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Annomayusa. IlpencraBneHsl CpaBHUTENIBHBIC JAaHHbIE MO OMOMETPUYECKMM XapaKTEPUCTHKAM
MOAPOCTa COCHBI, MPOU3PACTAIOIIETO MO/ MOJIOTOM JPEBOCTOSl U HA BHIPYOKE, B 3aBUCUMOCTH OT THIIA
neca. Llens nccnenoBanus — CpaBHUTENbHAS XapaKTePUCTHKA MOAPOCTA COCHBI, MPOU3PACTAIOIIETO Ha
BBIpYOKE M 110J] HOJI0roM ApeBocTosl. OOBEKT nccie0BaHus — IPEBOCTOU U BHIPYOKH B yCIIOBUSIX COCHSI-
Ka JIMIIAHUKOBOTO ¥ COCHSIKA YEPHUYHOTO B JIeCHOM (oHzAe JIeHMHrpajcKkol 06acTH. YUeT nmoapocra
OCYIIECTBIISUICS 1T0 TPEM MapIIPyTHBIM XOJaM Ha KPYroBBIX y4YeTHbBIX IUtomaakax mo 10 m?. Obmiee
KOJIMYECTBO YUETHBIX IUIOMA0K Ha KAKIOM 00BEKTE HcciIeoBaHus cocTaBisio 36. Ha kaxmoii yuer-
HOM myIomajKe GUKCHPOBAIN YUCICHHOCTD MOAPOCTA U TIOJIECKa 110 MOPO/AaM, yCTaHABIUBAJIH TPYIILY
10 BEICOTE ¢ Tpanarueii 0,5 M 1 pacrpeaesnsuii 10 BUTAUINTETY Ha TPU KaTETOPHH — KU3HECTIOCOOHBIMN,
HEXXN3HECHOCOOHBIN U cyxoi. IlokazaHo, 4TO BBICOTa MOAPOCTA MPHU OJMHAKOBOM BO3pacTe OoJbIle
y TOIpOCTa Ha BBIpYOKe, CPeAHUH BO3pacT, HAOOOPOT, Y MOAPOCTA, MPOU3PACTAIOIIETO Ha BBIPYOKE,
CYLIECTBEHHO MEHBIIIE, YeM y MOAPOCTa MO IOJOTOM, IPU OJWHAKOBOW BeIcoTe. CpemHHMid BO3pacT
MEJIKOTO TIOAPOCTA TOJ MOJIOTOM COCHSKA YEPHUYHOTO COCTaBIsIeT 7,3 roaa, a Ha BeIpyOke — 3,8 roxa.
B ycnoBusix cocHsiKa TUIIaHIKOBOTO BO3PACT MOAPOCTa COCHBI Ha 3—7 JieT Ooiblile, YeM B YepHUYHOM
TUne Jeca. Pa3nudans oTMedaroTes U 10 BO3pacTy XBOH. J{0J1sl JKM3HECTIOCOOHOTO IMOIPOCTa Ha BBIPYOKe
HE3aBHCHMO OT THIIA JIECA CYIECTBEHHO BBIIIE, YEM ITOJ IOJIOTOM APEBOCTOEB, HE3aBUCHMO OT THIA
neca. KonnyecTBo HEKM3HECTIOCOOHOTO M CYXOTO MOAPOCTA IMOJ MOJOTOM APEBOCTOEB 3HAUYUTEIHHO
1 B COCHfAKE YepHHYHOM gocturaer 68 u 14 % cooTBeTCTBEeHHO. B yCIOBUSAX COCHSKAa YEPHUIHOTO
BO300HOBUTEIBHBIN MPOLIECC MPOUCXOAUT €O CMEHOH mopoa. Ha cyxux OeqHbIX HOYBaX KOpPEHHBIE
COCHSIKU COXpaHAIOTCS. Pe3ynbrarsl uccineqoBaHus MOTYT OBITh HCIIOIB30BaHBI P OOHOBIEHUH HOP-
MaTHBHBIX JOKYMEHTOB, ITOJITOTOBKE IPOEKTOB OCBOEHUS JIECHOTO yYacTKa M B y4eOHOM Iporiecce.
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Abstract. The article presents comparative data on the biometric characteristics of pine
undergrowth growing under the forest stand canopy and in a cutting area, depending on the type of
forest. The object of the research is forest stands and cutting areas in the conditions of lichen pine and
blueberry pine forests in the Leningrad Region forest fund. The undergrowth was counted along three
route courses on circular survey plots of 10 m?. The total number of survey plots at each research site
was 36. At each survey plot, the number of the undergrowth and underbrush by species was recorded,
and the height groups were established in 0,5-meter increments, and the trees were divided into three
vitality categories: viable, nonviable, and dry. It has been shown that the height of the undergrowth
at the same age is greater for the undergrowth in the cutting area, the average age is on the contrary,
for the undergrowth growing in the cutting area, it is significantly less than for the undergrowth under
the canopy at the same height. The average age of small undergrowth under the canopy of blueberry
pine forest is 7,3 years, and in the cutting area it is 3,8 years. In the conditions of lichen pine forest, the
age of pine undergrowth is 3—7 years older than in the blueberry type of forest. Differences are also
noted in the age of the needles. The proportion of viable undergrowth in the cutting areas, regardless
of the forest type, is significantly higher than under the forest stands canopy, regardless of the forest
type. The amount of non-viable and dry undergrowth under the forest stand canopy is significant,
reaching 68 % and 14 % in the blueberry pine forest, respectively. In the blueberry pine forest, the
renewal process occurs with a change in species. Native pine forests are preserved on dry, poor soils.
The research results can be used to update regulatory documents, prepare forest management projects,
and in the educational process. The purpose of the research is to compare the pine undergrowth in
cutting areas and under the forest stand canopy.
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Beenenne ckoit wactu P® (Omenka..., 2013; I[ToBpexaaeMocTh

Pinus sylvestris L. — onHa u3 caMbIX pacpocTpa-
HEHHBIX JIecO00pa3ylouX MOPOA Ha TEPPUTOPUHU
Poccum u B crpanax Ha ceBepe EBpomsr (Kimumon
u ap., 2024; Ounenxka..., 2013; McCarthy et al., 2011;
Ilychev et al., 2020). B nocnennue aecsaTHISTHS TLIO0-
I1aJ{b COCHSIKOB YMEHBIIIAETCS, YTO CBSI3aHO B OCHOB-
HOM C 3KCTEHCHBHBIM BEJIEHHEM JIECHOTO XO35AHCTBA.
B Gobieit creneHu 3TO XapakTepHO Jisi eBPOIeii-

MOJIOAHAKOB..., 2023). BoccTaHOBICHHE COCHSKOB
MPOUCXOIUT MENJICHHEE, YeM EIIbHUKOB, YTO CBS-
3aHO C MEHBIICH KOHKYPEHTHOH CIIOCOOHOCTHIO
cocHBl B MoiozoM Bospacte (TuxomupoBa u ap.,
2025; Lilja, Kuuluvainen, 2005). [Tockonbky cocHa
SABIIAETCS CBETONOOMBOM MOPOAON, B TEPBHIE TOABI
’KU3HU OHA MOJIBEP)KEHA HETATUBHOMY BO3AEHCTBUIO

CO CTOPOHBI TPABOCTOSA U MOJIOAHAKOB JIMCTBCHHBIX
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nopox (Anekcees, 1979; Tuxomuposa u ap., 2025;
Ilychev et al., 2020). 3To xapakTepHO KaK JJIsl MOA-
pocTa €CTECTBEHHOTO MPOUCXOXKICHUS, TaK U IS
JECHBIX KyIbTyp. [Ipy 3TOM 4acTo JecHbIE KyIbTY-
PBI M3-32 HECBOCBPEMEHHBIX YXOJOB U HapylIECHUS
TEXHOJIOTUU WX CO3MIaHUS HE IOCTUTAIOT BO3pacTa,
MPU KOTOPOM KYIBTYPHI NEPEBOASATCS B IMOKPHITHIE
necoMm 3emiu. OCHOBHasg NPUYMHA TaKOW CHUTya-
MM — HU3Kas COXPAaHHOCTh JICCHBIX KYJIbTYp Ha
MepBOM 3Tarne ux pocta u pa3Butui (CaHHUKOB,
1992; CoxpaHHOCTh M POCT..., 2015; McCarthy
etal., 2011).

Eciin Ha OTKpBITBIX MecTax (BBIPYOKH, Tapw,
MIPOTAJIUHBI, MOJISTHBI) €CTECTBEHHOE BO30OHOBJICHUE
COCHBI, KaK TPAaBWIO, MPOTEKAET YCIICIIHO, TO TIOf
MIOJIOTOM JIPEBOCTOEB Hallle BCETO €CTECTBEHHOE BO3-
oOHOBIIEHUE COCHHI 3arpymnHeHo (Ouenka..., 2013;
Ocobennoctu pocra..., 2019; Bousaue tuna neca. . .,
2019; IloBpexmaemMocTs..., 2023). 31ech cKka3bIBaeT-
Csl HEOCTAaTOK CBETOBOTO JOBOJBCTBHUS M KOHKYPEH-
IS CO CTOPOHBI JIPEBOCTOSI 32 DIIGMEHTHI IMHTAHWS.
Otn ¢GakTopsl OKA3BIBAIOT MHTHOWMPYIOIIEE BIUSHUE
TaK)Xe Ha BUJOBOUM COCTaB U OOWJIME JKUBOTO HAIO4-
BeHHOTO mokpoBa (Bumooit cocras..., 2022; Ilo-
BPEXIaeMOCTb. .., 2023).

Pazmernienne moapocTa moj MOJIOTOM JPEBOCTO-
eB Ha BBIpyOKax W rapsx pasnudaercs. Ecim Ha oT-
KPBITBIX TEPPUTOPHUSAX pa3MeIIeHre OAPOCcTa OIH3KO
K pPaBHOMEPHOMY, TO IO TIOJIOTOM YaIle BCEro OTMe-
YaeTCs TPYIIIOBOE pa3MEIIEHUE ITOAPOCTA, IPHUBS-
3aHHOE K MpOrajiiHaM, OKHaM, MEXKPOHOBOMY IIPO-
crpanctBy (Mmnaros, Tapxosa, 1975; LlBerkos, 2005;
Knumos u ap., 2024).

[Tox momoroM peBOCTOEB A0S CYXOTO M HEKHU3-
HECMOCOOHOTO0 MOIPOCTa B HECKOJIBKO pa3 BHIIIIE, YEM
Ha BbIpyOKe mnu rapu. Paznudns no cpeaHei BeicoTe
W CpelHeMY BO3pacTy MOAPOCTa Ha BBIpYOKe W MO
MOJIOTOM BechbMa cymiecTBeHHble (OueHka..., 2013;
IToBpexxaaemMocTs. .., 2023).

Bce ykazaHHble BbIIE TPUYUHBI U (HAKTOPHI
MPUBOMAAT K CHUKCHHUIO MPOJYKTUBHOCTH COCHSIKOB
U YMEHBIICHHIO MX IUTOINAAX. BO MHOIMX JICCHBIX
CTpaHax IMPOUCXOAWT 3aMEHa COCHOBBIX JIECOB Tpe-
1992;
Tuxomupora u ap., 2025; Lilja, Kuuluvainen, 2005;
McCarthy et al., 2011).

UMYHOICCTBECHHO JIMCTBCHHBIMU (CaHHI/IKOB,
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B HayuHBIX MyOMUKaIUsAX OTMEYaeTcs, 4To Jyd-
IIIe BCETO BO30OHOBIICHUE COCHSIKOB IPOMCXOIUT Ha
rapsx (Dypses u ap., 2015; EctecTBeHHOE BO300OHOB-
nenwue..., 2019). Ha takux xareropusix 3eMeib IO
JKU3HECIIOCOOHOTO TOAPOCTAa COCHBI JOCTUTACT MaK-
CHMabHBIX 3HAUEHWW HA BCEX dTamax pocra W pas-
BUTHSI MOJIOTHSKOB. [ J1aBHAs MPUYHHA XOPOIIIETO PO-
CTa COCHSIKOB Ha rapy COCTOUT B TOM, YTO PacTCHHUE
MOJIy9aeT MaKCUMyM TUTATCIBHBIX BEIIECTBA MOCTE
CrOpaHusi OPTraHWYECKOTO BEIIeCTBA — MPOMCXOIUT
3aJIMOBBIN BOPOC 30JIBHBIX JIEMEHTOB B JICCHYIO KO-
CHCTEMY.

ean, MmeTogMKa
U 00BbeKT uccileJ0BaHus

Llenp uccienoBaHuA — CpaBHUTENbHAS XapaKTe-
PHUCTHKA MOJIPOCTA COCHBI, MPOU3PACTAIOIIETO Ha BBI-
pyOKe u 1o TOJIOTOM APEBOCTOSI.

OOBEKTbl HCCIIEAOBAaHUN MPENCTAaBICHBI IPEBO-
CTOSIMH COCHBI M BBIDYOKaMH B THIIaX Jieca COCHSK
JIMIIAHUKOBBIA M COCHSIK YEPHHUYHBIM B JIECHOM
¢onne Jlennnrpaackoit obmactu. CpeaHuid BO3pacT
npeBocToeB — 90—115 net. OTHOCUTENBHAS TOIHOTA —
0,6-0,7. I'ycTora apeBoctost — 642—712 k3./ra.

BripyOku 00pa3oBauch mocie CIIoNHON pyOKH,
npoBeaeHHOM 9—11 et Hazan. JlpeBoctou 10 pyOKu
OBUTH TIPEJICTaBIICHBl TAK)K€ COCHAKOM JIHINAHHUKO-
BBIM U COCHSIKOM uYepHHYHBIM. Ha BbIpyOKe coxpa-
HUWJINCh €JUHWYHBIE SK3EMIUIPHI MOJPOCTa COCHBI
MIPEIBAPUTEIHHOTO BO30OHOBICHHS (COCHSK JIMIIAK-
HUKOBBIH ).

XapakTepuUCTUKH TOAPOCTa YCTaHABIWBAIM Ha
KpyroBeIX miomaakax mo 10 m?. Ha kaxmaom o0bekTe
Hccce0BaHMsl ObLIO 3aI0KEHO 10 36 y4eTHBIX ILIO-
manok. s moapocTa ycTaHaBIMBAIN YUCIEHHOCTb,
BHJIOBOM COCTaB, BBICOTY, BO3pacT (IIOJPOCT COCHBI)
U JKU3HEHHOE COCTOSIHHE (BUTAJMTET); AJS IOAJIe-
CKa — YHCIICHHOCTh, BUIOBOW COCTAB U BBICOTY.

Pe3yabrarbl u ux o0cyxaenue
OCHOBHBIE XapaKTEPUCTUKH MOJIOJHSIKOB Ha
BBIpyOKax, copmupoBaBmmecs 3a 9—11 mer mocme

CIUIOLIHOM pYOKH, IpeiCTaBIeHbI B Ta0I. 1.
[Nomnecok mpeacTapiaeH HEOONBIIUM KOJMYECTBOM
BuoB. lIpeobnanaer psbuHa OOBIKHOBEHHAS W Kpy-
IIMHA JIOMKas B YCJOBHSX YEPHUYHOIO THUIIA JIeca.
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Tabnuya 1
Table 1

BumoBoii cocTaB ¥ YNCICHHOCTh MOJIOAHIKOB, TPOU3PACTAIOIIHX

Ha BI)Ipy6KaX, 3K3./Fa, II0 THUIIaM Ji€ca

Species composition and abundance of young trees by forest

type growing in cutting areas, specimens/ha

CocHsx CocHsx
Ha3Banwme Buna YePHUIHBIN JUIIAWHAKOBBIN
Type of tree Blueberry Lichen pine

pine forest forest
Bepesa mymmcras 336 B
Betula pubescens Ehrh.
Bepesa 6oponasuarasi, OBUCIAs 7 94
Betula pendula Roth
Enb eBponelickas
Picea abies L. 748 B
OcwuHa, TOTIONG JPOKATITHI 1476 B
Populus tremula L.
Oubxa cepast 420 B
Alnus incana (L.) Moench,
CocHa 00BIKHOBEHHAsI
Pinus sylvestris L. 2140 3780
Hroro
Total 5592 3874

B ycnoBusIX cocHsIKa JTUIIaHUKOBOTO BCTPEYAETCS He-
3HAYHMTEIBHOE KOJNMYSCTBO MOMOKEBEIbHHKA. OOmmas
YHCJICHHOCTh TOJIECKa Ha BBIPYOKax CyIIECTBEHHBIM
00pa3oM 3aBHCHUT OT YCJIOBHM MecTa Mpom3pacTa-
Hus. [locne BBIpyOKH cOoCHsika 4epHHYHOTO 3a 11 ser
chopMHpOBAJICA TOIECOK YHUCICHHOCTBIO Oolee
4 TeIC. 9K3./Ta. Ha cyxux OemHbIX MOYBaX YHCIEHHOCTh
nomiecka MeHee 300 3k3./ra.

I[aHHLIe 110 BI/II[OBOMy COCTaBy U YUCJICHHOCTHU
IIOAPOCTa, MPOM3PACTAIOIIECTO IO IOJIOTOM IPEBO-
CTOEB, IIPE/CTABICHBI B Ta0I. 2.

Kak BHIHO M3 NpeACTaBICHHBIX B Ta0JI. 2 JaH-
HBIX, COCTaB ¥ YHCICHHOCTH IMOAPOCTA IO ITOJIOTOM
JPEBOCTOEB PA3IMYAIOTCA HE3HAYUTENbHO. Pasmmuus
MOJIPOCTa KaK IO YHUCIIEHHOCTH, TaK M 10 COCTaBy
BeChbMa CYIIECTBEHHEI 110 THUIIAM JIeca.

[Tox momoroM IpeBOCTOEB OCHOBHAS YacTh IOJ-
pOCTa COCHBI BCTPEYAETCS B OKHAX U MpOorajinHax (pu-
CYHOK). B ycnoBusix 4epHUYHOTO THITA Jieca MOAPOCT

pasmeliieH 0oyiee paBHOMEPHO, YTO CBSI3aHO C Pa3HO-
o0pasueM BHJOBOIO COCTaBa MOAPOCTa — COBMECTHOE
MPOU3PACTAHUE CBETOJIFOOMBBIX U TCHEBBIHOCIHBBIX
TTOPOI.

YcTaHOBIEHO, 4YTO MOJ TMOJIOTOM JAPEBOCTOEB
B UYEPHUYHOM THIIE JIeca BO3PACT MOJIPOCTa COCHBI CO-
craBmset 7,3 roza, a Ha BeIpyOke — 3,8 roma. Ha cyxux
OeqHBIX TIOYBAaX (COCHSIK JHINAHHUKOBBIN) CpPEIHUI
BO3pAcT MOAPOCTA COCHBI IOJ TOJIOTOM JPEBOCTOEB
cocrasisieT 14 er, a Ha BEIpyOKe — 7 JIeT.

Pacnpenenenue nogpocTta no KaTeropusiM COCTOsI-
HUSI TPEACTABICHO B Ta0M. 3.

Janueie, mpencTaBiaeHHbIe B Tabn. 3, momTBep-
YKIAFOT THIIOTE3Y O TOM, YTO BO30OHOBHUTEIBHBIHN MPO-
IIECC B JIECHBIX IKOCHCTEMAX BO MHOTOM OTIpENIEsIeT-
csl THIIOM Jieca. Pa3nmuusi HaOIOmaroTCA HEe TOJIBKO
10 COCTaBY JIECOOOPa3yIOLIMX MOPOJ, HO TaKXKe MO UX
XapaKTePUCTUKAM.
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Bu0B0i1 cocTaB v YUCIEHHOCTh MOJPOCTA, TPOU3PACTAIOIIETO
IO/ TOJIOTOM JIPEBOCTOEB, JK3./Ta, TI0 TUTIAM Jieca
Species composition and abundance of undergrowth by forest
types growing under the forest stand canopy of, specimens/ha

CocHsx Cocrsix
Hazsanwne Buga YePHUIHBIN [
Type of tree ;Ll;elf):mrrgt Lichen pine forest
Bepesa mymucras 2120 _
Betula pubescens Ehrh.
Bepesa boponaBuarasi, moBUcast 110 04
Betula pendula Roth
Enb eBpomnetickas
Picea abies L. 1818 6
OcuHa, TOTIONb IPOXKATITHI 126 _
Populus tremula L.
Onbxa cepast 402 _
Alnus incana (L.) Moench,
CocHa 0OBIKHOBEHHAs
Pinus sylvestris L. 48 1208
Uroro
Total 4614 1308

Tabnuya 2
Table 2

IToapocT COCHBI IO IIOJIOTOM COCHSIKA JIMLIAHHUKOBOTO, IIPOU3PACTAONINI B OKHAX U IPOTAIHHAX
Pine undergrowth under the canopy of lichen pine forest, growing in blanks and bottom glades
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Tabnuya 3
Table 3
Pacnpenenenuie nogpocTa COCHbI B pa3HbIX TUIIAX JiECa MO/ [10JI0TOM
Y Ha BBIpYyOKe 10 KaTeropHusiM COCTOSTHUS
Distribution of pine undergrowth in different types of forest under the canopy
and in a cutting area by condition category
XapaKTepUCTHKH CocHsx qepHI/ItIHLH?I Cocgs{K HPIH.IaI?'IHPIKOBLII?'I
Hoapocra Blueberry pine forest Lichen pine forest
Qharacterlstlcs 01 TIOJIOTOM Ha BBIpyOKe OJ1 TIOJIOTOM Ha BEIpyOKe
of pine undergrowth under the canopy in a cutting area under the canopy in a cutting area
47bnos
39E 27C
80uc 260c¢
30c¢ 15bmym
2bnmym 13E 92C
1C 7010
47 Bi 7bnoB 97C
o 7 Birch 1brnoB
Cocras, % . 1E 3bnos
PN pendula 27 Pine . .
Composition, % . 92Pine 97Pine
39Fir 26Aspen . .
. 7Birch 3Birch
8Grey 15Birch 1Fir
alder 13Fir
3Aspen 7Grey alder
2Birch 1Birch
pubescens pubescens
1Pine
O6mas GHCIICHHOCTD, 9K3./Ta 4614 5500 1308 3874
Total number, specimens/ha
Cpennue 3Ha4EHHS TS TIOIPOCTA COCHBI
Average values for pine undergrowth
Bospacr, ner 73 38 14.0 70
Age, years ’ ’ ’ ’
Bricota, cm
Height, om 58 96 43 84
Bospacr xBow, net
The age of the needles, years 21 2.8 1.9 3.0
Jlonst sxku3HECIocoOHOTO, %
The proportion of viable, % 18 84 46 92
Homnst cyxoro, %
The proportion of dry, % 14 4 2 3

BriBoabl

1. CpaBHHUTENBHBIE XAPAKTEPUCTHKU MOAPOCTa
COCHBI, IIPOU3PACTAIOILETO IO I0JIOTOM APEBOCTOEB
U Ha BbIpyOKax, MOKa3bIBAIOT, YTO CPEIHHUH BO3PACT,
CPEeIHss BBICOTA, a TAKXKE CTPYKTypa IO BUTAIUTETY
CYIIECTBEHHBIM 00pa30M pa3InyaroTCs.

2. O0o3Ha4YeHHBIE PA3THUUsl OoJiee BBIPAXKECHBI
B CBS3M C THIIaMU JIEca.

3. Bo30OHOBHUTENBHBIN MpOIECC B YEPHUIHOM
THUIIE JIeca JJIsI COCHBI BRIIVISITUT MEHEE IEPCIIEKTHB-

HBIM. 37€Ch JOJIS COCHBI B COCTaBe IOJAPOCTa IOJ
MOJIOTOM JPEBOCTOsI cOCTaBisieT Becero 1 %, a Ha BHI-
pyOke He mpesbimaer 27 %. B ycnoBusax cocHsika
YEPHUYHOTO KaK Ha BEIPYOKe, TaK U MOA MOJIOTOM Ape-
BOCTOSI COCHA CMEHsIeTCs Oepe30id, OCHHOM U eJIbIO.

4. B cocHAKe IMIIIAfHUKOBOM B ()OPMHUPYIOIIIUXCS
MOJIOIHSIKaX CMEHBI COCHBI JJUCTBEHHBIMU MOPOJAaMU
He Habmromaercs. Ha GemHBIX CyXWX IMOYBaxX COCHO-
BbI€ IPEBOCTOH YCIIEIITHO BOCCTAHABIHBAIOTCS.
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