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B craTbhe naHa olieHKa IMHAMUKU PAaCTUTEJIbHOCTH U U3MEHEHUH 3a11acoB IMTOYBEHHOTO YIJIEpoJa B XBOMHO-
IIUPOKOJIUCTBEHHBIX Jiecax CeBepo-3ananHoro KaBkasa B xoJie mociepybouyHoli cykiieccuu. DTa npoobie-
Ma aKTyaJlbHa B CBSI3W C U3MEHEHHMEM KJIMMAaTa U BKJIAJIOM JIECHBIX DKOCHCTEM B CTOK yriiepona. OGbeKThI
HCCIIETOBAaHMS — XBOMHO-IINPOKOIUCTBeHHEIE Jieca CeBepo-3anagHoro Kaskasa (KaBka3sckuii buocdep-
HBI 3aMTOBETHUK U AMIIIEPOHCKOE JIECCHUYECTBO B BepX0oBbsix p. benoii u p. INiexu) Ha pa3HbIX CTagUsIX
BOCCTaHOBHTEJIBHOM CYKIIECCHU MMUXTOBO-O0YKOBBIX JIeCOB. Ha 0CHOBE 5K0JIOTO-1IeHOTUYECKOM Kiaccubu-
KAl BbIIEJIEHBI M OTTMUCAHbBI TPU CTAIWN: PAHHSISI — OCHHOBO-TPabOBBIE XKMMOJIOCTHO-METKOTPAaBHBIE CO-
o0l1IecTBa, repexoaHasi — 6yKOBO-ITUXTOBO-TPabOBbIe MEJIKOTPaBHBIE COOOIIECTBA, MO3AHSISI — ITUXTOBO-
OYKOBBIE MEPTBOIIOKPOBHBIE cOOOIecTBa. /laHa OIleHKa YCIOBUIT MECTOOOMTAaHMI CTaauii BOCCTAHOBH-
TeJIbHOU CyKIIeCCUU 1O pe3yJibTaTaM MHOTOMEPHOTO aHaJIM3a re000TaHMYeCKUX OTIMCAaHU C UCTIOIb30Ba-
HUEeM 2KoJjornueckoit mkaisl I'. Oien6epra. [TpoBeneH aHaIU3 KUCIOTHOCTU, CONEPXKAHUS yIiepoa,
a30Ta M 3aItacoB YIJiepoaa B ITOYBax ¢ MpUMEHEHNEM COBPEMEHHBIX METOIOB. BBISIBIIEHO, YTO Ha MO3THEH
CTaIuM CYKIIECCUM, TIPEICTaBICHHON OYKOBO-IMXTOBBIMM JieCaMM, MPOMCXOIUT BO3pacTaHHUE 3aracoB
MOYBEHHOTO yrjiepoa B MOACTUIIKE U UX CHUKEHUE B TYMYCOBOM TOPU30HTE. DTU pa3HOHAIpaBJICHHBIC
U3MEHEHUsI B BEPXHUX TOPU3OHTAX ITOYB 0O0YCIOBICHB TOMUHUPOBAaHUEM JIPEBECHBIX pACTeHU, (hOPMH-
PYIOILIMX ONajJ HU3KOTro KayecTBa. JloMmoJIHUTEIbHBIM O0bSICHEHUEM CHUXKEHUSI 3a11aCOB MOYBEHHOTO yTJe-
poza siBjIsieTcsl OTCYTCTBME TpaB Ha Mo3aHel ctanuu cykueccuu. OtHoueHue C : N B TyMyCOBOM T'OpU30H-
Te peryJIupyeTcsl He TOJIbKO KauyeCTBOM OITafa, HO M GMoMaccoil JOXIeBbIX YepBeil. BISIBIIEHO CXOACTBO
TPEHIIOB, YCTAHOBJIEHHBIX HA OCHOBE KOJTMYECTBEHHOM OIIEHKM MOYBEHHBIX ITOKa3aTeeit M ¢ TpUMeHEeHU -
€M 9KOJIOTMYeCcKOi mKaibl I'. DiieH6epra, B M'BMEHEHU N XapaKTEPUCTUK MECTOOOMTAHUIA.

Karouesote cnosa: Cesepo-3anadusiii Kaska3z, X60lHO-uupokosucmeeHtble 1eca, CyKuecCUOHHAs OUHAMUKA,
KUCAOMHOCMb NOYE, 3aNndac NOY8EHH020 yenepood, cooepiucarue azoma, C : N
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JlecHOI pacTUTENbHBII WM TIOYBEHHBIM ITOKPOB
GOPMUPYIOTCSI B TECHBIX B3aUMOCBSI35IX, OLIEHKa KO-
TOPBIX MMEET OTIPOMHYIO IIPOTHOCTUYECKYIO IICH-
HOCTh. DTa mpobiiemMa Impruoodpena ocodyo aKTyalb-
HOCTb B HACToOsIIIee BpeMsl B CBSI3U C U3MEHECHUSIMU
KJIMMAaTa ¥ 3HAYMTEIbHBIM BKJIAIOM JI€COB B CTOK yT'-

! Uccnenosanus BeImomHeHs! ipu (rHAHCOBOI moamepxke Poc-
cuiickoro HaydHoro ¢donga (16 — 17 — 10284) u nporpamMmbl
Tpesumnyma PAH (0110 — 2018 — 0005) B pamkax rocymap-
crBeHHoro 3amaHus LIDI1J1 PAH (AAAA-A18-118052400130-7).

nepona. Psan paboT meMOHCTpUPYET HAKOTJICHUE YT-
JIepoaa Ha IIO3THMX CTaIMsIX CYKIIECCHI B CTApOBO3-
pactHbIX Jecax (Luyssaert et al., 2008; Lewis et al.,
2009), B ToM umucie B mouBax (Zhou et al., 2006;
Framstad et al., 2013). Okono 73% MOYBEHHOTO yTJie-
poaa akKyMyJupyeTcst UMeHHo B Jiecax (Vashum et al.,
2012), u nu3MeHeHue coaepKaHus yriepoaa B IToYBax
CBSI3aHO C CYKLIECCHMOHHOI TUHaMUKOI 1ecoB. Buabl
JIOMWHHUPYIOIINX PACTeHMWM, COCTABIISTIOIINX COO0-
IIECTBA PA3HBIX CTaAWI CYKIIECCUU JIECOB, BIUSIOT



2 IIEBYEHKO u 1p.

Ha XapaKTEpUCTUKU MECTOOOMTAHUI, Takue Kak
OCBEILIEHHOCTh, BJIAXXHOCTb, TeMIlepaTypa, KUCIIOT-
HOCTb, O0OTATCTBO TOYB a30TOM U APYTUMU DJIEMEH-
TaMU MTUTAHUS, YTO OKA3bIBAaET BO3ACHCTBIE HA CIIO-
COOHOCTh MOYB AKKYMYJIMPOBATh YIJICPOI.

Ha tepputopuu Poccum neca npeacraBiaeHbl MO-
3aMKOM pa3IMYHbIX CYKLIECCUOHHBIX CTAAU, OQHAKO
pEe3yAbTaTOB UCCIIENOBAHMIT, HA OCHOBAHIUM KOTOPHIX
MOXKHO CAEJIaTh OIpeIeIeHHbIC 3aKJTI0UESHMS O CBI3U
MEXIY CYKILIECCUOHHBIM CTaTyCOM JIECOB Pa3HbIX TU-
OB ¥ 3aKOHOMEPHOCTSIMH HaKOIUICHUS IIOYBEHHOTO
yrjiepoaa B HUX, SIBHO HegocTaTouyHO. ['opHEBIe Jieca
3aHUMAaOT 0K0J0 40% TMOKPBITOI JECOM ILIOLIAIN
Poccuu (JIyranckmii m np., 2010), u omeHKa CBSI3U
MEXIY YPOBHEM AKKyMYJSILIMU yTiIepona B MOYBaX
9TUX JIECOB U UX CYKIIECCUOHHBIM CTaTyCOB SIBISIETCS
BaxKHOI (pyHIaMeHTaJIbHOI 1 MPUKIIATHON 3agaveii.

Llems manHO# paGoOTHI — OLIEHUTD TMHAMUKY PaCTH-
TEJIBHOCTU, CONEP>KaHMS 1 3a11acoB YIJiepoaa B TTOUYBAX
XBOMHO-TITMPOKOIMCTBEHHBIX JIecoB CeBepo-3amamHo-
ro KaBkasa B xofie TToc/Iepy00IHOit CYKIIeCCHM.

I[JIH JOCTVKEHUS MTOCTABJICHHON 1Ieau peajimcCb
CJIeAyIomune 3agadyn:

JIaThb OLIEHKY JUHAMUKU PACTUTEIBHOCTU B XOJe
ITOCJIEpyOOYHOM CYKIIECCUH;

OLOCHUTDL YCIIOBUA MECTOOOMTAaHMI Ha Pa3HbIX
cTaauAax CYKLICCCI/Iﬁ C IPpUMCHCHMEM METOJAa 5KOJIO-
TMYCCKHUX IIKaJ,

JaTb OLUCHKY IJTMHaAaMUKHN KHUCJIOTHOCTH, COOCpXKa-
HMA a30Ta 1 yrjaepoaa B ITIOYBE B XOI€ CYKIIECCUU,

JaTb OOCHKY ITMHAMMWKU 3aI1aCoB yIji€poJa B I104-
BaX B XOI€ CYKLIECCUU JIECOB.

OBBEKTHI U METOAUKA

OO0BeKThl MCCIeOBaHUI pacIloNoXKeHbl Ha Tep-
putopuun KaBkaszckoro ouocgepHOro 3amnoBegHUKa
1 AMIIIEPOHCKOTO JISCHNYECTBA B BEpXOBbSIX pp. beoit
u IMmexu. Beicota Ham ypoBHeM Mops 650—700 wm.
CpenHeromoBast TemnepaTrypa cocrapisieT 9.3°C (mo
JTaHHBIM MeTeocTaHIuu B 1oc. ['yzepurib ¢ 2009—
2018 rT.), romoBoe Koan4ecTBo ocaakoB — 1200 mm. B
reosIoro-reoMopoIoTM4ecCKOM OTHOIIEHUU paiioH
KCCIeOBaHUS BXOAUT B 00JIaCTh CEBEPHOI ciaHIle-
Boii aenpeccuu (I'y3epuniabckuii mporuod), XxapakTe-
pU3yIOLIECs UPOKUM paclpoCcTpaHEHEM TIMHU-
CTBIX CJIAHIIEB IOPCKOr0 BO3pacTa, aJleBPUTOB U Mec-
yaHukoB (I'eonorus ..., 1968).

JI1s1 BBISIBJICHUS BIUSTHUSI CYKIIECCMOHHOIO CTa-
Tyca JIECOB Ha CBOMCTBa MOYB BBIOpAaH IIPOCTPaH-
CTBEHHO-BPEMEHHOM DAL NEMYTAaLlMOHHOW CYKILIEC-
CUM OYKOBO-TEMHOXBOMHBIX JIECOB CpPEIHETOPHOTO
nosica CeBepo-3amagHoro Kapkaza Ha mo4BooOpa-
3YIOIIMX IOPOAAX CXOAHOTO BaJIOBOTO U TPAHYJIOMET-
puueckoro coctaBa (I'opHoB u ap., 2018).

ITo sKoyoro-¢IopucTUIecKoil KiraccubuKanm
Jleca paifoHa WMCCJIETOBAaHUs OTHOCITCS K accollha-

uuu llici colchicae-Abietetum nordmannianae Korot-
kov et Belonovskaja, 1987 corosa Vaccinio-Fagion ori-
entalis (Zohary, 1973) Passarge, 1981 knacca Querco-
Fagetea Br.-Bl. et Vlieger, 1937 (buota a3KocucTeM...,
1990). U3ydyeHHBIe cOOOIECTBAa NPOCTPAHCTBEHHO-
BPEMEHHOTO Psiia XBOMHO-IIUPOKOJIUCTBEHHBIX JIe-
COB HaMU ObLIIM YCJIOBHO pas3feieHbl Ha TpU CTaauu
BOCCTaHOBUTEJIbHOM CYKLIECCUM — PaHHION, Mepe-
XOJHYIO U TI03HI0K0. Ha paHHell ctanum ageMyTalu-
OHHOI CyKIIeCCUU B IPEBECHOM IT10JIOTe TOMUHUPYET
Carpinus betulus c npumecsto Populus tremula, Quer-
cus petraea, Cerasus avium, TpaBsIHOM SIpyC TIpeIcTaB-
JIEH MeJIKOTpaBbeM. B mouBeHHOM MOKPOBE pacnpo-
crpaHeHbl Oyposembl (World..., 2014). IToactmiaka
MaJIOMOIIIHAsI, IeCTPYKTUBHOIO TUla. B apeBocToe
MEePEXOJHON CTaAuM B BEPXHUI TOABSIPYC BBHIXOAST
MO3IHECYKIIECCUOHHbIE BUIbl — Fagus orientalis n
Abies nordmanniana. Huxuuii monbsipyc popMupy-
IOT paHHECYKIIECCUOHHBIE BUbI IepeBbeB — Carpinus
betulus, Populus tremula, Quercus petraea n Betula pu-
bescens, B HATIOUBEHHOM TMOKPOBE MPOUCXOIUT pa3-
BUTHE HEMOPAJIBLHOTO MEJIKOTpaBbsl. B mouBeHHOM
MMOKPOBE pacIpoCTpaHEHbl Oypo3eMbl, BCTpEUAIOTCS
oypo3eMnl reeBaTbie (Cambisols Dystric, mo WRB,
2014). Ha mo3mHeit cranuy IpeBeCHBII SPyC COCTOUT
u3 Fagus orientalis n Abies nordmanniana, HaTTOYBEeH-
HBII IpyC MEPTBOITOKPOBHBII. B MOUBEHHOM ITOKpO-
BE pacmpocTpaHeHbl Oypo3eMbl TieeBble. Habmomnae-
MOE€ OrJIeeHWe TUTTUYHO JIJIs1 TIOYB paiioHa rcciieoBa-
HUSI U ONpeaesieTcsl U30bITOYHBIM TTOBEPXHOCTHBIM
nepeysiaxkHeHueM (3oHH, 1950). [IpusHaku orjee-
HUS BbIpaxke€Hbl 00Jiee IpKO Ha TPETbel cTaiuu CyK-
LIECCUM C TpeoOJiagaHueM OyKa, OTJIMYalollerocs
HU3KOW MHTEHCUBHOCTbHIO TpaHcrniupaiuu (Kriamer,
2009; Gebauer, 2010). ITouBbI Bcex Tpex cTaguii CyK-
LIECCUY Pa3BUBAIOTCS Ha 3IIOBUU TNIMHUCTBIX CJIaH-
ues (lonrodckas u ap., 1967).

B netHe-ocenHmit mepuona 2016 r. 6bLT0 3aJI0XKEHO
9 npo6HbIx omaneit (ITIT), pazmepom 50 X 50 M,
o 3 B JIecax Kaxkaou craguu cyKueccnn. Ha kaxmoit
MPOOHOI MJIOIIAKE BBITIOJHSIIOCH CILIOIITHOE U3Me-
peHue aepeBbeB Bblilie 1.5 M. OueHuBagach BbICOTa
(nazepusiii Beicoromep Nikon Forestry Pro), abco-
JIIOTHBIA BO3pacT (BO3pacTHOM OypaB) U OKPY>KHOCTb
CcTBOJIOB (pyJieTKa). Ha ocHOBe moJjiydeHHbIX JaHHBIX
OIpeiesieH 3arac CTBOJIOBOI JPEBECUHBI BCEX BUIOB
JiepeBbeB HA ocHOBe CITpaBOYHMKA JIECOTAKCAIIMOH -
HbIX HopMaTtuBoB Wit CeBepHoro Kaska3za (1995).

JI1st oleHKY BHYTPUOMOTEOLIEHOTUYECKOI HEO -
HOPOIHOCTH IT0YB Ha KaXI0l IIPOOHOI TLUIOIIAIN 3a-
KJIaAbIBAJIMCh OITOPHBIE pa3pe3bl, OTKyda OTOupa-
JIUCh OOpa3lbl MOACTUIKMU (C pasaeiieHheM ee Ha
noaropu3oHtsl L, F, H) 1 MuHepaabHBIX TOPU30HTOB
nouB (kaxneie 10 cm). Kpome Toro, xaxmyio mpoo-
HyI0 Iuiomans pa3mepom 0.25 ra geannu Ha 25 KBaja-
patoB (0.01 ra) 1 ¢ MOMOIIIbIO MTOYBEHHOTrO Oypa OT-
Oupanu no 3 yCpemTHEHHBIX 00pa3lia 1o TOPU30HTaM
(L, FH, A, AB, B) nyteM cMemmnBaHuUs 8 eAUMHUYHBIX
npo0d M3 KaxIoro Tropu3oHTa. /[l HOArOTOBKU
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YCpPeAHEHHBIX O00pAa3l0B HE UCHOIb30BAJICS TOJIBKO
KBaapaT, B KOTOPOM 3aKJIabIBaJICs OIOPHBIN pa3pes.
st mepecyeTa 3amacoB yrjiepoja Ha Kaxmoit mpoo-
HOI TIJI0IIaau OTOOPaHbl 00Pa3Lbl TOACTUIKU C UC-
MOJIb30BaHUEM paMKH pazMepom 0.25 X 0.25 M B Tpex-
KpaTHoi1 moBTopHOCTU. [TpHn pacuere 3armacos yriepo-
JIa TOJIb30BAJIMCh METONUYECKUMU YKA3aHUSIMU IO
KOJIMYECTBEHHOMY OIpeIe/ieHUI0 00beMa ITOTJIOIIe-
HUS TTapHUKOBBIX Ta30B (Pacnopstkenue..., 2017).

OmnpenelieHre MIOTHOCTU MOYB IIPOBOIMIIOCH C IO~
MOIIIBI0 0TOOpa 00Pa3LIOB ¢ UCITOIb30BaHUEeM OroKca. B
JTaGopaTOPHBIX YCJIOBUSIX OOPa3IIbl TIOYB U MOACTUIIKH,
OTOOpaHHEIE WIS IIepecyeTa 3aI1acoB, BEICYIIIMBAIN 10
BO3OYIIHO-CYXOI'O COCTOSIHYS 1 B3BeImmBan. [louseH-
HbIe 00pa3Iibl, OTOOpaHHbIE TSI onpeneaeHus: hu3n-
KO-XUMUYECKUX CBOMCTB ITOYB, B JIJaOOPATOPHBIX YCII0-
BUSIX BBICYIIMBAIM, IIPOCEUBAIM YepPe3 CUTO 2 MM.
AxTyanbHyo KuciaoTHocTh (pH) usmepsiium moTeH-
UOMETPUYECK B BOIHOI BBITSLKKE. OOMEHHYIO
KHMCJIOTHOCTh OIIPENE/ISUIM B BBITSDKKAX OIHOHOP-
manbHOTO pactBopa KCI tutpoBanuem no pH = 7.8
(Teopus..., 2006). OueHKa comep>kaHUsI OpTaHUYe-
CKOIo yriiepodga 1M OOIIero a3zora MpOBOAWIACH HA
CHN-anaimzarope (EA 1110 (CHNS-0)). s onpe-
JIeJIeHYSI Coaep KaHMsI JOCTYITHBIX IJIST OMOTHI COeIMHE-
HUI 3JIeMEHTOB TIMTAaHUST 00pa3IIbl TTOUYB 00padaThIBa-
Ju ogHoMoJsipHbiM pactBopoM CH;COONH, (pH =
= 4.65) (Halonen et al., 1983; Christensen et al., 1989).
ConepxxaHne MEeTaJUIOB OIIpeIelIsUI METOIOM aTOMHO-
abcopbOiLmoHHoI criekTpodoTromerpun (AAnalyst 800
spectrometer).

CoOop u 06paboTKa re000TAaHMYECKUX MaTepHa-
JIOB, TIOJTyY€HHBIX B XOJI€ UCCIEOBAHMIA, TPOBENEHbI
MO0 OOIIECNIPUHITHIM MeTonukaM (Mertonuueckue
noaxonpl..., 2010). CyKileCCMOHHEBIN CTaTyC JIECOB
OlLIEHMBAJIM TI0 MHAMKATOpaM, KOTOpble pa3zpabora-
HBI OTEYECTBEHHBIMH TOMYJISIITUOHHBIMU OMOJI0TaMU
(CmupHoBa u ap., 1988, 2006; Escturnees m mp.,
1992). K ocHOBHBIM MHAMKATOpaM OTHOCSTCS IIOJI-
HOYJIECHHOCTh BUIOBOTO Habopa AepeBbeB (KaK OcC-
HOBHBIX 1I€HO3000pa3oBaTesieil) U OHTOreHEeTHUYe-
cKkuii cocTaB ux nonyssaunii (IF'opHoB u ap., 2018).

Ha kaxxmoii ipoOHO¥ TUIOIIAAN TPOBENCHBI yUEThI
YUCJIEHHOCTU JOXIEBBIX YepBeil IO CcTaHIapTHOI
metonuke (I'mnsipos, 1987). IlepBoHauaabHO oOCHE-
JIOBaJIach MOACTUIIKA, U3 KOTOPOI BRIOMPAJIN BCE Haii-
JIEHHBIE YepBU, 3aTeM ITPOBeIeHa IOCI0iTHasT pacKoIKa
MOYBHI IO TJIyOMHBI BCTpedaeMocTH yepBeii (Ha Kas-
Ka3ze, Kak IpaBujio, He 6osee 40 cm).

DKoJIornyeckye XxapaKTepuCcTUKA MECTOOOUTaHUIA
pacTUTENIbLHBIX coo0IecTB (N — OOrarcTBO IOYBBI
a30TOM; R — IoYBeHHAasI KMCJIOTHOCTD; L. — OCBEIIeH-
HOCTB; F'— yBinaxkHeHue MouBbl; 7 — TeMrieparypa) rmo-
JIy4eHBI KaK CpeIHEeB3BellleHHbIC 0a/UIbl IO COOTBET-
CTBYIOIIIVM XapaKTepUCTUKAM BUIOB COIJIACHO 3KOJIO-
rnueckoi mkane I'. Dinentcepra (Ellenberg, 1996).

JlaTmHCKMe Ha3BaHUS COCYIWCTBIX pacTeHUM
npuseneHsl o C.K. Yepemanony (1995), mxoB — B
JIECOBEAEHUE
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cooTBeTcTBUM co crirckoM (Ignatov et al., 2006). Co-
obmrecTBa THUNMU3WPOBAHLBI HA OCHOBE pabOTHI
“Onpenenurtenb TUNOB Jeca EBporneiickoit Poccun™
(www.cepl.rssi.ru/bio/forest/). IJIst BLISIBICHUSI OCO-
OeHHOCTEN COOOIIIECTB Pa3HbIX CTAAWMN JeMYyTallUOH-
HOI CYKIIeCCUM UCCeqoBaHHbBIX jJiecoB CeBepo-3a-
nagHoro KaBkasa TIpoBeAEHO COMOCTaBIEHUE WX
9KOJIOTO-1IEHOTUYECKOTO cocTaBa. BbleneHo 111ecTb
9KOJIOTO-1IEHOTUYECKUX TpyImn: Br — OopealbHbIE
BUAbl; Nm — HeMopaJibHble; M Fr — TyroBo-omyiie4-
HbIe; Nt — HUTpodmabHbIe; Ox — OalipauHbie; Rock —
CKaJIbHBIE.

Ha xaxpgoit mpoOHOII IJIoIagu 3aJ0XKEHbI IO
3 reoboTaHMYeCcKMeE TIomankKy pasamepom 20 X 20 M,
Bcero BuIITONMHEeHO 27 onucanuii. Ha reo6oranuye-
CKUX IJTOLIagKaX YYTeHbI BCE€ BUIbI COCYIMCTBIX pac-
TEHUII U MXOB, OIIpeAesieHO oO0Ilee ITOKPHLITHE II0
sipycaM. baiuibHast oleHKa IMOKPHITUS—OOWIINS BbI-
MOJIHEeHA C UCMOJIb30BaHMeM IIKajibl bpayH-bianke.
OpauHauo re000TaHMYECKUX OITMCAaHUIA IIPOBOII-
I C IIOMOIIbI0O MHOTOMEPHOTO HEMETPHUYECKOIO
IIKAJUPOBAHUS B Cpelie CTATUCTUYECKOro MporpamM-
mupoBaHusi R (www.R-project.org). Mcnonb3oBaiu
MaTpuly paccrossauii bpes—Keprtuca — nepen opau-
Hauuel JaHHbIe TpeoOpa3oBau CJIEAYIOIIUM o0pa-
30M: OaJUIBI TTOKPBITHS IS APEeBECHBIX ITOPO, 3aMe-
HWIN TUIOLIAASMU TIONEPEYHBIX ceueHuil (M? ra~!),
3aTeM OOMIME BCEX BUOOB CTaHAAPTU3UPOBAIU IIy-
TeM AeJIeHUs] Ha MaKcuMaJjibHble 3HaYeHus1. Bcero B
OpIMHALIMOHOM aHaJIu3¢e y4acTBOBaIO 74 BUAA COCY-
IUCTBIX pacTeHUIl, MXOB M JIMIIAWHUKOB (BUIBI,
BCTpEUYEHHbIE MEHEe YeM Ha 3 TUIOIaaKax, U3 aHaIu-
3a UCKJIIOYWIN). [IJIs1 MHTepIpeTaliuy OpaAUHALIAOH-
HOM IyarpaMMBbl CTPOMJIM KOPPEJISIIMOHHEBIE BEKTO-
pPBbl BKOJIOTMYECKMX IIIKajJ, BUAOBOIO OOraTcTBa I10
sipycaM, BBICOTBI ¥ BO3pacTa APEeBECHBIX ITOPOI.

J11s1 OLIeHKM BIIMSTHUS CTaIWMM CYKIIECCUM Ha IT0Y-
BCHHEIC XapaKTePUCTUKU IIPUMEHSUIM V-KPUTEPU
(Husson, 2017; JIykuna u ap., 2018).

PE3VIIBTATHI 1 OBCYXIEHUWE
Pacmumenvrnocmo

AHanmu3 cool1IecTB UACHTU(PULIMPOBAHHEIX CTa-
N1 BOCCTAHOBUTEIBHOI CYKIIECCUM MO KOJIOTHYEe-
ckuM mikanam I'. Dmnenbepra (Ellenberg, 1996) mos-
BOJIWJI OIIpEAS/IUThL HanboJjiee 3HAYMMBIC (PaKTOPBI
IUIsT (bYHKIIMOHMPOBAHUS PACTUTEILHOCTH Ha O0BEK-
Tax WCCJIENOBAaHWI: OCBEIICHHOCTb, VYBJIaXXHEHUE,
KHUCJIOTHOCTB/IIEJIOYHOCTh U OOTaTCTBO TOYBBI a30-
toMm. Ha puc. 1 n3o6paxkeHbI BEKTOPBI 3KOJIOTTYECKIX
dakTOpOB, paccUynTaHHEBIE IO mKajaaM I'. DineHobep-
ra, KOTopble HanboJjiee YETKO OTPaxKaloT SKOJIOrndIe-
cKyo guddepeHImanmno craauii cykieccuu. JnmHa
M HaITpaBJIEHE BEKTOPOB OTPaXKaloT CTEIIeHb KOppe-
K pakTOPOB C OCSIMH, HO HE SIBJISIIOTCSI perpec-
CUOHHBIMH IIPSIMBIMU.
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Ocsb 1 (70.2 %)

Puc. 1. OpauHaiys 27 reo600TaHNYECKUX OIMMMCAHUI METOIOM HEMETPUYECKOTO IIKaTMpoBaHus. CTaauu CyKIIECCUU XBOMHO-
LIMPOKOJIUCTBEHHBIX JiecoB: | — panHss, Il — nepexomgHas, 111 — mo3nHss; 1—9 — HoMmepa npoOHBIX Mwiolaneit. BekTopsl
M xass I'. Duten6epra: F— moYyBeHHOE YBIIaKHeHUE, L — OCBEIIEHHOCTh, N — 60raTCTBa MOYBHI a30TOM, R — TOYBEHHAsI KHC-
JIOTHOCTB, T'— TeMIiepaTypa; BO3pacT — CPEIHUI BO3PACT IePEBbEB MO MTPOOHBIM TIJIOIIAASIM; BBICOTA — CPEIHSISI BBICOTA Jie-
peBbeB, SR.A, SR.B, SR.C, SR.D — uucino BunoB B sipycax A, B, C, D, cooTBeTCTBEHHO.

MHoroMepHbIii aHaIU3 reo00TaHUYECKUX OMNM-
CaHUM pas3HbIX CTaaAui AEMYTALIMOHHOM CYKIIECCUU
o 3KojdorndeckuM mkanam I'. Diuren6epra (puc. 1)
BBISIBUJI TIPUYPOUYEHHOCTh pAHHECYKIIECUOHHBIX CO-
00111ecTB (OCMHOBO-TPabOBbIE XKUMOJIOCTHO-MEJIKO-
TpaBHbIE€) K YYAaCTKaM C TTOBBIILIEHHOI OCBEIIEHHO-
CTblO, HU3KOM KUCIIOTHOCTBIO, BHICOKMM YBJIaXKHEHM -
€M U 0OoraTCTBOM IOYBBI a30TOM IIO0 CPaBHEHUIO C
coob11iecTBaMu nepexoaHoit (OyKOBO-TTMXTOBO-Tpa-
OOBbIE MEJIKOTPaBHbIC) U MO3AHEN (MUXTOBO-O0YKO-
Bble MEPTBOIOKPOBHbLIE) cTagusiMu. Bo diope paH-
HECYKIIECMOHHBIX COOOIIIECTB BbIILIE T0JISI CBETOIIO-
OUBBIX, BJIArOJTIOOMBBIX, HUTPOGUIBHBIX U
TETUIOTIOOUBBIX CPEIU3EMHOMOPCKUX U CyOCpenu-
36MHOMOPCKUX BUJOB T10 CpaBHEHUIO ¢ (hJIOpoit co-
0oO0I1IeCTB MEPEeXOJHON U Mmo3aHen ctaguii. Ha paH-
Hell cTaauu MPOEKTUBHOE MOKPHITHE TPaBSIHO-KY-
CTapHUYKOBOTO sipyca mocturaeT 20—25(35)%.

BaxxHo oTMETUTB, YTO COOOIIECTBA TEePEXOTHOMN
CTaIyM MO BCEM IKOJOTHMYECKUM (haKTopaM 3aHNMa-
IOT TIPOMEXKYTOUHOE TTOJIOKEHNE MEXITYy CpaBHHBae-
MBIMHM coobI1iecTBaMu. Ha manHoi#t ctanny mpoucxo-
AT paciaf sipyca IIepBoTo MOCIepyOoOIHOTro ITOKOJIE-
Hus1 gepeBbeB Carpinus betulus n BbIXOH B BepXHUM
JIPEBECHBIN SIPYC TO3JHECYKIIECCUOHHBIX BUIOB —
Abies nordmanniana v Fagus orientalis. 3ToT npoliecc
COIIPOBOXIAETCS TIOCTeTIEHHBIM BBITECHEHHEM Ha

MO30HEN CTaiuu 1eMYTAllMOHHOM CYKIIECCUU CBETO-
JIIOOUBBIX PAaHHECYKIIECUOHHBIX BUIOB T€HEBBIHOC-
JIMBBIMU TIO3HECYKIIECCUOHHBIMU, TTIO3TOMY (hjiopa
OYKOBO-TIMXTOBO-TPAOOBBIX MEJIKOTPAaBHBIX CO00-
ILIECTB OTJIMYAETCs HauOOJbIIMM BMIOBBIM Oorar-
ctBoM (71 BUI), BKJIro4Yass BUABI pacCTeHUI paHHEN U
no3aHel cranuii. [IpoeKTUBHOE MOKPBHITHE TPAaBSIHO-
KyCTapHUYKOBOTO sipyca — 35—50(80)%.

CpaBHUBasi 3KOJIOrO-IIEHOTUYECKYIO CTPYKTYpPY
pa3HBIX CTagMii M3y4aeMOro CYKIIECCUOHHOIO psiia
XBOMHO-ITMPOKOJMCTBEHHBIX JIECOB, CJIEAYET OTME-
TUTH TIpeodaJaHre Ha BCeX CTaaUsIX CyKlecCcuu 00-
pealbHBIX Y HEMOpPaIbHBIX BUIOB (86—89%), hopMu-
PYIOIIMX OCHOBHOE SIIPO JIECHOM (hITOPHI 3TOI TeppHr-
TOpUM. AHAIN3 3KOJOrO-LIEHOTUYECKON CTPYKTYpPHI
pPACTUTENbHBIX COOOIIECTB HA Pa3HBIX CTAAUSIX CYK-
LIECCUM TO3BOJIMJI YCTAHOBUTH, UTO B TOPHBIX Jecax
CeBepo-3amanHoro KaBkaza Ha mo3gHell craguu
CYKIIECCUU DKOJIOTO-1IEHOTUYECKAs CTPYKTYypa yIIpo-
1Ia€TCsI, YTO MPUBOIUT K (POPMHUPOBAHUIO OJIUTOHO-
MUHAHTHBIX MEPTBOIIOKPOBHBIX coobiecTB. Ha paH-
HEl U MEepeXOdHON CTaausX BBILIE O0JiSI HEMOpPAJb-
HBIX, HUTPOGWIBLHEIX W JIYTOBO-OITYIIIEYHBIX BHUIIOB,
OTMEYEHO MPUCYTCTBUE OalipayHbIX BUIOB, Ha ITO3M-
Helt — 3HAaYUTEJIbHO BO3pacTaeT J0JI1s1 00pealbHBIX BU-
JIOB, PE3KO CHUXXAETCS JOJISI JIyTOBO-OITYIIIEYHBIX BU-
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JIOB, MOJTHOCTBIO OTCYTCTBYIOT OaiipauyHble U HUTPO-
(GMIILHBIE BUIBI.

[MuxTOBO-OYKOBBIE ~ MEPTBOMOKPOBHBIE  Jieca
MO3AHEl CTaAuy OLIEHMBAIOTCSA KaK caMble MajOBU-
JIoBbIe (22 BUOa) OJIMTONOMMHAHTHBIE COOOIIECTBA.
Ilo yrciy BUIOB B COCTaBe PACTUTEIBHBIX COOOIIIECTB
Ha MO3IHEeN cTaguu MpeodianaroT AepeBbs (8 BUIOB),
U3 KOTopbixX Abies nordmanniana v Fagus orientalis siB-
JISTIOTCST OCHOBHBIMM CcpenoobpaszoBaTesiMu. OcTaib-
HbIE BUIbI IEPEBLEB BCTPEUAIOTCS B TTOIIECKE SIMHNY-
Ho. [lepexon K 3aKTIOYUTETBHON CTamMU MTPOUCXO-
IIAT TIOCJIE TIOJTHOTO BRITIAIEHUS M3 IPEBECHOTO sIpyca
BCEX CBETOJIIOOMBBIX BUIOB. Ha mo3nHeil ctaagum Bbl-
coTa NIPpEeBECHOTO IToJIora yBeJImdmBaeTcs mo 60 M.
JlaHHBIN TIpoliecc compoBokaaeTcsd muddepeHIa-
LIMeil TPEeBOCTOSI HA JBA XOPOILIO Pa3IUUUMBIX TOdb-
sipyca: A, — Bbicota 20—30 M u A; — 50—60 M. BepxHuii
noabspyc hopmupyet Fagus orientalis, a HyokauiA — Ab-
ies nordmanniana, 9T0 IPUBOINT K CWJIBHOMY 3aTeHe-
HUIO U (DOPMUPOBAHUIO METPOBOITOKPOBHBIX CO00-
ecTB. MeIKOoTpaBHBIE W BBICOKOTpPaBHBIE BUIBI
BCTPEUYAIOTCS EAMHUYHO B PENKUX OKHAX IPEBECHOTO
sgpyca. [lpoekTuBHOe MOKPHITUE TPaBSIHO-KyCTap-
HUYKOBOTO sgpyca cocTaBisieT 3—5(8)%.

BaxxHBIM mToKazaTteneM Ol OLIEHKM BOCCTAaHOBH-
TEJIbHOM CYKIIECCHU PACTUTEIbHBIX COOOIIECTB U U -
HaMUKU 3amaca yrjiepoja B ycioBusx CeBepo-3a-
nagHoro KaBkaza siBiisieTcssi aOCOJIOTHBIM BO3pacT
JIIepeBbeB U OOIIMIT 3a1mac CTBOJIOBOM IpeBECHMHBI HA
pa3HbIX CTaAusIX pa3BUTUS ApeBocTosi (puc. 1). B
OCHUHOBO-TPa0OBBIX  XMMOJIOCTHO-MEJIKOTPAaBHBIX
cooOIIecTBaxX paHHEN cTaguyi MaKCUMAaJIbHBIIT BO3-
pacT aepeBbeB oTMeueH g Populus tremula (65 ner),
Carpinus betulus (54 net), Quercus petraea (55 ner),
Fagus orientalis (45 net) u Cerasus avium (43 rona)
MpU CpelHeit BbICOTE ApeBECHOTO sipyca 22 M. AGco-
JIIOTHBIM BO3pacT JIOMUHAHTOB IPEBECHOTO SIpyca CO-
MIOCTaBUM, II0O3TOMY MOXHO YTBEpXKIaTb, YTO 3TU
pPaHHECYKIIECCUOHHbBIE COOOIIEeCTBA MPEACTaBISIOT
€000ii TIepBOoe ITOKOJICHUE IePEBhEB IeMyTallIOHHOM
cykueccun. CpemHUIA 3armac CTBOJIOBOM JpPEeBECHUHBI
cocrasiser 293 + 34 M3 ra~!, us koropsix okoo 75%
cocrtasisieT 3anac Carpinus betulus v oxono 20% —
Populus tremula; Ha TOJIT0 OCTaJIbHBIX BUIOB MPUXO-
nurcda meHee 5%.

[lomHast cMeHa OCHMHOBO-TPAOOBBIX KMMOJOCT-
HO-MEJIKOTPAaBHBIX COOOIIECTB paHHEW CTaauu Ha
OYKOBO-TIMXTOBO-TPabOBBIE MEJIKOTPaBHBIE CO00-
IIECTBA MEPEXOIHON CTaAUM MPOMCXOAUT OPUEHTH-
poBouHO B Bo3pacTte 80—110 neT, Korma cpeaHsist BbI-
cota apeBoctos nocturaet 30—35 M. B coobmecTBax
9TOM CTagWU MPOUCXOOUT ITOCTENIEHHOE BHINAICHNE
PaHHECYKIIECCUOHHBIX BUIOB, IO3TOMY MaKCUMaJlb-
HbIif aOCOJIIOTHBIN BO3PACT IePEBbEB UMEIOT MO3IHEe-
CYKIIeCCUOHHEBIe BUIBI Abies nordmanniana — 94 r n
Fagus orientalis — 91 r. MakcuManbHBIi BO3pacT paH-
HECYKIIECCHOHHBIX BUAOB IePEBbeB COCTaBIsAeT 60—
90 net — Populus tremula (88 ner), Carpinus betulus
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Puc. 2. DKOJIOro-1ieHOTUYECKUE TPYIIIBI paCTEHUI Ha
pa3HbIX cragusx cykueccuu. Ctaauu CyKIIeCCUU XBOM-
HO-IIMPOKOJUCTBEHHBIX JiecoB: I — paHHsisa, 11 — mepe-
xomHast, III — mo3gHssI. DKOI0ro-neHOTUIYECKue TpyIi-
nel: /I — GopeabHbIe; 2 — HEMOpajbHbIe; 3 — JIyTOBO-
omnyie4yHbie; 4 — HUTpoWIbHEBIE, 5 — GalipauyHble; 6 —
CKaJIbHbIE BUIBI.

(80 ner), Cerasus avium (55 T). Bce paHHecykiieccu-
OHHBIC BUIBI JEPEBHEB UMEIOT IMOHIKEHHYIO XM3-
HEHHOCTb, X OHTOTEHETHYECKHE CIIEKTPhI Mpepbl-
BUCTHIE 1 MHBAa3MOHHO-PETPECCUBHEIE, 3T IePEBbs
ITOCTETIEHHO OTMUPAIOT 1 BBITIAJal0T U3 COCTaBa CO-
obmectBa (I'opHoB u np., 2018). CpenHuii 3amac
CTBOJIOBOI1 IpeBecUHBbI cocTansier 319 + 87 m3 ra!,
npu 3ToM Ha oo Carpinus betulus mpuxomguTcs OT
40 mo 50% Bcero 3amaca ApeBeCUHBI, Abies nordman-
niana — 20—30 u Fagus orientalis — 20—25%.

B nmuxT0oB0O-0yKOBBIX MEPTBOITOKPOBHBIX COOOIIIE-
CTBax MO3/IHEN CTAAUU MOJHOYIEHHBIA OHTOTCHETU -
YEeCKMI CIIEKTP UMeeTCsl JINIb Y Abies nordmanniana.
V Fagus orientalis ctiektp nipepbsiBUCTHI (I'opHOB 11 Op.,
2018), 4TO MOXHO OOBSICHUTH CITOCOOHOCTBIO MOJPO-
cTa OyKa B YCJIOBUSIX KpaiilHe HU3KOM OCBEILIEHHOCTHU
JIOJITO HAaXOIUTbCSI B UMMATypHOM COCTOSIHUU, HE
nepexonsi B BupruHuibHoe (Helliwell, 2012). ITpu
YBEJIMYEHUM YPOBHSI OCBEIIEHHOCTU B YCJOBUSIX
OKOHHOI IWHAMUKHU MOAPOCT OyKa ObICTPO BHIXOAUT
B BEpXHUI IPEBECHBIN SIpyC, OOTOHSISI B POCTE TTUXTY
(Ammer et al., 2008). MakcuMalIbHBII a0COTIOTHBIN
Bo3pacT Abies nordmanniana nocturaet 327 et (Ha
cocenHUX yyacTkax — 1o 450 net), a Fagus orientalis —
186 ner. Ha mo3mHeil cTamum pe3Ko yBEIMIUBAETCS
CpeIHMI1 3a11ac CTBOJIOBOM ApeBeCHHBI (puc. 1) — mo
1097 £ 265 M3 ra—'3a cyer CyLIECTBEHHO YBEIUUEHMUS
BBICOTHI IPEBECHOTO TToJIoTa — 10 60 M U yBEeTUUeHUS
nuaMmeTpa aepeBbeB. [1pu 3ToM B OYKOBO-MUXTOBBIX
MEPTBOMOKPOBHBIX COOOIIECTBAX TO3MHEN CTaauu
Ha momio Fagus orientalis npuxonutcst ot 66 1o 82%
BCEro 3araca CTBOJIOBOI IpeBecuHbl, a Abies nord-
manniana — ot 16 no 32%. Takum o6pa3oM, B TTO3/-
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HecyKileccMOHHBIX Jecax CeBepo-3amamHoro Kas-
Kasza IpM Hepexolie OT CpedHell K MO3MHEN cTaauu
JIeMyTallMOHHOI cyKlleccuu B Bo3pacte 150—180 yet
MIPOUCXOAUT 3HAYNTEIIFHOE TeIIOHNPOBAHNE YIIepO-
Jla 3a CYET PE3KOro yBeJIMUEeHMsI OOIIEeTo 3aIraca CTBO-
JIOBOM IPE€BECUHHBI.

Kucaomrnocmo, codepacanue azoma
u yanepooa 6 noueax

PesynbTaThl OIIEHKM BIMSTHUST CTaIWil CYKIIECCHIA
Ha XapaKTePUCTUKU KUCIIOTHOCTHU TTOYB C MCIIOIB30-
BaHUEM V-KPUTEPUS NEMOHCTPUPYIOT, YTO CaMbIM
BBICOKMM 3HadeHneM pH moaropusonra L momeTrr-
KA OTIWYAJINChH Jieca paHHEW CTaIuMl CYKIIECCUM
(OCMHOBO-TPabOBbIE KMMOJOCTHO-MEIKOTPABHbIE):

(pHyuo = 6.3), a caMbIM HU3KUM — Jieca MePEXOIHOM

craquu (pHy o = 5.1). Jleca mosnHeit cranuu 3aHu-
MaJIyd MpoMeKyTouHoe ToJioxkeHue (Tad. 1). IToaro-
PU30OHT oraga OYKOBO-IIMXTOBO-TPabOBBIX JIECOB
(nepexomHasi CTaaus) OTIMYACTCS CaMOil BBICOKOIA
aKTyaJlJbHOM U OOMEHHOI KMCIIOTHOCTBhIO. ITpupony
BBICOKOI KMCJIOTHOCTM ITOAropu3oHTa L Tepexomn-
HOM CTaauM MOXHO OOBSICHUTh KOMOMHUPOBAHHBIM
BIUSTHHMEM OITaja MUXThI, Tpaba u Oyka. M3BecTHO,
yTo ypoBeHb pH OyKOBOM NOACTUIKM HU3KUIA
(pHy,0 = 4.5 (Anderson, 1973); oman Oyka xapakre-
pu3yeTcsl BEICOKUM CoepKaHneM BTOPUYHEIX MeTa-
00JMTOB (TAHMHOB U JIP.) U HU3KO CKOPOCTHIO pa3-
JoxxeHus. Ha mpuMepe TaexkHbIX JIECOB TTOKa3aHo, YTO
MoJtonblie aepeBbsa e (40—50 jeT) oKa3pIBalOT IIOM-
KUCJISIIoNIee Bo3neiicTBMe Ha MOACTWIKY. CTapoBO3-
pacTHbIE IepeBbsl OKA3bIBAIOT OOpaTHOE BO3/IEICTBUE,
4To onpeaensiercs (1) HaKorieHrueM B BBICOKOBO3PACT-
HOI1_OITaTalonIeii XBOe CTAPhIX IEPEBBEB HE CITOCOOHOTO
K peTpaHC/IOKAIIMK KaJiblIUsI BHYTPU AepeBa, a TaKxKe
(2) dopMupoBaHMEM MMM IDIOTHOIO ITOJIOra, Ciado
MPOIYCKAIOIIETO OCAIKM, YTO IIPEeAOTBPAIlAeT BHIMbI-
BaHUe ocHOBaHU u3 noyB (JlykunHa u np., 2008). ITo-
CKOJIBKY ITMXTa, KaK U €JIb, SIBJISIETCSI MO3THECYKIIEC-
CHUOHHBIM BUIOM U UMEET CXOIHBIE C €J1bI0 OMOI0r -
YyecKre 0COOEHHOCTH, MOXHO MPEATOJIOXUTh, YTO B
JTaHHOM cJTyJae TaKxKe HaOII0IaeTCsI ITOIKUCISIONIee
BJIMSIHUE OITaga OOMJILHOIO MOAPOCTa MUXThI BO3pac-
Ta 5—10 net. CyllecTBeHHBIN BKJIad B IMOBBLIIIIEHHOE
coliepkaHrue OOMEHHOTO aIIOMUHMS B OpTaHOT€HHBIX
TOPM30HTaX BHOCUT I'pad, IMCThSI KOTOPOIO HaKaTLIN-
BaIOT aJIIOMUHUI B IBa pa3a O0JIbllIe, YeM JIUCThS OyKa
(Kooijman et al., 2018). BepxHuii mogropu3oHT MO~
CTWJIKM Ha HAYaJIbHOM CTaaiuy OTJIMYAETCS BBICOKOM
CTENEeHbIO HACBIIIIEHHOCT OCHOBaHUSIMU, KOTOpasi
MOCTENEHHO CHIDKACTCS K ITO3MHEI CTaIuu.

IMTonropuzontsl FH Ha mo3mHel ctanuy ¢ TOMUHU -
poBaHUEM OyKa 1 ITMXThI, GOPMUPYIOIINX TPYIHOPA3-
JIaraeMbIii omaj, OTINYAIMCh CAMBIM HU3KUM 3Hade-
HueM pH mpu corocTaBUMBIX YPOBHSIX Ha paHHEHN u
nepexogHoi cranusx. [1pu aTom conepkaHue oOMeH-
HOTO aJTIOMUHUS, TaK e KaK U B BepxHeM L-mmoaropu-

30HTE, IOCTUTAET CaMOI'0 BEICOKOTO YPOBHS Ha Tepe-
XOOHOM CTaIuM, TAe BKJAm rpada B (popMHpoOBaHUE
MOJACTUIKU JOCTUTAET MAKCMMYyMa, YTO OOYCJIOBIMBA-
€T ¥ CaMyI0 BBICOKYIO OOMEHHYIO KUCJIOTHOCTb.

AXTyanbHasi KMCJIOTHOCTh MHUHEpPaJbHBIX TOPH-
30HTOB A U B Mexay cranusiMu CyKIIECCUU HOCTO-
BEpHO He pa3iandaiack. [Ipy 3ToM ciemyeT OTMETUTD,
4TO coAepXaHhe OOMEHHOro aJllOMUHUSI B MUHE-
paJibHOM Tipoduie MOYB Ha HaYaJIbHOM U TIepexo-
HOM CTagusIX JOCTUTAJI0 MaKCHMMyMa B WJLIIOBUAJIb-
HOM TOPM30HTE, a Ha MO3IHEei CTaIuy OTHOCUTEILHO
PaBHOMEPHO paCIIPEEIISIIOCh MO TIPOMUIIO, YTO CBSI-
3aHO ¢ 00JIee IPKO BEIPAXKEHHBIMU IIPOLIECCAMU OLJIE-
eHus. B mumoBrMasbHOM TOPU30HTE CcollepskKaHne 00-
MEHHOTO aJTIOMUHUSI U OOMeHHasi KUCJIOTHOCTb OKa-
3aJIMCh JOCTOBEPHO BBIIIE HAa MNEPEXOMHON CTaauu
CYKIIECCUH M HIKE Ha MO3THEM.

Conepxanue azota B L-moaropuzoHTe Ha paHHe
CTaJIuy 0Ka3aJ0Ch TOCTOBEPHO BhIIIE, a yIiepoaa co-
MOCTaBMMO IO CPaBHEHMIO C NPYTMMU CTaIUSMM.
OtHomenue C : N cyllleCTBEHHO YXe Ha paHHeit cTa-
IMA Y HE OTJIMYAJIOCh MEXIY IPOMEXYTOUHOU U
MO3HEN CTaAUAMU. AHATOTUYHbIE 3aKOHOMEPHOCTHU
st otHowieHUs: C : N HaGIomaloTCs U B TIOATOPU-
3oHTe FH.

BrigBiaeHHEBIC pa3Iums OOBSICHSIIOTCS KAaYeCTBOM
oraja: Ha HayaJbHOM cTaauu omaj rpada, >XMMoJ0-
CTH, MEJIKOTpaBbsl OOraT a30TOM, a Ha ITO3IHEeI cTa-
UM omaja OyKa M MUXTHI COACPKUT MEHBIIIE a30Ta 1
OoJibllle BTOPUYHBIX MeTaboauToB. Omnan HU3KOIro
KadecTBa pasjiaracTcsl MeayiecHHee, HaKOIUICHUE Y-
Jiepoaa IIPOUCXOINT 3a CUET HAKOTUICHUS B TIOACTUII-
Kax BTOPUYHBIX METaOOJIUTOB.

B rymycoBoM ropusoHTe A Ha MO3OHEN cTagnu
MIPOUCXOAUT CHIKEHHME COMEpKaHUs W yriiepoaa, U
a30Ta, HO IIPU 3TOM IIPOUCXOIUT U Cy>XKECHE OTHOIIIE-
Husa C : N: 10 mpotuB 12 Ha mepexomHOI M paHHEH
cranusx. CHIDKeHHUE Cofep>KaHusI OMOreHOB Ha IT03-
Hel cTaiuy B TOPU30HTE A OOBSICHSICTCSI HU3KOM CKO-
POCTBIO Pa3JI0XEHMUS OTTafga HU3KOTO Ka4eCTBa, OTCYT-
CTBMEM HIDKHETO TPaBSIHO-KYCTapHUYKOBOTO SIpyca
M, COOTBETCTBEHHO, €ro KOpHEeBOro onana. CxomHbIe
TeHICHILIMY CHIDKEHUSI COAEPIKAHUS Yriiepoaa B To-
pr30oHTe A B OYKOBBIX Jiecax HaOMIOnaau U B IPYTUxX
ncciaegoBanusax (Aubert et al., 2006; Kramer, 2009;
Langenbruch, 2012).

OTHocuTeIbHOE 00oTalleH1Ee TYMyca a30TOM MOX-

HO OOBSICHUTD TAKKE NESITETbHOCTHIO [IOUBEHHOM M€~
3o¢hayHpl. Tak, cOrjiacHO HalIMM JaHHBIM (TaOJ. 2),
Ha To3aHeil cTtaguu OuomMacca HOPHBIX TOXKISBBIX
uepBeil (Dendrobaena mariupoliensis) Bo3pacraet 1o-
YTH B BOCEMb pa3 IO CPAaBHEHUIO C MPEIbIAYLINMU
cranusaMu. Kak n3BecTHO, HOpHBIC UepBU Ha TTOBEPX-
HOCTHU TMOYBBI OCTaBJISIIOT KOIPOJUTHI C IOBBIIIEH-
HBIM conepxXaHueM a3zoTa (burtionkwmii, 2007), ux oe-
SITEJIBHOCTb TIPUBOAUT K OTHOCUTEJILHOMY oboraiiie-
HUIO TyMyca a30ToM. Takske Ha 3TOM CTaguy 3HAYMMO
BBIIIIE YHMCIIEHHOCTh K 6oMacca COOCTBEHHO MOUYBEH-
JIJECOBEAEHUWE

Ne 3 2019



CYKLHECCHUOHHAA TUHAMUKA PACTUTEJIBHOCTH

7

Tab6muna 1. KucioTHOCTb, coep:KaHue YIJIepoja U a30Ta B MOYBaX Ha Pa3HBIX CYKIIECCUOHHBIX 3Tanax XBOMHO-IITUPO-

KOJIUCTBEHHBIX JIECOB

CranpmapTtHoe Oo6iiee

V-Kpumepuii Cpenee OTKJIOHEHUE CTaH- p-value

IMTokazarenn 10 TOPHSOHTY T10 TOPU3OHTY Obuee JapTHOE

cpemmee| "
I 11 111 | I 111 I I 111 HeHMe I Im | I

Ioaropuzont L (nl =9, nll =9, nlll = 15)
Coour % 1.0 | 1.3 | =2.1(38.7(39.0 350 34 | 3.1 | 6.2 371 5.2 0.30(0.20{0.04
Noou % 28 | 0.2 | =27 | 1.75 | 1.58 | 1.44 | 0.21 | 0.14 | 0.21 | 1.56 0.23 {0.00]0.83{0.01
C:N =21 1.2 | 0.8 | 22 25 24 1 2 3 24 3 0.030.22|0.42
pHy o 35 |-32|-04| 63 | 51 | 56 | 0.6 | 0.2 | 0.1 5.6 0.6 0.00 {0.00{0.70
OK, cMmoib(+) k1! —-30| 42 |—-18| 42 | 73 | 50 | 04 | 0.7 | 0.8 5.5 1.5 0.00 {0.00{0.07
06M. Al emoms(+) kr Y| —1.4 | 3.6 |=32| 1.0 | 22 | 0.8 | 0.7 | 0.7 | 0.2 1.4 0.8 0.16 {0.00|0.00
BS, % 44 | -28|-24| 95 90 91 1 1 1 92 2 0.00(0.01 {0.02
IMoaropuzont FH (nl =9, nll =9, nlll = 15)
Coour % 1.6 | 19 | —3.1|274 (281 (203 7.3 | 5.7 | 41 24.4 6.7 0.11 {0.06{0.00
Noou» % 25| 19 |40 1.45]139|090|0.34|0.25(0.20| 1.18 0.36 {0.01]0.06{0.00
C:N -3.0[-0.8] 34 19 20 23 1 2 2 21 3 0.00(0.44|0.00
pHuo 28 | 1.9 |-69| 68 | 6.7 | 6.1 | 0.1 | 0.0 | 0.1 6.5 0.3 0.01 {0.06{0.00
OK, cMomb(+) kr~! —-35133]103 |14 |33 |24]04]|09]03 2.4 1.0 0.00{0.00]0.73
O6Mm. Al, cmomms(+) kr Y| —2.6 | 4.0 | =2.1| 0.6 | 1.7 | 0.8 | 0.4 | 0.4 | 0.1 1.0 0.6 0.01 {0.00{0.04
BS, % 4.1 | —-12|-43] 98 95 95 1 1 0 96 1 0.00(0.25{0.00
T'opuzont A (nl = 15, nll = 15, nlll = 15)
Coous % 20 | 28 |—48| 48 | 50 | 28 | .1 | 0.9 | 0.9 4.2 1.4 0.04{0.00{0.00
Noou» % 23 ] 21 |—-43]042 041 |0.26 | 0.10 | 0.07 | 0.07 | 0.36 0.11  |0.02{0.04|0.00
C:N 0.7 | 33 |-4.0]| 12 12 10 1 1 1 11 1 0.50(0.00{0.00
pHu o —04] 1.3 |-09| 50 | 5.1 | 50 | 0.3 | 0.2 | 0.2 5.1 0.2 0.7010.20|0.36
OK, cMomb(+) kr~! 03 |—-11| 07 |29 |25]|30]|09 | 13|19 2.8 1.4 0.730.28 {0.45
06Mm. Al, emoms(+) krY| 0.3 | —L1] 08 | 25 | 2.1 | 27 | 09 | 1.3 | 18 2.4 1.4 0.79(0.29|0.43
BS,% 00 | 1.8 | 18| 65 73 58 13 14 23 66 18 0.9810.06|0.07
T'opusont B (nl = 6, nll = 15, nlll = 9)

Cooup % 06 | 01 |-0.8] 0.6 | 0.6 | 0.5 | 0.2 | 0.2 | 0.2 0.6 0.2 0.5310.89|0.44
Nogu» % —26| 1.8 | 0.8 | 0.08 | 0.10 | 0.09 | 0.01 | 0.01 | 0.02 | 0.09 0.02 |0.01{0.07 {0.44
C:N 30 [-1.0|—-2.0| 8 6 5 1 1 2 6 2 0.00(0.31|0.04
pHu o 24 | —-13|—-11| 56 | 53 | 53 | 03 | 0.1 | 0.2 54 0.3 0.02(0.20{0.27
OK, cMmob(+) k1! 03 | 35 |-38| 48 | 61 | 31 | 06 | 11 1.1 4.7 1.6 0.78 {0.00{0.00
06Mm. Al, emoms(+) kY| 0.3 | 3.5 | =3.9] 46 | 59 | 29 | 0.6 | LI 1.1 4.5 1.5 0.76 {0.00 | 0.00
BS, % —041]-21] 25 | 48 43 58 6 12 12 50 12 0.65(0.04|0.01

IMpumeuanue. Ctagus cykueccun: | — pannsis; 11 — nepexonnast; 111 — mo3mHsist; n — 00beM BBIOOPKH; Coﬁm’ o5 — COIEpKaHue yIIepoa,

Nogu, % — conepxanue azota; C: N — OTHOLIEHHE yIJIepo/ia K a30Ty; pHHZO — aKkTyaibHas KuciaoTHocTh; OK, cMoib(+) k! — o6MmeH-

Hast KUCJIOTHOCTB; O6M. Al, cMonb(+) kI~ ! — 06MeHHbIi amoMuHmit; BS,% — HACHILEHHOCTD OCHOBAHUSIMU.
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Tab6muna 2. YucieHHocTb 1 6moMacca (X = SE) oCHOBHBIX BUIOB JOXIEBbIX UyepBeil (ceM. Lumbricidae) B mouBax Ha
pPa3HBIX CYKIIECCHMOHHBIX dTaIaxX XBOMHO-ITMPOKOIMCTBEHHBIX JIECOB

Cragus
I ctanusa Il cranus 111 cranus
Bun
YUCIEHHOCTD, ouomacca, YUCJIEHHOCTD, onomacca, YUCIAEHHOCTD, ouomacca,
9K3. M2 M2 9K3. M2 M2 9K3. M2 M2

Dendrobaena octaedra 1.3£0.17 0.02 £0.01 70+ 1.6 0.44+£0.21 1.67 £ 0.33 0.69 £ 0.01
D. shmidti shmidti 17.7 £ 2.9 3.92 £0.96 22.0%£2.5 2.94+0.29 22.63 £8.62 6.81 +1.72
D. mariupoliensis + + 2.0+0.2 0.8+0.14 6.7+ 3.3 7.22 £ 4.1

[Ipumeuanue. “+” — BuA HaliAeH TOJBKO B ApeBecuHe Bajexa. [—111 — cm. Tabu. 1.

HBIX OOXIEBBIX 4epBeil (INIaBHBIM obOpaszom, Dend-
robaena shmidti shmidti), KOTOpble KaK BTOPUYHBIE
TYMYCOIIOTPEOUTEIN MOTYT CIIOCOOCTBOBATh CHIKE-
HUIO COAepXXaHUsI MTOYBEHHOTO YIJIepoJa B TYMYCO-
BOM TOPU30HTE U OOOTallleHUIO OPraHUYECKOIO Be-
mecTBa a30ToM. B ropuzonTe B HabmronaeTcs 6oJiee
mupokoe orHoimeHne C : N Ha paHHEN 1 nmepexo-
HOM cTagusIxX MO CpaBHEHUIO ¢ mo3nHeil. biaaromaps
npeobiagaHUIo Ha paHHEi!l 1M NEPeXOTHOM CTamusix
JIETKOpAa3JIaraeMoro JMCTBEHHOIO U TPaBSIHOIO OI1aa,
a TaK>Ke pa3BUTOM CeTH KOPHEI MeJIKOTPaBbsl, IIPOUC-
XOIUT OoJiee MHTEHCUBHASI MUHEpAJIM3allsl OpraHu-
YeCKOro BeIllleCTBa MOACTUJIKM. YTJIepoI, BHICBOOOX-
JIEHHbBIIA B pe3yjbTaTe pa3ioXeHUs B IMOJACTUIIKAX,
MUTPUPYET U HAaKAIUIMBACTCS B MUHEPaIbHBIX TOPHU-
30HTaX, TOrAa KakK a30T aKTMBHO IIOTJIONIAETCS pac-
TEHUSIMU.

Hzmenenus 3anacos yeaepooa
8 x00e CYKUecCUOHHO20 PA38UMUS 1€C08

B xone CYKIHECCMOHHOTO pa3BUTHUS JIECOB ITPOUC-
XOIUT 3aKOHOMEPHOEC UBMEHEHMHE 3aI1acoB

yrjiepoaa, 4To OOBbSICHSIETCS M3MEHEHUEM U CO-
JIep>KaHusl yriiepojia B TOpU3OHTaX TMOYB, M 3aIlacoB
MOACTUJIKM, a TAK3KE INIOTHOCTHIO I MOIITHOCTBIO M-
HepaJIbHBIX TOPU30HTOB MouB. OOIIMe 3arachl yriie-
poaa B npopuie nouB LFH-A-AB-B Ha paHHell u
MIPOMEKYTOYHOM CTamMsIX CYKLECCUI He pasimya-
JIUCh U cOCTaBIsLIN 74 1 78 T/Tra cooTBeTCTBeHHO. Ha
MO3AHEN CTaAUM MPOUCXOIUT CYILIECTBEHHOE CHUKE-
HUe 3anacoB 1o 61 T/ra (tabu. 3).

CoracHo TIOJIy9eHHBIM pe3yjbTaTaM, Ha 03[~
Hell cTaguy CYKIIECCUM B IIOICTIIKAX ITPOUCXOIMIIO
CYLIECTBEHHOE HAKOIUIEHWE yriepoda KaK 3a CYeT
YBEJIMYEHUS KOHLICHTPALIMK yIJIepoaa, TakK U BCIIEI-
CTBME BO3pacTaHUsI MacChl ITOIACTWIKU. BBISIBIeHA
MOJIOXKUTENIbHASI 3aBUCHUMOCTh 3aMacoB yIjepoja B
MOJICTUJIKE OT BKJIaJla B COCTaB APEBOCTOS OykKa U
MMUXTHL: C YBEJIMYEHUEM JIOJIU 3TUX JIEPEBbEB B COCTa-
BE OPEBOCTOS YBEIWUYMBAIOTCSI 3amachl yriaepoaa B
MOJCTUIKE. DTO O0YCIOBJIEHO TEM, YTO OItag OyKa u
MMUXTHI OTINYAETCS HU3KMM Ka4yeCTBOM (BBICOKOE CO-
JIepXaHue JIUTHUHOB W TaHWHA, BBICOKAsl KMCJIOT-

HOCTb) (puc. 3), obeclieunBaroIlee CHUKEHUE CKO-
pPOCTU pa3ioXeHUs] OpraHWYecKoro BelllecTBa. Ha
paHHel U MepexOdHOM CTamMsIX 3amachl yrjiepoia B
MOJCTUIIKE BApbUPOBaIu ot 1.8 10 3.7 Tra~!, Ha mo3n-
HEl CTamuy OHM COCTABJIsUIA B cpenHeM 4.7 T ra\.
IIpu 5TOM BKJIaA HOACTUIIKU B OOIIME 3aMachl yrie-
pona Bo3pactai oT 4.2 u 3.9% Ha HadaJIbHOU U Tepe-
XomHOM ctagusax g0 10% Ha mosmHel ctaguu, e B
noaropusonte L comepkanock no 70% 3amacoB moj-
CTUJIKU.

3anacel yriepona B MUHeEpaJbHBIX TOPU3OHTAX
MOYB B TMOYBEHHOM Mpoduie Ha TO3AHEeH cTanuu
CYKIIECCUH CYIIECTBEHHO CHMXKAIOTCA (puc. 4): ecnu
Ha paHHeN 1 MepexoIHOM CTaausIX 3aIachl yriaepoaa
B HUX BapbupoBaau ot 49 1o 80 Tra”!, To Ha nmo3aHe
CTaiuu B OOJIBIIMHCTBE CIy4yaeB OHU COCTaBJISUIM OT
32 10 49 T ra~!. IcKIIloueHUEM SBJISAETCS OQHA IIPO6-
Has TUJIollab, Ha KOTOPOM 3amachl yrjiepoja B Tymy-
COBOM TOPU3OHTE JOCTUTAIOT 3HAYEHU I TTEPBBIX IBYX
CTaIuii CYKIIECCUU, UTO MPUBOAUT K YBEJIUYEHUIO
00LIMX 3amacoB yriepozaa a0 68 T ra~!. Dto Moxer
OOBSCHSITBCS HAUTMYKUEM TPaB, KOTOPbI€ OMPEAESIOT
MOBBIIIIEHNWE MAacChl KOPHEBOTO OIaa — UCTOYHUKA
yriiepoaa B ropu3zoHte A. Hainuue TpaB o0ycioBiie-
HO 0oJiee BBLICOKUM YPOBHEM OCBEIIEHHOCTU JaHHOM
npobHoi tromanu. CiemnyeT OTMETUTh, UYTO TaKue
y4acTKM Ha MO3JHEeH cTaauu — peakoe siBjieHue. B
ropu3oHTax AB 1 B BappbupoBaHue 3amacos yriepoja
CYLIECTBEHHO, HO ITPU 3TOM 3aKOHOMEPHBIX U3MEHE-
HUi1 He oOHapyxXuBaeTcsl. MaKCcUMaJIbHbII BKJIajd B
3arachl yrjiepojia mouBbl BHOCUT TOpu3oHT A. Taxk,
JIOJIsl 3TOTO TOPU30HTA B OOIIIEM 3arace yriaepoja us-
MeHsIETCS B cpemHeM OT 57—59% Ha paHHei#l cragumn
1o 40% Ha mo3mHeit. Benmmka Takske q0JISI TIepeXOIHO -
ro ropusoHTa AB, Bapsupyromas ot 16 1o 22%, Torna
Kak noJis ropu3oHTa B mocturaet 23 u 22% Ha Ha-
YaJIbHOU U TIEPEeXOTHOM CTaansIX, COOTBETCTBEHHO, U
Bo3pacraet 10 30% Ha nmo3aHeii.

Bxutan ropuzonTta BC, otnnyatonerocs ot Apyrux
MUWHEPaTBHBIX CYIIECTBEHHO 0oJiee BBHICOKOM TUIOT-
HOCTBIO, B OOIIIME 3aIachl yIriiepoaa He3HAYUTeIeH 1
cocTaBisieT 5—6%, He pa3nmyasch (Kak M comepsKa-
HUeE yIiiepoaa 1 a30Ta) MEXIY CTATUsIMHU CYKIIECCHM.

JIJECOBEJEHUWE
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3amachl yriepona, Tra” !

50 () 5

o |
n 2

J
5 10 15 20 25 30 35
Jons yuactust Oyka B COCTaBe ApeBOCTOs, %

Puc 3. 3aBUCUMOCTB 3aMacoB yrjiepoa MOACTUIKY OT JOJIM yJ9acTus TUXTHI (a) 1 6yka (0) B cocTaBe mpeBocTos B jiecax CeBe-
po-3anagHoro KaBkasa. / — 3amachl yriiepoaa B moaropusonte L; 2 — 3anachl yrieponaa B noaropusonte FH.

90

D
(==}
T

(%)
=]
T

3amnacel yiepona, T ra_!

12 3 4 5]6 7
I cranus cykueccumn

8 9 1o|11 2 13 14 15 16‘
1I cranus cykueccuu

III cranus cykueccuu

Howmep nmouBenHoro paspesa

11

N2 #3

Puc 4. 3anac NOYBEeHHOTO yIjiepoaa Ha pa3HbIX CTAAUSIX CYKIIECCUU, T ra— L =111 — cm. puc. 1. I — TyMyCOBBIif TOPU3OHT A;
2 — MepexoaHblil TOpU30HT AB; 3 — HIDKHMIT MUHEPaIbHBIN TOPU30HT B.

I1pu sToM, kKak u B ropu3oHTe B, oTtHomeHue C/N
JIOCTOBEPHO BBbIIIe HAa paHHE CTaguyd U HIKE Ha
MO3IHEN CTaAM CYKIIECCUMN.

Takum 00pa3oM, CHIDKEHME OOIIMX 3aI1aCOB yTJIe-
pona B ITOYBaxX Ha IMO3IHEN CTAIMM CYKIIECCUU B Jie-
cax CeBepo-3anamHoro KaBka3a cBsI3aHO CO CHIKE-
HUEM 3aIlacoB B TYMYCOBOM TOPM30HTE IOYB, TOTOA
KakK 3arrachbl B OJICTUJIKE, HAIIPOTUB, BO3PaCTaJIH.

CpaBHeHHE 3aITacoB yIyiepola ¢ y4eToM (hUKCH-
POBAHHOTO CJI0SI MUHEPAJIIbHOTO MPOGUIST MOIITHO-
ctbio 0—100 cM IEMOHCTPUPYET, UTO MEHBIIIE BCETO
rmouyBeHHoOro yriepona (72 T ra~!) akKyMyJIMpOBaHO
Ha TIO3MHEN CTamguM CYKIIECCHH, TOTIAa KaK Ha Ha-

YaJIbHOM 1 MPOMEXYTOYHOM CTaAMSIX 3arachl Cylle-
CTBEHHO HE pa3InvyajiiCh, COCTABJISISI COOTBETCTBEH-
HO okoisio 92 1 ra~!. TIpu 3TOM 3amachl yrjiepona B
MOACTUJIKE ObLIM 3HAYUTEIBHO BBIIIE HA IO3THEH
cranuu: 4.7 T ra~! mporus 2.7 1 2.8 HA HAYAJIBHBIX U
IIPOMEKYTOYHBIX CTAIUSIX.

BbIBOJbI

1. PaHHeCyKIIEeCCUOHHBIMHM COOOIIIECTBAMHU II0-
CJIEpyOOUYHOM CYKIIECCMM XBOWHO-IIIMPOKOJUCTBEH-
Hbeix JecoB CeBepo-3amnagHoro KaBkasza sIBIsIIOTCS
OCHHOBO-TPabOBbIE KMMOJIOCTHO-MEJIKOTPABHBIE CO-
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oflecTBa ¢ Hp€O6J'IaI[aHI/I€M BUOOB HEMOPAJIBLHOIO
MCJIKOTpaBbd M BBICOKOTPABbA, IICPEXOAHAdA CTagud
IpeacraB/ICHa 6YKOBO-HHXTOBO-Ipa6OBBIM MEJIKOTpa-
BbEM C HpCO6J'[a,I[aHI/IeM HEMOpaAJIbHBIX MEJIKHNX TpaB U
KyCTapHUKOB, IIO3IHAA CTagud — OJUIOOOMHWHAHT-
HbIMU HI/IXTOBO—6YKOBBIMI/I cooO1IecTBaMu ¢ HEpas-
BUTBIM HAaITOYBEHHBLIM ITOKPOBOM.

2. MHoOroMepHBbIii aHaJIN3 re000TaHNYECKIX OITH-
CaHMM pa3HBIX CTAIWK ITOCIepyOOUHOI CYKIIECCUM
10 9KOJIOTUYECKUM IKaiaM I'. DmeHbepra BhISIBUI
MIPUYPOUYEHHOCTh PaHHECYKIIECUOHHBIX COOOIIECTB
K y4acTKaM C TTOBBIIIIEHHOI OCBEIEHHOCTbIO, HU3-
KOl KMCJIOTHOCTBIO, BEICOKMM YBJIaXXHEHUEM U 00-
raTCTBOM IOYBEI a30TOM ITO0 CPaBHEHUIO C COOOIIIEe-
CTBaMU TNepexogHoi W mosnHeil craguit. Coo0lie-
CTBa MO3AHEH CTaauu MPUYPOYEHBI K KUCIBIM U
OeIHBIM a30TOM MOYBaM C IMpeodJIafaHueM TeHEBbI-
HOCJIUBBIX U XOJIOJOCTOMKMNX BHUIOB pacteHuii. Co-
00I1IeCcTBa NEPEXOTHOM CTaINU 3aHUMAIOT IIPOMEXKY-
TOYHOE MOJIOKEHIE MEXIY COOOIIeCTBAMY paHHEN 1
MO3IHEH CTaauil MO SKOJOTMYECKUM IIKaJIaM.

3. Ha mo3mHei cTannm CyKIeCCUM XBOMHO-IITNPO-
KOJIMCTBEHHBIX JIECOB MPOMCXOAUT BO3pacTaHUE 3a-
MacoB yrjiepoaa B MOACTUJIKE Y UX CHIDKEHHUE B TYMY-
COBOM IOpM30HTE A — OCHOBHOM aKKYMYJISITOPE YIJIe-
pozna B mouBax. Mi3aMeHeHUs 3amacoB ymiepoaa B 9TUX
TOPM30HTAX ITOYB OOYCJIOBJIEHBI CMEHOIM JOMUHUPO-
BaHUS APEBECHBLIX pacTeHWi, (OPMUPYIOLINX OIaj,
pa3HOIo Ka4ecTBa, T.€. C Pa3HbIM COAEPKaHUEM a30Ta
1 BropuyHBIX MeTabomuToB. OtHomeHne C : N B ro-
pU30HTE A peryJmpyercst Kak KaueCcTBOM orlajga, Tak
OMOMACCOI ¥ YMCIICHHOCTBIO TIOUBEHHBIX YePBEil.

4. TlokazaHo, 4To 6e3 ydeTa BKJIaJa HUXKHUX TO-
pu3oHTOB MouB B 1 BC, 3ayerarommx Ha ryOMHE OT
20 mo 80 cM M HMXKe, TOCTOBEpHas OLICHKA 3aIlacoB
MOYBEHHOIO VyIJepoda HEBO3MOXKHA, MOCKOJIbKY
BKJIQJI 3TUX TOPU30HTOB B OOIIIME 3aIlachl yriepoaa B
ITOYBaX MOXET MpeBbIath 20%.

5. KonuyecTBeHHass OIlleHKa XapaKTepUCTUK
MOYB, TAKUX KaK KHUCJIOTHOCTb, OOTAaTCTBO a30TOM,
JIEeMOHCTPUPYET CXOIACTBO OOHAPYKEHHbBIX TPEHIOB B
XOJIe CYKIIECCUOHHOTO Pa3BUTUS TTOYB ITPU CpaBHE-
HUM ¢ U3BMEHEHUSIMU PaCTUTEIIbHOCTY, BBISIBIIEHHBI-
MU TIpU IPUMEHEHHWN 3KOJIOrmdecKnx mKain I'. Di-
JieHOepra.
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Dynamics of vegetation and changes in storage of soil carbon was estimated in forests in post-harvest succes-
sion in northwestern Caucasus. This is an urgent challenge in face of climate change and contribution of forest
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ecosystems to carbon deposition. Mixed forests of northwestern Caucasus (Caucasus Reserve and Apsheron-
sk forestry in upstreams of Belaya and Pshekha Rivers) at different stages of recovery of fir and beech forests
were considered. Three stages of succession were recognized and documented based on eco-coenotic classi-
fication. Aspen-hornbeam honeysuckle-low-grass communities of the early stage transform to beech-fir-
hornbeam low-grass communities at an intermediate stage, and later to fir-beech litter communities. We as-
sessed the environmental conditions at different stages of recovery succession following multi-dimensional
analysis of geobotanic documentation using Ellenberg values. Acidity, carbon and nitrogen content and stor-
ages in the soil were studied by modern techniques. We found that soil carbon storage grows in litter and de-
creases in humic horizon in beech-fir forests of the late stage of succession. These divergent changes in topsoil
were caused by the dominance of wooden plants producing litter of low-quality. Moreover, the decrease of
soil carbon storage is caused by reduction of grasses at the late stage of the succession. However, C : N ratio
in humic horizon is controlled not only by quality of litter, but also biomass of earthworms. We found similar
trends of change of site conditions using evaluation of soil indicators and Ellenberg values.

Keywords: northwestern Caucasus, mixed forests, succession dynamics, acidity f soils, soil carbon pool, nitrogen
composition, C : N.
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