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B nacrosimee Bpemst Ha CpenteM Ypaiie XxapakTepHo mpeoOmananne 0epe30Boi hhopmarmm, 9To 00yCIOBINBACT
aKTyaJbHOCTb U3YUEHHUS €€ POCTa M Pa3BUTHS B TEOPETUUECKOM U XO3HCTBEHHOM IUIaHe. B 60bIIMHCTBE cBOEM
Oepe3HsIKH MPEACTaBICHbI IPOU3BOAHBIMU CEPUIHHBIMU COOOILIECTBAMH, TTOSIBUBLIMMHUCS TIOCIIE PYOOK, MTOXKAPOB
1 BeTpoBaJIOB. VccnenoBanust mpoOBOAMIM Ha TEPPUTOPUH BHCHMCKOTO TOCyIapcTBEHHOTO OHOC(EpHOro 3amo-
BeHMKa CBEpIUTOBCKOM 00nacTu, pacnonoxkeHHoro B 20 kM K 3amaay ot . Kuposrpag. 9t1o Ypanbckas ropHas
crpana, CpeaHeypanbcKas HU3KOTOpHast MPOBUHIINS, F0KHO-Ta&KHBIN JIECOPACTUTENBHBIN OKPYT' C COOTBETCTBY-
IOMMHU IPUPOAHO-KIMMAaTHICCKUMU XapaKTCPUCTUKAMU. B crarbe IMPUBCIACHBI JAaHHBIC O POCTE U PA3BUTHU
HACaXJICHUH UIUTENbHO-TIPOM3BOIHOIO CTAPOBO3PACTHOTO Oepe3HsKa BEHHHKOBO-PAa3HOTPaBHO-3€JIEHOMOIIHO-
ro, He 3aTpoHyToro BeTpoBasioM 1995 . u moxapamu 1998 u 2010 rr. McxomuapiMu ObLTH JaHHBIE PaAUaIbHOTO
npupocrta 0epé3bl U el Pa3HOTO EHOTHYECKOTO TOJIOKEHHUS, KOTOPhIE HAMH TPE0Opa3oBaHbl B MPHUPOCTHI O
wromaau cedeHuid. [locnennue npsiMo npornopunoHaaIbHbl 00BEMHBIM IIPUPOCTAM U, COOTBETCTBEHHO, (pUTOMAC-
ce. IIpoBeiéH CpaBHUTENBHBIN aHAIN3 POCTA 10 JUAMETPY, IPUPOCTA IO IUIOIIAAH OIEPEUYHbIX CEYEHUN €U U
0epE€3bI Pa3HOTO BO3PACTHOTO U IIEHOTHYECKOTO MOJIOKeHHS. [ [pnanHamu sIBHBIX pa3iuduii B XOA€ pOCTa SBISETCS
UCTOPHS U IPOUCXOXKICHUE IPEBOCTOEB U X 3JIEMEHTOB: TOCIIE PYOOK, OKapoB WK BETpoBaJioB. B uccnenye-
MOM THIIE Jieca CaMOH MPOIyKTUBHOM MOPOIOH OKa3asiach Oepé3a 0CHOBHOTO nokosieHusl. OiHaKo e€ pocT 1o Ju-
ameTpy OKazaJics Xy)Ke MPOTHO3UPYEMOTO 110 MECTHBIM TaOJIMIIAM XOJIa POCTa COOTBETCTBYIOIICH TPYIIIBI TUTIOB
neca. Pazauua B mpupoctax enu [ 1 Il sspyca 0CHOBHOTO MOKOJIEHHUSI MOJKET CIIY’KUTb B Ka4€CTBE MEPbI yTHETCHUS
Oepézoii. CocraBiieHbl TAOIUIIBI JMHAMUKH JUAMETPOB €T U OepE3bl pa3HOIO LIEHOTHYESCKOTO IMOJIOKEHUS, a TaK-
KE OXapaKTCpHU30BaHbl UX CTa/IlUN POCTa U Pa3BUTHA U TPECH/bI UX ITPUPOCTOB.
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Birch stand forests are predominant plant formation at Middle Ural.The investigation of their growth and
development is actual in theoretical and management plans. They are secondary and serials communities
appearancedafter cuttings, wild fires and windthrows. Investigations had been conducted at area of Visim state
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biospheric reserve of Sverdlovsk region which is situated in 20 km west from Kirovgrad town. It is Ural moun-

tain land, Middle Ural low mountain province, south boreal forest plan district with corresponding natural-cli-

matic characteristics.The dates of growth and development of long term secondary old age reed-grass-miscel-

laneous herbs and green moss birch stand didn’t affect windthrow 1995 and wild fire 1998 and 2010 years and

is background were given in this article.The dates of radial increments of birch and spruce different coenotic

position were initial, which transformed by us to basal areal increments and being direct proportional volume

increments and, correspondly, their phytomass.The comparative analysis diameter growth and basal areal in-

crements of birch and spruce of different and coenoticposition was carried out.The history and origin of stands

and its components are the causes of appear differencesof their growth: after cuts, wild fires or windthrows.

The birch of main generation was the most productivity at investigated forest type. But its diameter growth was

worse, them with local growth tables corresponding group of forest type.The difference of spruce of I and II sto-

ries of main generation may served with measure of birch oppression.The tables of diameter dynamics of spruce

and birch of different coenotic position had made and also their growth and development stages and trends of

their increments had characterized.

Beenenue

Hcropus u3ydeHus: pocra u pas-
BUTHUSI OCPE3HSKOB B HAYYHO-TIPO-
M3BOJICTBEHHOM AaCIeKTe CBs3aHa
¢ I.H. MunosanoBuueM [1], cocTa-
BUBIIIMM TaOJUIIBI 3aracoB Oepes-
HakoB Ju1si CpegHero Ypana, a Tak-
xe as Ilepmckoit oonmactu. bBonee
TO3THUE HCCIIeIOBaHUS Oepe3Hs-
koB CpenHero Ypana npoBeIeHBI
COTPYIHHMKAMH YPaJIbCKOrO TOCY-
JTAPCTBEHHOTO  JIECOTEXHHUYECKOTO
yHUBepcuTera [2—6].

JluHaMuka cocTaBa CIOXKHBIX U
CMEUIaHHBIX TIOCIIepYOOUYHBIX Oe-
PE3HAKOB C HAIMYMEM JCPEBHEB
CEMEHHOTO M BETETaTHBHOTO BO3-
OOHOBJICHUSI B OJIHOM JIPEBOCTOC
M3y4eHa He B MOJIHOM Mepe.

WzBectHBI PaboOTHI JIECOYCTPO-
uteneit [7], E.Il. CmonoHorosa u
AM. Ilwuxora [8], rme paccmar-
pHUBAKOTCS  aCHEKTHl BO3PACTHOM
JAVMHAaMHKH COCTaBa IPOU3BOJAHBIX
npeBoctoeB Cpennero Ypana. [lep-
Basi paboTa BBITIOJIHEHA HA THIIO-
JIOTUYECKOM OCHOBE, pa3paboTaH-
voit B.H. Cykau€BeiM, u mpormia
ampoOaInuoo B IKCILUTyaTHPYEMbIX
HacaXxIeHUsIX Bucumo-YTKHHCKO-
ro necmpomxo3a [9]. Tumer meca

WACHTU(HUINPOBAIUCH IO  TIpe-

oONamarormuM BHIAM  pPacTCHUH
Haro4YBEHHOro MokpoBa. Ho yxe
B 1987 1. a3cku3bI TaOIMII X0a PO-
cTa 0epE€30BBIX IPEBOCTOEB OBLTH
paspaboTaHbl ~ HH)XEHEPOM-TIPO-
rpammucToM  IloBomxkckoro — je-
COYCTPOHTEIFHOTO  TIPEIPHUITHS
BO «Jlectipoext» A.M. Illuxo-
BbIM [8] Ha Ga3e bunmmumbaeBckoro
OTIBITHO-TIOKA3aTEIBHOTO  JIECX03a,
rae neca ObUIM TPOMAEHBI pyOKa-
mu emé B XIX B. OcHOBOM mpoe-
nagaoi A.M. IlImXOBBEIM pabOTHI
CIy)XHUT Teorpado-reHeTHUeCKUN
MOAXOJ K JIECOTHITOJIOTUYECKUM
KJTACCHU(DUKAITSIM, pa3pabOTaHHBIHA
Bb.I1. Konecuukosbim [10, 11]. Tun
JIECOPACTUTENBHBIX YCIOBUN IIPU
9TOM OIIPEAETSeTCS IO TOIOXKe-
HUIO B penbede, BOAHOMY PEKH-
My M OCOOEHHOCTSIM TIOYBEHHOTO
MOKpoBa JaHHOW Tepputopuu. Ha
atoil xe ocHoBe H.A. Jlyranckum
u JLA. JIbicoBbM [2] ObUTH TIpEA-
JIOKEHBI TPYIIBI THUTIOB Jieca JUIA
OEpe3HSIKOB, KOTOpBIC MO CTEICHU
MPE/ICTABIICHHOCTH Ha 3aHUMae-
MOW WMU TUIOMIAN TIPECTABISIOT
yOBIBAIOLIMH PSA:  TPaBSIHO-3€JIe-
HomomHas (44 %), pasHOTpaBHas

(27 %), munusixosas (11 %), srox-
HUKOBas (8 %), MIIIMCTO-XBOIIOBAS
(5 %), KpyITHOTpaBHO-NIPUPYUbEBAs
(3 %), opycauunas (1 %), cdar-
HOBasi W TpaBsHO-OomotHas (1 %).
IlokazaHo, YTO B FKHKHOH YacTH
Cpemnero VYpana mpeoOiaaaror
pa3HOTpaBHBIE OEPE3HSKH, B CEBEp-
HOH — TPaBsIHO-3€JICHOMOLITHBIE.
ABTOpaMHu cTaThl paHee ObLIN
MIPOBENICHBI  MCCIIEAOBAHUSA  OCO-
OeHHOCTEH pocTa W Pa3BUTHSA
JUTMTEIIbHO-TIPOM3BOHBIX  Oepe3-
HSKOB, a TaKkKe OXapaKTepH30Ba-
Ha JIMHAMUKA WX BOCCTAHOBIICHHS
B THIIAX Jieca BBICOKOTPABHO-TIAIO-
pOTHHKOBOM [12], XBOIIIOBO-MeEII-
KOTPaBHOM, 3aTpoHyTbIM [13] wu
HEe 3aTpoHYyThIM [14] BeTpoBaioM.
B  BeliHMKOBO-pa3HOTpaBHO-3€IE-
HOMOIIIHOM Oepe3HsIKe, YaCTU4HO
3aTpOHyTOM BeTpoBajioMm [15, 16],
1 KOPOTKO-TIPOW3BOTHOM Oepe3Hsi-
Ke KUCITMYHO-Pa3HOTPaBHO-3€JICHO-
MOIITHOM [ 17] ObLIM TPOBEICHBI HC-
CIJICIOBAHUS TI0 CXOJHOM TeMaTHuKe.
B sT0T Xe psin nccnenoBaHui BXo-
JIAT U M3yYCHUE POCTA U Pa3BHTHS
Oepe3HsKa BEWMHHUKOBO-PAa3HOTPAB-
HOTO, HE HCIBITABILETO BO3ACH-

cTBUSL mMTOpMOBOrO BeTpa (1995)
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n oras (moxapsr 1998 u 2010 1),
MarepHajbl KOTOPOTO MPHUBEICHbI B
JIaHHOM cTaThe.

B mmpoko wucnonszyeMoil Ha
VYpane padore [10] wmccmemyembrii
THUI JIeca OTHECEH K IPOU3BOHOMY
OT €JIbHUKA Pa3HOTPABHO-3EJICHO-
MOIITHUKOBOTO (342), HacaKACHUS
JAHHOTO THMa Jieca 3aHUMAloT
B pernbede 1oI0rue CKIOHbI HEBbI-
COKMX BO3BBILICHHOCTEH C JEpPHO-
BO-TIO/I30IMCTBIMU  CYTJIMHUCTBIMU
[I0YBaMH IIPH OJIN3KOM BOZIOOYIIOPE
13 DIMHKUCTOTO AITIOBUSI U IJIOTHBIX
ropuslx nopon. Koporkonpous-
BOJHBIE OT HETO — MHUXTOEITHHHUKH
¢ Oepé30if KUCINYHO-PA3HOTPABHO-
3€JICHOMOIIIHUKOBBIE, JJTUTEIBHO-

MIPOM3BOAHBIE  OEpe3HsIKH  (WiH
OCHHHUKH) C MOIPOCTOM TEMHO-
xBoiHbIX BUIOB (E, II) Belinuxko-
BO-PAa3HOTPABHO-3€JICHOMOILHUKO-
Bble, OEpe3HsIKH (WM OCHHHUKH)
BEMHUKOBO-Pa3HOTPAaBHbIE — yCTOM-

YHBO ITPOU3BOJIHLIC.

ean nccienoBanmsi

ITonyuyenue JaHHBIX O POCTE U
pa3BUTHU OEPE30BBIX HACAKICHHIA
JUTATEIHHO-TIPOU3BOJHOTO  BEUHU-
KOBO-Pa3HOTPABHO-3€JICHOMOIITHO-
ro THIA Jieca Ha OCHOBE aHAM3a
JUHAMHUKH TIPUPOCTA IO JTUaMe-
TPy MOIEJIBHBIX JIEPEBBEB U aHa-
JU3a CTaAWN Pa3BUTHS JIPEBOCTOS

BO BPEMEHU.

O0beKThI U METOANKA
HCCJIC/IOBAHUI
HccrnenoBanns mpoBOaMiIM  Ha
Tepputopur  Bucumckoro  3amo-
BepHMKa CBEpIOBCKON 00J1acTH,
pacmonoxeHHoro B 20 KM K 3amay
ot ropoga Kuposrpazn. 3to Ypans-
cKasi ropHas cTpaHa, CpenHeypaib-
CKass HU3KOTOpHAsl TMPOBHHIHS,

FO)KHO-TAEKHBIA  JIECOPACTUTENb-
Helii okpyr [10]. JeranbHas xa-
PaKTepUCTHKA JIECOPACTUTEIbHBIX
YCIOBHUI HCCIIEyEMOTO JIPEBOCTOSI
JlaHa B COOTBETCTBUH C HCIIOJIB3Y-
romeiics tTunonorueit [10]. Kopen-
HBIM COOOIIIECTBOM SIBIISIETCS Pa3-
HOTPaBHO-3€ICHOMOIITHBIN €JThHUK
¢ mpuMeckio keapa [18].

Mertonrka uCCiIeAOBaHUI C HC-
TMOJIh30BAaHUEM METOJIOB YIIPOIIEH-
HOW (BBIOOPOYHON) H3MEPUTENH-
HOW TaKCaIliH, a TaKkKe JeTabHas
KOJIMYECTBEHHAsI XapaKTEePUCTHKA
JPEBOCTOS TIPHUBENICHBI aBTOPAMH
panee [15].

Jns ompenenenust Bo3pacta u
3aMepa TPUPOCTOB OBUIM B3STHI
KEpHBI, CIPYIIHUPOBAHHBIC MO CO-
CTaBIISIIOIIAM  TTOPOZAAM, sIpycam
Y MTOKOJICHHSIM. 3aMep paraibHbIX
MIPUPOCTOB OBLT BBHITIONHEH HA TPH-
6ope Lintab C.B. MBanumxoBbM
¢ Tounoctbio Jo 0,01 mm. B nans-
HEHIlleM JaHHBIE PaJUaIbHOTO
npupocta Zr TpaHCHOpPMUPOBa-
JIMCh B MPUPOCTHI 10 TUIOMIAN Ce-
genwst Zg [19-21] ma Beicote 1,3 M
B COOTBETCTBUM C 3aMEpPEHHBIMH
IMaMeTpaMl B KOpPE MOJEIBHBIX
JIEPEBbEB, TAK KaK MPHPOCT T10 TII0-
IIa CEYCHUsS IMPOIOPIIMOHATICH
MPUPOCTY 10 00BEMY.

Marematmaeckas obOpaboTtka
3aMepEeHHBIX MMPHUPOCTOB TPOBOJIH-
JIach C MCIHOJIB30BaHUEM DJIEKTPOH-
HBIX Tabimi Microsoft Excel.

VYcnoBHbIe 0003HaYEHHsSI B Ta-
Onuiax u Tekcre: ber — Oepé-
3a crapmiero mokojeHus | spyca
(Old birch I storey), boca — Gepé-
32 OCHOBHOrO nokosieHus I sipyca
(Birch of main generation I storey),
EocHl — eab 0CHOBHOr0 NOKOJIEHUS
I sipyca (Spruce of main generation
I storey), Eocull — ens ocHoBHO-

ro mokosrerust 11 spyca (Spruce of
main generation II storey), Emull —
enb Miuaamero nokosieHus II spy-
ca (Spruce of younger generation
II storey).

Hccenenyemselil  IpeBOCTON  sB-
JSeTCA CIOKHBIM M CMEIIaHHBIM:
I spyc 98 % bet(195) u bocu(117),
2 % Eocu(117); II spyc 100 %
Eocu(117) m Emn(90). bepésa oc-
HoBHOTO nokojieHus (bocH) 120 ner
cocransger 72 % 1o 3amacy, 4To
AT OCHOBAaHUE CYMUTATh JAHHBIN
JIPEBOCTOM  JITTUTENBHO-TIPOHU3BO-
nueiM [9]. EctecTBenHoe Boccta-
HOBJICHHE TIpeo0alaHust eJi B Ta-
KHX JIPEBOCTOSX MOYKET MPOH30UTH
3a mepuon He Menee 150-200 et
M HE COOTBETCTBYET TaOIUIaM
E.II. Cmononorosa u A.M. Illu-
x0Ba [8], M0 KOTOpPHIM BOCCTAHOB-
JIHWEe TOCIO/ICTBA TEMHOXBOHHBIX
B OTOM THIIE Jieca MPOUCXOTUT
k 70 romam. B mwutupyemoit mo-
CleHEN cTaTbe B JPEBOCTOSX
10-neTHero Bo3pacra OIS €IU U
MMUXThHI, BO3HUKIIUX M3 COXPAHHB-
IIETOCs MOJPOCTa, COCTABIAET OKO-
JI0 IBYX €TMHUI] COCTaBa IO 3aI1acy.
PI. CunenpuukoB [9] apeBocton,
nMerore B Bo3pacte 1-20 et
2 eUHHMIIBI €T B COCTABE, OTHOCHII
K KOPOTKOIIPOM3BOJHBIM  JIPEBO-
CTOSIM, KOTJa BOCCTAHOBJIEHHE €&
npeo0IiafaHus 3aBepIIaeTCs K BO3-
pacty 81-100 nert. 1o ero qaHHbIM,
onu opmupyrorcst b Ha 20 %
mromanei, Ha 70 % miromanei Ha-
OrromaeTcst JOITOBPEMEHHAs CMEHa
emm v b Ha 10 % cMmena mopon
OTCYTCTBYET.

Pe3ynbrarbl 1 UX 00cyKaeHne
Xox pocta o nuamerpy. ber, mo-
siBuBIIasics B 1818 1., xapakrepusy-
€TCsI XY/IIIAM POCTOM TIO THAMETDY,
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HaunHas ¢ 40 JeT, Mo CpaBHEHUIO
¢ 0epé30if OCHOBHOTO MOKOJICHHS,
Bo3HuKIIeH B 1896 1. (Tabm. 1). Ok-
3eMIUIsIp BeT SIBIsUICS TOHKOMEp-
HBIM Ha MOMeHT pyOku (d=13,4 cm
B 1888 1. Bozpacra 70 ner) u He
On11 cpyOneH. Xoxa pocta bocH mo
JMaMEeTpy B Tmepecyére Ha cpef-

HUW THaMETp IPEBOCTOS OKa3aIcs
Xy’K€ B CPAaBHEHUHU C UMCIOIIMMHU-
Csl TaOJUYHBIMHM JIAHHBIMU XOJIa
pocta H.A. MmioBaHoBu4a Ha-
caxaenni 11 kimacca 6onnrera [1]
u tabmunamu JI.A. JlplcoBa Juid
rpyn-
Mbl TUIIOB Jieca [2], a Takxke Mo-

TPaBsSHO-3EJICHOMOIIIHOMN

JABHBIX JIPEBOCTOEB Pa3HOTPAB-
HO-3€JICHOMOIITHUKOBOTO THUIA
neca bunmnmbaeBckoro secxosa
(TJIY-342) [8]. D10 00yCIIOBICHO
HQJINYUEM MHOTOYHMCICHHBIX K-
3emrisipoB | u Il apycos enu [15],
yTHEeTale JeHCTBYIOIINX Ha

POCT 1O THaMeTpy.

Ta6imma 1
Table 1
Xon pocta 1o iuamerpy O0epE3bl U €11 Pa3HOTO IIEHOTHYECKOTO MOJIOKEHHS, CM
Birch and spruce of different coenotical position diameter growth, cm
Ilopona, Bo3pact (J1eT), BeIcoTa (M), THaMeTp (CM)
Tree species, age (years), height (m), diameter (cm)
Bospacr, ner berl Bocul EocHl Eocnll Emnll
Age, year 195 117 117 117 90

25,0 232 24,0 16,2 15,9

32,5 21,2 31,8 24,5 15,5
10 2,0 1.4
15 3,6 2,5
20 4,8 4,1
25 6,1 5,7
30 7,7 7,1
35 8,7 8,6 2,2 2,1 2,1
40 9,6 9,9 3,7 3,6 3,1
50 10,9 11,9 6,6 6,4 5,7
60 12,2 13,9 11,2 9,9 8,9
70 13,4 15,2 16,0 13,4 10,6
80 14,7 16,5 20,5 17,0 14,0
85 15,3 17,0 22,8 18,9 15,5
90 15,9 17,6 243 19,8
100 16,8 18,8 27,0 21,7
110 18,3 20,0 29,5 22,8
115 19,5 20,7 31,2 23,9
117 20,2 21,2 31,8 24,5
120 20,9
130 22,3
140 23,8
150 25,3
160 26,5
170 27,5
180 29,0
190 30,8
195 32,5




68 Jleca Poccuu u xo35s1icmeo 8 HuUx

Ne 1 (68), 2019r. |

Jlydqmum pocToM 1o auaMeTrpy
xapakrepusyercs Eochl, nmonasmas
B OCHOBHOH sIpyC JIpEBOCTOsI, BEp-
LIMHBI KOTOPOH HE MEePEKPHIBAINCH
KpoHaMH Oepé3bl, a HAMXyAIINM —
enb Il spyca, BO3HMKIIASA 1107 I10-
JIoroM  ¢(hOpPMHUPOBABIIETOCS IJTH-
TEJILHO-TIPOU3BOHOTO  Oepe3HsIKa.
Juddepenumanust pocra eneil mo
JMaMETPy OCHOBHOTO IIOKOJICHHS,
HaXO[SIIMXCS B PAa3HOM LICHOTH-
YCCKOM TIIOJIOKCHHMHM, HAYHMHACTCs
npumepHo ¢ 40-50 et

Xon pocra end MO JAUAMETPY
HE COOTBETCTBYET XOAY pOCTa CJH
tabmr; A.M. Hluxosa [8], momy-
YEeHHBIX [0 JAHHBIM JIECOYCTPOM-
CTBA 3TOTO JKE TUTIA JIECOPACTUTEIb-
HBIX ycioBuil buimmbaeBckoro
OIBITHO-TIOKA3aTEILHOTO  JIECXO03a.
B Bospacte 10 90 et manHbie je-
COyCTPOMCTBA TTOKA3BIBAIOT OOJh-
[IMe 3HA4YCHUs AUaMETPOB, a B 00-
Jiee cTapiieM — Ha00OpOT.

D10 0O0yCJIOBJIEHO TEM, YTO
B JpeBocTosix bumumbaeBckoro
jiecxo3a eilb M MUXTa OCHOBHOIO
sipyca BO3HHUKJIH U3 TOPOCTa, CO-
XPaHUBIIETOCS TPU PyOKe CITENBIX
U MEePECTOMHBIX HacaxiaeHuu. Jle-
COYCTPOWTENH HCIOIB30BAIN XO-
3STMCTBEHHBIN (BpeMsl, IIPOIIIE/IIIee
nocye pyoKH CIeNbIX U MepecToii-
HBIX HAaCaKICHWI), a He Omoio-
THYECKHIA BO3PACT €I U THXTHI.
HApyroi
B XOZI€ POCTa IO AUAMETPY SBISAET-

NPUYMHONM  Pa3HULbI
csl mociepy0OuHOE MPOUCXOXKIE-
HUE €JIM UCCIIEyEMOTO IPEBOCTOS.
EocHII n Emull xapakrepusyrorcs
XyAIIIM POCTOM IO THAMETPY, KaK
HaxoJsIuecss B YTHETEHHOM CO-
CTOSIHUH.

[Ipu cpaBHeHnn Oepé3bl U enu
pPasHOro LIEHOTHYECKOTO IOJIOXKE-
HMUSI, KOTOPbIE TIOSIBUINCH ObI OTHO-
BPEMEHHO, BUIHO, YTO HAMITYYILINM
POCTOM IO TUaMETPY B BO3PACTE 110

60 et xapakrepm3oBajach bocH
(117 ner), BO3HMKIIAsE HA BBIPYOKE
1888 1. B Bo3pacre crapuie 60 ner
JIy4YIIUN pOCT XapaKkTepeH s e/ln-
HnaHBIX EocHI (117 met), okasaB-
HIMXCSl HA MOMEHT HaOIIoAeHHH
B OCHOBHOM | sipyce (WX KpoHa He
TepeKphIBAIach KpoHaMu Oepés).
Enb OCHOBHOTO IOKOJCHMS, HAXO-
JIAIIAascss BO BTOPOM spyce, JIOTO-
HSET B pocTe Mo auameTpy bocH
B Bo3pacte okoio 80 JieT.

Craauu pocTa U pa3BUTHS HC-
CJIEZyeMOTO JPEBOCTOSI TMOKa3aHBI
B Ta0. 2. Hanbosee 4éTKO BbIIEIIA-
eTCsl dTall TIOSIBIICHUST HAa BBIPYOKe
MOJIOABIX TTOKOJICHUH, Korna bocH
yBeIMYHMBaIOTCSl OoJiee ueM Ha He-
CKOJIBKO TIOPSIKOB BEJMYUH, YTO
COOTBETCTBYET  DKCIIOHCHIIHAJIh-
HOH JIMHUM TPEHAOB MPUPOCTOB
OCHOBHOTO TIOKOJICHUST  OepE3bl.
Crnemyromast ctaausi — CMBIKAaHHE
npesoctost (¢ 1908 mo 1924 rr).

Tabnuua 2
Table 2
Cranuu pocra u pazsutus apesoctos BIIIT 47-5
Stages of growth and development stand at temporary simple plot 47-5
DIJIEMEHT JIpeBOCTOS U €T0 SIPYyC
Bricora snemenTta JAPEBOCTOS, M BocH Eocal Eocal Enmll
JlmameTp smemMeHTa JpeBOCTOsl, CM Ber .
. Birch Spruce Spruce Spruce
Tonst Craauu pocTa v pa3BUTHS IPEBOCTOS Birch old . . .
.. . main main [ main II young II
Years Stand composition and its canopy 25,0
. .. 23,2 24,0 16,2 15,9
Height of sand composition, m 32,5
. .. 21,2 31,8 24,5 15,5
Diameter of sand composition, sm
Stages of stand growth and development
1 2 3 5 6 7
1890 | Poct nepeBbeB BocH B pa30MKHYTOM COCTOSTHHH, 0,66* 0,02 - - -
1908 | 1u1st OCHOBHOTO IIOKOJIEHUS OepEé3bl XapaKTepHa 5,40 2,52
9KCIIOHEHIINAbHAsT KPUBasl YBEITMIEHHS IPUPOCTOB OoIree
YeM Ha /IBa IOpsIIKa BEJUYUH
Tree growth of birch main generation in solitary state,
for this trees is characteristic exponential curve
of increment increasing more than two digital of values
1908 | C 1908 mo 1924 cranus sxepAHsAKa, CMBIKAHUE IPEBOCTOS 0,82 1,78 0,0022 0,00032 -
1924 | u 3amezsIeHNe yBEIUUECHUsI IPUPOCTOB. OTMEUEHBI 7,20 4,46 0,52 0,86
MIPUPOCTHI TOCIIEPYOOUHOM e
Stages of pole forest from 1908 to 1924, stand junction
and slowing of increment increasing. Increments of after
cut spruce were marked
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[Iponomxenne Tadm. 2
Continuation of table 2

1 2 3 4 5 6 7
1924 | IpeBOCTOM COMKHYJICS, YCHIMIIACh KOHKYPEHIIHS MEXKTY 4,76 2,74 0,50 0,75 -
1932 | nepeBbsiMu, najieHne mpupoctoB Oepésnl. EocH yBennyu- 14,85 4,46 1,71 2,21

BaeT MpUpocTs B 2,7 paza. [Ipupoctel AepeBbeB enu
OCHOBHOTO MOKOJICHHSI, KOTOPBIC B AJIbHEHIIIEM

OyIyT MIMETh pa3HOe [IEHOTHYECKOE MOIIOKEHUE, OITM3KU
(r=0,886). /{1 et 0CHOBHOTO TIOKOJIEHUST XapaKTepeH
JIMHEWHBIN TIOIOKUTETBHBIN TPEHT

Trees of stand had united, competition between birch trees
had intensified, birch increments decreased. Spruce trees
of main generation increased increments up to 2,7 times.
Increments of spruce trees of main generation, which will
be in coenotic position in future, were near (1=0,886).
Linear positive increment trend is characteristic for spruce
of main generation

1932 | Ilocne ornanma yacTy 1epeBbEB HA4aJICsS HOBBIHM ATaIl — 3,12 2,74 1,44 2,08 —
1943 | yBenmuuenue npupoctos bocH B 1,8 paza. {nst Eocn 6,80 4,87 5,23 4,92
HaOmonaercs i pepeHranys IpUpocTa — elib, KOTopast
okaxketcs B | spyce, yBeInmunBaeT ux B 3,6 pasa, a Kotopas
Bo Il sipyce — B 2,2 paza. IX mpupoCThI CKOPPETNPOBAHEI
(r=0,903), 4T0 OTpakaeTCcs MOJMKUTEITBHBIM IKCITOHEHITU-
aNbHBIM TpeH10M. HaunHaroT pUKCHpOBaTHCS MPUPOCTHI
enn mtaamero nokonenus Il spyca

New stage of stands began after part tree death.

The increment increasing of birch main generation up

to 1,8 times. Differentiation of increment among spruce
trees of main generation is observed. Spruce, which will
be in I storey, increases them up to 3,6 time, but will be

in II storey up to 2,2 time. Their increments is correlated
(r=0,903) and are reflected positive exponential trend.
Increments of younger spruce generations of II storey

begin to be fixed.
1943 | Jlnsa bocH xapaktepeH ci1a00 BBIPaXKEHHBLI OTpHLIaTeNb- 1,42 2,20 5,23 3,95 0,014
1962 | w1t muHeitHbIH Tpera. [Ipon3sonnia qudhepeHnuars 8,20 4,87 13,39 10,38 1,06

OCHOBHOTO TOKOJIeHHsI €11 HanOospIme mpupocThl
XapaKTepHbI JJIs eAMHUYHBIX AepeBbeB EocHl, monas-
KX B ONArONPHUATHOE IEHOTHYIECKOE MOJ0KEHUE, H OHU
YBEJUYUIA CBOW MIPUPOCT TI0 CPABHEHUIO C ICPEBBSIMH,
KoTopble okazanuck Bo Il spyce, B 1,4 paza. [Ipupoctsr
Eocul u EocHll Taxke ckoppenuposans! (1=0,810)
Weakly expressed negative increment trend is for birch
trees of main generation. The differentiation of trees

of main spruce generation had taken place.

The most increments are characteristic for single spruce
trees of main generations of I storey, found coenotic
position and they increased their increment by comparison
with trees, which found himself in II storey, up to 1,4 time.
Increments of spruce trees of main generation of I and

II storey well correlated (r=0,810)

1962 | OtpuuaresbHbIi U JOCTOBEPHBIA JIMHEHHBINH TPEH y TIPH- 3,07 2,24 10,67 5,36 0,90
1974 | pocroB okazaincs y bocH. [list EocHI xapakTepHa IOI0XKH- 7,51 3,76 18,26 12,25 3,68
TenbHas TenaeHius npupoctos. st Eocull B8 1964-1970
XapakTepHO YMEHBIICHNE MPHPOCTOB, a ¢ 1970 mo 1974 —
yBenuuenue. J{iast Emull xapakrepen nocroBepHblii moso-
JKUTEJbHBIN SKCIIOHEHIMAIbHBIN TpeH. [Ipupoctsl EocHl
n Eocall, a taxxe EocHIl u Emill ctabo ckopermmpoBanbt
(r=0,138 1 r=0,144 cOOTBETCTBCHHO)
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IIponomxkenue Tadm. 2
Continuation of table 2

1 2 3 4 5 6 7

Trees of main generation of main birch generation have
negative and reliable increment trend. The positive incre-
ment is characteristic for trees of main spruce of I storey
generation. The increments decreasing up 1964 to 1974
and the increment increasing are characteristic for spruce
trees of II storey. The reliable and positive exponential
trend is characteristic for spruce young trees of II storey.
Increments of spruce trees of main generations of I and
II storey, also spruce trees of main generation of II storey
and young generation of II storey weakly correlated
(r=0,138 1 r=0,144) correspondently

1974 | CraGunusanust npupoctoB bocH: ciaboBbIpaskeHHBIH 1 1,98 2,24 5,80 2,68 1,71
1995 | HEmOCTOBEPHBIN MOTOKUTENBHBIN TpeH . JlJIst IprpoCcTOB 10,55 4,85 18,26 10,02 5,60
EocHI xapaxrepen menbinmii, a Eocull 6onbimii oTpu-
LaTebHbIN JIHelHbIe TpeHabl. EMnll xapakrepusyercs
HEJIOCTOBEPHBIM U CJIa00 BBIPAKESHHBIM OTPHIATETEHBIM
JMHEHHBIM TpeHoM. Habmnronaercs moaoxuTenbHas yme-
pennas koppensus mexxay npupoctamu Eocul 1 Eocnll
(r=0,578). HaumeHb11as Koppesius XapaKrepHa

quist pupoctoB Eocull u Emall (1=0,387)

Increment stabilization of birch trees of main generation.
There is weakly expressed and not reliable positive trend.
The smaller negative and bigger negative linear trends

are characteristic for increments spruce trees of main
generation of I and II storey. Spruce trees of young
generation of II storey are characteristic not reliable
negative linear trend. The positive and moderate is
observed between spruce trees of main generation of I and
II stories (r=0,578). The least correlation is characteristic
for increments of spruce trees of main and young
generations of 11 storey r=0,387).

1995 | bocu u ber mocToBepHO yBemmumiIm npupocTsl ¢ 1995 1 4,05 2,70 5,59 2,43 2,85
2001 | Y Bcex eneid pa3HOTO LIEHOTHYECKOTO TOJIOKEHHUST HaOo- 14,44 5,32 16,50 9,01 9,84
JIAETCsI TOJIOKUTEIIbHBIA TpeH 1, HauuHas ¢ 1996 .

VY EocHl u Emill — sxcrionenmansaeiid, a y Eocull —
nHeitHbId. [Tpupoctsl Emill okazanuck Gosblie npupo-
ctoB EocHII. Bce nokonenus enn xapakTepusyroTcst BbICO-
KuUMU K03 dULUEHTaMU KOppeuu Ipupoctos (1>0,9)
Birch trees of main and old generations increased reliable
increments from 1995.

The positive increment trend of all spruce trees of different
coenotic position is observed beginning from 1996.

The trend of spruce trees increments of main generation

of I storey and young generation of II storey is exponential,
but main generation of II storey linear. The increments
spruce trees of young generation II were more than
increments spruce trees of main generation II storey.

The spruce trees all generations are characterized by high
correlations coefficients of increments (r>0,9).

2001 | dns ber m BocH xapakTepHa oTpuLaTenbHast TEHACHITUS 6,21 5,32 13,20 6,54 7,06
2007 | mpupOCTOB, KOTOPasi MCHEE BBIPAYKECHA Y MOCIIEIHEH. 14,44 15,53 21,43 9,01 9,84
V Eocull u Emnll HabnronaeTcs yMeHbILICHUE [TPUPOCTOB.
Jns EocHl xapakrepHa monoXuTenbHas 1 MeHee
nocroBepHas TenaeHuus, yeMm y EocHll. Ces3p Mmexmy
npupocramu EocHl u EocHII oka3anace orpunarensHoit
u ciaboii (r=-0,134), a mexxny npupocramu EocHIl

u Emnll Beicokoit  monoxkutensHOH (1=0,804)
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Oxonuanue Tadi. 2
End of table 2

1 2

of spruce trees of II storey

and positive (r=0,804)

There is negative trend for birch trees of old and main
generations, which less expressed with last. The increment
decreasing is observed for main and young generation

The positive and less reliable trend is characteristic, than
with spruce trees main generation of II storey.

The correlation between increments of spruce trees main
generation of I and II storey was negative and weak
(1r=-0,134), but between increments of spruce trees

of main and young generations of II storey high

* [IpHBeIeHBl MUHUMAJIGHBIC M MAKCHMAIIbHBIC 3HAYECHHS TIPUPOCTA T10 TUIOIIAN CedeHus Zg, CM?.
* Has given minimal and maximal signs of basal area increment Zg, sm>.

IIpupocter  6epé3bl  yBenmuuMBa-
JOTCSI B MEHBILEH CTENEHH. 3areM
HACTYNaeT JTall >KECTKOM KOHKY-
peHIMu MeXTy nepeBbsiMH bocH
U COOTBETCTBYIOILCE yYMEHBLICHHE
e¢ mpupoctoB (1924-1932 r1r).
Oranbl  yCUIEHUs] KOHKYPEHIUH,
KOIzna HaOMIIONAeTcsl yMEHbLICHHE
npupocra, ocodenHo bocH, cme-
HAIOTCA TePUOIUYECKUMH dTara-
MH YBEJMYEHHS Mpupocra. ITO
00YCJIOBIICHO M3PEKHUBAHUEM Ipe-
BOCTOS TIO/T BO3JICHCTBUEM IKCTpe-
MaJIbHOTO COOTHOILECHHUS TEIula |
Biaru. To ecth HabmoOmaeTCst OCBO-
OokeHne ot yruereHus (release
from oppression) [22], XoTs mBea-
cKkhe wucciegoarean [23] oTHO-
CATCS K 3TOM METOIAUKE KpUTH-

YCCKHU.

BoiBoabI

B nanHoii cTaThe MpUBEIEHbI KO-
JIMYECTBEHHBIE MOKAa3aTeIu pocTa
U Pa3BUTUS UINTEITHLHO-TIPOU3BO-
JTHOTO Oepe3HsKa BEHHHKOBO-pa3-
HOTPABHO-3€JICHOMOIITHOIO ~ THIa
Jieca, He 3aTPOHYTOTO IITOPMOBBIM
BeTpoM B 1995 1. u nmoxapamu 1998

n2010rr.

CpaBHeHue pocrta o Juamerpy
JIEPEBbEB PA3HOTIO IIEHOTHYECKOTO
MOJIOKEHUsI TIO0Ka3ano, 4YTo B HC-
CJIEZTyeMOM THIIE Jieca caMol Tpo-
JIYKTUBHOHM TIOpO/ION siBisieTcs Oe-
pé3a OCHOBHOTrO MoKojJeHus. Poct
Oepé3pl M0 AMaMeTpy OCHOBHOTO
IIOKOJICHHS OKa3aJIcsl XyALIUM, YeM
10 MECTHBIM TaOJIMIIaM XoJa pocTa
IIl xmacca OoHHWTETA H3yIaeMO-
I0 Pa3HOTPAaBHO-3€JIEHOMOILIHOIO
(TpaBsHO-3€JICHOMOIITHOTO) ~ THIIA
jeca.

Envnuunble  JepeBbsi OCHOB-
HOTO TIOKOJICHUSI €JM, TIOINAaBILIHUE
B ONaronpusTHbIC [EHOTUYECKHE
YCIIOBHS, JIMLIb B BO3PACTE CTapIIe
60 ner pacTyT Mo AMaMETpy JIyd-
11e 6ep&3bl OCHOBHOTO TIOKOJICHHMSI.
Esib OCHOBHOIO TIOKOJIEHUSI, HAXO-
pamascs Bo II apyce B Bospacre
crapuie 80 JeT XapakTepuzyercs
JYYIIUM POCTOM IO CPAaBHEHHIO
C JEepEeBbIMU OCHOBHOIO IOKOJIE-
Hus O0epé3pl. Hamxymmuii poct mo
JUaMEeTpy OKa3aJjcsl y MIIAJIIEero
MOKOJICHUSI €JTH, HaXOJSIIEHCs BO
II sipyce. duddepenunanus B po-
CTE€ €M PA3HOI0 LEHOTUYECKOIO
MOJIOKEHHS 110 AMaMeTpy HaOro-

JlaeTcs MPUMEPHO B BO3PACTE OKO-
10 50-55 net, a 7o 3TOTO WX XOI
pocra 1o quaMeTpy OJIHM30K.

Brienenue BO3pacTHBIX 3TaroB
pocTa U pa3BUTHA IPEeBOCTOs 00y-
CIIOBJICHO OMOJIOTMUECKHMHU CBOM-
CTBaMH OCpPE3BI U €JTH, XO3HUCTBCH-
HOM JIeSITeTEHOCTRIO, CTUXUHHBIMHA
OC/ICTBUSAMH, a TAKKE IKCTPEMAIIb-
HBIMU TOaMHU 110 COOTHOIIEHHIO
TeIlj1a ¥ BJIary.

Jlo 1943 1. 6epé3a OCHOBHOTO U
CTapLIEro IOKOJEHWH XapaKTepu-
30Baj1ach OOJBLIMMH NPUPOCTAMHU,
YeM €Jlb OCHOBHOTO ITOKOJICHUS
I u II spycos. Jlums nocine 1943 &
MPUPOCTHI 10 IUIOLIAJN CEUEHHS
OCHOBHOT'O TOKOJICHUs €1H Kak I,
tak u Il sipyca craHoBsiTCst OonbIIe
MIPUPOCTOB Oepe3kl.

Paznuna B mpupocrax emn 1 n
II spyca OCHOBHOIO IOKOJECHHS
MOXKET CIIY)KUTb B Kaue€CTBE MEpBI
yrHEeTeHus 0epE30il.

IIpupocT milaamux IOKOJEHUN
emu II gpyca nocturaer nmpupocra
e OCHOBHOro nokonenus II spy-
Ca U CTaHOBUTCSI OOJBIIE MPHUPO-
cTra 06epé3bl OCHOBHOIO MOKOJICHUS
nocine 1995 . D10 00ycnoBiIeHO
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pacrajzoM JPEBOCTOCB COCEIHUX B3auMooTHOIIeHHsT Oepé3bl W HBIX dTalax BO3PACTHOW JUHAMUKU
BBIJICTIOB TOCJIC BETPOBAJNA U yCH- €M Pa3HOrO IEHOTHYECKOTO M HAJ0 YYUTHIBATh MPU TMPOCKTUPO-
JieHreM OOKOBOTO OCBEIICHUSI. BO3PACTHOIO TIOJIOKEHUS HA pa3-  BaHUM PyOOK yXoja.
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