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BTOPUYHBIE CYKIHIECCUHA
MMOCJIE CILIOIIHON CAHUTAPHOM PYEKH COCHSIKOB
B BJIN)KHEM IO IMOCKOBBE

Beeoenue. 3BecTHO, UTO BOCCTAHOBIICHHE JICCHBIX AKOCHCTEM MOCIE aH-
TPOMOTEHHBIX HAPYLIEHUH 10 YCIOBHO KOPEHHOTO THUIIA, IPY YCIOBUHM HATUYHS
B JIOCTYITHOH OJHM30CTH MCTOYHHKOB 0OCEMEHEHMsI, 3aHIMAET HECKOJIBKO CTOJIe-
TUH M 3aBUCHUT OT XapaKTepa MPEeANISCTBYOIETO 3eMIICHIONb30BaHus [Mopo30B,
1900; Menexos, 1962; Peicun, 2009; Jlykuna u ap., 2018]. [Ipouecc ecrecTBen-
HOTO BO30OHOBIICHUS SIBIISICTCS CJIOKHBIM. B HEro MOr'yT BMEIIMBATHCS MHOTO-
YHUCIIEHHBIE JKOJIOTMYECKHEe W JIeCOXO3sIiicTBeHHBIe (akTopsl [Ruano et al.,
2009; Guignabert, 2018; Ribeiro et al., 2022].

CrpykTypa JIecHbIX (PUTOLIEHO30B, POPMUPYIOLIMXCS NOCIe KaTtacTpoduue-
CKUX HapyIICHHH, ONMpeAessieTcsl XapakTepoM MPOTEeKANINX cykueccuit. M3y-
YeHHE 3aKOHOMEPHOCTEH CYKIECCHOHHBIX MPOLIECCOB MO3BOJIAET OLEHUTH Iep-
CIEKTHBBI BO300HOBJICHHS Jieca [boOpoBckwmii, 2010; PasnooOpasue..., 2012;
Kucenesa, 2016; Jlexxnes, 2022]. BHeriHee BMEmAaTeNbCTBO B (PUTOLICHO3 HE-
PEeAKO MPUBOJNUT K KapIUHAILHBIM U3MEHEHHSIM B CTPYKTYPE BCEH DKOCHCTEMBI.
3HaYHTENbHBIC HAPYIICHHUS BO BCEX IICHOIEMEHTaX (PUTOICHO3a HAOMIOAAI0TCS
nocine pyoku [Kpsimens, 2006; bensieBa u ap., 2012; Patacca et al., 2023].

Kak mpaBuiio, maHHBIe HApYIICHUS TPUBOIST K HEOOPATHUMBIM HOCIIEACTBH-
siMm. Ha CrutonHeix BeIpyOKax jiec pOPMHUPYETCS B OJHUX CIy4asxX yepe3 CMEHY
BHIOB-3IA(HUKATOPOB U CcyOAIM(UKATOPOB, YTO NPHHATO CUUTATh TE€HETHYC-
cKuMH psgamu cykieccuit [Mcaes u ap., 2008], a B apyrux — 0e3 CMEHBI d]U-
¢ukaropos [Cykaues, 1964]. HauanpHas (aza BOCCTaHOBUTEIBHBIX CYKIIECCHH
TpedyeT netaipHOro n3ydeHus. HeoOX0auMO BBISBIIATH YCIOBHS, KOTOPHIC ClIe-
JIyeT y4YUTBHIBaTh MpPHU TPOBEACHHM JIECOBOCCTAHOBIIEHUS Ha BBIpyOKax. [lms
00OCHOBAaHHOTO Ha3HAYECHHUS JECOBOCCTAHOBUTEIBHBIX MEPOIPHATHH HEeo0Xo-
UM HaydyHO OOOCHOBAHHBIN MPOTHO3 MOCIEIYIOIINX HANpPaBICHUN CYKLIECCH-
oHHbIX 1MKJI0B [LemuTan u op., 2021; Jlexnes u np., 2023].

Cocna oObIkHOBeHHast (Pinus sylvestris L.) ycToHYMBa TOJIBKO B MECTOOOH-
TaHUSIX C OKCTPEMAaIbHBIMH YCIOBHSMH, B OCTAJIBHBIX CIy4asx OHA CMEHHUTCS
JPYTUMH TTOPOJaMHU JHOO B CHJIY TOTO, YTO IO TeM HJIM IPHYHHAM 3aHUMACT
HECBOWMCTBEHHBIE € MECTOOOUTaHHUs, MO0 B CBS3HM C HCYE3HOBEHHEM (hakTo-

115



Hzeecmus Canxkm-Ilemepbypackoii necomexnuueckoi akademuu. 2025. Buin. 256

poB, noanepxkuBaroux ee cymecrsoanue [Peicun, 2009; Kyxrta u ap., 2023;
I'mazyHoB u ap., 2024a]. PaccmarpuBasi cykieccuu B Jiecax, HEOOXOUMO yUH-
THIBaTh UcTOpHUecKui (akrop. [locme kaTacTpopuIecKnx HApyIICHHH MpoTe-
KalOT JeMyTallHOHHBIE MPOLECCHI, B X0J€ KOTOPBIX MOXET BOCCTAHOBUTHCS HC-
XOJHBI MOPOJAHBIM COCTaB JIPEBOCTOEB. BmecTe ¢ TeM NMOPOAHBIM COCTaB U
CTPYKTypa HacaXXJICHUI CIIOCOOHBI BOCCTAHOBHUTBCS TOJIBKO B TOM Cllydae, ecin
yCIIOBUS, B KOTOPBIX MPOTEKAeT AEMYTAIlMOHHBIH IIPOIECC, COOTBETCTBYIOT
YCJIOBHSIM, B KOTOPBIX OBIIIO c(hOPMUPOBAHO MCXOAHOE HACAXKICHHE.

B koHTeKkcTe I100adbHOrO0 M3MEHEHHsS KIIMMaTa M H3-3a IIHPOKOrO ecTe-
CTBEHHOT'O apeajia COCHa CTAJIKUBAETCS C PAJOM IKOJIOTMYECKH Pa3sHOOOPa3HBIX
yCIOBUH, KOTOPBIE 3HAUUTEIBHO OTJIMYAIOTCS OT €€ 3KOJOTMYEeCKOro ONTUMyMa
[Loarie et al., 2009; Benavides et al., 2013]. IIpu sToM naHHasi MOpoaa UMEET
CIIOCOOHOCTH aJaNTalluy K Pa3INYHBIM 3KOJIOTHYECKUM yCIOBHUSIM.

ITpenMyIIeCTBOM COCHBI TI0 CPABHEHHIO C APYTHMH JIECOOOPa3yIOIUMH T10-
pomamu SIBISIeTCS HETPeOOBAaTETbHOCTh K IOYBEHHBIM ycrnoBusiM. HaubGomee
YCIEITHO BO30OHOBJICHHUE COCHBI MPOMCXOMUT Ha OEIHBIX CYyXUX U 3a00I0UEHHBIX
[0YBaX, TaK KaK B ITUX YCIOBHAX KOHKYPEHIIHS NMPaKTUIeCKu oTcyTcTByeT [I1In-
maHiok, 1974; Yconsues, 2001; Hannerz et al., 2002; Galdina, Khazova, 2019].

OTpunatenbHas CBA3b IYCTOTBHI COCHOBOTO MOIPOCTa € 3(PPEKTUBHBIM ILIO-
JIOPO/AMEM TIOYBBI 03HAYAET, YTO JIYUIIHE ITOYBHI MIOCIIE BEIPYOKH MaTepHHCKOTO
JpeBOCTOS OBICTPO 3aHMMAIOT KOHKYPEHTHI: TPABSIHOW MOKPOB, MOJIECOK, MO~
POCT MEIKOIUCTBEHHBIX Topox [CymupHOB 1 1p., 2020]. HekoTopsie pacTeHns
13 COCTaBa MOAJIECKA M TPABSHUCTBIX PACTEHHH SBIIAIOTCS INIABHBIMH KOHKY-
pentamu cocHbl [JlexxneB, Kymuenko, 2024; Uutera, 1995; Nilsson, Allen,
2003]. MenkoIUCTBEHHbIE TOPOJBI CUHTAIOTCS CHIBHBIMH KOHKYPEHTaMH Ha
MO3/IHUX CTaJUsX BO30OHOBIEHUS XBOHHBIX mopoj [McCarthy et al., 2011; Lof
et al., 2012]. CocHa, mpH BBICOKOW YCTOHYMBOCTH K HEKOTOPHIM CTPECCOBBIM
AOMOTHYECKUM YCIIOBHSM, Ha HAYAIBHBIX CTAAMAX OHTOI€HETHYECKOTO pPa3BH-
TSI HCIBITHIBACT CHJIBHYIO KOHKYPEHIIMIO CO CTOPOHBI TPABSHHUCTBIX PACTCHUI
[Menexos, 1958; Uepnennkosa u ap., 2019].

CoxpaHeHne IIUTENbHO M 3(P(eKTHBHO (GYHKIMOHMPYIOIMX COCHOBBIX
(hUTOLIEHO30B B YCJIOBHSX BO3pacTAmOIIed ypOaHW3allMU KpaiHe Ba)KHO IS
o0ecriedeHNs] YCTOMYMBOTO Pa3BUTHS METaroyMcoB. [IpuropoaHsle neca moj-
BEpKCHBI 3HAYMTENBHBIM Harpy3kaMm, KOTOPBIE CBS3aHBI C IIPOIECCOM ypOaHu-
3amuu [Maxposa, 2021; Korotkov et al., 2023]. YBenuueHue KoimvecTBa pas-
JUYHBIX ~ KaTacTpOQHUUYECKWX HapymieHmil o00yclIaBIMBAaeT aKTyaJbHOCTh
HCCIICIOBAHUI, HAIPaBICHHBIX Ha H3Y4YCHHE OCOOCHHOCTEH JIECOBOCCTAHOBHU-
TEJIFHBIX IPOIIECCOB Ha BEIpyOKax B MOCKOBCKOH 00J1acTH.
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Llenv uccnedosanuss — N3y4eHNe BOCCTAHOBHUTEIIBHBIX MPOLECCOB JIpeBeC-
HOHM M KYCTapHHKOBOH PAacTUTEIFHOCTH HA HayaJbHBIX CTaJIUX JAEMYyTalHH IO-
clie BETpoBaJla C IIOCIEAYIOmeH CIUIONIHOW CaHUTapHOH pyOKoH B COCHOBBIX
HacaxaeHuAxX OommxHero I1oaMOCKOBBsL.

Obvexm u memoouxa uccrnedoganus. OOBEKTOM HCCIEIOBAHUS CTald JIBE
BBIPYOKH TTOCTIE CIUTOIIHBIX CAaHWTApHBIX PyOOK Ha MecTe BerpoBana B 2017 T.
Ha Tepputopur CepeOpsHOOOPCKOTO OMBITHOTO JIECHUYECTBA, OTHOCSIICHCS K
MocxkBopenko-Oxckoii ¢usuko-reorpaduydeckoil mposuHmu. Teppuropus nec-
HUYECTBA 3aHMMAaeT JOJHHY pekn MOCKBBI W Hpuiexaiuii Bogopasaen. [Ipu-
MEpHO IOJIOBHHY IUIONIAIN JICCHUYECTBA 3aHHUMAIOT HaJIIOHMEHHBIC Teppachl
pexu MockBbl [AHHEHCKas | 1p., 1997; Orypeesa, bynaakosa, 2006].

[To necopacTuTeTPHOMY PalOHUPOBAHUIO H3YIaeMbIE YIACTKH OTHOCSTCS K
30HE XBOWHO-UIMPOKOJIMCTBEHHBIX JecoB. IIouBbl cymecdanble. Tun ycinoBui
MECTOIIpOM3pacTaHns — cBexue cybopu (B,). Tum BeIpyOKm — BeHHHKOBO-
pasHoTpaBHbIl. OOGe BEIPYOKM OBUIM pacUMINEHBl OT YIABIIMX JEPEBHEB B
2018 r., creaoBaTeNbHO, UX 3apacTaHne HAYaI0Ch OJTHOBPEMEHHO.

OO6cnenoBanusi BEIPYOOK MPOBOJWINCH B TEUCHUE YETHIPEX JIET, HAUWHAS C
2020 r. IlepBas BwIpyOKa (55°44'30" cam. 37°18'46" B.m.) WMeeT IUIOIIANb
7,76 ra. Bropas BeipyOka (55°44'15" c.ur. 37°19'09” B.11.) uMmeeT miomans 7,79 ra
(puc. 1, Tabm. 1).

Puc. 1. KoHTypBI 00CIe10BaHHBIX BBIPYOOK U PACIIONIOKEHHUE YUETHBIX IUIOIIA0K
Fig. 1. Contours of the surveyed cuttings and the location of the accounting sites
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Tabnuya 1

XapakTepucTHKa HACAKICHMIi, IPON3PaCTABINNX
B CepeOpsiHO0OPCKOM ONLITHOM JIECHHYECTBE HA MeCTe BeTPOBaJia

Characteristics of the stands that grew in the Serebryanoborsky Experimental
Forestry on the site of the wind

BeipyOka | KBapran | Beigen | [Tnomans, ra CocraB Tun neca
Ne 1 44 0 776 10C+b CocHsk
i 45 14 ’ 8C1B10c+In+]] | CHOXHbI
2 8b20c¢
59 3 6520c201c bepesiiic
Pa3HOTpaBHBI
7 6520¢10ac1 1
Ne2 22 7,79 7C3B+0c+]],
45 23 9C1b CocHsk
24 6530c10mc+C CIIOKHBIi
25 7C3b

Ipumeuanue. C — cocHa oObikHOBeHHast (Pinus sylvestris L.); b — 6epesa nosucnas (Betula
pendula Roth); Oc — ocuna (Populus tremula L.); JIn — nuna menkonucthas (Tilia cordata Mill.);
J — ny6 uepenrgatstit (Quercus robur L.); Onc — onbxa cepast (Alnus incana (L.) Moench)

JAnst yuera 4ucIeHHOCTH JIPEeBECHO-KYCTAPHUKOBOI pacTUTEILHOCTH Ha HC-
ClIeJlyeMbIX BBIpYyOKax OBLIO 3aJI0)KEHO 46 KPYyroBBIX YUETHBIX IUIOMIAAOK 1m0 10
M kaxaas. Ha BeipyOke Ne 1 3a0%eHo0 22 yUeTHBIX IUIOMIAKH, Ha BRIpYOKe Ne
2 — 24 momanxu [ ma3yHoB u ap., 20246].

[Tpu oueHke )XM3HECTIOCOOHOCTH ITOJPOCTA HCIIOIB30BAIN KOJIMYECTBEHHbIE
U KadeCTBEHHBIE MOKA3aTeIH: LIBET XBOHW, NPOTSHKEHHOCTh KpOHBI. B mepeuer
BKJIFOYaJIH TOJIBKO YXM3HECIIOCOOHBIN MOAPOCT C TMOApa3AeiIeHHEM ero 10 Kiac-
caM BBICOT. Y KaXJIOTO AK3EMIUISIpa COCHBI M3MEPSUIICH T'OANYHBIE TIPHPOCTHI
0CEBOTO 100eTra B BHICOTY 110 MyTOBKaM.

B xone mccnenoBaHus ONpeneNsIach CPeIHsAs YUCICHHOCTh HA YYETHOU
IUTOLIAZIKe, OMMOKA CpeJHEH UYMCIEHHOCTH, CPEIHEKBaAPATHYECKOE OTKIIOHE-
HUe, KO3 HUIMEHT Bapualuy, MoKa3aTeilb TOYHOCTH HaOMroAeHUH U Ko3ddu-
uueHT romorenHoctu (KI'). Eciu KI' < 1, To pacmpenenenue nmogpocra ciy-
yaitHoe, ecnu KI' = 1, To pacnpenenenue paBHomepHoe, ecnu KI' > 1 —
pacnpeznenenue rpynnosoe [[anunos u ap., 2018].

Ha xaxxmoll y4eTHOH IIIOIaIKe YYUTHIBAIM YMCIEHHOCTh M BBICOTY BCEX
JPEBECHBIX M KyCTapHUKOBBIX pacTeHWi. [Ipn XxapakTeprcTHKe NoApocTa BbIie-

118



JI.B. Jledxicnes, FO.B. Inazynos u op.

JSTOCH TP KJIACCa BBICOT: MeNKUH (BbicoTa 10 50 cm), cpeqauit (51-150 cm),
kpynHbIii (Gonee 151 em)' [3arpees, 1992].
Pacuer cpemHuX 3Ha4YCHHWH, CTAaHAAPTHHIX OMIMOOK, KOA(PHUINCHTA BapHa-

LUK ¥ IPYyTUX CTATUCTUYECKUX [MOKa3aTesieil BBIIOJIHEH B porpamme Microsoft
Excel 2020.

Pezynomamut uccredosanus u ux oocyscoenue. Xapakrep HopMUPOBaAHUS
JIECHBIX COOOIIECTB BO MHOTOM OIPENeNsAeTcss KOHKYPEHTHBIMH B3aMMOOTHO-
IIEHUAMU MEXIy IPEBECHOM pacTUTENbHOCTHIO. V3ydeHue croenblx U mepe-
CTOMHBIX COCHOBBIX HACAKICHUH HE IO3BOJISIET ONPEACTUTh HaYaIbHBIC CTaIUH
ux GopmupoBanus [Pricun, CaBennena, 2008].

B 2020 r. Ha BBIpyOKe Nel 4HCICHHOCTh COCHBI cocTaBisuia 2860 mT./ra,
oepesbl — 1860 mT./ra, ocursl — 410 wit./ra. B 2021 1. Ha BeipyOke Nel maHHBIC
BHIBl YIPOYWIA CBOE JOMHHHPOBAaHHE, YHCICHHOCTb COCHBI COCTaBHIIA
10680 mrT./ra, 6epe3br — 5510 mit./ra, ocunbl — 1640 1mr./ra. Iloprecounsie BU-
IbI: MBa K0o3bs — 2140 mir./ra, psduna — 1770 w./ra. Ha mecroii ron mocie Bet-
poBana (2023 T.) YHCIEHHOCTH COCHBI M Oepe3bl cHU3mWIack a0 7860 u
3570 mr./ra COOTBETCTBEHHO, MPH 3TOM YHCICHHOCTh OCHHBI M HBBI KO3bCH
yBenmuumiach 10 5430 u 4210 mr./ra cooTBeTCTBEHHO. UHCIEHHOCTD PsIOUHEI 32
HCCIIeIyeMBbIH IepHOoJI BapbupyeT B Auamnazone ot 1500 qo 3000 wrt./ra (puc. 2).
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Puc. 2. I3MeHeHNe YUCIIEHHOCTH OCHOBHBIX JPEBECHBIX MOPOJ Ha BeIpyOke Nel
Fig. 2. The change in the number of main tree species at cutting No. 1

' Mpukas MuHHCTepCTBA MPUPOIHBIX PECYPCOB | dKonoruu Poccuiickoit Meje-
pauuu ot 29 nexadpst 2021 roma Ne 1024 «O6 yrBepsxkaenun [IpaBui ecoBoCCTaHOB-
neHusi, GopMBI, cocTaBa, MOPAJAKA COITIACOBAHMS IPOEKTA JIECOBOCCTAHOBIIEHMS, OC-
HOBaHUH I OTKa3a B €ro COIJAacOBaHUM, a Takke TpeOoBaHui k ¢opmary B
3IEKTPOHHOH (popMe IPOEKTA IECOBOCCTAHOBICHUSD.
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Ha BeIpyOke Ne2 B 2020 T. 9HCIEHHOCTH COCHBI cocTaBisuia 1890 miT./ra,
6epesbl — 4420 mwt./ra, ocuHbl — 1150 mr./ra. B 2021 r. YUCICHHOCTH COCHBI,
OCHHBI U HBBI KO3bEH 3HAUUTENIbHO yBenuumiach U coctaBwia 5300, 2540 u
3180 mIT./ra COOTBETCTBEHHO, 8 YACICHHOCTh OepPe3bl COXPAHUIIACh HA TIPEKHEM
ypoBHe u coctaBmia 4410 mr./ra. 3a MOCIEAHUI TOJ] OTMEYaeTCs 3HAYUTENEHOE
YBEIMYEHIE YHCICHHOCTH BCEX OCHOBHBIX JAPEBECHBIX MOPOJ. UNCIEHHOCTE Psi-
OWHBI 32 HCcCNexyeMbIil epron BapeupyeT oT 440 mo 1540 m./ra (puc. 3). Ha
IIECTON T'OJl OTMEYAETCsl 3HAYUTEIFHOS JOMHUHHPOBAaHWE MBHI KO3bEH IO UHC-
JICHHOCTH Cpeau ApeBecHBIX opox (8170 mT./ra).
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E 7000
6000
5000
4000
3000
2000
1000

0 T T T

5
]
3
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Boapacr empyOKu, jger
* CocHa * bepesa * Ocuna ¢ Mpaxozes  * Pabuna

Puc. 3. VI3aMeHeHNe YUCICHHOCTH OCHOBHBIX IPEBECHBIX TIOPO] Ha BBIpYOKe Ne2
Fig. 3. The change in the number of main tree species at cutting No. 2

UuCIeHHOCTh COCHBI Ha BBIPYOKax MPEBOCXOAUT KOJIMYECTBO COMYTCTBY-
IOIIMX HOPOJI, OHAKO I10 CpelHeil BbicoTe Oepe3a M OCHHA 3HAYMTENILHO OIepe-
JKarOT COCHY.

AHanu3 BHIIOBOTO COCTaBa IMOKasaj, 4TO Ha BbIpyOke Nel oOHapyskeHO
11 BumoB nepeBbeB (65% OT 00IIET0 KOMMYECTBA BUIOB JAEPEBLEB U KyCTapHH-
KOB) M 6 — KycrapHuKoB (35%). Ha BeipyOke No2 oOHapyskeHO 8 BHJIOB JA€peBb-
eB (61% ot obmero uucina BUAOB) U 5 BUIOB KycTapHHUKOB (39%). Ha obenx
BBIpyOKax B BO30OHOBIEHHH JOMUHHUPYIOT Oepe3a, OCHHA U cocHa. Takxke B He-
3HAYUTEIFHOM KOJIMYECTBE MPEJCTABICHb] Ay0 uepelrdaTslii, Iuna MeIKOIHCT-
Hasi, KJICH OCTPOJIMCTHBIN, TONOMNb AYIIUCTHIH, YepeMyXxa OOBIKHOBEHHAS, JICIIH-
Ha OOBIKHOBEHHAs, KPYIIHMHA JOMKas 1 Oy3HHA KpacHas.

VYcraHoBieHa 00Ias YHCICHHOCTh APEBECHO-KYCTApHHUKOBOW pPacTUTEIIhb-
HOCTH Ha IIECTOH TOJ{ MOCJIe OCYLIECTBIEHHS CIUIOIIHON CAaHUTApHOH pyOKH
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(puc. 4, 5). UncneHHOCTD IPEBECHBIX U KYCTapHUKOBBIX MOPOJ Ha BEIpyOKke Nel
cocraisieT 26,0 THIC. IIT./Ta, U3 KOTOPHIX 7,86 THIC. IIT./Ta MPUXOAATCS HA IO-
JII0 COCHBI OOBIKHOBEHHOH. UHMCIEHHOCTh NPEBECHBIX M KYCTAPHUKOBBIX HOPOJ
Ha Tepputopu BbIpyOKkH No2 cocraBmser 29,2 ThIC. IT./Ta, U3 KOTOPBIX
6,78 ThIC. IT./Ta IPUXOIATCS Ha JIOJIIO0 COCHBI, OJJHAKO UBA KO3bs IIPEBBIIACT 10
KOJIMYECTBY cocHY Ha 1390 mr./ra.
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Puc. 4. YncneHHOCTH NpeBECHO-KYCTapHUKOBOH pacTUTENbHOCTH B 2023 T.
Ha BEIpyOKe Nel
Fig. 4. The number of woody and shrubby vegetation in 2023 at cutting No. 1
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Puc. 5. YncneHHOCTh IpeBECHO-KYCTapHUKOBON pacTUTENbHOCTH B 2023 T.
Ha BBIpyOKe Ne2

Fig. 5. The number of woody and shrubby vegetation in 2023 at cutting No. 2
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Ha 6-#1 rox mocrne BeTpoBaia u CIDIOIIHOW CAaHHTapHOW PYOKH Ha BBIpyOKe
Nel dopmupyercss HaCaXIEHUE CO CIEAYIONUM CHHTE3HPOBAHHBIM ITOPOIHBIM
cocTaBoM B mepeBojae Ha KpymHselid: 38C360c19b6JIn1B+]], Kno. Ananoruu-
HBIA MTOPOJHBINA cocTaB (opMupyercs U Ha BoIpyOke No2 — 39C396210c¢1Kio.
Takum 00pa3om, J10JIEBOE y4acTHe COCHBI OOBIKHOBEHHOW Ha 00OMX ydacTKax
uccienoBanus He npesbimaeT 40% oT 00IIero KoJMyecTBa OCHOBHBIX JIECO00-
Ppa3yIoMX MOPOJ B IEpeBOAE Ha KPYIIHBIH.

XapakTep pa3MeIleHus BO30OHOBJICHHS APEBECHBIX IOPOJ Ha BBIpyOKax
pasnuuHblii. BeipyOka Nel, MakcuMaibHas IIUPUHA KOTOpOH He mpeBbimaet 120
M, CO BCEX CTOPOH OKpYy’KeHa HaCaXICHHUSAMH C IIPeodIIaJaHNeM B COCTaBE COCHBI.
Bo306HOBNIEHNE OCHOBHBIX APEBECHBIX MOPOJ Ha 3TOH BEIPYOKE pacHpenesieHo
OTHOCHTEITFHO paBHOMEpHO. Betpewaemocts cocHel B 2023 1. 6p1a paBHa 100%,
6epessl — 71%, ocuHbl — 79%. KonndecTBo COCHBI Ha YYETHBIX IUIONAIKaxX B
HETOCPEICTBEHHON OJIM30CTH OT OIyIIEK COCTaBwiIo OoT 2 1o 13 Thic. 1wT./Ta, TO-
I7la KaK B [IEHTPAIbHOM YaCTH BBIPYOKN OHO M3MEHSIOCH OT 3 1o 15 ThIC. mT./Ta.
KonuuectBo Oepe3s! 1 OCHHBI Ha YUETHBIX IUTOMIAAKax BapsupoBaso oT 0 go 12
THIC. IIT./Ta. [I0maaKky ¢ OTCYTCTBHEM MOAPOCTA ITUX TTOPOJL BCTPEUAINCH KaK B
HETIOCPECTBECHHOH OJIM30CTH OT OITyIIEK, TaK M B IIEHTPAJIBHON YacTH BRIPYOKH.

Ha BeipyOke Ne2 B030OHOBJICHHE COCHBI PHYPOUYCHO B OCHOBHOM K CEBEp-
HOH OIyIIKe, TIe COCHA MpeodialaeT B COCTaBe HacaxeHHs. Bo3oOHOBIEHHUE
Oepesbl pacrpenensercs 1mo miomana Beipyoku Ne 2 paBHoMepHo. OcuHa ce-
MEHHOT'O ITPOUCXOX/ICHUS YCHELUIHO BO30OHOBIIsICTCS. HA paccTostHuM 10 100 M
OT CTeH Jeca (puc. 6).
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Puc. 6. PactipeneneHne aepeBbEB OCHOBHBIX JIECOOOPa3yOIIUX NOPO/ B 3aBHCUMOCTH
OT PacCTOSIHUS OT CEBEPHOM CTEHBI Jieca Ha BeIpyOke Ne2 B 2023 r.

Fig. 6. Distribution of trees of the main forest-forming species depending on the dis-
tance from the northern wall of the forest at cutting No. 2 in 2023
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PaznuuHbIil XapakTep pacupeaeieHus] BO30OHOBICHHS MO0 TEPPUTOPUH BEI-
pyOOK 00ycnOBIEH Kak OCOOCHHOCTSMH CTPOCHHS W pas3lieTa CEeMsH, TaKk M
HAJIMYHAEM UCTOYHHKOB OOCEMEHEHHUS.

BeicoTa n mpHpocT pacTeHHi XapakTepH3yIOT MX COCTOSHHE HAa MOMEHT
MIPOBEACHHS UCCIIEIOBaHMS, & B AIMHAMHIKE [0 HUM MOYKHO BBISIBUTH 3aKOHOMEp-
HOCTHU Pa3BUTHS BO BpeMeHH [3apuInoB u 1p., 2021].

CrocoOHOCTh pacTH C PA3IUMIHON CKOPOCTHIO SIBJISIETCS] aIalTUBHBIM MeXa-
HU3MOM, IIO3BOJISIOIIUM [PEBECHBIM MOpojaM (HOPMHPOBATh B PA3TUIHBIX
YCIIOBHSIX POCTA YCTOMYMBEIC TOJTOBEYHbIC HacaxaeHus [badwd u mp., 2008].

Ha BpIpyOxe Nel Gombliie Bcero 3K3eMIUIIPOB COCHBI B CpegHEH KaTeropuu
KpymHOCTH (55%), MEJIKOIMCTBEHHBIE MOpoAb! (Oepe3a W OcHHaA) Takxke Ipeodia-
JatoT B cpenHer kareropun — 50% n 56% coOTBETCTBEHHO. 3HAYNUTEIBHOE KOJIHYe-
CTBO MEJIKOTO TOJAPOCTa COCHBI CBUMETENBCTBYET 00 YCHEIIHOM €CTECTBEHHOM
B0300HOBIICHHH Ha IIECTOH TOJI OCJIe Havyaia BOCCTaHOBICHHS. Hamume kpymHo-
ro moxpocta ocuHbl (40%) n Gepessl (15%) yBenmmumBaeT BEpOATHOCTH 0Opa3oBa-
HHS1 COMKHYTOT'O 105102 U3 MEJIKOJIMCTBEHHBIX OO B OJIMbKalIel epCreKTHBE.

Ha BripyOke No2 B cocTaBe MOJOZOTO IOKOJEHHUS COCHA Ipeodiamact B
cpexneit kateropuu (60%). Y MENKOIHUCTBEHHBIX MOPOA NMpeodiIagaeT KPyIHbIHA
noapoct Oepessl — 80% — 1 ocuHbl — 75%, 4TO yKa3bIBaeT Ha MX JOMHUHUPOBA-
HUE Hall COCHOH (27%).

PaccmatpuBast BBICOTHYIO CTPYKTYpYy, HEOOXOIMMO OTMETHTH OOJBIION
pasbpoc BeICOT. KaTeropust KpyIHbIX U CpEJHUX IK3EMIUIIPOB JIMCTBEHHBIX HO-
pon o BBICOTE Ha 00eWX BBIpyOKax mpeoOiamaeT, YTo ACMOHCTPUPYET HX
yCIIeIIHOe BO30OHOBICHHE Ha IIECTON Toj IMocie KaTacTpo(HUECKUX Hapylle-
Huil. CocHa CYNIECTBEHHO YCTYIACT B POCTE IO BHICOTE KOHKypeHTaM (puc. 7).
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Puc. 7. BeicoTHasi CTPYKTYpa OCHOBHBIX JIECOOOPa3yOLIMX IIOPOA Ha BEIPYOKax
Nel (A) u Ne2 (B) B 2023 1.

Fig. 7. The height structure of the main forest-forming rocks at cuttings
No. 1 (A) and No. 2 (B) in 2023
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AHanMM3upys BO3PacTHYIO CTPYKTYpPY COCHBI Ha BBIpyOKe Nel, MOXXHO OTMe-
TUTB, YTO BO3PACT IEPEBREB BapbUPYET OT 2 10 5 JIeT, a Ha BEIpyOke N2 — ot 2 110
6 netr. Ilo pe3ynbTaTaM NPOBEIEHHOTO HCCICIOBAHMS YCTaHOBICHO, YTO Ha IIIe-
CTOH TOJ TIOCNIE BETpOBaJIa C MOCICAYIOIICH CIUIONIHOW CaHUTApHOW pyOKOH OT-
CYTCTBYIOT OJIHOJICTHHE 0COOM COCHBI OOBIKHOBEHHOMH (pHC. 8).

Ha BrIpyOKe Nel mpeoOiamaloT 3K3eMIUIIPBI COCHBI YETHIPEXJICTHETO BO3-
pacta — 57%, a Ha BeIpyOKe No2 GombIrre ocobeil maTuieTHero Bo3pacra — 54%.
CpenHuii BO3pacT IJIaBHOM MOPOIBI Ha 00bEKTaX UCCICIOBaHMs: BEIpyOKa Nel —
3,6+0,1 roga; BeipyOka Ne2 — 4,5+0,1 rona.

Bripyora Nel

Beripyfra Ne2

0% 10% 20% 30% 40% 50% 60% T0% 80% 90%  100%
Joneeoe yaacTie ot 0BMero KomdecTsa, %
O2ropa B3roma @4roma BS5Saer  @6aer

Puc. 8. Bo3pacTHasi cTpyKTypa COCHbI OOBIKHOBEHHO#H Ha BeIpyOKax B 2023 r.
Fig. 8. Age structure of Scots pine at the research sites in 2023

IToxazarenem XKHU3HECTIOCOOHOCTH JPEBECHBIX PACTEHUH ABISIETCS MPUPOCT
o BeIcoTe. Ha nByxX BEIpyOKax ImpoaHalnM3UpOBaHbI CPEAHUE TPUPOCTHI IO BBI-
COTE COCHBI TI0CJIE KaTaCTPO(MUUECKUX HapyIIeHuH (puc. 9).
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Puc. 9. I3aMeHeHMe eXeroTHBIX IPHPOCTOB COCHBI OOBIKHOBEHHOM
Ha 00bEKTaX UCCIIEOBAHUS

Fig. 9. Change in annual increments of Scots pine at the research sites
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Ha BrIpyOKe Nel oTMedaeTcst eXKEerogHOE YBEIUUCHHE TPUPOCTOB, YTO CBU-
JIETEIBCTBYET O ONarOMpPHUATHBIX YCIOBHAX JUIS TIIaBHOW mopoabl. Ha BEIpyOke
Ne2 mpupoct 3a nocnennue asa roza (2022 u 2023) cHUKAETCsT OTHOCUTENBHO
2021 r. B nenom Ha mectoil rox oTMe4aeTcsl BBIpaBHUBAHUE €KETOIHBIX MpH-
POCTOB COCHBI Ha BEIpyOKax B nuamazone 20-30 cM.

JlpeBecHO-KyCTapHUKOBasl paCTUTEIHHOCTh Ha BRIpyOKax Nel m Ne2 cyme-
CTBEHHO oTiH4aercs 1mo BbicoTe. CocHa 0ObIKHOBeHHas: B 2021 r. Ha BBIpyOKe
Nel umeet cpennroro BeicoTy 33,1 cM, a Ha BeIpyOKe Ne2 — 78 cm. CpenHue BbI-
COTBI MEJIKOJIUCTBEHHBIX MOpox Ha BEIpyOke Nel B 2021 1. cocraBmim: Oepesa —
92 cm; ocmHa — 138 cM. MuHHMankHas BbIcOTa Oepesbl ObLIa paBHA 15 cM, a
MakcuManbHas — 204 cM, ocunbl — 63 cM u 239 cMm coorBeTcTBeHHO. CpeaHue
BBICOTBI IIOJJIECOYHBIX MOPOJ BapbupytoT oT 29,5 no 143,8 cm. Ha mecroii roa
(2023 r.) HaOdrOmaeTcss yMEHBIICHUE CpeJHEH BBICOTHI y Oepesbl Ha 12 cM, 1o
93 cM, 1 uBHI K03beit Ha 33 cm, 10 122 cM oTHOCcHTEenbHO 2022 1. (puc. 10).
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Puc. 10. CpenHsisi BBICOTa OCHOBHBIX JIPEBECHBIX IMOPOJ Ha BEIpyOKe Nel
Fig. 10. The average height of the main tree species in cutting No. 1

Ha BeipyOke Ne2 B 2021 r. cpeansis BbicoTa O6epessl cocranisina 180 cmM, a
ocunbl — 175 cM. CpenHue BBICOTHI MOAJIECOYHBIX MOPOJ BapbupoBaiu oT 108
70 230 cm. BreicoTa oTnensHbIX 0cobeit uBbl gocturana 5,0 m. IIpocnexuBaercst
MIOCTETIEHHBIH POCT BCeX APEeBECHBIX Mopoj. OfHaKO 3HaUeHHE CpefHeil BEICOTHI
B 2022 1. okazanock HUXKe Ha 41 cM, ueM B mpeablaylieM, U coctaBuio 129 cwm,
a B 2023 r. yCTAaHOBJIEHO HE3HAUUTEIbHOE YMEHBIIEHHE CpPeIHEH BBICOTHI Y
Oepessl Ha 6 cM (205 cm). Ha miecToii ros1 y COCHBI YBEHUYHIIACh CPEIHSS BBICO-
Ta Ha 17 ¢M IO CPaBHEHHUIO ¢ MpeAbIynM rogom. IIpu 3ToM BBICOTa COCHBI
3HAYUTENHHO HIKE, UeM Y JINCTBEHHBIX mopon (puc. 11).
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Puc. 11. Cpennsist BEICOTa OCHOBHBIX JIPEBECHBIX MTOPOJ Ha BRIpyOKe No2
Fig. 11. The average height of the main tree species in cutting No. 2

BapeupoBanne cpeqHeil BHICOTHI B pa3HbIe T'O/bl UCCIEIOBaHUS 00YyCIOB-
JICHO TIPOJOJDKAIONIMMCS TIPOIIECCOM €CTECTBEHHOTO BO3OOHOBIICHHUS BCEX pac-
CMaTPHUBAEMBIX IOPOJ.

Pacripesienerne BBHICOT OCHOBHBIX JIECOOOPa3yIONIMX MOPOA Ha OOBEKTax
HCCIIeIOBAHUS TTOKAa3BIBACT JOMHUHUPOBaHNE Oepe3bl M OCHHBI, KOTOPEIE, Haps Ty
C MOJUIECOYHBIMU MOPOAAaMU (MBa KO3bs U psAOMHA), 3HAUUTEIIHHO ONEPEKAIOT B
pocte n yrHeraroT cocHy. CTaTHCTHUYECKHE IOKa3aTell ydeTa eCTECTBEHHOTO
BO300HOBIICHHS COCHBI, O€pe3bl 1 OCHHBI Ha HCCIEAYEMbIX BRIPYOKaX OTpaskeHBI
B TabImI. 2.

Moutof0e TIOKOJIEHHE OCHOBHBIX JIECOOOPA3YIOLINX MTOPO UMEET CPETHIOI0
TYCTOTY W IpeAcTaBiieHO B KonudecTBe oT 3710 mo 7860 mT./ra Ha 6-# rof mo-
clle HayaJla BOCCTaHOBUTENBHOro mnpomnecca. Koad¢uuuent BcrpeuaemocTn
CBHUICTEIHCTBYET O PAaBHOMEPHOM pPa3MEIICHUH IOPOJ IO BCEH IIIOMIAAN BHI-
OpaHHBIX OOBEKTOB, OAHAKO Ha BBIpyOke Ne2 cocHa pacmpocTpaHEHa TOJIBKO
BOJIM3M CEBEPHOM CTEHBI Jieca M DNU30AMYECKH Y IOHOW (BCTpE4aeMoCTh
58,3%). Ha BripyOke Nel cpenmHssi 9MCIIEHHOCTH MOJPOCTa COCHBI HAa YUETHOM
mwiomanke — 7,4 mr., Ha BeIpyOke Ne 2 — 6,8 mIT. COOTBETCTBEHHO.

BapeupoBanne Ha 00enx BBIpyOKax IO BCEM HOpOJaM BBICOKOE, TaK Kak
ko3 durment Bapuanuu npesbimaer 31% [[danunoB u ap., 2018]. Bennunna
K03((GHIIEeHTa TOMOTEHHOCTH TOBOPUT O TPYIIIIOBOM pa3MeNIeHUH ocobel Ha
Bcex BeIpyOKax (KI™>1), 3T oOcTosTenbcTBa 00YCIOBICHBI YKOJIOTHICCKAMHU
CBOHCTBaMH (OTHOIICHHE K CBETY, BIare W MOYBEHHOMY IUIOJOPOJANIO) HCCIIe-
JyeMbIX IOpOA, KpoMe ocHHBEI Ha BeIpyOke Ne2 (KI'= 0,65). [Ina momymsinuu
COCHBI XapaKTepHO paBHOMEPHO-CITyJaiiHOE paclpe/ielicHue Ha BhIpyOKax He3a-
BHCHMO OT Tuna neca [bemnsera u ap., 2019; Bilek et al., 2018].
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Tabnuya 2

CraTucruyecKune nNoKa3aTesH y4eTa eCTeCTBeHHOI'0 BO300OHOBJICHUS
OCHOBHBIX J1eC000pPa3yOLIHX OPOJ HA IIECTOMH roJ
nocJje KaracTpopu4ecKux HaApymeHui

Statistical indicators of accounting for the natural renewal of the main forest-
forming species in the sixth year after catastrophic violations

ITopona
CrartucTudeckuit Cocra bepesa Ocuna
HoKa3areib Boipy6ka
Nel | Ne2 | Nel | Ne2 | Nel | Ne2
YUCIeHHOCTh MOAPOCTA, MIT./Ta 7860 | 6780 | 3570 | 6040 | 5430 | 3710
Berpegaemocts, % 100 | 58,3 | 71,4 | 91,7 | 78,6 | 66,7

CpenHss 9YMCICHHOCTh Ha

YYETHOH TUIoIajKe, mrT./ 1 om> 74 6,8 3.6 4.9 >4 25

Ommbka cpeHero, mr. +1,6 | £1,1 | £0,6 | £0,8 | +1,1 | +0,3
CpenHekBaIpaTHIecKoe OTKIOHeHHE | 5,8 5,4 2,3 3,8 4,0 1,3

Koaddunuenr Bapuanuu, % 79,26 | 80,64 | 64,86 | 76,83 | 74,44 | 50,95
Koaddunment romoreHHOCTH 462 | 439 | 1,50 | 2,93 | 3,01 | 0,65

ITpoBepka HOPMaNbHOCTH pAacCIpEleNieHHs IIOAPOCTa COCHBI, Oepe3sl
¥ OCHHBI Ha BBIPyOKax 1o Kpurepuio  IIMpcoHa MoKasama, 9To pacrpeselne-
HUE SBJISCTCS HOPMAJbHEIM Y BCEX IOPOJ Ha BEIpyOke No2 M y OCHHBI Ha BBI-
pyOke Nel. YuuThiBas 3HaUMTENbHBIC Pa3jIMuus B XapaKTepe paclpeneieHus
pOCTa N0 BBICOTE Ha BBIPYOKaX, CpaBHEHHE BHIPYOOK OBIJIO BBIIOJIHEHO C HC-
MOJIb30BaHUEM paHroBoro koddduuuenta kxoppemsiuun Crupmena. Crnabas
KOppensuus npu ypoBHe 3HaunMocTd p<0,05 oOHapykeHa TOJBKO Yy OCHHBI
(Tadm. 3).

OnHAaKO COOTHOLIEHHE ACHMMETPHH, SKCIlecca M OIIMOOK PEeNpe3eHTAaTHB-
HOCTH 3THX IOKa3aTeNel yKa3bIBaeT Ha TO, YTO paclperereHre, BO3MOXKHO, OT-
JMYaeTcss OT HOPMaJIbHOTO JJIsI BCEX MCCIEAyEeMbIX BEIOOPOK. ACHMMETPHS Be3-
Jie UMECT MOJIOKHUTEIIbHBIC 3HAYEHHS; BMECTE C TEM y COCHBI U B OCOOCHHOCTH Y
Oepesbl Ha BeIpyOke Nel oHa 3HaumTenbHO OoJbIIe, yeM Ha BeIpyOke Ne2. Ha
9TO YKa3bIBaeT TAKXKE aHAIM3 THCTOrpaMM (puc. 12).
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Tabnuya 3

CraTtncTHYecKHe NoKa3aTe/Iu pacnpe/eeHus 0CHOBHBIX JIeC000pa3yIolux
MOPOJI 10 BLICOTE HA HIECTOH Irojl Mocjie KaTacTPOQHIECKNX HapylIeHHii

Statistical indicators of the distribution of the main forest-forming species by

height in the sixth year after catastrophic disturbances

[lopona
CraTtucTudecKui Cocha bepesa Ocuna
MOKa3arelb Boipy6ka
Nel | Ne2 | Noel | Ne2 | Nel | Ne2
CpenHss BbICOTa, CM 70,0 | 119,7 | 90,6 |203,6 | 136,0 | 217,5
CrangapTHas omuoKa, cM 4,0 4,2 8,7 8,1 6,5 9,6
CraHgapTHOE OTKIOHEHHE, CM 423 | 538 | 61,6 | 97,4 | 56,6 | 83,3
MuHuMaabHas BBICOTA, CM 4 9 12 17 34 42
MaxkcumanbHast BBICOTa, CM 182 270 240 | 450 | 260 | 400
Menuana, cMm 58,5 | 123,0| 69,0 | 210,0 | 128,5 | 211,0
Acummerpus 0,56 | 0,14 | 0,80 | 0,10 | 0,30 | 0,19
Sgﬁfqiﬁ IE’;EP%GHT““BHOCT“ 0,23 | 0,19 | 035 | 020 | 028 | 0,20
Okcuece -0,57 | 0,001 | -0,34 | -0,34 | -0,82 | -0,75
g{fgf&ipewmmm““ocm 0,48 | 0,38 | 0,69 | 0,41 | 0,56 | 0,41
Kpurepuii > Iupcona daxr. 24,67 | 14,34 | 14,21 | 10,92 | 3,80 | 5,17
x* 1a6ur. (0,05) 11,07 | 16,92 | 9,49 | 11,07 | 12,59 | 7,81
Koaddunment xoppensiiun CrupmeHa 0,15 -0,12 0,31
P 0,126 0,391 0,006

Taxum 06pa3oM, XxapakTep pocTa B BBICOTY COCHBI U Oepe3bl Ha HCCleye-
MBIX BBIpyOKax pasnuuaercs. [jist pactipesiesieHnst Mo BEICOTaM Yy 3THX ITOPOA Ha
BEIpyOKke Nel xapakTepHa CyIeCTBEHHAsl IPaBOCTOPOHHSSI aCHMMETPHS, ME/IU-
aHbI 3HAUYUTENHFHO MEHBIIE CPEAHUX 3HAYCHUMH, B PACIIPEACICHUN KOJINYECTBEH-
HO mpeobnagaloT 0coOM ¢ MeHbIIeH BbICOTOW. KOCBEHHO 3TO yKa3bIBaeT Ha
JydIlIUe yCJIOBHs BO30OHOBIECHHUS COCHBI U Oepe3bl Ha BbIpyOke Nel, oObsicHS-

IOIIUC IMOABJICHUC B OOJIBIIIOM KOJIHYECTBE MOJIOABIX paCTCHHﬁ. BO3MO)KHO, 9TO

OlIpe/ieIIsieTCsl MEHBLIMMU pa3MepaMy BhIpYOKH, ee KOHGUrypaluei 1 OIM3KIUM

PacnoIOKECHUEM UCTOYHUKOB CEMSIH.

128



J1.B. Jlexcnes, FO.B. I'nasynos u op.

BoipyGrka | BripyGka 2
CocHa
Che-Square test = 24.67338, df = § (achoateds . p = Q00016 Chi-Square fest o 1434260 ol » 5 (adusted), p= 011064
= ]
2 ® a
g o
E S
Z i
z g
S g ®
= g
< £ 8
= Sl =
Bacora, em Brcora, em
Bepesa
Chi-Squase test = 14 21512 = 4 [pfusteds_ p = 000064 Cri-Squaie test = 10.015E3 o = 5 iadfusted) . @ = 00530

-3

£ 2 4
: i
£ gx
z T
] g2
b 3w
H zu
g g
W 0 W 0 00 MW W0 1N 40 W0 WD WO L0 W WO I TH 0 m o om0 om W om aw am e
Bucora, eu Bucora, eu
Ocuna
Ca-Square teat = 3 700RL dfe 0 (adsted) w0741 Cri-Gume et = 510330, of = 3 (adusteck  p @ 011588

Ko cTho ACpeBLen, M
Kﬂy‘l!(‘lﬁli'lﬂo,'lcpﬂyhh‘ﬂq rr
S Hk e wEDER RS

T

Bucora, cu Buicora, ou

e KPHIIBE REPOHTHOTO OPMLILIIOND PACTIPEISEN NN
Puc. 12. PacipenienieHue 1o BHICOTE OCHOBHBIX JIECO00PA3yOMINX ITOPOJL
Ha BeIpyOKax Ha IIECTOM roJl ocie KaTacTPOUIECKUX HapyILICHHH

Fig. 12. Distribution of heights of the main forest-forming species
in clearcut areas in the sixth year after catastrophic disturbances

3akniouenue. B ycnoBuAX CcBeXHX CyOoped mocie KaracTpoduuecKkux
HapyIICHWH Ha HayaJbHBIX CTaJUsIX BTOPUYHBIX CYKIECCHH HPOUCXOAUT
yCIIEITHOE BO30OHOBICHUE COCHBI, OEpPE3bl M OCHHBI, KOTOPBIE BXOJST B COCTaB
JPEBOCTOEB, NPHMBIKAIOIMX K BbIpyOKaM. Ilo umcneHHOCTH BO30OHOBIECHUS
npeobiagaeT cocHa 0OBIKHOBEHHAs. BmecTe ¢ TeM coCHa XOpomIo BO300OHOBIIA-
eTcs Ha paccTosHHH 10 60-70 M OT UCTOYHMKOB OOCEMEHEHHs, a Ha OOJbIIeM
YIQJICHUH YHCIEHHOCTh BO30OHOBIICHHS 3HAUYUTEIBFHO CHU)KACTCSI U CTAHOBHUTCS
paBHOI1 HyrO Ha paccrostHu Ooee 100 M. UnCIEeHHOCTh BO30OHOBIICHHS OCH-
HBI 3aMETHO CHIDKaeTcs Ha paccTosHuM Oonee 100 M OT cTeHHI Jeca, y Oepesbl
9TOT MOKa3aTelb MPAaKTUUECKH HE U3MEHseTcd Ha yaaneHuu a0 150 m. Pasmunu-
HBII XapakTep pacupelesieHUs] BO30OOHOBICHUS 110 TEPPUTOPUH BBIPYOOK 00Y-
CJIOBJIEH OCOOCHHOCTSMH CTPOCHUS U pa3iieTa CeMsH.
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YnCNeHHOCTh APEBECHBIX U KYCTAPHUKOBBIX IOPOJ Ha MIECTOW ToJ HOcie
OCYIIECTBJICHHS CIUIOIIHON CaHUTapHON pyOKku Ha BbIpyOke Nel cocraBiser
26,0 ThIC. IT./Ta. UUCICHHOCTD JPEBECHBIX M KYCTapPHUKOBBIX MOPOJI Ha TEPpPH-
Topuu BeIpyOkH Ne2 coctaBiser 29,2 Thic. mT./ra. [Ipu 3TOM nMoneBoe ydactue
COCHBI OOBIKHOBEHHOW Ha 00emx BeIpyOKkax cocrasisieT MeHee 40% oT o01ero
KOJIMYECTBA OCHOBHBIX JIECOO0Pa3yIONIMX MOPOJ B IEPEBOJIE Ha KPYIIHBIH.

Cpenuuii Bo3pacT cOCHbI OOBIKHOBEHHOM Ha 00BEKTax MCCIIEIOBAHHS COCTAB-
nsieT Ha BeIpyOke Nel — 3,6+0,1 roza, a Ha BeIpyOke Ne2 — 4,5+0,1 roma. Ha BEI-
pyOke Nel ormeuaercs exxeronHoe yBeanueHue npupoctos. Ha BeipyOke Ne2 mpu-
poct 3a nocneanue asa rozaa (2022 u 2023) cHwkaercst otHocutensHo 2021 r. B
LIEJIOM Ha ILECTOH T0J] OTMEYAeTCsl BHIPABHUBAHHUE €KETOJHBIX ITPHUPOCTOB COCHBI
Ha BbIpyOKax B nuanasoHe 20-30 cm. ITo pe3ynbraTtam IpoBEAEHHOTO HCCIe0Ba-
HHS YCTAQHOBJICHO, YTO Ha LIECTOH IOl MOCje BETpOBaja ¢ MOCIEAYIOMEH CIUIOLI-
HOH CaHUTapHOI! pyOKOil OTCYTCTBYIOT OJTHOJIETHHE 0COOU COCHBI OOBIKHOBEHHOM.

CocHa 3HauUTENbHO YCTYMAaeT JIUCTBEHHBIM NOPOJaM, KaK JPEBECHBIM, TaK
U KyCTapHUKOBBIM, MO CKOPOCTH pocTa. Ha mcciaeqoBaHHBIX 00bEKTaxX Ha Ile-
CTOM IO 1ocie BEIPYOKH BbICOTa COCHBI B 1,5-2 pa3a MeHbIIE BBICOTHI Oepe3bl
u ocuHsl. IIpu ecTeCTBEHHOM pPa3BUTUH B IAHHBIX YCIOBHAX CHOPMUpYETCS
HacaXXJeHHe C MpeodJialaHueM JIMCTBEHHBIX IOPOJ, B KOTOPOM cOcHa OyneT
IpeJcTaBlIeHa eIMHUYHO. BMecTe ¢ TeM 3HauuTeNbHOE KOJIMYECTBO MOAPOCTa
COCHBI TTO3BOJISIET C(OOPMHUPOBATH COCHOBOE HACaKICHUE C IIOMOIIBIO CBOEBpE-
MEHHO IIPOBE/ICHHBIX YXO/IO0B.

Kongauxm unmepecos. ABTOPBI 3asIBISIIOT 00 OTCYTCTBUM KOH(IIMKTA HHTEPECOB.
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Jexues /I.B., I'nazynos 10.B., KoporkoB C.A., TuroBen A.B. Bropuunrie
CYKIIECCHH TI0CJI€ CIUIOIIHOM CaHUTApHOH pyOKH COCHSKOB B OimkHeM [TogMockoBbe
/I N3Bectus Cankr-IletepOyprekoii jgecotexHuueckor akagemuu. 2025. Bem. 256.
C. 115-140. DOI: 10.21266/2079-4304.2025.256.115-140

CTpyKkTypa JIECHBIX COOOMIECTB, (OPMHUPYIONIMXCS TOCTE KaTacTPOPUIECKUX
HapyIICHUH, OIpesiesieTcss XapaKTepoM IpoTeKaomux cykunecchuid. OcoGeHHOCTH
BOCCTAQHOBHUTEIIBHBIX ~CYKIIECCHH JIECHBIX (DUTOIIEHO30B TIOCNIE KaTacTPOPHIECKHX
HapyIIeHWH B 3HAYATENHPHOM CTENEHH OMNPENEIOTCS WX HadalbHON cTajgueil.
VBenudyeHne KOJIMYEeCTBa PasiMYHBIX KAaTaCTPO(UUECKHX HapylieHHi B MOCKOBCKON
obnacTn 00yCIIaBIMBACT AKTYyaJIbHOCTh HCCIECJOBAHHIN, HAMPABICHHBIX Ha H3y4YeHHE
0COOEHHOCTEH JIECOBOCCTAHOBUTEIBHBIX MPOIIECCOB Ha BBIpyOKax. Llenbto uccnenoBanus
SIBIATIOCh U3YYEHHE BOCCTAHOBHUTENBHBIX IPOIECCOB APEBECHOM M KyCTapHUKOBOI
pAaCTUTEIBHOCTH HAa HAYaIbHBIX CTAAMAX JIEMyTallMd IMOCJIE KaracTpo(QUYEeCKuX
HapyIICHUH B COCHOBBIX HacakaeHusx OmmkHero IlogmockoBbsi. [lpencraBrieHs
PE3yJIbTaThl YETHIPEXJICTHEr0 U3y4eHUs BTOPUYHBIX CYKLECCHUH Ha CIUIOLIHBIX BBIPYyOKax
nocine BerpoBayia 2017 r. B COCHOBBIX HacaIeHHUX Ha Teppuropun CepeOpsiHo00pCKOro
ONBITHOrO  JecHH4ectBa MockoBckoi  oOmactn. Ilpu  ydere  ecTeCTBEHHOro
BO30OHOBIICHHS HAa MCCIIEIYEMbIX BBIPyOKax ObUIO 3aI0K€HO 46 KPYroBBIX YUYETHBIX
TIom@aoK mo 10 M kaxmas. Ha BeipyOke Nel 3anmoskeHO 22 y4UeTHBIX IUIOIIAJKH, HA
BbIpyOKe N2 — 24 mnomanxu. B nepedeT BKIIOYAIM TOIBKO KU3HECTIOCOOHBIH HOJPOCT ©
TOAPA3EIeHHeM €ro IO KaTeropHsM KpPYHMHOCTH. Y KaXIOro SK3eMIULIpa COCHBI
H3MEPSUINCH TOMYHBIE PHPOCTHI OCEBOTO Mobera B BEICOTY MO MyTOBKaM. PaccmoTpena
JIMHAMHKa OCHOBHBIX JiecooOpa3yromux mopox 3a mnepuos 2020-2023 rr. Ha mrecroit rox
1oCJie BETpOBala JOJIEBOE y4YacTHe COCHBI OOBIKHOBEHHOW (Pinus sylvestris L.) He
npesbimaer 30% or oOmmieil YMCIEHHOCTH IPEBECHO-KYCTAPHUKOBOW PAaCTHTEIBHOCTH.
YNCIeHHOCTh JPeBECHBIX U KYCTAPHUKOBBIX TIOPOA Ha INECTOM Trox Tocnie
OCYIIIECTBICHHS CIUIOIIHOW caHuTapHOW pyOku Ha BhIpyOke Nel cocraBiser 26,0 ThiC.
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LIT./Ta, HA TEPPUTOPUM BBIpYOKH Ne2 — 29,2 Tpic. mrt./ra. CpeqHUid BO3pacT COCHBI
00bIKHOBeHHO# Ha BbIpyOke Nel — 3,6+0,1 roza, Ha BeipyOke Ne2 — 4,540,1 roma. Cocna
XOpOIIO BO30OHOBISIETCS Ha paccTosHuM A0 60-70 M OT HCTOYHMKOB OOCEMEHEHHSL.
IIpoBeneHHbIe MCCIeI0BaHMs TIOKA3bIBAIOT, YTO B THIIE JECOPACTHTENBHBIX YCIOBHH B,
Ha HAYaJIbHBIX CTAAMAX BTOPHYHBIX CYKLECCHIl MOCIe KaTacTpo(HUECKUX HApyLICHHIl
KOJIMYECTBO ECTECTBEHHOTO BO30OHOBJICHUSI COCHBI YJIOBJIECTBOPHTENBHOE, OJIHAKO
JIaHHAs T0POJIa 3HAYUTEIILHO YCTYIIACT MO CPEHEH BBICOTE MEIKOIMCTBEHHBIM ITOPOJIaM,
YTO TPEMATCTBYET YCIEUIHOMY (DOPMHUPOBAHHIO COCHOBBIX HACAKICHHI Ha M3ydaeMon
TEPPUTOPHH.

Kniouessie cnoBa: Pinus sylvestris L., Betula pendula Roth, Populus
tremula L., BeIpyOKa, BOCCTAaHOBHUTEINbHAS JHHAMUKA, cyKueccuu, CepeOpsiHoOopckoe
OIBITHOE JIECHUYECTBO, MOCKOBCKast 001aCTb.

Lezhnev D.V., Glazunov Yu.B., Korotkov S.A., Titovets A.V. Secondary
successions after catastrophic disturbances in the pine stands of the near Moscow
region. Izvestia Sankt-Peterburgskoj Lesotehniceskoj Akademii, 2025, iss. 256, pp. 115—
140 (in Russian with English summary). DOI: 10.21266/2079-4304.2025.256.115-140

The structure of forest communities formed after catastrophic disturbances is
determined by the nature of ongoing successions. The characteristics of forest
phytocenoses recovery successions after catastrophic disturbances are largely
determined by their initial stage. The increase in the number of various catastrophic
disturbances determines the relevance of research aimed at studying the characteristics
of forest restoration processes in clear cut areas in the Moscow region. The aim of the
study was to examine the recovery processes of tree and shrub vegetation at the initial
stages of demutation after catastrophic disturbances in pine stands in the near Moscow
region. The article presents the results of a four-year study of secondary successions in
clear cut areas after the 2017 windfall in pine stands on the territory of the
Serebryanoborsky Experimental Forestry of the Moscow region. Taking into account
natural regeneration, 46 circular survey plots of 10 m? each were laid out in the studied
clear cut areas. There are 22 counting plots in felling area no. 1 and 24 plots in felling
area no. 2. Only viable undergrowth was counted, divided into size categories. For
each pine specimen, annual increments of the axial shoot in height were measured by
whorls. The dynamics of the main forest-forming species for the period 2020-2023 are
considered. In the sixth year after the windthrow, the share of Scots pine (Pinus
sylvestris L.) does not exceed 30% of the total number of trees and shrubs. The
number of trees and shrubs in the sixth year after clear sanitary felling in clear cut area
no. 1 is 26.0 thousand pcs/ha, in the territory of clear cut area no. 2 — 29.2 thousand
pcs/ha. The average age of the main species in clear cut area no. 1 is 3.6+0.1 years,
and in clear cut area no. 2 — 4.5+0.1 years. Pine regenerates well at a distance of up
to 60-70 m from the sources of seeding. The conducted studies show that in the type
of forest growth conditions B, at the initial stages of secondary successions after
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catastrophic disturbances, the amount of natural pine regeneration is satisfactory,
however, this species is significantly inferior in average height to small-leaved
species, which complicates the successful formation of pine stands in the
studied area.

Keywords: Pinus sylvestris L., Betula pendula Roth, Populus tremula L.,
clear cut area, restoration dynamics, successions, Serebryanoborskoe Experimental
Forestry, Moscow region.
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