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Annomauyusa. llpencraBieHbl cpaBHUTENbHBIE JAaHHBIE M0 OMOMETPHUYECKAM XapaKTEPUCTHKAM
MOAPOCTa COCHBI, MPOU3PACTAIOIIETO MO/ MIOJIOTOM JPEBOCTOSl U HA BHIPYOKE, B 3aBUCUMOCTH OT THIIA
neca. Llenp nccienoBanns — CpaBHATENbHASA XapaKTEPUCTHKA MOJPOCTA COCHBI, POU3PACTAIOIIETO Ha
BBIpYOKE U IO ITOJIOTOM JpeBOCTOsl. OOBEKT UCCIIEOBAHMS — IPEBOCTOH M BBIPYOKH B YCIIOBUSIX COCHSI-
Ka JIMIIAaHUKOBOTO ¥ COCHSIKA YEPHUYHOTO B JIeCHOM (oHze JIeHMHrpajckol 06acTi. YUeT noapocra
OCYIIECTBIISUICS 10 TPEM MapIIPyTHBIM XOJaM Ha KPYroBBIX y4YeTHbBIX IUtomiaakax mo 10 m?. Obmiee
KOJIMYECTBO YUYETHBIX IUIOIIA0K Ha KaXIOM 00BEKTe UCCIIeOBaHUs cocTaBisuio 36. Ha kaxmoit yuer-
HOM myiomajKe GUKCHPOBAIN YHCICHHOCTD MOAPOCTA U TIOJIECKa 110 OPOAaM, yCTaHABIUBAJIH TPYIILY
10 BEICOTE C Tpanarueii 0,5 M 1 pacrpeaesnsuIy 10 BUTAUINTETY Ha TPY KaTETOPHH — KU3HECIIOCOOHBIMN,
HEeXH3HECTIOCOOHBIH u cyxoi. [lokazaHo, 4TO BBICOTa MOAPOCTAa MPU OIWHAKOBOM BO3pacTe OOIbIIe
y TOIpOCTa Ha BBIPYOKe, CPeAHUH BO3pacT, HAOOOPOT, Y MOAPOCTA, MPOU3PACTAIOIIETO Ha BBIPYOKE,
CYIIECTBEHHO MEHBIIIE, YeM y TOAPOCTa TOA TOJOTOM, IPH OIWHAKOBOW BeIcoTe. CpeaHuid BO3pacT
MEJIKOTO TTOIPOCTA IO TTOJIOTOM COCHSIKa YEPHUYHOTO COCTaBIsAeT 7,3 Tona, a Ha BeIpyOKe — 3,8 rona.
B ycioBusix cocHsiKa TUIIaiHIUKOBOTO BO3PACT MOAPOCTa COCHBI Ha 3—7 JieT Oouiblile, YeM B YUepHUYHOM
TUTE Jeca. Pa3mudans oTMedaloTes U TI0 BO3pacTy XBOH. J{0JIs )KM3HECTIOCOOHOTO IMTOIPOCTa Ha BBIPYOKe
HE3aBHCHUMO OT THIIA Jieca CYMECTBEHHO BBIIIE, YeM O] ITOJIOTOM JIPEBOCTOEB, HE3aBHCUMO OT THIA
neca. KoanyecTBo HEKU3HECTIOCOOHOTO M CYXOTO MOAPOCTA IMOJ MOJOTOM APEBOCTOEB 3HAUYUTEIHLHO
M B COCHSIKE YEpHHYHOM gocturaer 68 u 14 % cooTBeTcTBeHHO. B yCNoOBHSX COCHSIKA YEPHUYIHOTO
BO300HOBHUTEIBHBIN MPOIIECC MPOUCXOAUT CO CMeHOW mopoa. Ha cyxux OemHBIX MOYBax KOPEHHBIE
COCHSIKU COXpaHSIOTCS. Pe3ynbrarsl ccinenoBanus MOTYT OBITh HCIIOJIB30BaHbI P OOHOBIEHUH HOP-
MaTHBHBIX JJOKYMEHTOB, ITOJITOTOBKE IIPOEKTOB 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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BBenenune ckoif yactu PO (Ouenka..., 2013; [ToBpexgaeMocTh

Pinus sylvestris L. — omHa U3 caMbIX pacrpocTpa-
HEHHBIX JIECOOOpasymoIluX IMOPOA Ha TEPPUTOPUU
Poccun n B crpanax Ha ceBepe EBpomnsl (Knumos
u np., 2024; Ouenka..., 2013; McCarthy et al., 2011;
Ilychev et al., 2020). B mocnegaue necsITUICTHS ILIO0-
Ia]b COCHSIKOB YMEHBIIIAETCS, YTO CBSI3aHO B OCHOB-
HOM C 9KCTEHCHBHBIM BEJIEHUEM JIECHOTO XO3SHCTBA.

B GompImeii cTenmeHn 3TO XapaKTEpHO IS €BpOIei-

MOJIOAHSKOB. .., 2023). BoccraHoBiieHHE COCHSIKOB
MIPOUCXOAUT MCIJICHHEC, 4Y€M CJIIBHHUKOB, 4YTO CBA-
3aHO C MEHbIIEH KOHKYPEHTHOH CIOCOOHOCTBIO
cocHbl B mononoMm Bospacte (TuxommpoBa u mp.,
2025; Lilja, Kuuluvainen, 2005). ITockonbKy cocHa
SBIISIETCSI CBETOJIIOOMBOI MOPOJOW, B MEPBHIE T'OXBI
JKM3HU OHa MMOABCPIKCHA HCTaTUBHOMY BOSILCI\/'ICTBI/I}O

CO CTOPOHBI TPABOCTOA U MOJIOAHAKOB JIMCTBCHHBIX
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nopox (Anekcees, 1979; Tuxomuposa u ap., 2025;
Ilychev et al., 2020). DTo xapakTepHO KaK JIsl O~
pOCTa €CTECTBEHHOTO MPOUCXOKIACHUS, TaK M IS
JECHBIX KyIbTyp. [IpH 3TOM 4acTo JeCHBIE KyIbTY-
pBI M3-32 HECBOCBPEMEHHBIX YXOIOB M HapyLICHUS
TEXHOJIOTHH WX CO3[IaHHS HE IOCTUTAIOT BO3pacTa,
MIPU KOTOPOM KYIIBTYpPBI IEPEBOJSATCS B MOKPBITHIE
necoM 3emiu. OCHOBHas MPUYMHA TAaKOW CHUTYya-
IIUA — HU3Kas COXPAaHHOCTh JICCHBIX KYJIBTYp Ha
MepBOM 3Tare ux pocrta W pa3BuTusa (CaHHUKOB,
1992; CoxpaHHOCTh M POCT..., 2015; McCarthy
etal., 2011).

Ecnu Ha OTKpBITEIX MecTax (BBIpYOKH, rapw,
MIPOTAJIUHBI, MOJISTHBI) €CTECTBEHHOE BO30OHOBJICHUE
COCHBI, KaK TPaBWJIO, MPOTEKAET YCIICITHO, TO TIOA
IOJIOTOM JIPEBOCTOEB Yallle BCEr0 €CTECTBEHHOE BO3-
oOHOBJIEHHE COCHBI 3arpyaHeHo (Onenka..., 2013;
Ocobennoctu pocrta..., 2019; Bausaue Tuma neca.. .,
2019; IMoBpexnmaemMocTs. .., 2023). 3nech cKka3bIBaeT-
Csl HEJIOCTATOK CBETOBOIO JIOBOJLCTBHS M KOHKYPEH-
A CO CTOPOHBI IPEBOCTOS 3a DJIEMEHTHI MUTAHUS.
Otu ¢dakTopsl OKAa3bIBAIOT WHTUOHMPYIOIEE BIIHASHUE
TaK)kKe Ha BUIOBOW COCTaB U OOHIIME YKHBOTO HAITOY-
BeHHOTro MOKpoBa (BumoBoi cocras..., 2022; Ilo-
BPEXKIAEMOCTb. .., 2023).

Pa3memienre moapocTa TOJ MOJIOTOM JPEBOCTO-
€B Ha BBIpyOKax W rapsx pasznudaercs. Ecmu Ha oT-
KPBITBIX TEPPUTOPUSAX Pa3MEIICHUE TOAPOCTa OIHU3KO
K paBHOMEPHOMY, TO TIOJI ITOJIOTOM HYallle BCEro OTMe-
yaeTcs TPYIIOBOE pa3MelIeHHe MOApOCTa, MPUBS-
3aHHOE K MpOTajliHaM, OKHaM, MEXKPOHOBOMY IPO-
crpadctBy (HMnaros, Tapxosa, 1975; LiBetkos, 2005;
Kmumos u ap., 2024).

[ox momoroM IpPeBOCTOEB OIS CYyXOTO U HEWKHU3-
HECITOCOOHOI0 TIOAPOCTa B HECKOJIBKO Pa3 BBIIIE, YEM
Ha BBIpyOKe win rapu. Pasnuyaus mo cpegHeid BrIcoTe
U CpEJHEMY BO3pacTy MOJpPOCTa Ha BBHIPYOKE U IOJ
IOJIOTOM BechMa cymiectBeHHble (Omenka..., 2013;
[ToBpexmgaeMocCTs. .., 2023).

Bce ykazaHHbIe BBINIE TPUYUHBI U (PAKTOPHI
MPUBOAAT K CHHIKECHHUIO MPOIYKTHUBHOCTH COCHSKOB
Y YMEHBIIEHUIO WX TUTOMIagu. BoO MHOTHX IJI€CHBIX
CTpaHaxX MPOUCXOAMT 3aMEHA COCHOBBIX JIECOB Ipe-
1992;
TuxomupoBa u np., 2025; Lilja, Kuuluvainen, 2005;
McCarthy et al., 2011).

AMYTICCTBEHHO JHUCTBeHHBIMEH (CaHHUKOB,
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B Hay4HBIX MyOnMMKanusX OTMEYaeTcs, 4YTO JIyd-
1I€ BCEr0 BO30OHOBJIEHHE COCHSIKOB IIPOMCXOOHUT Ha
rapsx (Oypses u ap., 2015; EcrecTBeHHOE BO30OHOB-
neHue..., 2019). Ha takux xareropusix 3eMemns O
’KHM3HECIIOCOOHOTO IIOAPOCTa COCHBI AOCTUIAET MaK-
CHUMaJIbHBIX 3HAUECHMH Ha BCEX dTamax pocra U pas-
BUTHUS MOJIOJHSKOB. [71aBHas MpUYKHA XOPOIIETO Po-
CTa COCHSIKOB Ha r'apy COCTOMUT B TOM, YTO pacTeHHE
NOJTy4aeT MaKCUMYM IHUTaTEIbHBIX BEIIECTBa IOCIE
CrOpaHusl OPraHWYECKOr0 BEIIECTBA — IPOMCXOIUT
3aJIIOBBIA BOPOC 30JIbHBIX AJIEMEHTOB B JIECHYIO DKO-
CUCTEMY.

eab, MeToAMKA
" 00BEKT HcCIeJOBAHUSA

Lenb uccnenoBaHusi — cpaBHUTENbHAS XapakTe-
PUCTHKA MTOIPOCTa COCHBI, MPOU3PACTAIONIETO Ha BBI-
PyOKe U 1o OJIOrOM APEBOCTOSL.

OOBeKThl HCCIETOBAHUN MPEACTaBIEHBI JIPEBO-
CTOSIMH COCHBI M BBIPYOKaMH B THIIaX JieCa COCHSK
JMUIIAHHUKOBBIA M COCHSIK YEPHUYHBIM B JIECHOM
¢onzne Jlenmnrpanckoit obmactu. CpenHuil Bozpact
npeBoctoeB — 90—115 net. OTHOCHTENbHAS MOJTHOTA —
0,6-0,7. I'ycrora npeBocros — 642—712 3k3./ra.

BripyOku 00pa30BaIuch MoCIie CIJIONTHON pyOKH,
npoBeneHHoi 9—11 met Hazan. JpeBoctom m0 pyOKH
ObUIM TIPE/ICTABICHBI TAKXKE COCHSKOM JIMIIAWHUKO-
BBIM W COCHSIKOM 4YepHUYHBIM. Ha BbIpyOKe coxpa-
HWIACh EIUHWYHBIE SK3EMIUISPHI TOAPOCTa COCHBI
NPEABAPUTEIILHOIO BO30OHOBIIEHHS (COCHSK JIUILAi-
HUKOBBIH).

XapaKkTepUCTHKH TOAPOCTa YCTAaHABIWBAIHA Ha
KpYyroBeIxX uiomiaakax mo 10 Mm% Ha xaxaom o0bekTe
WCCCIIE0OBAaHUS OBLIO 3aJI0KEHO 10 36 yYETHBIX ILI0-
magok. s mogpocta ycTaHaBIUBaIN YUCIEHHOCTD,
BHJIOBOM COCTaB, BBICOTY, BO3pacT (TIOJPOCT COCHBI)
W JKH3HEHHOE COCTOSHHUE (BUTAIMTET); IUIS TIOJIe-

CKa — YHMCJICHHOCTH, BI/II[OBOI\/'I COCTaB U BBICOTY.

Pe3yabrarhl u ux o0cyxaenue
OCHOBHBIE XapaKTCPUCTUKNU MOJIOAHSAKOB Ha
BBIpyOKax, copmupoBapmmecs 3a 9—11 ner mocie

CIUTONIHOM pyOKH, MpeCTaBIeHkI B Ta0M. 1.
IMomiecok mpeacTaBieH HEOOBIINM KOINYECTBOM
BunOB. [IpeoOmamaer psOmHa OOBIKHOBEHHAS M KpPY-
IIMHA JIOMKas B YCJIOBUSX YEPHUYHOTO THIA Jeca.
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Tabnuya 1
Table 1

BumoBoii cocTaB ¥ YNCICHHOCTh MOJIOAHIKOB, TPOU3PACTAIOIIHX

Ha BLIPY6K3X, 3K3./Fa, II0 THUIIaM JieCa

Species composition and abundance of young trees by forest

type growing in cutting areas, specimens/ha

CocHsx CocHsx
HasBanwme Buna YEPHUIHBIN JUIIAWHAKOBBIN
Type of tree Blueberry Lichen pine

pine forest forest
Bepesa mymmcras ]36 B
Betula pubescens Ehrh.
Bepesa OoponmaByarasi, moBHCIas 7 94
Betula pendula Roth
Enb eBponelickas
Picea abies L. 748 B
OcuHa, TOTIONb JPOXKAIITHI 1476 B
Populus tremula L.
Ounpbxa cepast 420 B
Alnus incana (L.) Moench,
CQCHa OGLII(H(?BGHHaSI 2140 3780
Pinus sylvestris L.
Hroro
Total 5592 3874

B ycnoBusIX cocHsIKa JTUIIaHHUKOBOTO BCTPEYAETCS HE-
3HAUUTETHHOE KOJIMYECTBO MOMOKEBeNbHHMKA. OOImas
YHCJCHHOCTh TIOJIECKa Ha BBIPYOKax CYyIIECCTBEHHBIM
00pa3oM 3aBHCHUT OT YCJIOBHH MecTa Mpom3pacTa-
Hus. [locne BeIpyOKH cocHsika 4epHUYHOTO 3a 11 ser
chOpMHUPOBAJICSA TOIIECOK YHUCICHHOCTBIO  OoJee
4 TeIC. 9K3./Ta. Ha cyxux OemHBIX TOYBaX YHCIEHHOCTh
noyiecka MeHee 300 3k3./ra.

ﬂaHHBIe 0 BUJOBOMY COCTaBy U YHUCICHHOCTHU
MOJPOCTa, MPOU3PACTAOIIETO O] TTOJIOTOM JPEBO-
CTOEB, IIPE/ICTABIICHEI B Ta0II. 2.

Kak BugHO W3 mpencTaBIeHHBIX B Tabn. 2 gaH-
HBIX, COCTaB M YHCIEHHOCTH MOPOCTa O MOJIOTOM
JPEBOCTOEB Pa3IMYAOTCA HE3HAYUTEIbHO. Pasmnuus
MOJPOCTa KaK M0 YHUCIEHHOCTH, TaK M IO COCTaBy
BeCbMa CYIIECTBEHHHI 10 TUTIAM Jieca.

[Mox moymoroM OpeBOCTOEB OCHOBHAS 4acTh IOJI-
pOCTa COCHBI BCTPEYAETCS B OKHAX U ITPOrajuHax (pH-
CYHOK). B yCIIOBHSX YepHUYHOTO THIIA JIeca MOIPOCT

pasmernieH Oojiee paBHOMEPHO, YTO CBSI3aHO C PasHo-
o0pa3ueM BUI0BOIO COCTaBa MOAPOCTa — COBMECTHOE
[IPOM3pACTaHNE CBETONIOOWBBIX W TEHEBBIHOCIUBBIX
MIOPOI.

YCTaHOBIEHO, 4YTO IOJ TOJIOTOM JPEBOCTOEB
B YEPHUYHOM THIIE JIeca BO3PACT MOIPOCTA COCHBI CO-
craBiser 7,3 roza, a Ha BeIpyOke — 3,8 roma. Ha cyxux
OeaHBIX MOYBaxX (COCHSAK JIMIIAWHHWKOBBIN) CpeqHHUN
BO3PacT IIOAPOCTa COCHBI IIOA IIOJIOTOM APEBOCTOEB
cocrasisieT 14 jer, a Ha BEIpyOKe — 7 JIeT.

Pacmpenenenue noapocTa mo KareropusM cocTos-
HUS TIPEACTABIICHO B Ta0. 3.

Hannble, npexactaBieHHble B Tabm. 3, moxTsep-
KIAIOT THIIOTE3y O TOM, YTO BO30OHOBUTEIBHBIH MPO-
LIECC B JIECHBIX 3KOCHCTEMAaX BO MHOTOM OIIpEeIIsieT-
csl TUIOM Jseca. Paznuumst HaOMIO#alOTCsT HE TOJIBKO
II0 COCTaBY JI€CO00Pa3yOLINX IOPOA, HO TAKXKe 110 UX
XapaKTEPUCTHKAM.
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Tabnuya 2
Table 2
Bu0oB0i cocTaB v YUCIEHHOCTH OJPOCTA, TPOU3PACTAIOIIETO
IO/ TOJIOTOM JPEBOCTOEB, JK3./Ta, TI0 TUIIAM Jieca
Species composition and abundance of undergrowth by forest
types growing under the forest stand canopy of, specimens/ha

CocHsx
o CocHsx
HasBanue Buna YepHUYHBII o .
JUIIAAHIKOBBIH
Type of tree Blueberry

pine forest Lichen pine forest

Bbepesa mymmcras 2120 B
Betula pubescens Ehrh.

bepesa 6boponaBuarasi, moBUcast 110 94
Betula pendula Roth

Enb eBponetickas

Picea abies L. 1818 6
OcuHa, TOTIONb JPOXKALITHI 126 _
Populus tremula L.

Onbxa cepast 402 B
Alnus incana (L.) Moench,

CocHa 0OBIKHOBEHHAs!

Pinus sylvestris L. 48 1208
HUroro

Total 4614 1308

IMoxpocT coCHBI MOA TOJIOTOM COCHSAKA JHUIIAHHUKOBOTO, IIPOM3PACTAIOIIIN B OKHAX M IIPOTaJIHAX
Pine undergrowth under the canopy of lichen pine forest, growing in blanks and bottom glades


https://ru.wikipedia.org/wiki/Roth
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/Moench

120 Jleca Poccum 1 x03AMCTBO B HUX Ne 1 (96), 2026 .
Tabnuya 3
Table 3
Pacnpenenenue noapocTa COCHbI B pa3HbIX THIIAX Jieca MO/ OJI0TOM
Y Ha BBIpYyOKe 10 KaTeropusM COCTOSHUS
Distribution of pine undergrowth in different types of forest under the canopy
and in a cutting area by condition category
XapaKTepUCTHKH CocHsx qepHHqHHﬁ Cocgs{K nHmaﬁHHKOBLIﬁ
HoapocTa Blueberry pine forest Lichen pine forest
Qharacterlstlcs 071 TIOJIOTOM Ha BbIpyOKe OJ1 TIOJIOTOM Ha BBIpyOKe
of pine undergrowth under the canopy in a cutting area under the canopy in a cutting area
47bnos
39E 27C
8011c 260c
30c¢ 15bmym
2bmymr 13E 92C
1C 70n
- 7bmnos 97C
o 47 Birch 1bnios
Cocras, % . 1E 3bnos
NP pendula 27 Pine . .
Composition, % - 92Pine 97Pine
39Fir 26Aspen . .
. 7Birch 3Birch
8Grey 15Birch 1Fir
alder 13Fir
3Aspen 7Grey alder
2Birch 1Birch
pubescens pubescens
1Pine
OOmas YHC/ICHHOCTb, 9K3./Ta 4614 5500 1308 3874
Total number, specimens/ha
CpenHue 3Ha9CHUSI AJIS TIOAPOCTA COCHBI
Average values for pine undergrowth
Bospacr, zier 73 38 14,0 7.0
Age, years ’ i i ’
Bricora, cMm
Height, cm 58 96 43 84
Bo3pact xBon, jet
The age of the needles, years 21 2.8 1.9 30
Hons xku3HecnocooHoro, %
The proportion of viable, % 18 84 46 2
Homns cyxoro, %
The proportion of dry, % 14 4 23 3

BriBoabI

1. CpaBHHUTENBHBIE XAPAKTEPUCTUKU MOAPOCTa
COCHBI, TTPOU3PACTAIOIETO O] TOJIOTOM JIPEBOCTOEB
¥ Ha BBIpyOKaX, MOKA3bIBAIOT, YTO CPEAHHUN BO3PACT,
CPEeIHss BBICOTA, a TAKXKe CTPYKTypa M0 BUTAIUTETY
CYIIECTBEHHBIM 00pa30oM Pa3IndaroTCs.

2. O0o3Ha4YeHHBIE paznuuus Ooliee BBIPAKCHBI
B CBSI3M C THIIAMU JIeca.

3. Bo300HOBUTENBHBIN TIPOIIECC B YEPHUIHOM
THUIIE JIeCa JIJISl COCHBI BHIINIIAUT MEHEe MEePCIIeKTHB-

HBIM. 37€Ch JI0JI1 COCHBI B COCTaBe MOAPOCTa IO
MOJIOTOM APEBOCTOsI cocTaBisieT Bcero 1 %, a Ha BHI-
pyOke He mpesbimaer 27 %. B ycnoBmsax cocHska
YEPHUYHOTO KaK Ha BBIPYOKe, TaK U MOA MOJIOTOM Ape-
BOCTOSI COCHA CMEHSIEeTCs Oepe30id, OCHHOU U eJIbIO.

4. B cocHSsKe JIMIIAfHUKOBOM B ()OPMHPYIOIIIUXCS
MOJIOHSIKAX CMEHBI COCHBI JTUCTBEHHBIMH TIOPOIaMH
He Habmomaercs. Ha OegHBIX CyXHWX IOYBaX COCHO-
BbI€ IPEBOCTOH YCIICIIHO BOCCTaHABIUBAIOTCS.
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