 3SUMHEM KOCMHY€CKOM CHUMKC SKOHOFO—HHPOHOFI/I‘IGCKoﬁ

TPaHCEKTHI BI0JIb pycia p. TyHTyXKyib.

Pumckue nudper — HomMepa yuacTkoB; M — uHIeKC MouaxuH, [T — MUKpONOBBILICHNUI.

5 cM (Arpoxumuyeckne MeTofml..., 1975), comep-
KaHUE yIIepoJa — Ha JJIEMEHTHOM aHallM3aTope
FLASH™1112 (mpousBomutens Thermo Quest
Italia). MHOTOMEPHBIN CTATHCTUYESCKUI aHAJIN3 BbI-
IOJIHEH 110 pykoBOACTBY A. A. XanagsHa (2007).

PE3YJIBTATBI 1 UX OBCYXJIEHHUE

Mopdghonoco-eenemuueckue ocobennocmu mop-
hanoil 3anedcu, npotidennou noosicapom. Topds-
Hasl 3aJIeXb MOBbIIEHUH 1 MoyaxkuH 0-35 (40) cm
(10 ypOBHS MEp3JIOr0 BOAOYIOpPA) MPEACTABISAET
co00i JOCTAaTOYHO TIUIOTHBIA, TPEUMYIIECTBEH-
HO OJHOPOAHBIN, XOPOIIO PAa3JIOKUBIIUICS CyO-
ctpar Oyporo u TemHO-Oyporo 1Beta. IlomoOHbBIE
0CcoOcHHOCTH TOp(sIHOTO cyOCTpata B pe3ysbrare

CUBUPCKUU JIECHOU XYPHAJL Ne 6. 2021

TETJIOBOTO BO3JCHCTBUS OTMEUAIOTCS U JPYTUMH
aropamu (Giovannini et al., 1986). B Tom umm
WHOM KOJHMYECTBE TOJIIIA BKJIKOYAET pazHooOpas-
HbIE TIPU3HAKU MOXapa — YIIU, MPOCIOUKU MUPO-
TEHHOW 30JIbl, YIJIUCTBIE MPHUMAa3KH, OOTOpEBIIHE
OCTAaTKUu APCBCCHHLI. HOBCpXHOCTHBIC TOPU30OHTHI
HACBIIICHBI )KUBBIMU KOPHAMU U OCBOCHBI ITIOYBCH-
HBIMH JKMBOTHBIMH, B OCHOBHOM OJHXHTPEHIAMH
(Enchytraeidae Vejdovsky). B xopHeHAcCHIIIEHHOM
30HE TOPJ B pa3HOM CTENECHM arperupoBaH U pac-
naIaeTcst TNIABHBIM 00pa30M Ha 3ePHUCTHIC HETPOY-
HBIE TYMYCOBOI IPUPO/IBI OTJEIBFHOCTH, Yallle MpH
HapYIICHUU CIIOKEHUSI.

3a npenenamu 15-20 cm TopdsHO# cyOcTpar,
MoJ00HO IIMHE, MJIACTUYEH, YTO 00YCIOBIEHO, KaK
MOKa3aHO paHee, 000TaleHUEM TUPOTESHHBIX CIIOCB
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BockocMoniamu — Outymamu (Efremova, Efremov,
1996). B mouBax MOBBIIIICHUI CBOWCTBO IMIACTHY-
HOCTH OOHapYXMBAETCSI HEYACTO M BBIPAKECHO B
c1aboii CTereHu, B MOYaKUHAX — IMOBCEMECTHO H
B pa3HbIX ¢opmax mnposiBieHusi. [luporenssiii cyo-
CTpaT, CKaThIBasiCh B LIHYpP, WJIU Pa3pbIBACTCS MPU
CMBIKaHUH B KOJIBIO, MM OOHAPYKHMBAET TPEIIH-
HBI, WK BOBCE He pacnagaercs. [Io Bcell BupuMo-
CTH, TIPUYMHOMN CIIY>KUT OOJbIIAs YBIAKHEHHOCTD
MOYQXMH U crieli(pHKa pacpOCTPaHEHUs! CKPbITO-
'O TIO/I3EMHOTO T0YKapa B HAIPABICHUE YYACTKOB C
MOBBIIIEHHOHN BIa)KHOCTBIO 10 HETOPUMOTO COCTO-
sHUsA, Kak mokazano B padore (Codponos, Boio-
kuThHa, 2012). OTUMHU 00CTOSTENHCTBAMHU CO3J1a-
IOTCsI, BEpOsITHEE BCETO, Hanbosee OnaronpusiTHeIC
THIPOTEPMUYECKHE yCIOBHs (POPMHPOBAHUS BOC-
KOCMOJL.

Du3UKO-XUMUYECKASL XAPAKMEPUCTIUKA CO8pe-
menuvix (0-20 cm) mopgsnvix nous, npooeHHvIxX
nooicapom. IlokazaTenmu 30JBHOCTH, OOBEMHOM
BI&KHOCTH, TUIOTHOCTH CIIOKEHUS, COICPKAHHUS
yIiiepoAa B MUPOTEHHBIX MOYBAX MUKPOMOBBIIIE-
HUH UM MOYaKMH OTIMYAIOTCS CWJIBHOM M3MEHYHU-
BOCTBIO, cyas 1o kodddunuentam Bapuanuu (C))
(Tabm. 1).

Curyauusi 3akOHOMEpHas: JIECHbIE TOXKaphl
MPUBOIAT K MO3aUYHOMY BBICBOOOXKIECHHUIO 30ITb-
HBIX DJIEMEHTOB, OOWJIME KOTOPHIX CUUTAETCS OJl-
HUM W3 KpuTepreB ero naTeHcuBHOCTH (EdpemoBna,
Edpemos, 1994; Bacunbes, 2007; Turetsky, Wieder,
2001; Tuittila et al., 2007; u ap.). Ha mmomaau skc-
MEPUMEHTAJIBFHOTO TIOJIMTOHA TPEICTABICHHOE B
BUJIE U3OTUIET COJIEP’KaHUE 30JIbHBIX BEIIECTB OT-
pakaeT UX MPOCTPAHCTBEHHYIO BapUaOeIbHOCTh 110
JNIEMEHTaM MHUKpopeibeda B MOYBaX pPa3IHMYHBIX
ydacTkoB (puc. 3, a).

Tak, B TUporeHHsIX nousax cekuuii 7 u 10 Mak-
CUMYM 30JIbHBIX BelecTB (62—68 %) ormeuaercs B
MOYa)KHHaX, MUHUMYM (35—40 %) — B MUKpOTIOBBI-
mennsx. Ha nqpyrux ygactkax topdsiHO# cyOcTpar
MUKPOTIOBBIIIICHUH, HAMPOTUB, OTIMYaeTCs Oojee
BBICOKOW 30/1bHOCTBIO — 6769 % (I1-3, [1-4) ot-
HocuTenbHO 51-58 % (M-3, M-4), a takxe 45.7 %

(IT-9) no cpasuenuto ¢ 31.6 % (M-9). ITouBsI cek-
Uit 5 U 6 BBIACTSAIOTCS MPAKTUYECKU PaBHBIM CO-
JIep’KaHUEM 30JIbHBIX KOMIIOHEHTOB IO 3JIEMEHTaM
mMukpopenbeda (57-59 %) 1 cXOqHBIM Ha ydacTKax
1 u2(44-48 %)

JIuMUTBI aKTUBHOM KUCIOTHOCTH IIOYB I10 3Je-
MEHTaM MHKpopenbeda noxapuma (pHp,o 6.5-
7.9) xapaKkTepu3ylT pPEaKIHi0 MOYBEHHON CpEIb
OT HEUTpaJbHOU 10 IIEIOYHOMH, pHHZO TECHO IIO-
JIOKHUTEIBHO JI€TEPMUHUPOBAHA 30JIbHOCTBIO IH-
porennbix mous (R* — 0.75, F-kpurepuii — 24.7,
p-yposeHb 3Hauumoctu — 0.001), 1. e. HanpsMyrO
YBSI3BIBACTCSI C pacrpeesieHueM MUHEPaIbHbBIX Be-
HIECTB I10 3JIeMEHTaM MUKpopenbeda (puc. 3, 0).

JIuMuTHl 00BEMHOM Macchl MUPOTEHHBIX TOP-
(GSHBIX TOYB TOJOKHUTEITBHBIX W OTPHIIATEIHHBIX
AIIEMEHTOB MHUKpopenbeda MpaKTUYECKH PaBHBI —
0.145-0.436 1 0.177-0.456 r/cM? COOTBETCTBEHHO.

[Tono6uo peaxmuu cpenpl, mIO0THOCTH HA 70 %
(F-xpurepuii — 41.2, p-ypoBenb 3HaunMocTd < 0.001)
00ycIIoBJIeHa 30JILHOCTBIO cyOcTpara, T. €. CHION
OTHA. DIEMEHTbl MHUKpopeibeda, NTpOHJACHHbIE
MOXKapOM OTHOCHTENBHO OOJBIICH CHIIBI, CyIs MO
30JIbHOCTH, XapaKTePU3yIOTCSI MaKCUMaJIbHOU 00b-
E€MHOH Maccoi 1 MUHUMAJILHOM TIPH c1a00M TeTIo-
BOM BO3/iciicTBUH (puc. 3, 8).

JIuMuTBl 0OBEMHOM BIIQXKHOCTH TMHPOTEHHBIX
MOYB MHKPOIOBBIIIEHUH COCTaBIAIOT 35.5-59.8,
Moyaku — 38.6-75.8 % (puc. 3, 2). [louBsl mo-
JIOKHUTEIBHBIX 3JIEMEHTOB MHUKpopeibeda aud-
(epeHIMpOBaHbl 10 BIArOCOACPKAHUIO: TIEPBBIC
IATHh CEKIUH HKCIIEPHUMEHTAIBHOTO TOJIMToHa 00-
nee Brnaxsbele — 51.5-59.8 %, nocnenyromue me-
Hee o0BonHEHBI — 35.5-41.2 %. Bnaxxnocth nous
OTPHILIATEIHHBIX DJIEMEHTOB TIOKapHII[a MEHEE YII0-
psoyeHa. MoXHO mosyarathb, 4To 0oJiee yBIaKHEH-
HBIE TIOYBHI CHOPMHUPOBAHBI MPEUMYIIECTBEHHO
MXaMU — pacTeHusIMU-Top(ooOpazoBaTesIMU 10~
BBIILIEHHOM BJIaroeMKOCTH.

Cpennne mokazarenn  (U3UKO-XUMHUYECKUX
CBOWCTB THMPOTEHHBIX TIOYB XapaKTEepPHU3YIOT B
TON WJIM MHOM Mepe MX BBIPAKEHHOE CXOJICTBO IO
aneMeHTaM Mukpopenbeda (tabm. 1). SABHO mo-

Taéauuna 1. Cpennane GU3HKO-XUMUYECKIE TIOKA3aTeNN W BAPHAIIMH ITPU3HAKOB B OYTPOMHBIX TOPPSIHBIX

MUPOTEHHBIX MOYBAX 110 AIEMEHTaM MUKpopebeda

Coneprkanue OobbemHas AKTyanbHas
Mukpo- 301bHOCTB O0bemHas Macca
yriepoza BJIQYKHOCTb KHCJIOTHOCTh
peset % C,. % % C,. % % C% | tew | C.% | pHuo | Cn%
M 20.5 33 60.8 25 54.1 24 0.299 33 7.3 7
I1 21.2 37 49.0 21 52.5 29 0.290 39 7.3 9

Ilpumeuanue. M — movaxuHa, [1 — MUKpOIIOBBILIIEHHE.
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Pa3HOMY OHH TOJIBKO YBJIQKHEHBI: 00bEMHAs BIaXK-
HOCTb MHUKpONOBBIIIEHUN — 49, MouaxuH 60.8 %.
CTaTuCcTUYECKYI0  JTIOCTOBEPHOCTh  BBISIBJICHHBIX
ocoOeHHOCTEH TOATBEPIUIN METOIOM JIUCKPUMH-
HAaHTHOTO aHaJIN3a, UCTIOJIb3Ysl MePEUUCIICHHbIE TI0-
kaszarenu (Tadi. 2).

Marpuna knaccuukanuyu xapakTepusyeT Bbl-
COKHH YPOBEHb Pa3IU4Msl MOYB MUKPOTIOBBIIIICHUH
1 MouaxuH. MIToroBoe momnajanue B COOTBETCTBY-
o1yt rpynmny cocrasisier 75 %. Bwicokoe kaue-
CTBO MOJIEJIM CTATUCTHYECKHU 3HAYNMO 00ecIIeynBa-
€TCs TOJILKO JIAHHBIMU BIXKHOCTH (Ta0I. 3).

Bxitan nmoxasareseii 00beMHOI Macchl — HENO-
CTOBEPEH, JaHHbIC MO 30JbHOCTH, 3HaUeHui0 pH u
COJICPKAHMIO YIJIepOa OKa3bIBAIOTCSI BHE MOICIH.
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Puc. 3. M3omneTsl QU3NKO-XUMHYECKHUX TTOKA-
3aresiell M CoIepKaHHs yIiiepona B TOP(SHBIX
MOYBaX IKOJIOTO-ITUPOJIOTHIECKOI TPAHCEKTHI MO
y4acTKaM U 3JIEMEHTaM MUKpOpeIbeda.

a — 30JILHOCTE, %; 6 — pHH20; 6 — o0beMHAsT Macca;
r/cm?; 2 — 00beMHast BIAKHOCT, %; 0 — COICPIKAHNUC
yraepona, %.

Cooeporcanue yenepooa u oyeHnka e2o nomepb
8 npoyecce NACCUBHO2O MIEHUS MOPPAHO20 CYO-
cmpama. KonnmdecTtBo yrieposa B INHPOTEHHBIX
TOP(SAHBIX TOYBAX (MEXAaHUYECKUNH U XUMUYECKOM
HEJIOKOT') TMO3BOJIIET KOCBEHHO WAEHTU(UIUPO-
BaTh CHJIY TOJKapa — YeM MEHbIIIE COJepKAHUE, TEM
WHTCHCHBHEE TOKAp, a TAK)KE MACIITa0bl SMUCCUH
CO, B atmochepy

B TopdsHO# ToNIIEe Tapy JIMMHUTHI COACPKAHUS
yIJIEpOAa B MUKPOIIOBBIIIEHUSIX COCTABIAOT 12.7—
30.4, B mouaxkuHax — 13.3-32.2 %, xoapdurueHt
Bapuanuu nokasareneit (C,) — 33-37 %. Mo3anu-
Hasl KOHIIEHTpAIMs YIIepoia MUMEeT HpPOTHUBOIIO-
JIOKHYIO 30JIbHBIM BEIIECTBAaM HAIlpaBICHHOCTh
pacmipeniesieHus B TIpocTpaHcTse (puc. 3, 0), 4To
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Taoaumna 2. JIocTOBEpHOCTh pa3iinyuuii 1 MaTpuIla KJIaCCH(PHUKAINY TUPOTEHHBIX MOYB 110 MUKpOTOBbImeHusM (IT)

n MmoyakuHam (M)

P-YPOBCHb 3HAYUMOCTH ManI/IHa KJ'IaCCI/I(i)I/IKaI_[I/II/I, IIoIrmagaHus
DieMeHTh MUKpOpeTbeda - M % YHCIIO
11 M
IT - <0.001 80 32 8
M <0.001 - 70 12 28
Urtoro... 75 44 36

Taéauua 3. Pe3ynbprarsl MOMIaroBoro TMCKPIMHUHAHTHOTO aHANIN3a BKJIa/[a TIEPEMEHHBIX B KJIACTEPU3AIMIO
MMMPOTEHHBIX ITOYB MUKPOTOBBIIIICHNH 1 MOYaKMH (KauecTBO Mozenu: JsimMona Yuikca — 0.732, F-xpurtepuit — 14.06,

p-yposens < 0.001)

Ilepemennble Monenu JLamona Hacriaz F-xpurepuii P-YPOBEHb Tonepanr- e
Vunkea TIMOIa Hocth (1) a1-n
OObeMHas BIKHOCTD, % 0.992 0.738 27.31 <0.001 0.83 0.17
O6nemHast Macca, r/cm? 0.747 0.981 1.51 0.223 0.83 0.17

BIIOJTHE JIOTMYHO. YCTaHOBJIEHA BBICOKOW TE€CHOTHI
(R’ = 0.93) orpurarensHas CBA3b THX IOKa3are-
Jel ¥ MOCTPOCHBI BBICOKOTOYHBIE PErpecCUOHHbBIE
MOJIEJIM MIPOTHO3a COAEPKaHUs YIvIepoa Mo 30J1b-
HocTH TopdstHbIX 3anexelt (Edpemora u ap., 2016).
[IpencraBieHHbIe TaHHBIE 1 MHOTOJIETHHIA OIBIT I10
U3yYEHUIO OPTraHWYECKOTO BEIIECTBA TOPQSIHBIX
nouB (Edpemona, 1992) no3sosisieT ¢ HEKOTOPHIM
npuOJIMKEHUEM OXapaKTepHU30BaTh CUIIY MOXKapa.
Jlomyckaem, 4To B CIIydae BBICOKO30JBHBIX TOP(s-
HUKOB TIOKap MMEET OCHOBAHHME HA3bIBATHCS CHUJIIb-
HBIM IIPH COJIEep:KaHuM yriepoga meHee 13 % B co-
XpaHUBLIEMCS OT BBITOpaHusi TOppsiHOM cyOcTpare
u ero 30oibHOCTH cBhIie 60 % u caabeiM, Korma
yrmiepon cocrasisiet cBbiie 30 % u 30IbHOCTH Me-
uee 21 %.

[Torepu yrneposna B MUPOreHHBIX MOYBAX BCIIE-
CTBHE TACCUBHOTO TJICHUS (HIM)KE TOYKH BO3TOpa-
HUS) OIEHWIM Ha OCHOBE E€CTECTBEHHOTO JKCIIe-
puMmenTa. Mcronp30Banu JaHHBIE 1O KOJUYECTBY
yriepoaa no noxkapa (¢pon) u nocne (rapp). Do-
HOBBIf 00bEKT — OOJIOTHBIN €JbHUK, HE 3aTPOHY-
TBIW TIO’KapOM, PACIIOJIOKEH B 4 KM BBEpX IO pyc-
ay p. TyHTyXynb U IogpoOHO OXapakTepu3OBaH B
npexkaux nyonukauusax (Egpemosa u ap., 2015,
2018). ®oHOBOE conmepkaHUE YITIEpPOAa B MOYBAX
(uTOTEeHHBIX MOBBIIICHNH cocTaBiseT 38.5 %, 00b-
emHas Macca — 0.086 r/cMm’, B MOYakMHAX — COOT-
BeTcTBeHHO 33.7 % 1 0.139 r/em’.

YObuTh yriiepoma B COBPEMEHHOW TOPQSHOM
nouse (0—20 cM) paccuuThiBaiu 10 hopMmyIie

CHOTepb = [(C on Cnnp) x H x d] / 105
rne C

2
noreps Y6BIJ'IB ynieponaa, KI/M 5 C on (l)OHOBOC
COACpIKaHue, %, c up COACPIKAHUEC B IMPOTCHHOU

ot
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nouse, %, H — MOIIHOCTL Ciosi, cM, d — QoHOBas
o0beMHas Macca, I/cm’.

Hcnone3oBaHnne 00beMHOI Macchl MOYB (POHO-
BOT'0 y4acTKa MO3BOJIHIIO OXapaKTepH30BaTh COAEP-
*aHue yriepoaa B ciioe 0-20 cMm TopdsHoit 3aexu
KaK HEKOTOPbIM CTaHAapT €CTECTBEHHBIX MECTO-
oOuTaHUii, YTO CO37JaJ0 BO3MOXKHOCTH OIEHUTH
MOTEPH yIIIepoAa B CiIydae TEPMUYECKOTO BO3JIEH-
CTBUSl PA3IUYHON HMHTEHCUBHOCTU. [lomydeHHble
PE3yNbTaThl XapaKTePU3YIOT JOMOIHUTEIbHBIE TO-
TEpH B TIPOIECCE TTACCUBHOTO TIICHUS TOpda U pHu-
BOJISITCSL BIIEPBBIC: TPATUIIMOHHO YOBLIH yIiiepoaa
IpU TOXapax OLIEHHWBAETCS MO IITyOMHE BbIropa-
HUSL TopdsiHON Tonmy. JIMMHUTEL moTeps yrepoaa
B ToYBax MouaxuH cocrtasisior 0.4-5.7, cpennee
(crangaptHoe otkioHenue) — 3.71 £ 1.57 xr/m?,
B MuKpomnoBbiieHusix — 1.4—4.4, cpennee 2.98 +
+ 1.05 kr/m2. OTHOIIIEHHE MAKCHMYM/MHHHAMYM TT10-
TEph B IMOYBAX MOJIOKUTEIIBHBIX YIEMEHTOB MUKPO-
penbeda cocrasnsier 3.1, orpunarensHeix — 14.3.
Koaddunuent Bapuanum B MouakuHax — 42, B Mu-
kpomnoBbieHusX — 34 %. ConmacHo NpUBEAECHHBIM
JAHHBIM, TTOYBBI MOYXXUH OTIUYAIOTCS OT MUKPO-
MOBBIILIEHUI CUJIbHEE BBIPAXKEHHON MO3aUYHOCThIO
HECKOJIbKO OONBIINX MOTEPh YITIepoa.

VYObUTH yriieposa, npeacTaBiIeHHast B BUAE H30-
TUTET, HATVISITHO OTPAKaeT Pa3lInyHsl 110 dJIEMEHTaM
MUKpopenbeda yJacTKOB IKOJIOTO-ITUPOIOTHYe-
CKOM TpaHCEKTHI (puc. 4, a).

HeonHopoaHble MHOXECTBa JIOTOIHUTEIBHBIX
MoTeph yIIIepoAa, CyIs MO BBICOKUM Kod(hGhuUIu-
eHTaM BapHaluu, TPeOyroT pa3leleHus Ha de-
MEHTapHbIe OHOPOJIHbIE MHOXeCTBa. [Ipumennan
KJIaCTepHBIN aHanu3. Vicnonb3ys anroput™ o0be1u-
HEHHUS «JIPEBOBHUIHAS KIIACTEPU3ALMS (€BKIUI0BO
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Puc. 4. V30muieTsl mMOoTeph OPraHMYECKOro yriepoma (Kr/M?) B Mpemenax MHPOIOTHIECKOM
TPAHCEKTHI (@), KJIacTepU3allisl MHUPOTCHHBIX TIOYB YYAaCTKOB IO AJIEMEHTaM MHUKpoperabeda
(0, 8) M pa3MmelIeHHe KJIacTepoB B JBYMEPHOM MPOCTPAHCTBE METOIOM MHOTOMEPHOTO IIIKa-

JTUPOBAHUA (2, O).

Pumckue u¢psl — HOMepa KI1acTepoB.

paccTosiHie, UEHTPOUIHBIN METO[), OpraHU30BaIN
MOTEepH yIiepoaa MO 3JIeMEHTaM MHUKpopeibeda
B HaIISIHBIE CTPYKTYpHI. [ pynmupoBKa y4acTKOB
MMPOTEHHBIX TTOYB Ha TUIOCKOCTH MPUOTU3UTEIHHO
cxonHa (puc. 4, 6, 8). CBoeoOpa3ue NMpocTpaHCTBA
MUKPOTIOBBIILIEHUH — B 00BbEIMHEHUH MOYB y4acT-
koB [I-3 u II-4 B camocCTOATENbHBIN KiacTep, MO-
Ya)kKWH — B 000CO0JIEHNE OTpe3ka TPaHCEKTH M-9
B OTJICNIbHBIN Kitactep. IlocnemoBaTenbHOCTE 00b-
€IMHEHUSl Y4acTKOB MeToJoM K CcpeaHuX KiacTe-
pU3aIyH, JOMOTHUTEIBHO UCTIONB30BaHHBIM, CTAJIO

CUBUPCKUU JIECHOU XYPHAJL Ne 6. 2021

OCHOBaHWEM [UIsI HyMepamuu CcGHOPMUPOBAHHBIX
rpynnuposok I, I, III, I'V.

C nomouIp0 TUCKPUMUHAHTHOTO aHAIn3a Olle-
HWIH, HACKOJIBKO BBIIEJICHHBIE TPYNIMPOBKU OT-
nu4gatores Apyr ot apyra. Cyas 1Mo pacCTOSHHUIO
MaxananoOuca 1 p-ypoBHIO 3HAYUMOCTH, 00BEIH-
HEHHbIE KJIACChl MOYB JOCTOBEPHO pPA3JINYAOTCS
(Tabm. 4).

[Io ypoBHIO TOTEph yIiepoga NTHUPOTEHHBIC
MOYBbl MOYAKHUH Xapakrepuzytorcs 100%-m mo-
NaJaHUEeM B COOTBETCTBYIOIIYIO TpPYIITY, OIS
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Tadsmua 4. [Torepu yrepona 1 OLEHKAa MEXIPYIIIOBOM TUCTIEPCUH KIIACTEPOB ITUPOTEHHBIX [10YB
MHUKPOTIOBBINICHUH U MOYQKUH METOJIOM TUCKPUMHHAHTHOTO aHAJIN3a

KBajparsl paccTostHui Marpuua knaccudukanuy, nonagaHus Horep HH}/IE;GP oxa,
Homep MaxananobOuca, p-ypoBHH
Kracrepa YUCII0

% c | co,

I 11 11 v 1 | o | m | v

Mouva)KuHBI

M-I e 20 81 49 100 12 0 0 0 2.8 10.1
M-II <0.001 I 21 130 100 0 16 0 0 4.2 15.5
M-III <0.001 | <0.001 e 253 100 0 0 8 0 5.7 20.7
M-1V <0.001 | <0.001 | <0.001 e 100 0 0 0 4 0.4 1.5

Utoro... 100 12 16 8 4

MHUKpPOIOBBIICHHS

II-1 e 17 9 51 100 12 0 0 0 2.4 8.8
T1-11 <0.001 IR 52 9 92 1 11 0 0 3.5 12.8
IT-111 <0.001 | <0.001 e 104 88 1 0 7 0 1.6 5.9
I-1v 0.001 0.006 <0.001 e 100 0 0 0 8 4.3 15.8

Utoro... 95 14 11 7 8

IIpumeuanue. KBagparsl pacctostHuii Maxananobuca — HaJl 4epTOH, p-ypOBHU 3HAYUMOCTH Pa3jInuuii — 10J] Y4epTOi.

KOPPEKTHO KJIAcCU(UIIMPOBAHHBIX HAOIIOJCHUN B
KJIacTepax (PUTOT€HHBIX MOBBIIICHUH HAXOTUTCS B
npenenax 88—100 %. C ucnonp3zoBaHUEM KBajpa-
TOB paccTossHHs MaxanaHoOuca METOOM MHOTO-
MEPHOTO IIKAJUPOBAHUS YYaCTKH MHPOTECHHBIX
MOYB pa3MECTWIM Ha TUIOCKOCTU IO 3JIEMEHTaM
MHKpopenbeda. PacnionokeHne KiacTepoB MHKPO-
MOBBIIIEHUH U MOYa)KUH B JIBYMEPHOM IPOCTpPaH-
CTBE 01HOOOpa3Ho (puc. 4, 2, 0).

Knactepst I u Il cocpenoToueHsl B OTpuiiaTeib-
HOM T10JI€ OCH OP/AMHAT M JIOBOJILHO CXOJHBI CBOCH
TAKCOHOMHEH 10 3reMeHTaM MUKpopenbeda. Ouu
ONMU3KH C OTpEIETICHHBIM JOMYIICHHEM U yPOBHS-
MU notepb yreposa: kiaactep M-I — 2.8, T1-1 — 2.4,
kiacrep M-I1—4.2, TI-I1 — 3.5 kr/m?. Kinacrepsi I u
IV 3aneraror B NOJIO)KUTETBHOM MPOCTPAHCTBE OpP-
JTUHATHI ¥ XapakTepU3yIOT NMPSIMO MPOTHUBOIIOIOXK-
Hble TEHJIEHIUH YObUIM yIiiepoja Mo 3JeMEHTam
MHUKpopenbeda. aeHTuaHbIe 0 cOCTaBy TPYIIIH-
poBkwu III xapakTepu3yroT MUHIMYM NOTEPH B MTOY-
Bax MHUKpOIMOBbIeHUH (1.6 KI/M?) U MakCUMyM B
mouaxuHax (5.7 kr/m?). Knacrepst 1V, paznuuaro-
mecs TaKCOHOMHEH, TOKa3bIBAIOT HaMOOJIbIINE
MOTEPH B MOYBAX MOJIOKUTEIIBHBIX HIEMEHTOB MUK-
popenbeda (4.3 kr/M*) U camMble HU3KHE — B OTPHILA-
tenbHbIX (0.4 Kr/M?).

Cpennsist yObIIb yIiepoa B MPOLECcce MacCHB-
HOTO TJCHHS TOP(SHOTO CyOCTpara COCTaBISET
3.35 £ 1.86 Kr/m?, 9TO 3KBHBAJICHTHO BBIOPOCAM B
armocdepy 12.3 kr/m?* CO,. B 0onotHOM enbHUKE
3a00J104eHHON JONMUHBI p. TyHTYXKyllb, OXBadeH-
HOM TMOXapoM, TNPH TEPMUUYECKOM BO3ACHCTBHU
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HW)KE TOYKM BO3TOpaHHUS TOP(SIHON 3alexu Mo-
Tepu ymiepona ¢ romanu okono 200 ra ucuuc-
asrorest 6.7 Mt/ra, uyro skBuBaiieHTHO 24.5 Mrt/Ta
smuccun CO,,.

C uCnonbp30BaHUEM JINTEPATYPHBIX JAHHBIX BbI-
MOJTHEHA CPAaBHUTENIbHAS OPUEHTUPOBOYHAS OLICHKA
NOTEPh yIIeposa B MPOLECCe MaCCUBHOTO TICHUS
U BeITOpaHus TopdsiHON 3anexu. [lokazano: ieco-
TopGsiHOM TOkap B MOCKOBCKO# 00J1acTH BBI3BaJ
nporopanue B cpegHeM oT 13—-15 mo 20 £ 9 cm
TOJIIIM, YTO COOTBETCTBYET IOTEPSAM YIIepona B
npenenax 8.6-12.9, B cpeanem 9.8 kr/m? (Cupun
u ap., 2019; Sirin et al., 2020). Hamm onenku mo-
Teph yraepoaa 3.35 kr/m? mMpUBOIATCS Ui CIIOS
0-20 cm TOpda, T. €. MaTepuasbl B U3BECTHOM IPH-
OmKeHUH comocTaBuMbl. Ecim cooTtHecTH mpen-
CTaBJICHHBbIE JlaHHBIC, TO WHTEHCHBHOCTH MOTEPh
B MpOIIECCe MAaCCHUBHOIO TJIEHUS MO CPAaBHEHUIO C
BBITOpaHueM Top(hsHOTO cyOcTpaTa Hike B 2.6—3.9
(B cpenneM B 3) pasa.

3AKJ/JIIOYEHHUE

DyTpodHbIe TOp(DSIHBIC MTUPOTSHHBIC TOYBBI MH-
KPOTIOBBIIEHUI U MOYQ)XMH KaK TPYTITBI dJIEMEH-
TOB MUKpOpelbeda XapaKTepU3yIOTCs BEIPAKEHHOMN
BHYTPUTPYNIIOBOM U3MEHUNBOCTHIO (PU3UKO-XUMU-
yeckux cBoicTB (C), = 21-37 %). Ilo cpennum no-
Ka3aTeJsiM OHHM XapaKTePU3YIOTCsI CIIa0O0IIeT09HOM
peakiueu cpeibl, B TON UM UHOW MEpPE CXOJIHBI 10
30JIbHOCTH, IJIOTHOCTH, COJACPKAHHUIO YIIepojaa U
pa3IUYaroTCs BIAr0COACPIKAaHUEM.
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JlononHUTENbHBIE TTOTEPU YITIEpO/ia B MPOLECcCe
MACCUBHOTO TJICHUsI TOP(MSHO 3a1exu (HUKE TOUKH
BOCIIJIAMEHEHHSI), PACCUMTAHHBIC BIIEPBbIE, XapaK-
TEpU3YyIOTCsl BBICOKOM BapuadbenbHOCThIO (C), = 33—
37 %) u cocTaBisAOT B cpeaHeM 3.35 + 1.86 kr/m>.
[MuporeHHbIe TOUBBI, OPraHU30BaHHbIE B KJIACTEPHI,
OTpaXkaroT Oosiee paBHOMEpPHOE pacHpeieeHue U
MEHBIINNA YPOBEHb MOTEPh yIIIepoaa B MPOCTPaH-
CTBE MUKPOTOBBIINICHUI JIMMUTBI, CpeaHee (CTaH-
naptHoe oTkiaoHeHue) 1.4-4.4; 2.98 + 1.05 npotus
0.4-5.74; 3.71 £ 1.57 kr/m*> B mouaxunax. C mmio-
mraau rapu (okoso 200 ra) 3a060109€HHON JTOIUHBI
p. TyHTYXyab OMONHUTENbHAS YOBUTH yIviepoaa
cocraBuia 6.7 MT/ra, 4TO 3KBUBAJEHTHO BBHIOpPO-
caM B atmocdepy 24.5 Mt/ra CO,.

HNHTEeHCMBHOCTD TIOTEPh yIIIEpoaa B MpoIecce
MaCCUBHOTO TJICHHSI OTHOCUTEIBLHO BHITOPAHUS TOP-
(hsiHOM 3a51ekKH HUKE OPUEHTUPOBOYHO B 3—4 pasa.
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Eutrophic peat(y) (Hypereutric Sapric Histosols) pyrogenic soils on the hammock and hollow of phytogenic
microrelief were studied 20 years after a large fire in the swamp spruce forest (Picea obovata Ledeb.) of the eastern
macroslope of the Kuznetsk Alatau. Currently, the burned area occupied by dense shrub-sedge-green moss birch
forest (Betula pubescens Ehrh.). Pyrogenic peat soils (mechanical and chemical underburning), differentiated by
elements (groups) of the microrelief, are characterized by a pronounced intra-group spatial heterogeneity of physical
and chemical properties (C), 21-39 %). However, according to the average indicators of most characteristics, except
for moisture of peat, the soils of hammock and hollow do not significantly differ from each other. The content of ash
substances is in the range of 52.5-53.5 %, carbon — 20.4-21.2 %, the bulk density is 0.29-0.31 g/cm?, the moisture
of peat soil bulk is 49-60.8 %, the soil reaction is mainly slightly alkaline. The process of passive smoldering
(below the ignition point) of a peat deposit is accompanied by an additional loss of carbon, which was calculated
directly from the element using a natural experiment before and after the fire. The loss value is characterized by high
variability (C, 34—42 %) due to a variety of thermal effects caused by environmental factors and fire features. Lower
level of carbon loss and its weak mosaicity have been objectively identified for the hammock relative to the hollow.
Additional carbon loss — limit, average (standard deviation) is: in pyrogenic soils of hammock 1.4—4.4, 2.98 + 1.05,
in the hollow — 0.4-5.7, 3.71 + 1.57 kg/m?. On average, this corresponds to 33.5 t/ha in the burned area, which is
equivalent to 122.9 t/ha of CO, released into the atmosphere. The intensity of carbon losses in the process of passive
smoldering is approximately 3—4 times lower compared to the burning of a peat deposit.

Keywords: eutrophic pyrogenic soils, passive smoldering, CO, emissions, soil clusters, multivariate statistical analysis.
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