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PaccmarpuBaercs BOIpPOC METOAMKH OOBEKTHBHOM NMEPUOAM3AIMU BO3PACTHOTO PA3BUTHUSA JPEBOCTOEB IMPUMEHH-
TEJNBbHO K MPOM3BOJHBIM FOXKHO-TACKHBIM OEpe3HAKaM B XOle JeMYTallMOHHOW cMeHbl Oepesbl (Betula L.) enbio
(Picea A. Dietr.). [Ipu ananu3e Bo3pacTHOTO psijia OepE3HIKOB 000CHOBAHO pa3zielieHNE MePUo/ia rOCIoICTBa Oepe3bl
Ha HECKOJBKO CTaJWH, CYIIECTBEHHO Pa3IMYarolIUXCs M0 KaYeCTBEHHOMY COCTOSIHHUIO €€ MOMyNsuuu. BeigeneHo
YeThIpe CTANK BO3PACTHOTO Pa3BUTHs Oepe3bl: BO30OOHOBIEHHS (10 CMBIKAHUS KPOH OT/IEJIbHBIX JIEPEBbEB B €AMHBIH
T10JIOT), MOJIOAOCTH (AKTUBHBIA POCT 0 JOCTH)KEHHUS! KOJIMYECTBEHHOW CIENIOCTH), CO3pPEeBaHuUs (MEAJICHHBINH pOCT
JI0 TOCTIDKEHHsI €CTECTBEHHOM CIIEeNIOCTH), 3pesiocTh (MOCTeNeHHbIH pacnaz Oepe3oBoro apeBoctos). Ha ocHoBe
CTaJuii BO3pAacTHOTO Pa3BUTHs Oepe3bl BblAEICHbI (ha3bl BOSPACTHON AMHAMUKHU MPOU3BOJHBIX FOXKHO-TAEKHBIX Oe-
PE3HSIKOB: 00pa30BaHUs MEIKOIMCTBEHHOTO IPEBOCTOS, BHEIPEHUS €U TIOJ1 MOJIOT aKTUBHO PacTyIero 0epe3oBoro
JIPEBOCTOSI, CTA0MIIN3AIUH IBYXbPYCHOTO OE€pe30BO-EJI0BOr0 JPEBOCTOS M CMEHBI ITOPO/] IO Mepe paciaaa oepeso-
BOTO JIPEBOCTOS.

KaroueBnble ciioBa: np0u3800Hbl€ FOOUCHO-NAEIHCHblE 6€p€3H}lKM, ()eMymCll/;UOHHClﬂ CcMeHa 6epe3bz €Jiblo, 603pacmHa

OUHAMUKA OPeBOCmoes, 1eco0dPA308amenbHbllL NPOYecc, CMaouu U (hazvl 803PACMHOU OUHAMUKL.
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BBEJAEHUWE

Bce necHble (UTONEHO3BI TOABEPKEHBI TO-
CTOSIHHBIM BHYTPEHHUM HM3MEHEHHUSM, BaKHEHIINE
N3 KOTOPBIX — BO3PACTHBIC U3MCHCHUS IIOKOJIEHH I
Jecoobpasyromux Mopoj, o0pa3yromux apeBec-
HBII spyc ¢uroneHo3a. Uepe3 Takue BO3pACTHBIC
W3MEHEHUSl pealu3yloTCs KakK JeMyTalMOHHbIE
CMEHBI OJHUX MOPOJ APYTUMH, TaK U YCTOMUUBOE
JOMHUHHPOBAHUE KOPEHHBIX IIOPOJ B ITIABHOM SIPY-
ce yepe3 HeNpepbIBHBIM KPyroBOPOT UX MOKOJIEHUH.
XOoTsl BaXHOCTh M3YyYEHHUS BO3PACTHOW NHHAMUKHU
JICCHBIX (1)I/ITOII€H030B O4Y€BHAHA, TJIHUTCIBHOCTH
BO3PACTHBIX HW3MEHEHUN B APEBOCTOAX CHJIBHO 3a-
TPYIHSIET MX JeTallbHOoe uccienoBanue. OTHUM
M3 KOHLENTYaJbHBIX HOJXOJOB, HOCBSIIEHHBIX
OMMCAHUIO BO3PACTHON JAMHAMHUKUA JPEBOCTOEB 32
JJIMTCJIIBHBIC IIPOMCXKYTKHN BPEMCHU W BBISABJICHUIO
BOKHEHIINX 3aKOHOMEPHOCTEW BO3pPACTHOTO pa3-
BUTHS JIECHBIX (DUTOILIEHO30B, SBISETCS KOHLEIIINS
necoobpazoBarenpHoOro nporecca b. I1. Komecnu-
koBa (1958).

© Tarapuukos /1. B., 2025

XapakTepucTHKa JIecO00pa30BaTEILHOTO IPO-
1ecca, KOTopblidi TouHee ObLTO0 Obl Ha3bIBATh JIECO-
HBOJIIOIIMOHHBIM, OCHOBaHAa Ha pa3/ICJICHUU BO3-
PACTHOM TMHAMHUKH JAPEBOCTOEB HA MEpUOBL, (a3bl
u craguu. [lox mepuogoM MOHUMAIOT BPEMEHHOMN
NPOMEKYTOK, B TeYEHHE KOTOPOTrO HE MEHSETCS 3Ha-
YUTEIBHO MOPOIHBIN COCTaB BEPXHETO spyca JIpe-
BocTosi. CTaJiuu BO3PACTHOTO Pa3BUTHS MOKOJICHHS
BUJIa-JIeCO00pa3oBaTessi OTPAKAIOT KauyeCTBEHHbBIE
W3MEHEHHUSI COCTOSIHUSI DK3EMIUISIPOB STOTO TIOKOJIE-
HUS C TCUCHUEM BPEMEHH. A codeTaHue CTaIuil BO3-
PACTHOTO pa3BUTHUSA OTAEIBHBIX ITOKOJIIEHUH IPEBEC-
HBIX MTOPOJ], COBMECTHO MPOU3PACTAIOUINX B JIECHOM
(uTorIeHO3E, OTMpeACIseT TeKyIIyto (hazy iecoodpa-
30BaTEJIBHOTO TIPOIIECCa, XapaKTePH3YIOIIYIO Kade-
CTBEHHOE COCTOSIHUE BCETO JIECHOTO (PUTOIICHO3A.

B nacrosimeii pabote paccMaTpuBarOTCsS 3aKO-
HOMEPHOCTH BO3PACTHOW TUHAMUKHU MPOU3BOTHBIX
I0)KHO-TaC)KHBIX OEPE3HSIKOB B IEPUOJ TOCIIOJCTBA
Oepesbl oBucioit (Betula pendula Roth) B Bepx-
HEM spyce B paMKaxX KOHIEMIUH JIeCO0Opa3oBa-
TEJIBHOTO MpoIiecca.
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METOJUKA UCCJIEJJOBAHUM

Paznenenne BO3pacTHOTO pPa3BUTHS Hacaxke-
HUS Ha OTAETbHBIC CTAINH U (a3bl TOHKHO OCHOBHI-
BaThCsl Ha OOBEKTHUBHBIX MOKA3aTeNsX COCTOSHHS,
pocTa U pa3BUTHUS APEBECHBIX MOPOJ, a HE ObITh
MIPOCTO PE3YNBTATOM JIETICHUS MepHoja CyIIeCTBO-
BaHUS JIECHOTO (PUTOIIEHO3a HA paBHBIC BPEMEHHBIE
POMEKYTKH, HAIlpUMEP 1O BO3PACTHBIM KJlaccam
JIOMUHUPYIOLIEH B IPEBOCTOE MOPOJbI, YeM OObIU-
HO W OTPaHUYMBAIOTCS MPH OMHCAHUU BO3PACTHO-
ro passutus apeBoctoeB (Menexos, 1980). Ilpu
9TOM HCTIONIB3YIOT Ha3BaHMSI [T TAKUX BPEMEHHBIX
MPOMEKYTKOB Ha OCHOBE KJIacCU(UKALUU, ITPEII0-
skeHHOM [. @. MopozossiM (1913) ans «ectecTBeH-
HBIX CTyIEHEH BO3PacTa» HACAKICHUS: MOJIOIHSK,
yama, JKepAHSK, TPHUCIECBAIOINN JieC, CIeNbIi
Jec, mpecTapeiblii ec. [l mydiiero coBmaieHus
9TOH KJIacCHU(HKALNU C KJIacCaMH BO3pacTa B Hee
ele 100aBiIAI0T CTaIuI0 CPEIHEBO3PACTHOTO JIeca
(Menexos, 1980; bakmeeBa u ap., 2016), a craguu
MOJIOJHSIKA (10 CMBIKAHUSI KPOH) M yaiu (mocie
CMBIKaHUSA) OOBEIUHSIOT, TaK KaKk OHM 00e yKJa-
JIBIBAIOTCS B OJIMH KJIacC Bo3pacTta. B menom Takue
CTa/INY HE CBS3aHBI YETKO C KAYECTBEHHBIMU M3Me-
HEHHUSIMH B POCTE ¥ COCTOSIHUU JIPEBECHON TOITYJIs-
uuu. [{nst Gonbiielt ”HPOPMATUBHOCTH pa3aesieHUs
BO3PACTHOTO PAa3BUTHUS HA OTIENbHBIC CTAIHH Tpe-
OyeTcs UCI0Ib30BaTh Oosiee coiepKareIbHbIe KPH-
TEPUH.

JlpeBecHble TOPOABI OTIMYAIOTCS MO CKOPO-
CTH POCTa M MPOIODKUTEIBHOCTH KHU3HH, TTOATO-
My BO3pacTHOE pa3BUTHE OTHEIHHBIX MOKOJICHUH
pa3HBIX MOPOJ JEPEBbEB MPOTEKAET C Pa3HOU CKO-
poctbio. Takke CKOPOCTb BO3PACTHOW TUHAMHKHU
JPEBOCTOEB 3aBUCHT U OT MPOIYKTUBHOCTU MECTO-
OoOWTaHMI1: YeM JTydIIe yCIIOBHS, TeM ObICTpee pOCT
U U3pEeXHUBaHUE JIPeBOCTOs. BaxkHeH MU BexaMu
BO3PACcTHOTO Pa3BUTHS, KOTOPBIE TOJHKHBI JIEXKATh B
OCHOBE BBIJICJICHHS CTAMi BO3PACTHOW TUHAMUKU
Tr000T0 HNIEMEHTA Jieca SBISIOTCS TIOCTHKEHUE T10-
KOJICHHEM JIPEBECHOW MOPOJbI KOJIMYECTBEHHON H
ecTecTBeHHOM cnenoctu. [t Kaxaoi npeBecHOn
MOPOJIbl XapaKTEPHO CBOE BPEMs JOCTHKEHMS UX
OZTHOBO3PACTHBIMU JPEBOCTOSIMU KOJHYECTBEHHOU
Y €CTECTBEHHOM CTIEIOCTH B Pa3HBIX YCIOBHSX.

KonuuecTBeHHass CHeNOCTh HACTYIaeT, KOTaa
CpEeIHHI TOJOBOM MPHUPOCT 3araca CTBOJIOBOM Jpe-
BECHHBI 332 BCE BPEMsI JKU3HU JJOCTUTAET MaKCHMY-
Ma ¥ CTAaHOBUTCS DPAaBHBIM TEKYIIEMY IPHPOCTY.
Oco0eHHOCTBIO pocTa JIO0OTO JiepeBa SIBISIETCS
MOCTENIEHHOE YCHUJIEHHE €ro MPUpOCTa B BBHICOTY,
10 AMaMETPy M IO 3aracy ¢ BO3pacTOM JI0 AOCTH-
KEHUS KYJIbMHUHALUU TEKYyIIETo MpUpOCTa, Mocie
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Yero pocT HaYMHaeT 3aMeAThes. CHauama 3amen-
JSIETCSL POCT B BBICOTY, a IIOTOM IO IMAMETPY U 110
3amacy JapeBecHHbl. Texylmuil mpHpoCT BO BpeMsi
MHTEHCHUBHOIO POCTa MPEBOCXOIUT CPEIHUN €xXe-
TO/IHBIM MPHUPOCT 3a Bce BpeMs KU3HU Aepesa. [1o
Mepe €ro yMEHBUICHHs Pa3HMIA TEKYLIEro U cpel-
HCTO IMpUpOCTa CTAHOBUTCA BCC MCHLIIIEC, IIOKa OHU
HC OKa3bIBAKOTCA paBHblI B MOMCHT KOJIMYCCTBCH-
HOM cnenocTt. CrenoBarenbHO, AOCTUKEHUE KO-
JMYECTBEHHOM CIIEJIOCTH O03HAYaeT, 4YTO IMEpPUOL
Hambosiee aKTUBHOTO POCTa JIepeBa YXKe MPOMJIEH.
B COMKHYTBIX HACAXKACHUAX IICPUOA AKTUBHOI'O
pOCTa COBIIAJAET C MEPUOJOM HHTEHCUBHOIO W3-
peXHMBaHUA APEBOCTOS, MOITOMY KOJIMYECTBEHHAsS
CIIEJIOCTh — 3TO BAXKHBIN PyOekK B BO3PACTHOM pas-
BHUTHH TITOKOJICHUS JIECOO0PA3YIOIICH TOPOJIHI.

Korga 3amac rocrnoiCTBYHOILIETO B BEPXHEM
Apyce IIOKOJIEHUS MEepecTaeT yBeJINYMBAThCH,
T. €. MPUPOCT €ro CTBOJOBOIO 3araca HEe MPEeBbI-
IaeT TEeKyLIero oTnaja, 3T0 MOKOJIEHHE JOCTUTaeT
€CTECTBEHHOM CIIEJIOCTH U BCTYIIAET B CTAIHUIO pac-
naja. OTo elle O/iHa KIIoYeBasl Be€Xa BO3PACTHOIO
Pa3BUTHS OKOJICHHUS JIECOOOpa3yIoei HOPO/IbI.

OrnpesienieHne 3TUX KIIOYEBBIX TOYEK BO3PAcT-
HOI'0 pa3sBUTHUsA OCHOBAHO Ha OOBIYHBIX TaKCalluOH-
HBIX XapaKTepUCTHKaX APEBOCTOEB U HOCUT 0OBEK-
TUBHBIN XapakTep, TaK KaK CBA3aHO C TOCTHKEHUEM
HKCTPEMYMOB Ha TpauKax «CpPEeIHUI €KEeTOTHBII
MPUPOCT 3araca JAPEeBOCTOsI — BO3PACT JAPEBOCTOS»
(KoIMYeCTBEHHAsl CIENIOCTh) U «3amac APEBOCTOS —
BO3pACT JAPEBOCTOS» (€CTECTBEHHAs! CIEIOCTh).
®opmanbHOoe TpeboBaHME K OOBEKTUBHOCTH Iie-
pUOIM3alMK  BO3PACTHOTO PAa3BUTHS TOKOJICHUN
JIEPEBbEB — 3TO HEU3MEHHOCTb (DPYHKIMOHAIBHBIX
3aBHCHUMOCTEN MEXIy MapameTpaMu pocTa U BO3-
pacToM B TEYEHWE KAXKIOW OTAEIBHOW CTaguu
(arama) Bo3pacTHoro pazButus (Puibpose, 1967).
W coOTBETCTBEHHO pa3Hble CTAUH JTOJKHBI pa3iiu-
4yaTbCsd MEXKIY COOOM pa3HbIM HAaKIOHOM KPUBBIX,
CBSI3BIBAIONIUX MMapaMETPhl POCTa C BO3PACTOM Jie-
peBbeB. Ilpennaraembie KpuTepUH MEPUOAU3ALNU
BO3pPACTHOT'O Pa3BUTHUS MMOJIHOCTbIO COOTBETCTBYIOT
TUM TPEOOBaHUAM, MMOCKOJBKY IMPEICTABICHUS O
KOJINYECTBEHHON M €CTECTBEHHOU CIIEJIOCTH B JIe-
COBOZICTBE C(OPMHUPOBAIUCH KaK IMOKA3aTENN H3-
MEHEHHUS Ba)KHEHIINX KaueCTBEHHBIX mapaMeTpoB
pOCTa MOKOJIEHUH J1I€PEBBEB.

OBBEKT UCCJEJOBAHUM

OnmcaHHBIE MOXO0/BI OBUTH HCIOJIB30BAHBI ITPU
XapaKTEePUCTUKE 3aKOHOMEPHOCTEH Jjecoobpaso-
BaTCJIbHOI'O IIpouecca B HNPOU3BOJHBIX HOXKHO-Ta-
©XKHBIX Oepe3HsKax. MHOroleTHHEe HCCIeJOBaHUS
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Oepe3HsAKOB NPOBOJWINCH Ha cTaluoHapax HWH-
cturyTa aecosenenust PAH B Spocnasckoii o6na-
ctu. B tumnonorundeckn OMM3KUX YCINOBUSX (KHC-
JVMYHUKA ¥ CBEKUE YSPHUIHHUKH) OBUTH 3aJI0KESHBI
npoOHble mom@aan (mm) B Oepe3HsKax pazHOTo
BO3pacTa, B KOTOPBIX HA MOMEHT 3aKJIaJIKU UMEJICS
COMKHYTBIW TIOJIOT enu eBporneiickoi (Picea abies
(L.) H. Karst). Pazmep npo6 BapsupoBai ot 0.0625
7o 0.3 ra, mpu 3TOM B JIIOOOM Ciydae IpHU yderax
M3MEPSUIMCh BBICOTA M JUAMETP y BCEX JIEPEBbHEB
Ha npobe. Bozpact Oepessl onpenensian no Moae-
JSIM, BO3pacT €M — [0 KEpHaM, B MOJIOZOM BO3-
pacte — o mytoBkaM. Bceero 3anmoxwuiu 21 mpo0Qy,
Ha KaXJ0M M3 HUX OBLIM IPOBEACHBI TPU ydeTa
¢ nmpomexxyTkamu B 10 neT miu okono toro. Takum
oOpa3oM, [uIsi aHaNMM3a OBLIM JOCTYMHBI 63 ydeTa
COCTOSIHHSI TIPOM3BO/IHBIX OEpe30BBIX IPEBOCTOEB
C TIOJIMIOJIOTOBOM enbio. Bo3pacT Gepesnl Bapbupo-
Bai ot 16 10 115 net. [IpoBogunuch Takke yueThl U
B Oosiee MOJIOZIBIX Oepe3HsIKax, I/e 3aKJaIbIBaJIiCh
YYETHBIC JICHTHI.

B cocraBe mepBoro sipyca Hapsgy ¢ Oepe3oit
yalle BCEro HMMENIOCh HeOOJbIIOe KOJIUYECTBO
OCHHBI 0OBIKHOBeHHOU (Populus tremula L.) — o
2 enuHUI] coCcTaBa ApeBOCTOs. FIMEeHHO Takue yue-
ThI COCTABHJIU TIOJIHBINA PSAJT BO3PACTHOTO Pa3BUTHUS
6epesbl. Takke nMenoch HeOOIBIIOE YUCIIO YUCTBIX
OEpe3HsIKOB U JPEBOCTOEB C OOJBIINM Y4aCTHEM
ocunbl (3—4 emuHUIBI cocTaBa ApeBocTost). Mx
MOKa3aTeu T'yCTOTHI M 3araca JpPEeBECHHBI Oepe3bl
3HAYUTEIHHO OTIMYAIHUCH 110 a0COMIOTHON BETUYHU-
HE IpU OJMHAKOBOM BO3pAacTe JIPEBOCTOSI, COOTBET-
CTBEHHO B OOJIBIITYIO WJIM MEHBIITYIO CTOPOHY. O0B-
€/IMHATH X B OJIMH PSJl C OCHOBHON MaccoOi y4eToB
OBLIO HETIPaBUIIBHO, & JIJIsl OTJICJIbHBIX MOJIHBIX BO3-
PACTHBIX PSIIOB TaKUX YYETHBIX JaHHBIX OBLIO He-
JIOCTATOYHO, TIOATOMY OHH OBLTH OTOPOIIIEHBI.

Ha momeHT 3aknmazku mpoOHBIX IIIOMIaAeH HA
Ka)KJ0M U3 HUX UMEJICSI COMKHYTBIM MOJIOT €JIM Ha
3HAYUTEIHHON YaCTH MJIOLIAAN IPOObI, HO CPeIHUI
BO3pACT €JIM M €ro pasHHla C BO3PACTOM Oepe3bl
pa3nuuanuch. B OOJBIIMHCTBE Cly4aeB €1b ak-
TUBHO TOCEJSUIaCh B HACAKIACHUU B TIEPBBIE JIECs-
TUJIETUS KU3HU Oepesbl (paHHee BO30OHOBJIEHHE),
a ydacThe NpeIBapUTENbHOM enu (4eil BOo3pacT
cTapiie Bo3pacTa Oepes3bl) ObUI0 MUHHUMATbHBIM.
Ene npeasaputenbHON TeHepanuu Oblia UL He-
MHOTO cTapluie Oepesbl, BcTpeyanach €IMHUYHO U
COCTaBIIsJIa C €IbI0 MOCIEAYIONIeH TeHepaun 00-
Ui 1oJior. IMEHHO TaKue y4eTbl COCTOSHHS €I10-
BOM MOMYJSIIIMKA B TOM WJIM MHOM BO3pacTe Oepes-
HsIKa ObUTM MCIIOJIb30BaHbl MPU MOCTPOCHUU PsAa
BO3PACTHOTO Pa3BUTHsI €M TOA MOJOroM Oepesbl.
Ha otnenbHBIX TPOOHBIX IUIOMIAISMX TMOSBICHHUE

CUBUPCKU JIECHOU XYPHAJL Ne 3. 2025

€JIM TIOJ TIOJIOTOM Oepe3bl ObLIO CHIIBHO PacTSHYTO
(o31HEE BO30OHOBJICHHE ), UTO BEJIO K 3HAYMTEIIHHO
0O0JIbIIIEH TYCTOTE W MEHBIIEH BBICOTE MOJIIOIOTO-
BOI1 €)1 MPU TOM K€ BO3pacTe Oepe3bl. DTU YUEThbI
ObLTH OTOpOIICHBI. TakKe ObLTH OTOPOIICHBI YUEThI
€JIM B CaMOM MOJI010M OepesHsike (oT 16 mo 36 ner),
TaKk Kak TaM ObUIO 3HAYUTENHHBIM Y4YacTHE €N
MpeaBapUTEIbHON T€HEpallH, B PE3YJIbTare 4ero
MOKa3aTeJu T'yCTOThI, BBICOTHI U 3araca JpeBECHHbI
€JIOBOTO MOJPOCTA BHIMAJANIN U3 OOIIEeTo psa.

B pesynbrare Bo3pacTHbIE psijibl 1O Oepese U enu
MOJTYYMJIMCh OTHOPOJIHBIC, TTOKA3aTENN U3 Pa3HBIX
y4eTOB 1 P00 Ha rpaduKax «mapaMeTp — BO3pacT»
BBICTPOMJIUCH B OJIHY YETKYIO JIMHUIO I BCEX UC-
MOJIb30BAaHHBIX TMAPaMETPOB. IJTO TMO3BOJIWIO Ha
OCHOBE MOJIY4YEHHBIX BO3PACTHBIX PSAA0B IPOU3BO/I-
HBIX FOYKHO-TaeKHbIX OEpe3HSKOB, C(HOPMHUPOBAB-
HIMXCSI TIOCNIe PYOOK, BBIMOJIHUTH TMEPHOAU3AINIO
BO3PAaCTHON NWHAMHUKH OEpe30BOTO JIPEBOCTOSI H
MOJTIOJOTOBOM €M MO MPEeNIoKEHHON MEeTOIUKe
BBIJICTICHHSI CTAMi BOSPACTHOTO Pa3BUTHS.

PE3YJIbTATHI HCCJIEIOBAHUM
N UX OBCYXIEHUE

Bo3pacrHas nuHammuka
0epe30BOro ApeBOCTOA

[lepuon rocnoncTBa G6epe3bl B BEpXHEM MOJIO-
re JIeCHOro (uTOIeH03a, chopMUpoBaBIIETOCS HA
0e3/1IeCHOM y4acTKe, BKIIIOYaeT psij OTYETIMBBIX
cTaznuii ee BO3paCTHOTO Pa3BUTHSI.

[lepBast cramusi BO3pacTHOTO Pa3BUTHS ITOKOJIE-
HUSl Oepe3bl, 3aCeISIONIEero BEIpyOKy, — 60300H06-
neHue. OHO HAYMHACTCS C TOCENEHHsST OEpe30BOTO
camMoceBa M 3aKaHYMBAeTCS 0Opa3oBaHHEM MOJIO-
JIOTO COMKHYTOTO japeBecHoro mosora. OObIYHO
camoceB Oepe3bl MOSABISETCS MAacCOBO B IEpPBbIE
roJbl Ha CBEXEH BBIPYOKe, TaKk 4TO pa3HHIIA B BO3-
pacTe MOCEIMBIIMXCS SK3EMIUIIPOB, KaK MpPaBUIIO,
cocraBisieT He Ooree 3 et. Uem OoJbiiie HapyieHa
MTOBEPXHOCTH TIOYBHI, TEM O0JIee MaccoBO U OBICTPO
MIPOUCXOINT TOceeHne Oepe3oBoro camocena. ['y-
cToTa Oepe3bl Ha 6-J1eTHEeH BBIPYOKE B UEPHUYHOM
THUIIE JIeca M0 UMEIOIIUMCS y4eTaM Ha TPaHCEKTax
cocraBmia 125 000 mr./ra, mpu cpeaHel BbICOTE
qyTh OonbIie 1 M. JIo cMbIKaHUS KPOH MOJIOZbIE Jie-
peBLa pa3BUBAIOTCS B YCIOBHIX CBOOOHOTO POCTA.
DTO Ka4eCTBEHHO MHOE COCTOSIHUE, YeM POCT B yC-
JIOBUSIX COMKHYTOro Hacaxiaenus. Eme I. @. Mo-
po30B (1913) BbIjessisl HA 9TOM OCHOBAaHUH TIEPBYIO
€CTECTBEHHYIO CTYNEHb BO3pacTa HACAXICHHUSI B
YCIIOBUSIX CBOOOIHOTO POCTa MOJIOIBIX JICPEBBLEB.
Jlo cMBIKaHUSI KPOH C MOMEHTA TIOCENIeHUsT Oepe3bl
MIPOXOAUT HEMHOTO BpeMeHHu — 5—10 Jiert.
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Puc. 1. Cpennnii (/) n Texymmii (2) rogngHBIC IPUPOCTHI 3artaca APEBECHHEI (a) U B BBICOTY (0) y Oepe3bl B F0XKHO-

TaCXKHBIX 6ep63HﬂKaX.

[Toce cMpIkaHUS KPOH Yy TOKOJICHHS Oepe3bl
HauMHAeTCsl KOHKypeHIus, Benymas K auddepen-
LUAIUN  OTJENbHBIX JK3EMIULSIPOB IO CKOPOCTH
pocTa, a 3aTeM K M3PEeKUBAHUIO JIPEBOCTOS BCIICII-
CTBHE OTMHUPAHHS OTCTABIIMX B POCTE JIEPCBHEB.
B aT0T mepuoa ckopocTk pocTa 1epeBbEB TOCTUTA-
€T MAaKCUMYyMa, YTO COMPOBOXKIAeTCS HAauOOJbLICH
CKOPOCTBIO TIOTPEOJICHNST MHUHEPAIbHBIX PECYPCOB
Y HaKOTUIEHUS apeBocToeM duTomacchl. [Ipu aTom
NEPEKPHITHE KPOH MEXKIY OTICIBbHBIMH JK3EM-
IIsipaMu, 0Opa3yroIIMMU COMKHYTBIH Oepe30BbIi
MIOJIOT, MAaKCHMaJbHO 3a BCE BpEMs KM3HH 3TOTO
nokonenusi (Kaiiprokmruc, FOonsanbkuc, 1973),
TakKe MaKCHMyMa JOCTUTAIOT WHTEHCHUBHOCTh
KOHKYPEHILIMK U CKOPOCTh HW3PEKHUBAHUS PEBO-
cTosi. bepe3oBrblii IpeBOCTON HaXOAUTCS B CTaIUH
HanboJiee aKTUBHOTO POCTa U MHTCHCHBHOTO H3pe-
JKUBAHMS 32 BPEMsI CBOETO CYIIECTBOBAHMS — CTa-
JIMU CBOEH Mmonodocmu. B 3T0 BpeMsi oTMeuaeTcs
KyJbMUHAIMS TEKYILEro MpUpOCTa Mo BbICOTE, AHUa-
METpY | 3aracy JpeBocTos. ['ycToTa IpeBoCTos co-
KpaImaeTcss MHOTOKPATHO, TIPH 3TOM H3PEKHUBaHUE
BE/IET K BBIPAaBHUBAHUIO TYCTOTHI IEPEBBHEB IO TUIO-
maau HacakaeHus. Pa3menenue qepeBbeB Mo I10-
IIaJd CTAHOBHUTCA OoJjiee paBHOMEpHBIM. Kakmoe
yIIeNeBIIee MPH U3PEKUBAHUN JCPEBO 3aKPETLISET
3a co0O0ii 4acTh MPOCTPAHCTBA, B KOTOPOM pa3Me-
LIAI0TCS €€ KPOHA ¥ KOPHEBAs CUCTEMa — KOHKYPEH-
IIUS B IPEBOCTOEC HOCHUT COCTSI3aTEIIbHBINA XapaKTep
(buron u np., 1989). BzaumHoe nepekpbITHEe KPOH
IIpH ATOM CYIIECTBEHHO CHIKaeTcs. B pesynbrare
WHTEHCUBHOCTh KOHKYPEHTHOTO B3aWMOJICHCTBUS
MEXJ1y YLEJIEBIIMMU SK3eMIUIIpaMH OciIabeBaer,
a rycrora npeBoctosi ctabunmsupyercs (Kaiiprok-
muc, FOonsanekuc, 1976).

3aBeplieHre Nepruoja aKTUBHOTO POCTa M WH-
TEHCUBHOTO H3pEeXHBaHUS OEpe30BOr0 JAPEBOCTOS
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(cTagun MOJIOIOCTH OEpe30BOro APEBOCTOS) Map-
KHpYEeT JAOCTHKEHHE UM KOJIMYECTBEHHOM CIENO-
ctu. [l 6epe3oBBIX JPEBOCTOEB BPEMs HACTYILIE-
HUS KOJTMYECTBEHHOM CTIETIOCTH B Pa3HbBIX YCIOBHUSAX
BapbupyeT oT 40 10 50 jeT ¢ MOMeHTa MOSBICHUS
(byrenac, 1973). Ilo HamuMm JaHHBIM, KOJIHYE-
CTBEHHAsI CTIENIOCTh HACTYIMAET MPHOIM3UTEITHHO B
40 net, cpeAHUM €XKEeTO/IHbII MPUPOCT B BBICOTY JI0-
CTUraeT MakCUMyMa 4yThb paHblie (puc. 1, 6).

Kax Texkymmuii npupocT Ha pUCyHKax MOKa3aH
€KETOIHBIN CPETHENEPUOANYECKAI TPUPOCT 3a
nocinennue 10 neT, T. €. 3a mepuoa MEXKIY IBYMs
MOCJIEIOBATEIbHBIMHA yYeTaMH COOTBETCTBEHHO 3a-
naca jipeBoctos (puc. 1, a) u B BeicoTy (puc. 1. 0).
[TpupocTsl 3amaca CYUTAIUCH MO MTOKA3aTesIM pac-
Tymiel 9acTtu apeBocTos 0e3 ydera oTmaaa 3a co-
OTBETCTBYIOIIUN TMepuoj. ATMNPOKCUMAIMOHHBIE
KpUBBIE IOKa3aHbl HAa rpaduKax TOJIBKO IS JydY-
HIe BU3yaJIM3allii TOYKH NEPECEUEHUs] KPUBBIX U
HUKAKOTO CMBICJIOBOTO 3HAYCHHSI HE HECYT.

Yacto mepuos akTUBHOTO pOCTa pasAesisioT Ha
JIBE€ BO3PACTHBIE CTAJAMU — J10 KYJIbMHUHALUU TEKY-
HIero mpupocra (MOJIOAHSAK) M IOCHEe KyJIbMHUHA-
IIUU JI0 KOJTMYECTBEHHOU crienoct (GkepaHsk). Ho
B 00a 3TH Meproja KaueCTBEHHOE COCTOSIHUE JIpe-
BECHOH MOMYNALMNA HE MEHSAETCSA: OHAa HAXOJUTCS
B COCTOSIHUM MHTEHCHUBHOTO pocTa, auddepeHiu-
anuu 1 n3pexusanud. [losTomy Takoe pasaeneHue
MPEICTABIIACTCS UCKYCCTBEHHBIM. 32 STUMH TOHS-
TUSIMU LI€TIECO00Pa3HO COXPAHUTD X OOIIEYOTpe-
O0MMO€e MOHMMAaHHWE KaK Ha3BaHUS JUISI COMKHYTBIX
OTHOBO3PACTHBIX APEBOCTOEB MEPBOTO (MOJIOIHSK)
¥ BTOPOTO (KEPIHSIK) KJIIACCOB BO3paCTa.

CHMXeHHe UHTEHCUBHOCTH POCTA U U3PEKHUBA-
HUS, cTa0WIM3alMs TyCTOThI JPEBOCTOS O3HAYAET
HAyaJo CJIEAYIOLEH CTaIuu BO3PACTHOTO Pa3BUTHS
6epe30BOro APEBOCTOS — CTA/IUU CO3PEBAHUL, KOT/IA

CUBUPCKUM JIECHOM KYPHAJL Ne 3. 2025
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Puc. 2. Bricora (a), 3ammac cTBOJIOBOI JpeBecHHBI (6) U TycToTa (8) Oepe3sl (/) v IepBOTO MTOKOICHUS €1, PACTYIIETO
o] ee moyioroM (2), B X0/1€ BO3PACTHOM TUHAMUKHU HXKHO-TACIKHBIX OCPE3HIKOB.

BBICOTA U 3aI1ac CTBOJIOBOH JIpeBECHHBI OEPE30BOTO
JPEBOCTOSI TMPOJODKAIOT PACTH, HO HAMHOTO MEJl-
JIEHHEe, YeM Ha TpebIayIIei craauu (puc. 2, a, 6).

OO01ass UHTEHCUBHOCTh POCTOBBIX IPOIIECCOB
MOCTENEeHHO ociabeBaeT. [lmomoHoeHne apeBo-
CTOSI TOCTHTaeT MaKCUMAJIbHBIX 3Ha4eHWW. Hwncio
JKUBBIX JIEPEBBEB COKpAIIAECTCAd HE3HAYUTENbHO,
O0COOEHHO MO CPABHEHHUIO C MPEIbIAYyIIEH cTagueit
MOJIOZIOCTH OEPE30BOTO APEBOCTOS (pHC. 2, ).

3aBepiieHne CTalud CO3PEBaHMS OEpe30BOTO
JPEBOCTOSI OMPEIEISETCS BPEMEHEM JIOCTHUKCHUS
JIPEBOCTOEM CBOEH €CTeCTBEHHOH CHeNoCTH, KOT-
Jla 3amac JIpeBOCTOS IEpPEeCcTaeT yBEIUUMBATHCS.
Jlns Gepe3oBBIX APEBOCTOEB BpPEMs AOCTHIKCHUS
€CTECTBEHHOW CIEJIOCTH YKa3bIBAlOT B 3aBUCH-
MocTHu oT ycioBuit ot 100 mo 120 netr ¢ MmomeHTa
nosienenus (byrenac, 1973). Ilo HamuM gaHHBIM,
Ha BCEX HMMEIOIIUXCS MPoOax COOTBETCTBYIOIETO
BO3pacTa TMaJieHUe 3araca HaYMHASTCS YK€ IMOCe
95 ner (puc. 2, 6), a TEKyIUH €KEroIHbII MPUPOCT
3amaca CTBOJIOBOW JPEBECHUHBI YXOAUT B MHUHYC
(cm. puc. 1, a).

CUBUPCKU JIECHOU XYPHAJL Ne 3. 2025

B nepuon cnaboro pocta v u3pexuBaHus ape-
BOCTOEB YacTO BBIIENAIOT JIBE CTAJUH — IPUCIIE-
BaHUS U CIIEJIOCTH, MPUBS3BIBAsI UX K TOTOBHOCTH
JpeBOCTOs K pyOKe. DTO CBSA3aHO C YHCTO JIECOXO-
3sIICTBEHHBIM MOAXO/OM M K 3ajade 0ObEKTUBHOMN
NEePUOAM3ALINY BO3PACTHOTO PA3BUTHS OTHOILICHHS
HE MMEET, TaK KaK KaueCTBEHHOE COCTOSHHUE Jpe-
BECHOM MOMYJSIUHN IJI 3TUX TEPUOJOB HE MEHS-
€TCsl CYLIECTBEHHO — 3TO MOCTENEHHOE OcIabiieHue
POCTOBBIX MPOIIECCOB PU MHTEHCHUBHOM IIJIOI0HO-
IIICHUN JICPEBHEB.

[Tocnennsist cTaaus BO3pacTHOTO pa3BUTHUS Oe-
PE30BOIO APEBOCTOS — 3PEIIOCTh, KOIZIAa JPEBOCTOM
Oepesbl yKe JTIOCTHT CBOCH €CTECTBEHHOH CIIEIOCTH
¥ HAauYMHAETCsl PacHaj TOCIOJCTBYIONIETO ApPEBeC-
HOro nosnora. MHorue iepeBbst Oepes3bl HAUWHAIOT
CYXOBEPIIMHUTB, TEPSIOT IPUPOCT B BBICOTY. B kpo-
Hax OObIYHBI cyxue BeTBU. CHUKAETCSI UHTEHCHUB-
HOCTh IUIOZIOHOMICHUS. YHWCIIO KMBBIX JI€PEBHEB
HaYMHAeT COKpamarbesi ObicTpee. JMMTENnbHOCTH
9TOM cTaanu MOXHO oxujaath B 30—40 net, Oojee
TOYHO CKa3aTh MOKa HeNb3sl, MOCKOJIbKY HU OJUH
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Taoauna 1. TakcarmoHHbIE XapaKTEPUCTUKH APEBOCTOS HA CTHIKE BTOPOM U TPEThel CTaauii

BO3pacTHOTO pa3BUTHA Oepesbl (T 3, yuetsr 199

3 12003 1)

[Topona Bospacr, ner | I'ycrora, mr./ra| Bricora, M | Hunametp, cm 3amac, m/ra

1993 .

bepesa 37 1540 19.6 14.2 218

OcuHa 37 30 27.2 34.5 36

Enb 33 1580 34 3.7 5.5
2003 r.

bepesa 47 1140 22 16.7 237

Ocuna 47 30 27.8 38.2 45

Enb 43 1520 5.5 5.8 17

Ta6auua 2. TakcalimOHHbBIE XapaKTEPUCTUKH IPEBOCTOS BO BpeMsI TPEThEH CTaauu
BO3pacTHOTO pa3Butus 6epe3sl (1 8, yuetsl 1993 u 2013 )

[Topona Bospacr, ner | I'ycrora, mir./ra| Beicora, M | Huamerp, cMm 3amac, m’/ra
1993 1.
Bepesa 50 850 23.9 20.5 254
Ocuna 50 30 23.5 18.4 9
Enn 33 1780 3.9 4.2 7.8
2013 r.
Bepesa 70 480 27.6 25.8 293
Ocuna 70 20 27.2 26.5 11
Enp 53 1150 10 9.9 53.2

Taoauna 3. TakcaroHHbIE XapaKTEPUCTUKN APEBOCTOSI HA CTHIKE TPEThEW U YETBEPTON CTaIUI
BO3pacTHOro pa3Butus Oepessl (i 18, yuetsr 2005 u 2015 1)

[Topona Bospacr, net | I'ycrora, mt./ra| Beicora, M | Juamerp, cm 3amac, m*/ra
2005 1.
bepesa 90 320 28.6 334 349
OcuHa 90 10 28.5 334 16
Enb 72 990 13.9 12.7 101
2015 .
bepesa 100 260 29.1 35 329
OcuHa 100 10 29.1 39.2 18
Enp 82 880 15.3 14.5 127

HaOITI0IaeMbIif HAMH JPEBOCTON HE JIOCTUT OKOHYA-
HUs 3ToM ctaauu. Kak nepron Hanbosnee akTHBHOTO
pacraza 6epe3HsIKOB KUCIMYHBIX THUIIOB Jieca yKa-
3biBaeTcs Bo3pacT 120-130 net (CrapukoBa u ap.,
2023). Bo3pact caMoro ctaporo ApeBocTosi oepesbl
Ha MOMEHT HAIllMCaHUs CTaTbu mpeBbicwil 120 e,
pacniazg Oepesbl Tam nipojosnkaercs. O0cienoBanme
HacaXX/IeHUH, I71e M0 UMEIOIIMUMCS TaKCAlMOHHBIM
ONMCAHUSAM paHEe HAXOAMUIUCH CTapOBO3PACTHBIE
Oepe3HsIKH, Yl BO3PACT JODKEH ObLT JOCTUTHYTH
150 ner, mokaszajo HajdUM4Me €AUHUYHBIX CTapbIX
JiepeBbeB Oepesbl, T. €. pacmaj] 0epe30Boro ApeBo-
CTOSI TaM (PaKTUYECKH 3aBEPILUIICS.

ComnmacHO BBILIEU3IOKEHHOMY, B IEPUOA TOC-
nozicTBa Oepe3bl BBIJEISAIOTCS YEThIpe OTYETIINBBIE

80

CTaJluy €€ BO3PACTHOTO Pa3BUTHS: BO3OOHOBICHHS
oepesoBoro apeBoctos (0—10 met), momomgoctu Oe-
pesoBoro apesoctos (1040 net), co3peBanus o6epe-
30BorO JipeBocTost (40-95 net) u 3penoctu Gepeso-
BOTO JIpeBOCTOS (OT 95 JIeT 10 OKOHYAHHMSI pacmaia).

s peranusanyy  HaOMOIaeMOM JTUHAMUKH
NPUBE/ICHBI TAKCAIIMOHHBIC XapaKTEPUCTUKU B Tie-
pHOI Tepexoaa IpeBOCTOsl Oepe3bl OT CTaIuu MO-
JIOAOCTHU K CTaauu co3peBanus (Tadm. 1), Bo Bpems
cTajguu co3peBaHus (Tabi. 2) U B IEPUOJ TTepexo/ia
JPEBOCTOSI OEepe3bl OT CTAIUU CO3PEBAHMS K CTA UK
3penocty (Tabm. 3).

AHAJOTHYHBIA MOIXOJ K MEPUOIU3ALUU BO3-
pPacTHOTO Pa3BUTHS MOXKET OBITh MPHUMEHEH U K JIO-
60My MaccoBOMY IOKOJICHHIO JIECOOOpasyrome

CUBUPCKUM JIECHOM KYPHAJL Ne 3. 2025
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MOPOJIBI, KOTOPOE MOSBIISIETCSI YKE B CYIIECTBYIO-
eM JIECHOM (PUTOILICHO3€ TMOJ MOJIOTOM HMEIOIIIe-
rocsi IpeBocTos1. B 3TOM citydae nepexoj1 OT crajiuu
60300HO6/1eHUs1, KOTIIa MOJIOJIbIE SK3EMILIAPBI pac-
TyT, He OKa3bIBas BIMSHUS JIPYT HA JIpyra, K CTaJINN
HUX pOCTa B COCTaBE COMKHYTOTO IMOJIOTa MPOUCXO-
JIUT C YYETOM HaJIMUMs B (PUTOIICHO3E IK3EMIUISIPOB
JPYTUX JPEBECHBIX MOPOJ, 00Pa3yIONINX TOT 00-
UM COMKHYTHIN noJior. Eciu ke B peIkux ciyyasx
TOKOJICHUE MPECTABICHO HEOONBIIIUM YHCIIOM JK-
3eMIUISIPOB, KOTOPBIE B CBOEM OOJIBIITMHCTBE PACTYT
HEe BIMSISL APYT HA ApPYyTa 10 JOCTHXKEHUS KOJIMde-
CTBEHHOH CIIEJIOCTH, TEM HE MEHEe Urpasi BaKHYIO
pOJIb B JIECHOM (PUTOIICHO3€E, TO CTAJIUU 80300HO6-
JleHuss U MOOOOCU CIIEAYeT Pa3leisiTh, OCHOBBI-
BasCh HAa WHJUBUIYaJIbHOM OHTOICHETHUYECKOM
Pa3BUTUU OTAEITBHBIX IK3EMIUIIPOB 3TOTO MOKOJIE-
HUS: TIepeXoJl K CICAYIOIICH cTaauy BO3PacTHOTO
pa3BuTHsl OyJIeT CBsI3aH C MacCOBBIM IEPEXOJIOM
OTJIEJILHBIX JK3EMIUISIPOB U3 IOBEHUJILHOTO B BUP-
THHWIFHOE BO3PACTHOE COCTOSIHHE C IOSIBICHUEM
XapaKTePHBIX MOP(OJIOTMUYECKUX TPHU3HAKOB, Ha-
npumep (popMUpoBaHUEM Pa3BUTON KPOHBI TIO BCEM
HaIpaBJICHUSIM.

Bo3pacTHasi nmHamMuKka
MOAII0JIOrOBOM eI

B npousBonHbIX Oepe3HsKax B YCIOBHUAX FOXK-
HOM Talry Npu HaJTMYUU UCTOYHUKOB OOCEMEHEHHUS
MIPOUCXOJUT MOCETICHUE €U MOJ MOJI0T Oepe30BBIX
IpeBocToeB. B paccmarprBaeMoM HaMU psity CO00-
IIECTB BO30OHOBJICHHE €JTH MPOUCXOIIIIO aKTUBHO
C TIEPBBIX JIET CYLIECTBOBAHMUS JIECHOTO (PUTOIIEHO-
3a, MPY MUHUMAJIbHOM Y4acTHUU MPeBAPUTEIbHBIX
9K3EMILISIPOB €JIM, UMEBIIMXCS YK€ A0 MOCEIECHUS
6epesbl. HakoruieHne 4HCICHHOCTH €JI0BOTO MMOJ-
pocTa HUIO J0BOJBHO OBICTPO, B PE3yJbTaTe 4Yero
€JIOBBIM TMOJIPOCT CMBIKAJCS KpOHAMU Ha OOJIb-
HIe yacTH IUIOIIaau OEpe3HsKOB YK€ KO Bpeme-
HU JIOCTM)KEHUS MMM KOJMYECTBEHHOH CIIeso-
cti — K 40 rogamMm ¢ MOMEHTa TOSIBIIEHUSI Oepesbl.
OTOT mepuoja HAKOIUICEHUS YUCIEHHOCTH MEpPBOTO
MOKOJIEHUSI €7IM JI0 Hayasla U3PEKUBAHUS €JI0BOTO
110JI0Ta, KOIJJa POCT OTAEIBbHBIX IK3EMIUISIPOB €11
MPOTEKAET HE3aBHUCUMO JAPYr OT Apyra, sBIsieTCs
NEepBOM cTajueld BO3PACTHOIO Pa3BUTHUSI IEPBOIO
MIOKOJICHUSI €1 — CTajueil ee 6ozoonoenenus. Ha
HEKOTOPBIX MPO0ax HAPsILy C eNbI0 3aMETHYIO POJIb
B 00IIIeM ¢ Hell rmojiore urpaer u psiouHa.

Habmionaromuiicss nuamna3oH BO3pacToB €M,
c(hopMupOBaBIIEH COMKHYTBIH SIpyC MOJA MOJIOTOM
OepesnskoB, nocturaet S50 jet. OgHAaKO Mpeodia-
JIaf0T Ha BCeX Mpobax, HE3aBHCHMO OT BO3pacTa

CUBUPCKU JIECHOU XYPHAJL Ne 3. 2025

Oepesbl, enu oxHoro 20-J1eTHEero mepuona, Ha Ko-
TOPBIA B Ka)/JOM KOHKPETHOM Cyd4ae MPHUXOIMT-
cs UKk Bo3oOHOBieHus enu (Py6uos u ap., 2000).
B nanpHeiimem B Xoz1e U3PEKUBAHUS €II0BOTO SIPY-
ca, IWama3oH BO3PACTOB €M TIEPBOM TeHEpaIuu
COKpAIIaeTcs 3a CYET MPEUMYIIECTBEHHOTO OTIaaa
HauboJsIee MOJIOBIX JIEPEBHEB.

HauGonee ObicTpas CKOpOCTh (OPMHPOBAHHS
COMKHYTOTO IOJIOTa €M B Oepe3HsKax BbISBIIC-
HAa B MOJIONOM OepesHsike, oOpa3oBaBIIEMCS Ha
MOJTHOCTBIO PACUMIICHHOM Y4YacTKe, IJie MpeBa-
PHUTENBHON enu He ObUIO, HO MPOM30LLIO €€ Mac-
COBOE TOCEJICHNE OJHOBPEMEHHO ¢ Oepe3oil mocie
ceMeHHoro roza. B pesynbrare yxe B 14-netHem
Oepe3HsiKe MPOU3OILIO CMBIKAHHE KPOH €JIOBOTO
noapocta Ha OoJbIICH YacTH Tuiomanu ¢urore-
HO3a, MPHU 3TOM TYCTOTa €JIOBOTO MOAPOCTa COC-
taBmsuta 26 050 mir./ra, a B 19-meTHeM Bo3pacte
3a(pUKCUPOBAHO HAYajJ0 AKTUBHOTO HM3PEKUBAHUS
€JI0BOTO MO/IPOCTa — €r0 I'yCTOTa YMEHbIINIACH J10
21 750 mr./ra. IIpu 3TOM 0SS SK3EMIUIIPOB €Y,
MOSIBUBIIIUXCS OTHOBPEMEHHO C Oepe3oi, B COCTaBe
esoBoro rnojapocta owsuia 92.5 %. B Gonee Tunmy-
HOM cllydae B MoJjiofioM 20-1eTHeM Oepe3Hsike, re
OTCYTCTBOBaJIa NMpeJBapUTEIbHAS €1b U HEe HAOII0-
JTAJI0Ch OJTHOBPEMEHHOTO TIOCEIICHUS Oepe3bl U eIIH,
o0111asi YUCIEHHOCTh €JI0BOr0 MOAPOCTa U caMoce-
Ba (6e3 yuera Bcxon10B) coctaBuia 5510 w./ra, nmpu
ATOM CMBIKaHUS KPOH eelt eme He Obuto. [Tokome-
HHE eJI1 00pa30BHIBAIIN SK3EMIUIAPHI YETHIPEX BOIH
BO300HOBJICHUS TIOCIIE CEMEHHBIX JIET.

Ha otgenpHbpix mpo6ax BO30OHOBIEHHE € B
NepBbIe JIECATHIICTHSI CYIIECTBOBAHUS OCpPE3HSIKOB
MPOTEKAJIO MEJIJIEHHO, TaK 4To 20-IeTHUI Tepuo,
Ha KOTOPBIA MPUXOIWJICS MUK TOSBICHUS €M, Ha-
cTynan mo3xe. B camoMm kpaitHeM BapuaHTe 3TOT
NepUOJ Havalcs yKe MOcie AOCTIKEHHs Oepe3oit
50-1eTHero BO3pacTta, a COMKHYTBIH €JIOBBIM MOJI-
poct Ha 31O mpobe copmuponancs k 80 rogam
C MOMeHTa moceneHus Oepe3bl. O4eBHIIHO, UYTO
B 3TOM Clly4ae B MOMEHT pacmnaja Oepe3bl moKoJe-
HUE enn OyJIeT HaXOAUTCS €lle B COCTOSIHUU CBOE-
TO WHTEHCHBHOTO POCTa U CMOXET c(hopMHpOBATH
Ooree 3M0pOBBIN, MPOAYKTUBHBIA M yCTONYMBBII
nepBbli Apyc apesoctos. Kpome Toro, mpu Oomnee
MO3THEM BO300HOBIICHHH TIOJIOJOrOBOM €1 ee
POCT YCKOpSIETCS, TaK KaK CICPKUBAOIIEE BIUSHUE
Oepesbl Ha eJ1b ¢ BO3PACTOM OCJIa0eBaeT.

[Tocne cMbIKaHUsT KPOH €JI0BOTO MOJIPOCTa Ha-
YUHAETCS MPOLecC KOHKypeHIHH, TuddepeHnnanumn
OTAETBHBIX IK3EMILUISIPOB €U 110 CKOPOCTU POCTa,
OTMHUPaHMsI OTCTABIIUX B POCTE HK3EMIUISPOB, BbI-
paBHUBAHME T'yCTOTHI €M MO IUIOUIAN — BCE, YTO
XapaKTEPHO ISl MOJIOJBIX COMKHYTBIX JIPEBOCTOEB.
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Puc. 3. Cpenuuit (/) u Texyumii (2) TOAMYHBIA IPUPOCT 3araca JAPEeBECUHEI (a) U B BBICOTY ()
y TIOJITIOJIOTOBOH €M IIEPBOTO ITOKOJICHHUS B I0XKHO-TACKHBIX Oepe3HsKaX.

CKOpOCTh POCTOBBIX MPOILIECCOB Y €JIel IMpU ITOM
JIOCTUTAeT MaKCUMAJIbHBIX 3HAYCHHIA, XOTS MO TI0-
JIOTOM OHU CYIIECTBEHHO HUXKE, UEM Y eJIe, pacTy-
IIMX B COCTaBE MIEPBOTO SIPYyCa HOPMAIBHBIX EIIbHH-
xoB (Py6roB, leptorun, 2002). [To cytu, eab B 3TOT
NEPUOJl HAXONUTCS B CTAJWU CBOETO aKTHBHOTO
pOCTa U MHTEHCUBHOTO M3PEXKUBAHHS — B CTAJIUU
cBoel monodocmu. B 3TOT mepuoa, Takke Kak U
y Oepesbl B TOH e CTaJud, HaOII0MaeTCsl KyJIbMHU-
HaIUs TEKYIIHUX IPUPOCTOB B BBICOTY, 110 THAMETPY
U 3amacy JIpeBeCHHBl. DTa CTaAus 3aKaHUYMBACTCS
C JOCTHMKEHHUEM TMEPBBIM MMOKOJICHUEM €M KOJIuye-
CTBEHHOU crenocTd. B paccmarpuBaemMom psiy co-
OOIIIECTB €Jb TIEPBOTO TTOKOJICHUS eIlle He JOCTHT-
Ja KOJIMYEeCTBEHHOU cmenoctu (puc. 3, a), Toraa
KaK MaKCUMaJbHBIM CPEIHUN €XKErOJHBIN MPUPOCT
B BBICOTY OTMEUAETCs B BO3pacTe e okojo 80 jer
(puc. 3, 0).

Iloka3zaHHBIN HA PUCYHKAX TEKYIIUI PUPOCT —
9TO €KETOHBIN CpeHENIEPUOANYECKUN IPUPOCT 3a
nocneanue 10 net 3amaca apeBecunsl (puc. 3, a) u
B BBICOTY (pHcC. 3, 6). [IpupocTsl 3amaca cquTanuch
IO TTOKA3aTeNsIM pacTylIel 4acTu 0e3 yyeTa oTnaja
3a COOTBeTCTByrOIUi mnepuoa. Hecmorps Ha 110-
CTHIKCHUE BEPIIMHAMU PACTYIIHX e1el HUKHEH ya-
cTH Oepe30BBIX KPOH, HUKAKOTO MaCCOBOTO OXJIECTa
eneli Oepe30BBIMU BETBSIMU HE HAOIIONAETCS, TaK
YTO MOKa3aHHOE Ha PUC. 3, 6 CHIDKEHHE TEKYILEro
MIPUPOCTA B BBICOTY Yy €JIM IIEPBOT'O MMOKOJIECHUS €CTh
pe3yNbTaT SHAOTEHHON TUHAMUKHU, a HE BHEIIHETO
BO3/ICMCTBHS.

[Tocne Berymenust 6epes3bl B CTAIUIO 3PETOCTH
MIPU TOCTHKEHUH €11 €eCTECTBEHHOM CIEeNOCTH POCT
Oepe3bl B BBICOTY MOYTH MPEKPAIIACTCS, U €Jlb I10-
CTETICHHO COKpAIIaeT pa3HUILy B BBICOTE C IMIEPBHIM
sipycoMm zipeBoctost (puc. 2, a). ['yctora enu nepBo-
rO TMOKOJECHUS B XO/€ HM3PEKUBAHUS IMOCTEIIEHHO
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cHmxkaetcs (puc. 2. 8), a 3amac pacteT (puc. 2, 0).
AKTHUBHBIN pacnaj IpeBOCTOsI Oepe3bl MPUXOTUTCS
Ha OKOHYAHHE CTAJIH MOJIOIOCTHU ITEPBOTO MOKOJIC-
HUA €JIU, YTO COXPAHACT BO3SMOXKHOCTD BBIPAKCHHO-
rO POCTOBOTO OTBETA €JIM HA YIYYIICHUE YCIOBHMA
CBOETO cymiecTBoBaHus. Ho Xopomio u3BecTHO 1o
pesyabprataM pyOOK OEpe3HSKOB, YTO YEM CTapIie
COXpaHEHHBIN NpH pyOkax Oepe3bl eNOBbIN MOA-
pocT, TeM ciabee BBIPaXKEH ero pOCTOBOM OTBET Ha
yIydllleHHe YCIOBUH cBoero cyuiectBoBanus ([le-
prorus, CepsikoB, 2002). byner nu HaOmomarbcs
BTOPOH MHK TEKYILEro MPUPOCTa €U B BBICOTY U
10 3aracy APEBECHHbI KaK peakiusi Ha pacmaj Oe-
pe30BOrO mosiora U Oy/leT JIM B CBS3H C STHM BbI-
paskeHa 3a/epiKKa C JTOCTHIKEHUEM €IIbI0 TEePBOTOo
MOKOJICHUSI KOJIMUYECTBCHHOW CIIEJIOCTH, IOKa HE
sicHO. OYEBHTHO, YTO YEM MOJIOXKE €lb, TeM OoJiee
BBIpaXXEHHBII POCTOBOM OTBET Ha pacna 0epe30Bo-
O I0JIoTa MOXKHO OT Hee OKuAaTh. B mobom ciy-
yae (hakTHUeCcKasi MPOAYKTHBHOCTh €JI0BOTO sipyca
OKa)eTCsl CYLIECTBEHHO HUXKE MOTEHIUAIbHOM JJIs1
JTAHHBIX YCJIIOBHUH MPOU3PACTAHHUS.

Takum 00pa3oM, B EpUO TOCTIOACTBA Oepe3bl
B IIEPBOM SIPyCE APEBOCTOS €J1b IIEPBOTO MOKOJICHHS
0] €€ TOJIOroM, Oyay4H 0oJiee JOITOBEYHOH MOpo-
JIOH, MTPOXO/IUT TOJBKO JIBE CTAMH CBOETO BO3PACT-
HOTO Pa3BHUTHUS: CTAIUI0 HAKOTUICHHUS YMCICHHOCTH
(80306HO6EHUST) N CTATUIO AKTUBHOTO M3PEKUBA-
HUSI B IIEPUOJ KYJIBMUHALIMK CKOPOCTH POCTOBBLIX
MpoI1IeccoB (Morodocmit).

[To mepe pocTta TMIUPYIONIUE AEPEBbs €I Ha-
YHHAIOT Bce 0oJiee aKTHUBHO IUIOJOHOCHUTH. YHMCIO
IMOABJIAONIUXCA BCXOHOB IIPU 3TOM 3HAYUTCIIBHO
Bo3pactaeT. Ecnu B mepuoa HanOoJbmiel TyCTOTHI
COMKHYTOTO €JIOBOTO SIpyca MOSBISIOIINECS O/
€ro TIOJIOTOM BCXOJBI €T OTMHPAIOT IOJIHOCTBHIO
B MICPBLIC I'OAbI )XMU3HU, TO MO MCPE HU3PCIKMBAHUA
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MIEPBOr0 TOKOJICHUSI €M KOJIMYECTBO BBIKHBAIO-
LIETO €J0BOI0 CaMOCEBa PacTeT, & €r0 COCTOSHUE
ynyurmraercs (Tarapaukos, 2019). Korma 6epesa Ha-
XOIUTCS yXKe B CTaIMU 3pPETIOCTH, a IIepPBOE MOKOJIe-
HHE €11 3aKaHYMBAeT CBOE MHTEHCUBHOE U3PEKH-
BaHUE, MOSBJICHUE CaMOCEBa €JIU MOCJIe CEMEHHBIX
JIeT CTAHOBHUTCS MacCOBBIM, a €T0 BEDKUBAEMOCTb —
BBICOKOI, UTO Be/IET K OBICTPOMY HAKOTUICHHUIO YHC-
JIEHHOCTH BTOPOTO IIOKOJICHHUS €JTH.

[losiBieHne BTOPOrO MOKOJIEHUSI KOPEHHOM I10-
POABI MO TIOJIOTOM TIEPBOT0 — 3TO HAa4ajIo GOpMu-
pOBaHHUS YCTOMYMBOIO KPYroBOPOTa TMOKOJIEHUN
JiepeBbeB KOpeHHoro jeca. OtTaenpHbIE IOKOJIE-
HUSL B KOPEHHBIX DPAa3HOBO3PACTHBIX JiecaxX OTIU-
YaT HU3KHE CKOPOCTh POCTa U NMPOAYKTHBHOCTD
B CPaBHEHHMH HE TOJBKO CO CBOOOIHOPACTYIIMMH
MOKOJICHUSIMU, HO U C TIOKOJICHUSIMH, TIOSIBUBIIH-
MHUCS TIO] TIOJIOTOM MTUOHEPHBIX MOPOJT B IPOU3BO/I-
HbIX Jecax (pipenkoB, 1984). [leiicTBuTensHO, 1O
HAIlUM JaHHBIM, €CIU CPEIHSS BBICOTA IEPBOTO
MIOKOJICHUS €JIM, MOSIBUBIIETOCS O] TTOJIOTOM IpO-
W3BOJHBIX Oepe3HskoB, kK 30 rogaM yBEpPeHHO TIpe-
BbIaeT 3 M (cM. Tabm. 1 u 2), To cpeaHssi BbICO-
Ta HK3EMIUIIPOB BTOPOTO MOKOJECHUS €I K 3TOMY
BO3pAaCTy e[Ba JOTATMBAET JI0 moiaymeTpa (Ooiee
4yeM B 6 pa3 MeHblIne). JleTanbHblil aHaIM3 X0aa poc-
Ta TOCHOACTBYIOIIMUX MMOKOJIEHUH e1u B abCO0T-
HO pa3HOBO3PACTHBIX €JIBHUKAX MOKa3ajl, YTO IS
MO/ABIISIOIIETO0 OOJNBIIMHCTBA HK3EMIUIIPOB 3THX
TIOKOJICHUI XapaKTepPeH JUIUTENIbHBIM HadaIbHBIN
NEPUOJT 3aJePKKU POCTAa U COOTBETCTBEHHO BhIpa-
KEeHHasi S-o0pa3Has KpHBas poCTa KaK CIIEICTBUE
UX Pa3BUTHA I0J MHOTOCIOMHBIM MaTepUHCKHM
nosioroMm (/lpipenkoB, 1984). A mockonbky 00bek-
TUBHBIMH MTPU3HAKAMHU CMEHBI CTaJ Uil BO3PACTHOTO
pa3BUTHS SIBJISAIOTCS TOUKHU mepernda Ha rpadurax
pocta (dunbpose, 1967), To 115 MOKOICHUN KOPEH-
HBIX TIOpPOJ, PA3BUBAIOIIUXCS TOA MAaTEPHUHCKUM
MOJIOTOM, UMEHHO TEepUOJl HayaJIbHON JETPECCUH
pocTa cienyeTr CUMTaTh NEepBOM cTajued MX BO3-
pacTHOTO pa3BUTHA. JTa CTAAUS MOXET JIUTHCS
o4eHb aoiro. Ecnu B 0JHOBO3pacTHBIX CBOOOAHO-
pacTymux elbHUKax HauOombiias nuddepeHina-
IIUSl JIEPEBBEB, COMPOBOXKIAIOIIAS MUK aKTUBHOTO
pocta u u3pexuBanus, Gukcupyercs B 5060 er,
TO JJIs1 TTIOKOJICHHSI Pa3HOBO3PACTHOTO Jieca aHaJo-
TMYHOE paclpe/ie]IeHue OTHOCUTEIbHBIX pa3MepoB
nepeBbeB gocturaercs B 140—-180 ner (pipeHkos,
1984). IlepcieKTUBBI BTOPOTO MOKOJICHHUS €M, TI0-
SIBUBIIETOCS B CTapOBO3PACTHBIX Oepe3HsKax, 00-
Jgee OnarompusATHBIE, TaK Kak pacrajg 0epe3oBOro
JPEBOCTOSI M 3aBEPIICHUE M3PEKUBAHUS MEPBOrO
MIOKOJICHUSI €JIM BEAYT K IOCTEIIEHHOMY YITydIle-
HUIO YCIIOBHH CYIIECTBOBAaHHS MOA HX IIOJIOTOM,
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YTO COIPOBOKIAETCSI YBEIMUEHUEM UUCIEHHOCTH
U YCKOPEHHEM POCTa BTOPOIO MOKOJIEHMS €I, Ha-
XOJISIIEroCs B NEPBOI CTaIMM BO3PACTHOIO pa3BU-
THUS — CTaJIUU 80300HOGIEHUS.

IMepuonu3amnusi BO3pacTHOTO Pa3BUTHS
0epe3HAKOB

CoueraHue CTaauii BO3PacTHOTO Pa3BUTHUS TOC-
MOZCTBYIONIEH Oepe3bl U MOAIONIOTr0BOH enu oopa-
3yeT (asbl 1eco00pa3oBaTeILHOTO TpoIiecca B Ie-
puon rocrnozctBa Oepe3bl. OKOHUAHHE OTICITBHBIX
CTaJuil BO3PACTHOTO PA3BUTHUS y Pa3HBIX IMOKOJIE-
HUI OOBIYHO HE COBIIAJAET 1O BPEMEHH, MTOITOMY
da3pl JecooOpazoBaTEIHLHOTO IPOIecca BBIIESI-
IOTCSl Ha OCHOBE CTaJWH BO3PACTHOTO Pa3BUTHS
TJIaBHOM TIOPOJIBI TIEPBOTO sIpyca.

@asza 1. Dopmuposarue MenKOIUCBEHHO20
Opesocmos. BrirouaeT craauio oOpa3oBaHus Oepe-
30BOTO MOJIOJHSKA (60300H061eHusa Oepesbl). [po-
Joikaercs okoito 10 ner.

@as3a Il. Ilocenenue enu noo nonoe akmueno pa-
cmyuje2o Mon00o2o bepesnaxa. BKiaroyaer cTaanio
MHTCHCHUBHOTO POCTa W HU3PEIKUBAHUS OEPEe30BO-
To JpeBOCTOs (Monodocmu Oepe3bl) U CTAAUI0 60-
300HO6/1eHUs €IN, KOTJa TIPOUCXOAUT HAKOIUICHUE
YHcia 9K3eMIUIIPOB €JI0BOTO TOAPOCTa MO/ MOJ0-
rom Oepesnl. [Ipomomkaercs okoio 30 jeT g0 10-
CTIDKCHHUSI JIPEBOCTOEM Oepe3bl KOJMUYECTBEHHOM
CIENIOCTH.

@aza Ill. Cmabunuzayus 08yXviapycHozo Oe-
Pe3060-e106020 Opesocmosi. Bkiouaer crajuio
3aMeIeHus1 pocta 0epe30BOro IPEBOCTOS MPH CTa-
OuNHM3aIMy ero YUCICHHOCTH (co3pesdarisl) U cTa-
JIMEO MHTCHCUBHOTO POCTA M U3PEKUBAHUS TIEPBOTO
TIOKOJICHUSI €JTU TI0/T TIOJIOTOM Oepe3sl (monodocmu
enn). [TpomomkaeTcst 10 JOCTHKEHHS JPEBOCTOCM
0Oepe3bl eCTECTBEHHOM CTICIIOCTH.

@asza lV. Pacnao 6epe306020 opesocmos u cme-
Ha nopod. BKio9aeT cramuio 3perocmu OEpesbl,
KOTJIa TIPOUCXOJMT MOCTENICHHBIN pacmajl IJIaBHOTO
spyca IpeBOCTOsI Ha (JOHE OKOHYAHUSI CTaJUU MO-
J1000cmuy TIEPBOTO TIOKOJICHUS €I, KOTOpasi B ATy
¢a3y cTaHOBUTCS TIIaBHOW JiecooOpasyromei mo-
pO/IOit M BCTymaeT B IMEPUOJ] CBOETO TOCIOCTBA.
B a1y azy Takke MpoMCXOAUT MACCOBOE IMOSIBIIC-
HUE BTOPOTO TTOKOJICHUSI €JTH, HAXOASIIETrocs B CTa-
IIMH CBOETO 80300HOBIEHUA.

3AK/JIIOYEHHUE

BospacTHOE pa3BUTHE OTAENBHBIX IMOKOJCHHI
JIPEBECHBIX ITOPOJ B TCUEHUE UX KU3HU MOMKHO YET-
KO pa3JeINTh Ha HECKOJIKO KaYECTBEHHBIX CTaIUN:
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BO300HOBIICHUS (CBOOOIHOTO pocTa 0 (GOpMHUPO-
BaHMsI COMKHYTOTO TIOJIOTa), MOJIOAOCTH (aKTHB-
HOTO POCTa U M3PEKUBAHUS JI0 JOCTIKECHHS KOJIU-
YECTBEHHON CIIENIOCTH), CO3pEeBaHMs (MEIJICHHOTO
pocTa U OOMJIBHOTO TUIOIOHOIIEHUS A0 JOCTHXKE-
HUSl €CTECTBEHHOW CIENOCTH) U 3peocTu (mocrte-
NICHHBIN pacnaj 3pesioro MOKOJICHUs).

B 1oxHO-Tae)KHBIX 6epe3H${Kax KHUCIIMYHBIX U
YCPHUYHBIX THUIIOB JIECA B XOA€ HX BO3PACTHOI'O
pa3BUTHUs 3aPUKCUPOBAHO AOCTHUKEHUE Oepe3oit Ko-
JMYECTBEHHOM criesiocTH K 40 rogaM, a ecTeCTBEH-
HOM crieocté — K 95 romaM ¢ MOMeHTa 00pa3oBa-
HUS JpeBocTost. Enb, mocemnstomasicst mox mosior
Oepesbl, IpU AKTHMBHOM pPaHHEM BO300HOBICHHUH
00pasyeT COMKHYTHIN mosor noapocta Kk 40 romam
Oepesbl. HactymuieHus: KOTMYECTBEHHON CIEIOCTH
€JIM TIEPBOTO MTOKOJICHUSI HE OTMEYEHO B CAMOM CTa-
pom Oepesnsike 115-neTHero Bo3pacra, riue cpeHui
BO3PACT €JIM MEPBOTO IMOKOJICHHS COCTABIISI OKOJIO
90 net. C akTuBU3AIMEN TUIOJOHOIICHUSI €U TIep-
BOTO TIOKOJICHHSI B CTapOBO3PACTHBIX Oepe3HsKax
(mociie 80 neT) HAOMIOAACTCSl HAKOIIJICHUE €JI0BOTO
BO300HOBJIEHHUSI BTOPOTO TIOKOJICHUSI.
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REGULARITIES OF FOREST FORMATION PROCESS
IN SOUTHERN TAIGA BIRCH FORESTS

D. V. Tatarnikov
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Sovetskaya str., 21, Uspenskoe village, Odintsovsky District, Moscow Oblast, 143030 Russian Federation
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Methods of the objective periodization of the age dynamics of forest stands are considered on the example of southern
taiga birch forests in the process of demutational changing birch (Betula L.) to spruce (Picea A. Dietr.). The analysis
of the age range of birch forests has allowed to determine four distinct stages of age development which differ
one another by the qualitative state of birch population. There are Stage of regeneration (before forest canopy has
closed), Stage of youthfulness (before “quantitative maturity”, when the curve of mean annual increment of trunk
volume of trees at peak), Stage of maturing (from “quantitative maturity” to “natural maturity”, when the curve of
trunk volume of trees at peak) and Stage of ripeness (from “natural maturity” to full treefall of first layer of forest).
Then, according to the determined stages of age development of main breed, the phases of age dynamics of birch
forests have been defined: Phase of young birch forest formation, Phase of active growth of birch and appearance
of spruce under birch canopy, Phase of two layers tree stand — first tree layer of birch, second tree layer of spruce,
Phase of changing of chief breed in forest as result of death and treefall of birch trees.

Keywords: derivative southern taiga birch forests, demutational changing birch to spruce, age dynamics of tree
stands, forest formation process, stages and phases of age dynamics.
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