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AKTYyaJIbHOCTb UCCIEIOBAaHU I, TPOBEIEHHBIX B ITOMMEHHBIX 9KOTomax 3anoBenHuka “bosbiras Kokiara”
(Poccus, Pecnyonuka Mapuit Di1), 00yclioBieHa HEOOXOIMMOCTRIO IIO3HAHUS 3aKOHOMEPHOCTE (hopMm-
POBAHUST CBOMCTB JIECHBIX TMOICTWIIOK, SIBJISIIOIIMXCS YYTKUM WHTETPATbHBIM WHIMKATOPOM COCTOSTHUS
ouoreolieHO30B. B pabote, nmpoBeneHHOU Ha 23 MPpOOHBIX IIOLIAASX, PACHIOI0XKEHHBIX B Pa3HbIX YacTsIX
MOIMBI, OlleHEeHa, KPOMe OCHOBHBIX (DM3UKO-XMMUYECKUX MOKa3aTesei, Macca MoACTUIIKU, ee (hpakiu-
OHHBIIT COCTaB 1 Ce30HHAasl IMHAMUKAa, a TAK>Ke 3a1achl yriiepoaa B Heil. YCTaHOBJIEHO, UTO Macca IMOACTUII-
KM Ha 00BbEKTaX UCCIIeNOBaHMSI CHIUKAJIACH 3a BereTallnuoHHbI nepuron ot 20 10 33% ee BeIMYUHBI B KOHLIE
masi. OCHOBHAasI MOTepPs €e MacChl OTMeuYajach B IEpBOI MOJIOBUHE JieTa. BapnadbenbHOCTh (PUUKO-XUMU-
YeCKUX ITapaMeTPOB ITOACTUIIKM, OCOOEHHO €€ KUCJIOTHOCTH, CTeTNIEeH! HACHIIIEHHOCTH OCHOBAHUSIMHM, CO-
Iep>KaHUsT OOMEHHOTO KaJIbIIUs, a TAKXKE TTOABUKHBIX cOeMMHEHN (pocdopa u Kanmust, 06yCcIoBIeHa B OC-
HOBHOM OCOOEHHOCTSIMU 9KOTOIIOB, a UX CE30HHBIE U3MEHEHMST OKA3aJIMCh CTATUCTUIECKN HE3HAYMMBIMU.
OrnpeneneHo, 4YTo HAaNOOIbIINE PA3TUYNS MEXAY SKOTOTIaMU OTMEYalOTCs 110 Macce MOACTUIIKY U 3aracam
B Heit yriiepona. ConepkaHue TTOJBUKHOTO Kajivsi 1 OOMEHHOTO Kajibliusl HanboJiee BEJIMKO B TTOACTUIIKE
GUOTOITOB LIEHTPAILHON YacCTU MOMMBI, a 30JIbI M TTOABMKHOTO hocchopa — MPUPYCIOBOit 30HBI. MeHee
BCETO Pa3IMYaIOTCs MEXIy COO0I SKOTOMBI ITO KUCJIOTHOCTH TMOACTUIIOK M CTETIEHU HACBIIIIEHHOCTH OCHO-
BaHUSIMU. nOKa3aHO, 4yTO Macca M 3ariac yrjiepoaa B IOACTHUJIIKEC B MMOMMEHHBIX Jiecax 3HAaUYUTEJIbHO HUKE,
YyeM B MPUBOAOPA3ACIbHBIX HACAXKICHUSIX, UTO CBSI3aHO C €€ YaCTUYHBIM BBIHOCOM BO BpeMsI TTOJIOBOIbS,
HauboJiee CUJTbHO BBIPaXXEHHBIM B MPUPYCIOBBIX 3KOTOMAaX. Y MOACTUJIOK B MOMMEHHBIX 9KOTOIAX, IO
CPaBHEHUIO C MPUBOIAOPA3AEIbHBIMU, 3HAYMTEILHO HUXE TaKKe 3HAYeHMST KHUCJIOTHOCTH, 30JIbHOCTH,
CYMMBI OOMEHHBIX OCHOBAHUN 1 COACPKAaHUEC IMOABHKHOI'O KaJlvs. OHu NMPpEeBOCXOAAT IMOACTUIIKU COCHS -
KOB JIMIIIAHUKOBBIX U MIIVCTBIX JIMIIb IO COAEPKaHUIO MTOABUXKHOTO pocdopa.

Karoueswie crosa: 3anosednux “boavuas Kokwaea", notimennvie 6uoeeoyenosst, noOCmMuiKa, napamempsl, 8a-

puabesbHoCHb, NPUHUHDL.

DOI: 10.31857/50024114823010072, EDN: NJNZVS

JlecHblE NOACTUJIKM, SIBJISIIOIIMECS ITPOLYKTOM
KUBHEAESTEIbHOCTA U YYTKUM WHTErpaibHbIM WH-
JIUKATOPOM COCTOSTHUSI OMOTe€OLICHO30B, OTHOCSITCSI K
nx crneuu@Uuyeckoil Me30CTpaTe, BBIITOJHSIOIEH
BasKHBIE 9KOJOrMYeCcKre (PyHKIIUU, TIO3TOMY HE Cy-
YaitHO TTOYBOBEIBI YAESSIOT OYeHb MHOTO BHUMAHUS
nx nzydeHuio. HecMoTpst Ha TO, 4TO K HACTOSILIEMY
BpPEMEHU HAKOIIJIEH JOBOJILHO OOIIUPHBIN MaTepuat
MO0 MX COCTaBy M OCOOEHHOCTSIM (OPMHUPOBAHUS B
pa3nuuyHbIX OuoreoleHo3ax (Menexos, 1957; Moi-
yaHoB, 1960; KomenskoB, 1961; Illakupos, 1964;
CMmupHOB, 1967; CMonbstHUHOB, 1969; I'abees, 1972;
Kapnauesckuii, 1973, 1981; dpinuc u np., 1975; Ca-
noxHukos, 1984, 1987; reumc, 1985; IMonosa, I'op-
O0aueB, 1988; borareipés, Illenuna, 1989; boraThei-
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pés, 1990, 1996; CaGupos, 1996; Vimakosa, 1999;
2000; ArknHa, AtkuH, 2000; Peokkosa, 2003; Bora-
TBIPEB U Ap., 2004, 2019; I1ypses, I'azuzymnun, 2011;
JemaxkoB u ap., 2013, 2015, 2017), MHOr1e BOIIPOCHI
OCTalOTCS IOKa Cj1a00 OCBEIIEHHBIMU M JUCKYCCHU-
oHHbIMU. OCOOEHHO HEIOCTAaTOYHO M3YYEHBI MOJI-
CTUJIKM B ITOMMEHHBIX JiecaX, IMOYBEHHLI IOKPOB
KOTOPBIX XapaKTepu3yeTcs 3HaYMUTEIbHOW Bapua-
oenpHOCTBIO (Bunenckuii, 1955; J1oOGpOBOJBCKMIA,
1968; ®datkynnuH, 1968; Makcumos, 1974; MupkuH,
1974; IllatanoB u np., 1984; bpacnaBckas, 2004; Mc-
aeB, 2008), oOycIOBIEHHON KOMILUIEKCHBIM BO3I€Eii-
CTBMEM OOJBIIOr0 4YmMcjia OUOTreOLICHOTMYECKUX U
rugpoaorndeckux daxkropoB. Ilogctuika siBaseTcs
TaK>K€ OMHUM U3 3BCHbEB COIEPKAHMS OPTraHNYECKO-
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Puc. 1. Pacnonoxenue 3anosennuka “bonbias Kokiara” Ha repputopun Pecniy6nvku Mapuit Oi (a) ¢ ykazaHHeM MecCT OT-

60opa 1poO 1ToYBHI (6), BBIACICHHBIX 3¢JICHBIM KBaJpaTOM.

IO BEIIECTBA B JIECHBIX 9KOCUCTEMaX U MOTOMY 00si3a-
TEJIbHO OKHA YYUTBHIBATLCS MPU MOAETMPOBAHUU U
MPOTHO3€ B HMX ITOTOKOB yIiiepoa. Llensio paboThl ObI-
JIO BBISIBIEHVE OCOOEHHOCTE (pOpMUPOBAHUS JIECHBIX
MOACTWIOK B TIOMMEHHBIX BKOTOMaX 3allOBEeIHUKA
“bonpias Kokirara”. OHa npegycMmarpuBaia peliie-
HUE CIeAyIoNIrX 3a1a4: 1) onpeneanTb 3Ha4eHUsT pur-
3UKO-XMMHUUYECKUX MoKa3aTeseil JeCHbIX MOICTUIIOK
B 9KOTOTIaX HAa Pa3HOM yJaJleHUM OT pycJia peK! U Ha
ydacTKax MONMBI C pa3IMYHbIMU TUMAMU PYCJIOBBIX
MPOLIECCOB; 2) M3YYUTh (PpaKIIMOHHBIII COCTAB MOI-
CTUJIKU U CE30HHYIO IUHAMUKY €€ CBOMCTB; 3) OLICHUTH
YIJIEpOAOAETIOHUPYIOLILYIO POJIb JIECHBIX MOACTUIOK B
noiiMeHHBIX 3KoTonax. [TosyyeHHbIe TaHHbIE MOX-
HO KCII0JIb30BaTh IPY BEIEHUU 3KOJOTMYECKOTO MO-
HUTOPUHTA JIECOB U OLICHKE WX YIJepOAOAETIOHUDY-
OIIMX (PYHKIIUA.

OBBEKTbBI U METOAMKA

Obsexmamu uccaedo8anuss SIBUIWCH JIECHbIE TIOM-
CTUIKU, cOPMUPOBABIIMECS B ITOIIME CPEIHETO Te-
yeHus1 pekn bonbmias Kokimara B mpeneiax Teppu-
TOPUU OTHOMMEHHOTO 3arnoBeaHuKa (puc. 1), KoTo-
pBIIl PACIIOJIOXEH B YMEPEHHOM KIMMATUYECKOM
MosICe aTJaHTUKO-KOHTUHEHTAJIbHOI 00JIaCTU LIeH-
TpaJbHOTO arpoKJIMMaTuyeckoro paiiona Pecrryonu-
Ku Mapuit D1 (ArpokiuMaTU4ecKue pPecypehl ...,
1972). B TEKTOHMYECKOM OTHOIIIEHUN OH HaXOJIUTCS
Ha BOCTOYHOM oKkpauHe Pycckoii miaTgopmebl B Iipe-
nenax Bomro-Ypanbckoit aHTexkau3bl 1 Yebokcap-
ckoro nporuba (Bacunbena, 1979). Ha teppuropuu
3aIMOBEIHNKA, JIECUCTOCTh KOTOPOIi cocTaBisieT 96%,
npeobagaloT aKKyMYJISTUBHEIE (OpMBI penbeda,
MpenCcTaBIeHHBIC PEYHBIMU TOJJMHAMU U 3aHIPOBHI-
MU paBHMHaMU. B moiiMeHHBIX JlecaXx JOMUHUPYIOT
JIyOOBO-JIUITOBEIE (PUTOLIEHO3BI C ITPUMECHIO BsI3a,
OoCuHBI, Oepe3bl U oibxu uepHoil (Mcaer, 2008).

JIJECOBEAEHUWE

Nel 2023

ITouyBeHHBIN MOKPOB TOWM TMpENCcTaBIcH aJUTIOBU-
anmpabiMu  (Fluvisols) mepHOBBIMM, JIYrOBBIMU ITIO-
BEPXHOCTHO-OTJIEEHHBIMH, TIE€PETrHONHO-TJIEEBbIEMHU
u niaoBaro-TopdssHbeIMU mouBamu (Kimaccudukanms
¥ IMATHOCTHUKA ..., 1977).

PabGoTtwl TIpoBeneHBI B 3KOTOITAX C Pa3INMIHBIMHU
TUITIAMU PYCJIOBBIX TIPOIIECCOB, Te Ha ABYX TPAHCEK-
Tax 3aoxeHo 23 nmpooHbIx twromanu (I1I1), Ha kax-
IO 3 KOTOPBIX TIPOBEACHO OIMMCAHNE PACTUTEIBHO-
CTU U TIPOBEJIeHbI 3aMePbl MOIITHOCTHY MOACTUIIKU. Ee
0o06pasIIBl WIS IMPOBeAeHNS JIaAbOpaTOPHOTO aHaIM3a
Opau, Kak 3TO IPEAyCMOTPEHO COOTBETCTBYIOIIIMMM
metogukamMu (CmupHoB, 1958; KapnaueBckuii,
1977), ¢ noMmonipio mabdaoHa pazmepoM 20 X 20 cMm B
5-KpaTHO# MMOBTOPHOCTH CITOCOOOM KOHBepTa. 3a-
TeM B J1abopaTopuu UX TIIATEIBLHO TepeMelIBaIn
MeXIy co6oil 1 (hopMHUpPOBaIN CBOIHBIN oOpa3sell,
KOTOPBIN BBICYIITMBAIH IO BO3MYIITHO-CYXOTO COCTO-
ssHust. [ToacTuaKy pasaesyii Ha 4yeThipe OCHOBHBIE
dpakuum (IMCTBa/XBOSI, BETKM, KOpa M IIpouce),
monoyiHuTelbHO Ha Tpex III1 m3ydanmm ce30HHYIO
JIUHAMUKY ee MapaMeTpoB, OTOMpasl IAjs 3TOro Ha
KaXIoi 13 HUX 15 06pa3mnoB Tpu pa3a 3a BereTari-
OHHBIN TIEPHMOI: B KOHIIE Masl, IMMOCJE TTOJTOBOIbS, B
cepeauHe UIOJISI U B CEHTSIOpE, Mepea MaCCOBBIM JIU-
CTOMAIOM.

AHanu3 cTaHAapPTHBIX (PU3MKO-XUMHUYECKUX Ma-
paMeTpoB 0Opa3loB IIOACTUIIOK, KJIacCHU(pUKAIIUS
KOTOpPBIX JaHa cornacHo pekomeHaauusim JI.I. bora-
ThipeBa (1990), npoBOAUIN MO OOIIENPUHSITHIM Me-
tonukaM (ApunyiikuHa, 1970; Bagtonuna, Kopua-
ruHa, 1985) B 1aboparopuu LleHTpa KOIIEKTUBHOTO
nosb3oBaHus [TOBOIXKCKOTO rocy1apcTBEHHOTO TeX-
HoJIoTM4ecKoro yHuBepcuteTa. IlomyuyeHHBIN 11Mdp-
poBoii Matepuan obpadotan Ha IIK c ncnonb3osa-
HHUEeM TIporpamMmbl Statistika-6.0 oOGIIEeNPUHITHIMU
METOIaMU MaTeMaTU4YeCKOU CTAaTUCTUKU.
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Ta6mmma 1. BansgHue oco6eHHOCTEN KOTOMOB Ha MOIITHOCTD JIECHOI MOACTHIIKA

NCAEB, TEMAKOB

Howmep Tun . Paccrosinue Tum YposeHp Momocts

I pycnoBoro | YacTh moitMbl or pyca, M| Tousbr* TPYHTOBBIX CocTaB IpeBOCTOST | TIOACTWIIKH,
npoiiecca BOI, CM cM
1 | Ilo6ounessrii | [IpupycioBas 5 JITTO 100 Jlyr 1.0
2 17 JITIO 180 802JIm + B, Oc 1.8
3 LlenTpanbHas 30 JIIIO 45 Jlyr 3.5
4 50 JC 230 81271 + b, B 0.8
5 IMpureppacHas 115 JITTO 130 94 1Im, en. b 1.9
21 | Meangpupo- | I[IpupyciaoBas 7 acC >200 WBHsk 0.0
22 |BaHueC 10 JC >200 Jyr 0.0
23 25 acC >200 WBHSK ¢ KpyIIMHOMI 1.0
24 70 JC 120 JIyr 0.7
25 85 AC >200 7]n3, en. B 1.4
27 140 AC >200 703B, en. JIn 1.8
LeHnTpanbHast 120 a0 260 7E201JIn + B, I1 2.0
200 JITTO >230 6/14JIn, en. E, B, b 1.6
290 JITIO 180 9JIn1Oc, en. 1, B 1.6
29 320 JITIO >200 703JIn, en. B 2.1
33 570 JITIO 190 Jyr 1.0
34 620 nr 90 90x1B + [T 2.5
35 650 JITIO 90 702JIn1B + On 4.0
39 TTpureppacHas 850 JIOTIT 120 303JIn3E10c¢ + I1 3.5
40 1000 JIOIT 128 50c3JInlE1d, en. b 3.0
43 1160 JIOII 105 6b3E10Oc, en. JInn 4.0
44 1340 Mnr 60 7b20n1B, en. 2.3
45 1400 JITIO 105 6E4b 4.0

* [Ipumeuvanue. JIC — nepHoBasi ciouctas, J1O — nepHoBo-omnonzoneHHas, [1I' — nepernoitHo-mieeBast JITTO — nyroBast mOBepXHOCT-
HooreeHHast, JIOIT — nyroBast onoa3oieHHast TOBEPXHOCTHOOTJIEEHHAsI.

PE3VYJIBTATbBI U OBCYXIAEHHUE

Bausnue ceomopgonocuueckux gpaxmopos Ha oco-
benHocmu ¢hopmuposanus nechoit noocmuaxu. Viccie-
JIOBaHUS TlOoKa3ajiu, YTO TUI PYCJOBOIO Ipoliecca
OKa3bIBaeT 3HAYUTEIbHOE BIUsSHUE Ha (DOPMUPOBa-
HYe€ JIECHOUM TOACTUJIKM TOJILKO B TTPUPYCIOBOI Ya-
CTU TIOMMBI, 2 B LEHTPAJIbHOM U MPUTEPPACHON €e
YacTsx OHO He TposiBiisieTcss. Ha HeGobiIoMm ynase-
HUU OT pycia peKHu, rae (pUToLeHO3bI IIPeaCTaBIEeHbI
MPEUMYIIECTBEHHO 3JlaKaMM W 3apOCiIsIMUA KycTap-
HUKOBBIX UB, TTOACTUJIKA MPAKTUYECKU OTCYTCTBYET,
HO 00pa3yeTcss MaJIOMOIIHbIIT OpraHOMUHEPJIbHbII
TOPU3OHT U3 CBEXEro ajulloBUSI M OCTAaTKOB TpaB
(Tabu. 1). ITogcTriika B 3TO YacTU MOMMBI HAOII0Aa~
€TCSl TOJILKO O[T TOJIOTOM AYOOBO-JIMIIOBBIX JPEBO-
CTO€B U COCTOMUT M3 OIHOIO TOPM30HTA, MPEACTaB-
JICHHOTO MPOIILUIOTOAHUM OMNaao0M, YETKO OTTpaHU-
YEHHOTO OT cJIosI rymyca. KinaccuuumpoBaTh TaKylo
MOJACTUJIIKY MOXHO KaK JAECTPYKTUBHYIO, CpElHEe- U

CUILHOCOIPSIKEHHYIO, IPUMUTUBHYIO, OUeHb MaJlo-
MOIIHYIO, JIUCTBEHHYIO.

B ieHTpanbHOM YacTU MOMBI CBOMCTBA IMTOACTUII-

KM BO MHOIOM OIPEIENSIOTCS PACTUTEIBbHOCTBIO U
TMOYBEHHO-TPYHTOBBIMM YCJIOBUSIMU, KOTOpPBIE 31eCh
JIOBOJILHO HEOTHOPOIHBI. HanMeHbl11asi ee MOIIIHOCTh
OTMEYAETCs Ha XOPOIII0 IPEHUPOBAHHBIX YUacTKax, 3a-
HSITBIX IEPHOBBIMU CJIOMCTHIMU TOYBaM JIETKOTO Ipa-
HynomeTpudeckoro cocrana (I1I14). B myroBeix coo6-
mecTBax GopMmupyercsl NeCTpPYKTUBHAsI, CUJIbHOCO-
MpsDKeHHas!, MNPUMMUTUBHASI, OYeHb MAaJOMOIITHAs,
TpaBsiHasl MOACTWIIKA, a TIOJ TT0JIOTOM TyOOBO-JIUTIOBBIX
JIPEBOCTOEB Ha JIYTOBBIX TMOBEPXHOCTHO-OIJIEEHHBIX
MOYBaxX TSKEJIOTO TIPaHYJIOMETPUYECKOro cocTaBa —
¢depMeHTaTUBHO-TYMU(DULIUPOBAHHAS, CUJIBHOCOTIPSI-
JK€HHasi, MPUMUTUBHAsI, OYEHb MaJIOMOIIIHAS, JIUCT-
BeHHas. Ha OOJOTHBIX WJIOBATO-IVIEeBBIX MOYBAX C
onuskum 3asieraHuemM YI'B (90 cM) mom Takumu ke
IPEeBOCTOSIMU 0OOpa3yeTcs MeperHoiiHas, cJiaboco-
JIECOBEAEHUE

Nel 2023
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Puc. 2. ®pakunroHHas CTPyKTypa U Macca JIECHBIX MTOICTUIIOK,

TIPUPYCIIOBOii, b — IIEHTpaIbHOM, C — MPUTEPPACHOI.

OpsKeHHAasI, CyONpMMUTHBHAsl, OYE€Hb MAaJIOMOIII-
Hasl, TMCTBEHHAas JecHasl MOACTUIKA MOIIIHOCTBIO 10
4 CM C OTYETJIMBO BBIACIISIOIIMMMUCS ABYMSI TOPU30H-
TaMU: MPOLLIOTOJHUM OMNAIOM MOIIHOCTBIO 1 CM,
XOPOIIIO COXPAaHUBIIMM MOP(OCTPYKTYPY, U IIOCHE-
IYIOLIMM CJIOEM U3 MEPETHUBLLIUX OCTATKOB, IIEpeMe-
IIaHHBIX C MUHEPaJbHOU YaCThIO IIOYBHI, B KOTOPOM
BCTPEYAIOTCSI B OCHOBHOM KPYITHBIE BETBU M KOpa Ae-
peBbeB. [lepexon MOACTUIKIY B HUXKEISXKALIUA TYMY-
COBBIIi TOPU3OHT IJIABHBINA.

B nputeppacHoii yacTu IMOMMEI 00pa3yeTcst mepe-
THOITHAsI, CpeIHECOIIPSDKeHHAasl, CyOIpPUMUTHUBHAS,
MaJIOMOIIIHAsI, XBOMHO-JIMCTBEHHAsI IIOACTUJIKA C
JIByMsI TOPU30HTaMU: J€CTPYKTUBHBIM U3 MPOIIIO-
TrOJIHETO oItaga MOIITHOCTHIO OT 0.5 no 1.0 cM 1 mocJe-
IYIOIIUM TIE€PErHOMHBIM MOIIHOCTBIO 2.5—3.5 cM,
MPEACTABJIEHHBIM XOPOIIO Pa3JIOKUBIIMMUCI OCTaT-
KaMy OpraHMKH!, IepEeMEIIaHHBIMU C MUHEPaIbHOM
YaCThIO IIOYBBI, KOTOPHI OOMIBHO IMPOHM3aH KOPHIMU
pacTeHuii, YTO TOBOPUT 00 MHTEHCMBHOM BOBJICUEHUM
XUMUWYECKHX 3JIEMEHTOB B OMOJIOTMYECKUIT KPYTrOBO-
pot. CoOCTBEHHO, TYMYCOBBIII TOPM3OHT BBIIEIUTH B
OOJIBLIMHCTBE CJIydaeB HEBO3MOXHO, IMMOCKOJIBKY IO~
CTWIKA IIOCTENICHHO IEPEXOOUT B OpraHOMMUHEpPasib-
HBI TOPU30HT MEIKOKOMKOBATOM CTPYKTYPhI, KOTO-
pbIii MOACTUIAETCS EPEXOAHBIM OITOA30JIEHHBIM I'O-
pu3oHTOM. B HEKOTOpBLIX 3KOTOIAX 3TOM 4YacTU
MoMMBI  (DOPMUPYETCST OOHOCJIONHAS MOACTHUIKA
¢depMeHTaTUBHO-TYMU(PUILIMPOBAHHOIO TUIIA MOIII-
HOCTbIO Bcero 1.9 cm.

DpakyuonmbLii COCMas U Macca AeCHbiX NOOCMUNOK
KaxIoro 6morona cyryoo creuuduyeH U 3aBUCUT B
OCHOBHOM OT cOCTaBa IpeBocTosl. B momcTuikax
NPUPYCIOBOM U LIEHTPaAJIbHOM YacTeil MOWMbI JOMU-
HUpYyeT aKTHBHas1 ¢pakiusl (JIMCTBA, MEJIKME BETBU
d < 0.5 cM, ceMeHa pacTeHUit), 10JIs1 KOTOPOM M3MEHSI -
etcst oT 63 10 94% (puc. 2). B iputeppacHOii e 4acTu
oMbl MpeobianaeT (ppakuusi Tpyxu, T.e. OPraHUKU,
MOTEPSIBIIEH CBOIO ITEPBOHAYATIBHYIO CTPYKTYPY 1 3a-
Jleraolieil B HDKHEM TyYMUMDUIIMPOBAHHOM TOpU-

JIJECOBEAEHUWE
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cOpMHUPOBABIINXCS B PA3IMUHBIX YACTSIX TTOAMBI PEKU: a —

30HTE JIECHOW TOACTWJIKU. Macca JUCTBBI B OTajlie
HauoboJiee BEJIMKAa B OMOTOMNAX LEHTPATbHOW 4acTU
noiiMbl. Macca HeakKTUBHOM (bpaKliMM, BKJIOYalO-
e KPYMHBIE BETKU, UKW, KOPY, HAWBBICIINX
3HAYEHUM OCTUTAET TakxKe B 3TUX OMoToMax, rie B
COCTaBE€ NIPEBOCTOSI YaCTO BCTPEUAETCSI CyXOCTOU W
3HauYUTebHAs 10JIs1 XBOWHBIX MOpod. Macca xe Tpy-
X MaKCUMAIbHBIX 3HAYEHUU TOCTUTAET B TIPUTEP-
pPacHOM 4acTu MOUMBI, [JI€ TEMIIbl 3PO3UOHHO-aKKY-
MYJIITUBHBIX ITPOLIECCOB OYEHb HU3KUE.

Ce3onHas duHamuka napamempos AecHoll NoOCmu -
Ku. 3a BereTallMOHHBIN MEepUOa Macca JIECHBIX IO/ -
CTUJIOK B TIOMMEHHBIX OMOTeOlleHO3aX CHIKAETCS B
akoTomnax oT 20 no 33% ee BEJIMYUHBI B KOHIIE Masl.
OcHoOBHasi MOTepsl MacChl OTMEYaeTCsl B TIepBOit MO-
JIOBUHE JieTa (puc. 3), 4TO CBSI3aHO ¢ OoJiee BHICOKOI
NesITeJIbHOCThIO TpUOOB U Me3odayHbl, a TaKXKe pac-
TUTEIBHOCTU, BBIAESIOIIEH B OTOT Mepuoa Makcu-
MaJIbHOE KOJMYECTBO 3K30METabOJIMTOB, CIOCO0-
CTBYIOIIMX pa3ioXeHuIo onajaa. BapuabenbHOCTD ke
GUBUKO-XUMUYECKUX TTapaMETPOB MOACTUIIKH, OCO-
OEHHO ee KHCJIOTHOCTHU, CTENEeHU HACBIIIEHHOCTHU
OCHOBAHUSIMU, COJIepKaHUSI OOMEHHOTO Kajbliv, a
TakKe TMOABMXKHBIX cCOeIMHeHUI pocdopa u Kanus,
00yclIOBJIeHa B OCHOBHOM OCOOEHHOCTSIMU 3KOTO-
OB, 4 CE30HHBIE UX U3MEHEHUS CTaTUCTUYECKU He-
3HauYMMBI (TabJ1. 2). Tak, K mpuMepy, 30JbHOCTD IO/~
CTWIKM B eJIbHUKe YepeMyxoBo-iaunosoM (ITI1 6) u
JIMMHSIKE KpanuBo-cTpaycHUKoBoM (ITIT 8) uamensi-
JIach 3a C€30H O4YeHb c1abo (Ha 2.5—3.5%), a B IyOHsI-
ke xe qunoBo-kpanuBHoM (ITI1 7) — B 2.4 pasa, no-
CTUTHYB MakCMMyMa B cepeluHe JieTa. MakcumMym
BEJIMYMHBI TUAPOJIUTUYECKON KUCIOTHOCTU B €JIb-
HUKe YepEeMYXOBO-JIMIIOBOM OTMevaJicsl B CepeiuHe
JieTa, B 1yOHsIKe JUITOBO-KPaluBHOM — B KOHIIE Ce-
30Ha, a B JIMITHSIKE KPanuBO-CTPAYCHUKOBOM — B
ero Havasie. Haubosnee kuciaoii peakiiyeid o6aamaet
MOACTUJIKA B €JIbHUKE YEePEeMyXOBO-JIUIIOBOM, a
HauMeHee KMUCJIOW — B JIMIIHSKE KpanuBO-CTpayc-
HUKOBOM.
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Puc. 3. Ce30HHast AMHAMWKa MacChl TTOACTUIIOK U €€ (l)paKLII/Iﬁ B JIECHBIX OMOTEOIIEHO3aX: a — eJIbHUKE YEPEMYXOBO-JIUIIOBOM,

b — nyOHSsIKe JIUMTOBO-KPAITMBHOM.

Ilpedenvt uzmenuueocmu QuU3UKO-XUMUHECKUX NA-
pamempoeé AecHblX noocmuaox. Bce mapaMeTpsl Tom-
CTUJIKM B pa3pe3e 3KOTOIIOB UMEIOT, KaK ObLIO yCTa-
HOBJICHO, OYE€Hb OOJIBIIYI0O UBMEHYUBOCTD (Tab. 3).
Oco0eHHO BeJIMKa BapuabeIbHOCTh COIEp>KaHUSI B
Hell TMOABWKHBIX coenquMHeHuil ¢docdopa, Kanus,
KaJIbLMsI U MarHUs. MeHbllle Xe BCEero BapbUpYyIOT
3HAUEHUS aKTyallbHOI 1 OOMEHHOM KUCIOTHOCTH, a
TaKKe TUTIOTHOCTU TTOACTWIIKU.

ITo Mepe ymajaeHUsT OT pycjia peKM MOIIHOCTb U
3armac MoACTUIIKA, a TAKXKE CoAepXKaHUe B HE yrie-
pola yBeJIWYMBAIOTCs, a €€ 30JIbHOCTb, HA00OPOT,
YMEHbIIIAETCS, YTO CBSI3aHO KaK CO CHIXKEHHEM Ha-
MPSKEHHOCTH  3PO3MOHHO-aKKYMYJITUBHBIX TIPO-
LIECCOB, TaK U C YJAy4YIIeHNEM pa3BUTHUSA (PUTOLIEHO-
30B. DTH 3aBUCUMOCTH C OYEHD BLICOKOM TOYHOCTHIO

(p < 0.001) onuchIBaIOT ClEAYIOIIME YPAaBHEHUS pe-
IrPeCCUMU:

Y, = 0.021.X%%%3 + 0.95; R?>=0.895;
Y, =0.524X°37 +2.94; R>=0.871;
Y;=0.217X%5° + 0.24; R?>=0.888;
Y, = 38.4exp(—21.18 x 1073X) + 17.4; R>=0.774;
B KOTOPBIX Y| — MOIIIHOCTb MIOACTWIKH, cM; ¥, — 3a-
nac noactuiku, T C ra~'; ¥; — 3anac 4ucToro yriepo-

na B moactuike, T C ra™'; ¥, — 301bHOCTD, %; X —

paccTosiHKe OT pycia, M; R? — Koa(phULIMEHT aeTep-
MUWHAIIMU YPaBHEHUS.

Ddusuko-xuMHUYECKHUe TTapaMeTphbl MOACTUWIKU B
KaXXJA0i 4acTW MOWMBI CYyLIECTBEHHO pPas3inyaroTCs
Mexny coboit (puc. 4). Haubopiye oTIndust oTMe-

Ta6muna 2. Ce3oHHAs AUHAMUKA (PU3UKO-XUMUYECKHUX ITapaMeTPOB MOACTUIOK B MIOMMEHHBIX OMOTOITaxX

Iara ot60pa | 30JIbHOCTB, pHsox Ca* Mg Cymma Hy v P05 K0
0bpasLoB % Mr-skB. Ha 100 r mrHa 100 T
EnbHuk yepemyxoBo-ymmnosblii (ITIT 6)
29.05 23.3 5.90 4.12 1.25 5.37 23.9 18.4 13.28 1.58
15.07 24.7 6.07 4.37 2.00 6.37 26.2 19.6 14.92 1.74
17.09 26.8 6.04 4.12 1.38 5.50 23.1 19.2 8.37 2.06
Hy6Hsk nunoBo-kpanusHbii (ITI1 7)
29.05 11.0 6.19 4.87 2.25 7.12 20.0 26.2 3.80 8.50
15.07 26.5 6.27 5.50 2.50 8.00 19.3 29.4 8.37 3.98
17.09 21.3 6.37 5.75 2.38 8.13 21.6 27.4 2.40 5.70
JIunnsaxk xkpanuBo-crpaycHukoBbli (I111 8)
29.05 14.9 6.20 7.00 4.25 11.25 37.5 23.1 6.40 10.80
15.07 17.4 6.51 6.62 1.25 7.87 20.0 28.2 4.60 9.00
17.09 16.8 6.68 6.25 0.00 6.25 17.7 26.1 5.60 10.20

anMe‘{aHHe. Hr— I'MapoJuTH4YEeCKasad KMCJIOTHOCTb, MI'-3KB. Ha 100 TIOACTUJIKM V — cTerneHb HaChIIIIEHHOCTH OCHOBAaHUAMMU, %.

JJECOBEJEHUE Ne 1 2023
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Puc. 4. 3HaueHUsT MHAEKCOB MTAapaMETPOB JIECHBIX MOACTWIOK B Pa3HBIX YACTSIX MOWMBbI OTHOCUTEIBHO UX CPpEAHEN BeTUUYUHBL
(TosicHeHUs1 ab0peBUaTyp MapaMeTpoB MAHO B TaOJI. 2 M TEKCTE CTAThU).

YaroTC MO 3armacaM NOACTUIIKY U COAEePKAaHUIO B HEll
yriepoja, a Takxke 1o ee 3oiabHocTH. ComepxkaHue
MOABVKHOTO Kajiusd M1 OOMEHHOTO KaJbliusl Haubo-
Jiee BEJIVIKO B MOACTUJIKE OMOTOITOB LICHTPAJIbHOM Ya-
CTH MOMMBI, a 30JIbI M IOABIKHOTO (hocopa — mpu-
pYyCJIOBOI 30HBI. MeHee BCEero pasjimyaloTcs MEXIy
0001 3KOTOIThI IO KUCIOTHOCTHA MOACTUIIOK U CTe-
MeHU HACBIIIIEHHOCTA OCHOBAHUSIMH.

Macca NOACTUJIOK B TTOMMEHHBIX Jiecax, a CooT-
BETCTBCHHO, M 3altaC B HUX YyIJIiEpoJa, KaK IToKa3all

aHaiu3, 3HAUUTEIbHO HUXE, YeM Ha Boaopasiesax,
0COOEHHO B eJIbHMKAaX MepPTBOITOKPOBHBIX (boratbi-
peB, lllenuna, 1989; Ilypses, I'azusyanuH, 2011; He-
MakoB " J1p., 2017; borareipes u 1p., 2019), uTo cBg3a-
HO C YaCTUYHBIM €€ BBIHOCOM BO BpeMsl MOJIOBOJbBS,
HauboJiee CUIIbHO BhIPAXKEHHBIM B MPUPYCIOBBIX KO-
Tomax. AKTyaJlbHasi 1 OOMeHHasl KMUCJIOTHOCTb IO~
CTWJIOK B TToiiMe pekmn bonbmasg Kokmara mpaktmye-
CKM TaKas ke, Kak B 3allIMTHBIX JIECHBIX HACAXKIECHUSIX
Tarapuu (IlypsieB, I'azuzyiun, 2011), HO 3HAYUTENTb-

Ta6auma 3. Hpez[enbl M3MEHYMBOCTHU 3HAUYEHUII OCHOBHBIX ImapaMeTpoOB INOACTUJIOK B MOTMEHHBIX 3KOTOIax

3HaYeHUS CTaTUCTUISCKUX ToKa3areneii, N = 20
AHaTM3UPYEeMBIii TapaMeTp

Mtm min max S (64
MOIIIHOCTb MOACTUIKU, CM 2.14 +0.28 0.70 4.00 1.16 53.9
TIOTHOCTH TIOACTHIIKH, KT M3 67.2 = 3.68 40.0 100.0 14.7 21.9
3arac MmoACTUIKH, T ra~! 14.5+2.36 3.23 37.3 10.5 72.9
30JIbHOCTh MOACTWIKU, % 28.3+3.21 10.5 68.0 14.4 50.8
3armac yriaepoxa B nogcriike, T C ra~! 4.66 +0.87 0.66 13.7 3.88 83.3
3HaueHue pH BOIHOI BBITSIKKU 6.10 £ 0.07 5.45 6.70 0.32 5.2
3uHaueHue pH coeBoii BBITSKKH 5.63+0.10 4.75 6.30 0.44 7.8
TuaponuTryeckasi KUCIOTHOCTb 29.9 £ 3.70 13.1 73.0 16.5 55.2
Conepsxanne oomenHoro Ca2" 17.2 £ 5.78 2.6 83.2 25.2 146.8
ConepxaHne oGMeHHOTO Mg2™ 7.91 + 3.05 0.10 40.0 13.3 168.2
CyMMa 0OMEHHBIX OCHOBaHUit 25.1£8.74 4.29 123.2 38.1 152.0
CrerneHb HACBIILIEHHOCTH OCHOBaHUsAMHU, % | 32.5 £ 4.75 14.2 82.2 20.7 63.8
Conepxanue P,Os, mrHa 100 r 22.2+5.59 2.6 92.1 25.0 112.4
Conepxanue K,O, mr Ha 100 © 25.0 £ 11.2 1.4 203.5 50.2 201.1

IMpumeuyanue. N — o6beM BeIOOpKM; M, min, max — cpenHee apudMeTnieckKoe, MUHIMAaJIbHOE U MaKCUMaJIbHOE 3HAaUYEHUS TT0Ka3a-
TeJIsl B BBIOOpKe, S — cpenHeKBaapaTuyeckoe OTKJIOHEHWe 3HaYeHUit, m — omnbka cpeaHero, CV — koadduLmeHT Bapualmu.

JJECOBEAJEHUE Ne 1l 2023



72 NCAEB, TEMAKOB

HO HMXKE, 4YCM B IIpUBOOOPA3ACIAbHbLIX COCHAKAX M
eJIbHUKaX. 3HAaUUTEeIbHO HIKE Yy IMIOoACTUJIOK B Mo~
MEHHDBIX JIECaX TaKKE€ 3HAYCHUA X 30JIbHOCTU, TUI -
pOJII/ITI/I‘ICCKOfl KHNCJIIOTHOCTHU, CYMMBbI 0OMEHHBIX OC-
HOBaHHﬁ, CTCINICHU HACbIIICHHOCTU MMU U COOCPKa-
HUs TIOABUXXHOTrO Kaius. JIuiub mo COIOCp>KaHUIO
IIOABM2>KHOTIO cboccbopa OHMU IMTPEBOCXOIAT IMOACTUIKN
COCHSIKOB JIMITAMHUKOBBIX U MILIUCTBIX.

Pacuersl mokasanu, 4TO 30JbHOCTh MOACTUJIKU
00paTHO MPONOPLUOHAbHA €€ MOILIHOCTU, IIPUYM-
HOIf 4ero gBIISIeTCsl TIepeMellnBaHue MeXIy coboit
PACTUTENIBHBIX OCTAaTKOB M MUHEPAJIbHONM KOMIIO-
HEHTBI IaBOAKOBBLIX HAHOCOB (HaWJIKa), Macca KOTO-
pBIX HanboJIee BeIMKa B IPUPYCIOBOI YACTH OMMEL.
DTy 3aBUCUMOCTb C BhICOKOM TouyHOCTHIO (p < 0.01)
ONUCHIBAET YpaBHEHME PETrPECCUU:

Y=33.27exp(—62.79 x 102X) + 12.8; R = 0.653;

B KOTOPOM Y — 30JIbHOCTh BO3AYIIHO-CYXOil MOI-
ctuiku, %; X — MOIIHOCTh TOACTUIKHU, cM. [1ogo6-
HO€ sSIBJICHME OTMEUYEHO HaMU TaKXKe B COCHSIKAX JIM-
IAaHUKOBBIX U MIIUCTHIX (JlemakoB u np., 2013), roe
NPUYUHON SIBJISETCS MPUCYTCTBHE B OpraHO-MUHE-
paJILHOM TOPU30HTE MECYMHOK, BHIOMBAEMbIX KarlIsi-
MU JOXIsI U3 TMOYBBL: YeM MEHBIIIE MOITHOCTh HAIOY-
BEHHOTO ITOKPOBa B 3TUX OMOTOIIaX, TeM OOJIbIIIE B HEM
OKa3bIBAETCS IECUYMHOK U BBIIIIE €TI0 30JIbHOCTb.

BbIBO/1bI

1. ®pakUMOHHBII cCOCTaB MOACTUIKU, COCTOSIIIEH
B OCHOBHOM U3 aKTUBHOI (ppaKkinu, B KaxKa1oM O1O-
ToIIe Cyryoo cnenuduieH 1 3aBUCUT B OCHOBHOM OT
cocTaBa JIPEBOCTOSI U pacTeHUIA HAIIOUYBEHHOTIO IT0-
KpoBa. Macca B onajie JIMCTBBI U HEaKTUBHOI (ppak-
Uy HamboJiee BeJInKa B OMOTOIIaX LIEHTPaJIbHOM Ya-
CTU MOKMBI, IIPUCYTCTBUE K€ TPYXU, T.€. OPTaHUKU,
MOTEPSIBIICH MepBOHAYaIbHYI0O MOP(OCTPYKTYpY,
HaunOoJiee BEJINKO B IIPUTEPPACHOMN YaCTH.

2. Macca NOICTUIIKY B TIOMMEHHBIX OMOTeOLIeHO-
3axX CHUXKAEeTCs 3a BEreTallMOHHBbINM mepuon Ha 20—
33% ee BenmMUMHBI B KOHIIe Masi. OCHOBHAs ITOTEPS
MaccChl OTMeYaeTCd B IepBoil mojoBUHe JeTa. Bapua-
GETBbHOCTh (PUBNKO-XUMUYECKUX MapaMeTpOB IMOMI-
CTHJIKU, OCOOEHHO €€ KUCJIOTHOCTH, CTEIIeHW HaChI-
ILEHHOCTU OCHOBAaHUSIMU, COAEPKAHUS OOMEHHOIO
KaJTblIMsl, a TAKKE MOIBKHBIX COeIMHEHNH hocdo-
pa ¥ Kajiusi, o00ycIoBJIeHa B OCHOBHOM OCOOCHHOCTSI-
MU OHOTOITIOB, 4 CE30HHBIE UX U3MEHEHUSI CTATUCTH -
YeCKU HE3HAYMMEL.

3. 3HaueHMs1 BCcex MapaMeTpOB MOACTUIIKH B IO -
MEHHBIX OMOTeOolIeHO3aX UMEIOT OUeHb OOJIBIITYIO U3-
MeHYMBOCTh. OCOOEHHO BelrKa BapruadeIbHOCTh CO-
JIep>XaHusl B Hel TTOABVIKHBIX COeMMHEHI (pocdopa,
Kalvsl, KaJIbLISI M MarHUsl, MEHbIIIE K€ BCEro U3Me-
HSIIOTCS 3HAYCHUS aKTyaIbHOM M1 OOMEHHOI KUCJTOT-
HOCTH, a TAKXKe IUIOTHOCTH ITOACTHIIKH.

4. MOIIHOCTh W 3aIac MOACTUIKU, a TaKXKe CO-
JIepKaHue B Hell yriepona, 1o Mepe yaajJeHHs OT

pycia peku, YBEIMUYUBAIOTCSI. 30JbHOCTh K€ IO/~
CTUJIKU, HA00OPOT, YMEHBIIIAETCS, YTO CBSI3aHO KaK
CO CHMKEHMEM HaNpsKeHHOCTH 3PO3MOHHO-aKKYy-
MYJSITUBHBIX ITPOLIECCOB, TaK U C YAy4YIICHUEM pa3-
BUTHSI (PUTOLIEHO30B. DTHU 3aBUCUMOCTU C OYEHBb
BBICOKOII TOYHOCTBIO OIIMCHIBAIOT COOTBETCTBYIO-
e ypaBHeHUs perpeccun. CoaepKaHNe TTOIBIK-
HOTO KaJIugd 1 OOMEHHOTO KaJabIMI HanuboJIee BeJI -
KO B TIOACTUJIKE OMOTONOB IIEHTPaJbHOM 4YacTu
MOMMBI, a MoKa3aTejsd 30JbHOCTU U MOIABUXKHOTO
dochopa — npupycaoBoii 30HBI. [1o KMCIIOTHOCTH
TTOJICTUJIOK M CTETIEHW HACBIIIEHHOCTH UX OCHOBAa-
HHUSIMHM 3KOTONBI Pa3HbIX YaCTEM MOMMBI MEHEE BCE-
IO pa3InyaroTCs MEXIy COOOI.

5. Macca IoacTUJIKY B TOMMEHHBIX JIEcaX, a COOT-
BETCTBEHHO, M 3allac yriiepoaa B Heil, 3HAUUTEIIbHO
HIXE, YeM yKa3aHO VCCIIeN0BaTeISIMU ISl TPUBOIO-
pa3aeabHBIX HACAXKAESHMIA, YTO CBSI3aHO C YaCTUYHBIM
ee BLIHOCOM BO BpeMsI MIOJIOBOIbsS, Hauboiee CUIIBHO
BBIPa>KeHHBIM B MPUPYCJIOBBIX OMOTONaX. 3HAYNUTEb-
HO HIDKE TaKKe aKTyaibHast 1 OOMEeHHasi KUCJIOTHOCTh
MOACTUJIOK TTOMMEHHBIX 3KOTOIIOB, ITOKA3aTENIN WX
30JIBHOCTHM, THUAPOJUTUYECKON KUCIOTHOCTU, CYMMBbI
OOMEHHEBIX OCHOBaHMIA, CTEIIEH! HACBHIIIICHHOCTH MU
U COAePsKaHUSI TTOABMKHOTO Kanus. [1o cogepkaHmio
MOIBMKHOTO (pochopa OHM MTPEBOCXOASAT MOACTUIKHA
COCHSIKOB JIUIITAIfHUKOBBIX Y MIITMCTBIX ITIPUBOAOPA3-
JeJIbHBIX TEPPUTOPUIA.
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Forest Litter Features in Floodplain Forest of the “Bolshaya Kokshaga” Reserve
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The studies, carried out in the floodplain ecotopes of the Bolshaya Kokshaga reserve (Russia, the Republic
of Mari El) are relevant due to the need to understand the patterns of formation of the forest litter proper-
ties, which are a sensitive integral indicator of the biogeocenoses conditions. The work has been carried out
on 20 test plots located in different parts of the floodplain in areas with a point bar type of river bed evolu-
tion, and, in addition to the main physicochemical parameters, the weight of the litter, its fractional com-
position and seasonal dynamics, as well as carbon reserves in it, were estimated. It was established that the
weight of the litter on the studies sites decreased during the growing season from 20 to 33% of its value at
the end of May. The main loss of its mass was observed in the first half of summer. The variability of the
litter’s physicochemical parameters, especially its acidity, the degree of base saturation, the exchangeable
calcium content, as well as the content of mobile phosphorus and potassium compounds, was found to be
tied mainly to the features of the ecotopes, and their seasonal changes turned out to be statistically insig-
nificant. It was determined that the greatest differences between the ecotopes were in the litter mass and
the carbon stock in it. The mobile potassium and exchangeable calcium content were the highest in the lit-
ter of biotopes from the central part of the floodplain, and the content of ash and mobile phosphorus was
the highest in the near-river zone. The ecotopes differed least of all in terms of the litter acidity and the
degree of base saturation. It was shown that the carbon mass and stock in the litter of floodplain forests
were significantly lower than in watershed stands, which was explained by its partial removal during floods,
having the strongest effect in near-river ecotopes. The litter from the floodplain ecotopes, compared to the
watershed ecotopes, also had significantly lower values of acidity, ash content, the sum of exchangeable
bases, and the mobile potassium content. They surpassed the litter of lichen and mossy pine forests only in
the mobile phosphorus content.

Keywords: “Bolshaya Kokshaga” reserve, floodplain biogeocenoses, forest litter, parameters, variability, causes.
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