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Annomayusn. B cBsI3u ¢ HEOOXOIMMOCTBIO COXPAHEHUS JICCHBIX HACAXKJCHUIA B TOPOJICKHUX U MPH-
TOPOJHBIX JIecax JAaHHbIE 00 WX CIIOCOOHOCTH K BO30OOHOBIIEHHIO CTAHOBATCSA BCe 0oiee aKTyaJbHBI-
mu. Bompoc o (QyHKIIMOHATBPHOM 30HHPOBAHUW M OJArOyCTPOHCTBE 3€IEHBIX 30H TOPOAOB OCTAETCS
OTKPBITBIM, B TOM YK CJIC 110 IPUYNHE OTCYTCTBUA TOUYHLIX JaHHBIX 00 X COCTOSIHMH. MaTepI/IaJH)I JIE€CO-
YCTpOMCTBA COAEPIKAT HETIOMHBIE, 9aCTO YCTAPEBIINE TaHHBIE O JIECHBIX HACAKICHHIX B TIPUTOPOTHBIX
necax. llens Halero uccie0BaHus COCTOSIIA B TIOIYYCHUN aKTYaIbHBIX TOUYHBIX TaHHBIX O €CTECTBCH-
HOM BO300HOBIJICHUU COCHBI OOBIKHOBEHHOM B Jiecax 3€JICHOH 30HBI T. bapHayia, nX aHamu3e U OLCH-
K€ YCIEITHOCTH BO30OHOBJICHHS Ha JIECOTHITONIOTHYECKOH ocHOBe. [1o JaHHBIM ydeTa BO30OHOBICHUS
COCHBI Ha 12 MpOOHBIX IUIOMAASX, PACTIOIOKEHHBIX Ha PA3HOM YIAJIEHUHU OT YEPTHI Topojia, COCTaBIIe-
HBI TaOJHIIBI pacIpeesIeHus TIOAPOCTa Ha TPYIIIBI BHICOT, BO3pAcTa U XKU3HEHHOTO cocTosAHusA. B 30He
WHTEHCHBHON aHTPOIMOTEHHOH nesTeasbHoCTH (0—15 KM OT 4epThl Topona) BO30OHOBICHHE COCHBI He-
paBHOMEPHOE, HEPEJKO OTCYTCTBYET, TIOATOMY HE MOXET CUMTAThCs ycnemHbiM. COCHOBBIC HAaCaX]Ie-
HUS B 30HE ¢1a00# aHTPOIIOTeHHOM JesITeabHOCTH (34 KM OT 4epThl TOpOJia) UMEIOT YCTOMYHBOE eCTe-
CTBeHHOE BO300HOBIeHHUE. [lodydeHHbIe qaHHbIE AAf0T BO3MOXKHOCTH BBIJIENECHUS (PYHKITMOHAIHHBIX
30H B IPUTOPOIHBIX Jiecax bapHayia, Ha3HAYEHUH JIECOBOCCTAaHOBUTEIBHBIX MEPOTIPUSATHIA.

Knioueevie cnosa: ectecCTBEHHOE BO30OHOBIICHIE, COCHA OOBIKHOBEHHAS, OIICHKA YCTICIIIHOCTH, THTI
Jieca, MPUTOPOIHBIE Jieca
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Abstract. In connection with the need to preserve forest plantations in urban and suburban forests,
data on their ability to regenerate becomes increasingly relevant. The question of functional zoning and
improvement of green areas of cities remains open, including due to the lack of accurate data on their
condition. Forest inventory materials contain incomplete, often outdated data on forest plantations in
suburban forests. The research goal was to obtain current and accurate data on the natural regeneration
of Scots pine in the forests of the green zone of the City of Barnaul, their analysis and evaluation of the
regeneration success on forest typology basis. Based on the records of pine regeneration on 12 sample
plots located at different distances from the city limits, tables of the undergrowth distribution into groups
of height, age and vital status were compiled. In the zone of intense anthropogenic activity (0—15 km
from the city limits), pine regeneration is uneven, often absent, and therefore cannot be considered
successful. Pine plantations in the zone of weak anthropogenic activity (34 km from the city limits) have
a stable natural renewal. The data obtained make it possible to identify functional zones in the suburban

forests of the City of Barnaul and provide for reforestation measures.
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BBenenne
PocT ropomoB u ropoackux arjomepanuii Hepas-
PBIBHO CBsI3aH C OCBOCHHEM OKPY)KAIOIIUX IPUPOJ-
HBIX KOMIUIEKCOB, JaHAMIA(TOB, KOTOpPHIE MOIBEP-
raroTCsl TMpolleccaM WHTCHCHUBHOW aHTPOMOTSHHOMN
tpancopmanuu (AnekceeB, 1990; Tapan u np.,
2004; Dxomormyeckoe coctosHuE..., 2009). OcHOB-
HbIM KOMIIOHCHTOM IPUPOIHBIX KOMIUICKCOB YaIle
BCCTO ABJIACTCA pAaCTUTCIIBHOCTD, KOTOpOI>'I ImpuHagjic-
JKHT BeIylasi poJib MPH MOJICPKAHUN CTAOUIBHOCTH
AKOJIOTHYECKHUX ycloBuii. HamOomplryro I€HHOCTh
13 BCEX TUIIOB PACTUTCIBHOCTU NMPEACTABIIAIOT JIE€Ca,
BBITIOJTHSIOIINE CPEI000Pa3yIOIINe 3alUTHBIC (PYHK-
MU ¥ 00Naarone CrocoOHOCTRIO CHMXKATh Hera-
TUBHOE AaHTPOMNOreHHoe BozneiicTBue (Gundersen,

Vistad, 2016; Onenxa.. ., 2020).

JlecHble 3KOCHUCTEMBI 3BOJIOIIMOHHO XOPOIIO MPHU-
CIIOCOOJICHBI K BO3ICHUCTBHUIO NMPHUPOTHBIX (DAaKTOPOB,
B TOM YHCJI€ KaraCTpO(UIECKUX — JIECHBIM TIOKapaM,
OoNe3HsIM, BpEIUTEINSIM, BeTpoBajiaM U Iip. B 1o ke
BpeMs Yy JIECHBIX HaCaXIEHHMI HET MEXaHU3MOB aJiar-
Tali TPOTUB AHTPOIIOTEHHBIX (aKTOPOB — peKpe-
aliy, TEXHOTEHHOTO 3arpsi3HEHUs.. AHTPOIOTCHHEIC
(hakTOpBI AEHCTBYIOT Ha JIEC AJMTENHEHOE BPEMS, 9TO
NPUBOIUT K CHIDKEHHIO OHMOpa3HO0Opasusi, NPOAYyK-
TUBHOCTH, CIHOCOOHOCTH K BOCIPOU3BOJCTBY, COKpa-
MICHATO 3aHMMaeMBbIX Tutommaneit (Cocrosaue. .., 2018;
Muxaiinosa u ap., 2020). Ha npumepe pa3nuuHbIX
PETHOHOB OBLIO MOKAa3aHO, YTO Yalle BCEro HeraThB-
HBIE aHTPOIIOTEHHBIE (HaKTOPHI NIEHCTBYIOT Ha Jec-
HbIE HACXKIICHUS KOMILIEKCHO, YTO OCIIOXKHSET OICH-
Ky MX COCTOSIHUSI U YCTOHYMBOCTH (DKOIOTHUECKOE
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cocrognue..., 2009; Illuxosa, 2015; Referowska-
Chodak, 2019; Maltifunctionality..., 2022; Urbani-
zation..., 2022; Lynch, 2022).

YCTONYMBOCTh TIPUTOPOAHBIX JIECHBIX HACaxJe-
HUU TECHO CBSI3aHa C UX CIIOCOOHOCTBIO K €CTECTBEH-
HOMY BO30OHOBIICHHWIO. BnHsHNE TpPOMBIIITIEHHOCTH
W aHTPOTIOT€HHAsl HArpy3Ka B pPa3lIUYHBIX IPOSBIIE-
HUSX HApPYIIAIOT XOJ €CTECTBEHHOTO BO30OHOBIICHUS
TTOJT TIOJIOTOM HacaIeHHH. BOIM3M ropoIcCKoi 4epThl
MOJIPOCT TIIaBHEIX MTOPO/I B JIECHOM MacCHBE Yallle Bce-
rO CHJILHO YTHETEH JTUOO OTCYTCTBYET, UTO SIBJISCTCS
OJTHUM U3 MPHU3HAKOB TUTPECCUH JIECHON IKOCUCTEMBI
(Coctosaue..., 2018). [InanupoBanre MeponpUATHIl
M0 COXPAHCHHUIO W BOCIPOU3BOJCTBY MPUTOPOIHBIX
JIECOB JIOJKHO OBITh OCHOBAHO Ha aKTyaJIbHBIX JaH-
HBIX 110 UX €CTECTBEHHOMY BO300OHOBIICHHIO.

eab, MeToaMKA
M 00beKThI HCCJIEIOBAHUS
L[CHI) HCCICA0OBAHUSA — U3YUYNUTh KOJIMYCCTBCHHBIC
M KauyeCTBEHHBIC ITOKAa3aTelld €CTECTBEHHOTO BO300-
HOBJICHUSI COCHBI OOBIKHOBEHHOW B TMIPUTOPOIHBIX

48 63
sl 20 panfilovo

COCHOBBIX Jiecax I. bapHayna Ha JieCOTHITONOTHYE-
CKOI1 OCHOBE.

PaboThl BBHIMONHEHBI C WCHONB30BaHUEM OOIIIe-
MPUHATHIX apOOUPOBAHHBIX METOMIOB JISCHOW HAayKH
u npaktuky (Spmunixo, JIsarysosa, 2002).

Bomm3u bapnayna B mecuom donne bapHaysckoro
JIECHUYECTBA BbIAENEHO 15652 ra necoB, OTHECEHHBIX
K 3€JIEHbIM U JIECOapKOBBIM 30HaM, TP OOILel 110-
mann JecHudectBa 26049 ra (Jlecoxo3sHCTBEHHBIH
pernamenT..., 2021). Ha pa3HoM ynaneHu# OT 4epThl
r. bapnayna B necHom ¢onne BapHaynbckoro jiecHu-
YecTBa 3aJI0KEHBI TMOCTOSHHBIE IMPOOHBIE TUTOMIATN
(TIITIT): B 30HE MHTEHCUBHOM aHTPOIIOTEHHOMN JIeSITENb-
noctu — 0, 4, 7, 11, 15 kM; B 30He c1aOOMHTEHCHBHOI
AHTPOTIOTCHHOM JeSITeTLHOCTH — 34 KM (PUCYHOK).

[IpoOHBIe TUTOMIATM 3aJOKEHBI B Tpeobrianaro-
IIUX TUIAX Jieca — cBexuii 00p (CBO) u TpaBsiHOM Oop
(Tp6), KoTOpBIE OTPAKAIOT UCTOPUUECKH CIIOKHBIIIH-
eca necopacturensHeie yciaous. Ha xaxmoit I[IIIIT
OBLT BBHITIONIHEH CIUIOIIHON MepedeT IPEeBOCTOS C IMO-
CIIEIYIOIM OIpPEIeIeHHEM TaKCAIlMOHHBIX TTOKa3a-
Tenel (Tabm. 1).
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[ - forest area of the Barnaul forestry

7km - distance from Barnaul

Kapra-cxema pacnonoyxeHust TpoOHBIX IUIONIaIeli B MPUTOPOIHBIX Jecax I. bapHayma
Schematic map of the location of sample plots in the suburban forests of the City of Barnaul
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Tabnuya 1
Table 1
TakcaroHHas XapaKTEPHCTHKA COCHOBBIX APEBOCTOEB B IPUTOPOIHBIX Jlecax I. bapHaya
Taxation characteristics of pine stands in suburban pine forests of the City of Barnaul

. OtHOCH-
Ne Tun Cocras Bospacr, Cpennuit Cpennsist Kiace — 3a§1ac,
TITIIT jeca JIeT JMAMETP, CM | BBICOTA, M M’/ra
Stand OoHutera TIOJTHOTA
Ne Stand o Age, Average Mean . Stand stock,
composition . . Growth class Relative 3
PSP type years diameter, cm | height, m densi m’/ha
ensity
0 KM OT TOpPOJCKON UepThI
0 km from the city boundaries
Tp6 10C+b
1 Gpf 10P+B 80 28,2 21,3 11 1,3 410,7
CBO 10C
2 Hpf 10P 95 29,8 22,0 I 1,2 3443
4 KM OT TOPOJICKOM 4epThI
4 km from the city boundaries
Tp6 10C+b
3 Gpf 10P+B 110 39,0 26,0 1I 1,0 326,2
CBO 10C+b
4 Hpf 10P+B 130 26,9 21,1 11 1,0 280,1
7 KM OT TOPOACKOH YepThl
7 km from the city boundaries
CBO 10C+b
5 Hpf 10P+B 95 24,0 21,0 I 1,0 267,6
Tp6 10C+b
6 Gpf 10P+B 120 43,8 28,8 I 1,1 428,0
11 KM OT TOPOACKOH YEpPTHI
11 km from the city boundaries
Tp6 10C+b
7 Gpf 10P+B 120 44,4 28,0 I 0,8 340,5
CB6 9C1b
8 Hpf 9PIB 120 41,7 27,0 1I 0,8 2425
15 xM OT TOpOACKOI YepThHI
15 km from the city boundaries
CB6 10C+b
9 Hpf 10P+B 130 32,7 224 I 1,0 300,1
Tp6 10C+b
10 Gpf 10P+B 130 449 26,5 II 0,8 232,6
34 KM OT TOPOJCKOH YePTHI
34 km from the city boundaries
CBO 10C
11 Hpf 10P 120 38,5 23,9 I 0,7 236,6
Tp6 10C
12 Gpf 10P 120 423 27,0 II 1,1 380,4

Tpumeuanue. CBO — cBexuii 6op, Tpd — TpaBsHOit 6op.
Note. Hpf — humid pine forest, Gpf — grass pine forest.

B mpenenax IIIIII mom moioroM COCHOBBIX Ha-  y4YeT MOAPOCTa TJIABHOM IPEBECHOM MOpoasl (COCHA
CaKJIeHUI1 OBUIH 3aJI0KEHBI YUETHBIE TUIOIIAJKU pa3- OOBIKHOBEHHAs) C pa3felieHHeM €ro IO TPYIaM BbI-
MepoM 2X2 M B konuyecTBe 30 IIT. paBHOMEPHBIM  COT, BO3PacTa U >KU3HEHHOTO COCTOSIHUSL.
crtocobom. Ha kaXk1o#t y4eTHOH IUTOIIAIKe BHITTOTHEH
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Ha ocHOBe mony4YeHHBIX MOJIEBBIX AaHHBIX ObLTH
paccuuTaHbl JOJIU yYacTHsI KaX/10i IpyMIIbl B 3aBUCH-
MOCTH OT OOIIETO KOJIMYECTBA U BCTPEYAEMOCTH IO/~
pocra. OIEHKa YCHEIIHOCTH BO300HOBJIECHHUS IJIaB-
HOW MOpOIbI BBINOJIHEHA [T0 PETHOHAIBHBIM IIIKaJIaM
u aeiictByromuM HopMmatuBaM (Kpwutos, 1961; Ilpa-
Buna..., 2021). Coop noneBoro marepuana mpoxXoIu
B2023 1.

Pe3yabrathl M nx 00cyxaeHue

IIpouecc ecTecTBEHHOrO BO30OHOBIEHUS MO HO-
JIOTOM HaCa)KAEHUH yalle BCEro IPOUCXOAUT Hepas-
HOMEPHO U 3aBHCHUT OT MHOTUX (akTopoB. [lostomy
aHaJM3 [apaMeTPOB U OLEHKY YCIEIIHOCTH B0300-
HOBJIEHUS] HEOOXOANMO MPOBOIUTH KOMIUIEKCHO TPH-
MEHHTEJIBHO K TEM YCIIOBHSM, B KOTOPBIX OHO IPOUC-
xonuT. B nmpuroponusix cocuskax baprayna mogpoct
COCHBI YIHETaeTcs 10 IPUYNHE HEXBATKU CBETA U BbI-
TaNTbHIBACTCS, BCICACTBUE YETO HAPYIIAETCS €ro BbI-
COTHas CTpyKTypa (Tadm. 2).

BoOmm3u weptet ropoga (0—11 kM) mogpocT COCHBI
HauOojee MOABEP)KEH BbITANThIBAaHUIO. OCOOEHHO
crpamaet menkuit (0—47,5 %) moapocT, KOTOPBIA yT-
HETAaeTCsl, BBITANTHIBAETCS M CJIa00 MepEXOAnT B Cpel-
Huit (0-67,5 %) u xpynusii (0-100 %). Ha otnens-
Heix ydactkax (I1I1 6-7) B TpaBsHOM GOpy mompocT
OTCYTCTBYET MOJHOCTBIO IO NPUYMHE 3anTyLICHHUS
TYCTBIM TIOAJIECKOM U3 KJeHa siceHeaucTHoro (Ma-
muHOBCKHX, 2023). Ilo Mepe ymaneHus oT ropojaa
(15-34 kM) aHTpONIOTeHHAS HArpy3Ka U y4acTHe KIle-
Ha B MOJUIECKE B HACAXJICHUAX CHIIKAETCS, B BBICOT-
HOM CTpyKType npeobnanaer cpeauuit (15,9-23,7 %)
U KpynHblii (67,8-72,6 %) moapocT cOCHBI, KOTOPHIH
B JanbHeimeM copmupyeT MonogHsk. Cexuit 60p
HUMEeT JIydllMe II0KA3aTelId BBICOTHOW CTPYKTYpHI
moapocTa, yeM TpaBsHou Oop. [lo manHbIM Byraesa,
Kocapesa (1998),
B JIEHTOUHBIX Oopax Amnraiickoro kpas (Mamnu-

COOCTBEHHBIM  MCCIIEIOBAHUAM

HOBCKUX, Maienko, 2018), tun nmeca cBexwii Oop
HUMEET TYCTOTY MOAPOCTa CocHBbI 6,1-48,6 ThIC. IIT./Ta,

Tabnuya 2
Table 2
Pacnpenenenue nmoapocta COCHBI IO TPYIIIAM BICOT, IIT./Ta/%
Distribution of undergrowth by height groups, pcs./ha
I'pynmel BEICOT
Height groups
Ne Menxkuit Cpennuit KpynHbiit Hroro
TIIII1 (10 0,5 M) (0,5-1,0 m) (cBbime 1,0 M) Total
Ne Shallow Medium Large
PSP (upto 0,5) (0,5-1,0 m) (over 1,0 m)
wm e s e e [ wm |
1 125 19,0 200 30,4 333 50,6 658 100
2 1458 34,0 2333 54,4 500 11,6 4291 100
3 0 0,0 0 0,0 83 100,0 83 100
4 3208 47,5 2801 41,4 750 11,1 6759 100
5 4625 42,1 5200 47,3 1167 10,6 10992 100
6 0 0,0 0 0,0 0 0,0 0 0
7 0 0,0 0 0,0 0 0,0 0 0
8 500 8,9 3800 67,5 1333 23,6 5633 100
9 708 5,6 5000 39,9 6833 54,5 12541 100
10 500 23,1 667 30,8 1000 46,1 2167 100
11 1542 11,5 2133 15,9 9750 72,6 13425 100
12 167 8,5 467 23,7 1333 67,8 1967 100
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TOT/a KaK TyCTOTa IMOAPOCTa B TPABIHOM OOpY COCTaB-
nser 3,5-20,0 Teic. mit./ra npu nonHote 0,5-0,6 ex.

BospacTHas cTpykTypa mompocTa mno3BoiseT Tou-
Hee OIICHUBaTh U ITPOTHO3UPOBATh XO]] €CTECTBEHHOTO
BO300HOBIICHHSI B JIECHBIX HacaKAEHUsX. B mpuro-
ponHbBIX eca bapHayia moApOCT COCHBI pacIpeieeH
10 TPyIIaM BO3pacTa HEPaBHOMEPHO, YTO B TIEPBYIO
odepeb CBA3aHO C BIMSHUEM aHTPOMIOTEHHBIX (PaKTo-
poB (tabm. 3).

BospactHas cTpykTypa mompocta COCHBI BOIH-
3u yepTsl Topoaa (0—11 kM) xapakrepusyercs 3Ha-
YUTENBHOW HEPAaBHOMEPHOCTBHIO: B TPaBSIHOM OOpy
OompIasi 9acTh MOAPOCTAa HA Yy4YacTKaxX € B0300-
HOBJIGHHEM OTHOCHUTCA K Tpymmne 16 jer u crapiie
(50,6-100 %), B cBexxeM OOpy MpeodiaamaeT moAPOCT
rpymm 2-5 net (2,2-33,9 %), 6-10 net (25,6-50,7 %),
11-15 met (7,9-34,5 %). Ha ynanenuu oT 4epTsl TO-
pona (15-34 xM) BBICOTHAsI CTPYKTYypa IMOAPOCTa Me-
HSIETCS B CTOPOHY IIPeOONaJaHusl CTapIlei TPyTITbl
Bo3pacTa (16 et u crapiuie): B TpaBIHOM OOpy J0Jis
MOApOCTa 3TOM Tpymmbl cocrasiusier 42,4-67,8 %,
B CBexeM Oopy — 57,2—65,8 %. D10 cBsi3aHO, 10 Ha-

[IeMy MHEHUIO, C Jy4Ylield BBDKHBAEMOCTBIO ITOIPO-
CTa ¥ PaBHOMEPHBIM paclpelesieHHeM IO TUIOIAAN
10 Mepe CHUKECHUS aHTPOTIOT€HHOW Harpy3KH.

JKvzHeHHOE coCTOsTHME TOJPOCTa COCHBI OOBIK-
HOBEHHOW HMMEET OUOJIOTMYECKOE M JIECOBOJICTBCH-
Hoe 3HaueHue. llomydyeHHble HaMM JaHHbIC ISt
MIPUTOPOMIHEIX COCHAKOB bapHayma mpencTaBieHb
B Ta01. 4.

Hemocpeacteenno Boszne weptsl ropoma (0 k)
B CTPYKTYpPE €CTECTBEHHOTO BO30OHOBIICHUSI COCHBI
CYMMapHO Tpeo0iagacT COMHHTENLHBIA U HeOmaro-
HagexHb moapocT (74,0-79,0 %). IlompocTt aTHx
TPyNIl 9acTO WMEET MEXaHWYECKUE IMOBPEKICHUS
CTBOJIMKA W KPOHBI BCJICACTBUC BbITAlITBIBAHHUA PCK-
peanramu. [lo Mepe ymaneHus oT ropoaa KU3HEHHOE
COCTOSIHHE TOJPOCTa COCHBI 3aMETHO YIydIlIaercs,
B CBeXeM Oopy mons ONaroHaJeKHOTO TOAPO-
cra cocrapisier 53,6-83,1 %, B TpaBsHOM OOpy —
53,8-96,9 %. Ha 3Tux y4yacTkax ero COCTOSIHHUE, POCT
W pa3BUTHE 3aBHUCAT INIABHBIM 00pa30M OT TaKcallH-
OHHBIX TIOKa3aTeliell MPEBOCTOS M BIMSHUS IPYTUX
KOMITOHEHTOB HaCaXXJICHUSI.

Tabruya 3
Table 3
Pacnpenenenue mogpocta COCHHI 1O TpyIiaM Bo3pacTa, mT./ta/ %
Distribution of undergrowth by age groups pcs./ha
No I'pynmsl Bo3pacra, j1eT
HH_H Age groups, years ICIFT)(‘[);?
Ne 2-5 6-10 11-15 16 <
PSP mr./ra % mr./ra % mr./ra % mr./ra % mr./ra %
1 125 19,0 67 10,2 133 20,2 333 50,6 658 100
2 1408 32,8 1100 25,6 1200 28,0 583 13,6 4291 100
3 0 0,0 0 0,0 0 0,0 83 100,0 83 100
4 2293 33,9 2600 38,5 533 7,9 1333 19,7 6759 100
5 2583 23,5 5576 50,7 2333 21,2 500 4,5 10992 100
6 0 0,0 0 0,0 0 0,0 0 0,0 0 0
7 0 0,0 0 0,0 0 0,0 0 0,0 0 0
8 125 2,2 2567 45,6 1941 34,5 1000 17,7 5633 100
9 125 1,0 1350 10,8 4000 31,9 7168 57,2 12541 100
10 458 21,1 525 242 267 12,3 917 42,4 2167 100
11 833 6,2 1800 13,4 1959 14,6 8833 65,8 13425 100
12 42 2,1 325 16,5 267 13,6 1333 67,8 1967 100
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Tabnuya 4
Table 4
Pacnpenenenne moapocTa COCHBI O TPyIIaM KadecTBa, MT./ra/%
Distribution of undergrowth by qualitative groups pcs./ha
I'pynms! kauecTBa
Ne Qualitative groups Hroro
HJI\‘{H BriaronanexHelit COMHUTENBHBIN Hebnaronagexupiit Total
PSP Viable Doubtful Not viable
IIT./Ta % mrT./ra % mT./Ta % mrT./Ta %

1 171 26,0 394 59,9 93 14,1 658 100
2 900 21,0 2475 57,7 916 21,3 4291 100
3 0 0,0 83 100,0 0 0,0 83 100
4 4575 67,7 1617 23,9 567 8,4 6759 100
5 7792 70,9 2642 24,0 558 5,1 10992 100
6 0 0,0 0 0,0 0 0,0 0 0
7 0 0,0 0 0,0 0 0,0 0 0
8 3017 53,6 1233 21,9 1383 24,5 5633 100
9 8500 67,8 2733 21,8 1308 10,4 12541 100

10 2100 96,9 0 0,0 67 3,1 2167 100

11 11167 83,1 1975 14,7 283 2,2 13425 100

12 1058 53,8 909 46,2 0 0,0 1967 100

YenemHelld X0A €CTECTBEHHOTO BO300HOBIICHUS
B MPUTOPOIHBIX JIECax BaXKEH UIA MONJCPKAHUS CTa-
OMJIBHOCTH JIECHBIX HACAXIICHUH, CMEHBI IOKOJICHUIA,
Oananca BHyTpeHHeEW cpenpl. Y4acTKu jeca 0e3 BO3-
OOHOBIIEHUS TEPSIOT YCTOWYHBOCTH, W3PEKUBAIOTCS,
3aMeIaloTCs IPYTMMU THUIIAMH PACTUTENBHOCTH, Ya-
cro copHoil. be3 mpoBeneHus 1ecoXxo3aiCTBEHHBIX
MEPOINPUATUI NPOUCXOIUT HEOOpaTUMOE COKpalle-
HHE TUIOIA/IU JIECHOTO (JOH[A B JIecax 3€JICHOM 30HBI.
O1ieHKa yCMEITHOCTH €CTECTBEHHOTO BO30OHOBIICHNUS
COCHBI OOBIKHOBEHHOW B YCIOBHUSAX bapHaymbckoro
JIECHAYECTBA MPECTABJICHA B Ta0M. 5.

Jlydmme moka3aTreinH eCTeCTBEHHOTO BO300HOB-
JIEHWsI B Jiecax 3eJIeHOW 30HBI bapHaynma mMeeTr Tl
Jieca CBEKHi 60p, Jaxke HECMOTPSI Ha OoJiee BHICOKYIO
pEeKpealoHHy0 TPUBIEKATEIHOCTh M TIOCelae-
MoOCTb. [Io Mepe ymanmeHus OT 4epThl TOpoja IycTo-
Ta MOAPOCTA COCHBI B CBEXEM OOpYy YBEIWUHMBACTCS
B 3 pa3a: ¢ 4,3 no 13,4 Teic. 1IT./Ta, YTO COOTBET-
CTBYET KaTeropuu O4eHb rycTod. Tum jeca TpaBs-
HOW OOp Ha OTHENBHBIX YYacTKax HE MMEET BO300-
HOBJICHUS IJIABHOM MOPOJBI, C YJaJIEHHUEM OT ropoja

IyCTOTa TOAPOCTa 37eCh TAKXKE YBEIHUYMBACTCS
B 3 paza—c 0,7 10 2,2 THIC. mIT./Ta, HO 3aMETHO HIXKE,
4eM B CBeXeM OO0py, W MMEeT KaTeropuio cpenHei
T'YCTOTBHL.

BcerpeuaeMocTh moApocTa COCHBI B ITPUIOPOJI-
HBIX Jecax bapHayna xapakrepusyeT ero oOwmiue
W XapakTep paclpeieCHUs 0 MOJOTOM HACaxXJie-
Huil. BcTpewaemMocTh mOApOCTa COCHBI B TpaBs-
HOM OOpy SIBISETCSI HU3KOW, BapBUPYET B Ipelenax
20,0-40,7 %, 4Yro MOATBEpPX)AACT HEPaABHOMEPHEII
¥ OTHOCHUTEIFHO PaBHOMEPHBIN XapaKTep pacmpene-
JISHWsI Ha y4JacTKax Jieca. B cBexem Oopy BcTpedae-
MOCThH MOAPOCTa M3HAYAIBHO BbIIE — 66,7—-100 %,
YTO MOATBEPXKIACTCS PABHOMEPHBIM paclpeaeCHH-
€M TIOf] TIOJIOTOM HacaxkIeHuil. B o0onx Thmax neca
BCTPEYACMOCTh, KaK U TYCTOTA, UMEET TCHICHIIUIO
K YBEJIMYCHHIO [0 MEPE YAAJICHUS OT YePThl rOpoja.

Cormacno mikane [ B. KpeuoBa (1961), mns
CBETJIOXBOWHBIX HacaxieHuii 3amannoii Cubupu
€CTEeCTBEHHOE BO300OHOBIIEHHE COCHBI B TIPHIOPOJ-
HBIX COCHSIKax bapHayna B yCIOBHSIX TPaBSHOTO Oopa
MIPOUCXOAMT HEYJOBICTBOPUTEIBHO, B CBEXKEM OOPY —
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c1abo Xopouio. KpI/ITepI/II/I OLICHKHU U3 ﬂeﬁCTByIOMHX B MCPOIPUATHUAX IO BOCHPOU3BOACTBY, B TOM YHUCIIC

HOpMAaTuBHBIX JOokyMeHTOB (IIpaBuia..., 2021) mo- co3maHUIO JIECHBIX KYJIBTYp, U B Mepax IO COAEH-

Ka3bIBaroOT, 4TO 06CJIGZIOBaHHLIe YYaCTKH HYXIArOTCA CTBHUIO €CTECTBCHHOMY BO300HOBJICHHIO JIECA.

Tabnuya 5
Table 5
OnueHKa yCHEIHOCTH €CTECTBEHHOTO BO30OHOBIIEHHUS COCHBI OOBIKHOBEHHOM
B bapnaynbckoMm necHuuecTse
Evaluation of natural regeneration success of Scots pine in the Barnaul forestry

I'yctora
Xapakrep OreHKa 1o mkaie Mepsl 1o neco-
nonpocTa, Bcerpegaemocts
Ne Ornenka o pacmpeeneHust I’ B. Kpsmosa BOCCTAHOBJICHHIO
TBIC. IIT./Ta nozapocta, %
TIIIT . IO TYCTOTE HoxpocTa (1961) (IIpaBuina..., 2021)
Density . Undergrowth . . ;
Ne Density The nature of Rating according Reforestation
of undergrowth, . occurrence
PSP thousand rating of. % undergrowth to scale of G.V. measures
, /0 .. .
pes./ha distribution Krylov (1961) (Rules..., 2021)
1 0.7 Penxmit 20.0 Hepasnomepnoe Heyn. JlecHble KynbTypbl
’ Rare ’ Non-uniform Unsatisfactory Forestry crops
5 43 Cpen. TycTOTHI 70.0 PaBHOMEpHOE Cnaboe CoxpaHeHHe mompocTa
’ Middle density ’ Uniform Low Undergrowth survival
3 0.0 _ 0.0 _ Heyn. JlecHble KynbTypbl
’ ’ Unsatisfactory forestry crops
4 6.8 Cpen. rycToTHI 76.7 PaBHOMepHOE Cnaboe CoxpaHeHue noapocra
’ Middle density ’ Uniform Low Undergrowth survival
5 11.0 rycTon 100.0 PaBHOMEpHOE Vnog. CoxpaHeHue nogpocra
’ Dense ’ Uniform Satisfactory Undergrowth survival
6 0.0 _ 0.0 B Heyn. JlecHBIE KyJIBTYpBI
Unsatisfactory Forestry crops
7 0.0 B 0.0 B Heyn. JlecHble KynbTypbl
’ ’ Unsatisfactory Forestry crops
] 56 Cpen. rycToTHI 66.7 PaBHOMepHOE Cnaboe CoxpaHeHne oapocTa
’ Middle density ’ Uniform Low Undergrowth survival
9 125 TyCTON 933 PaBHOMEpHOE Vrosi. CoxpaHeHue 1nojpocra
’ Dense ’ Uniform Satisfactory Undergrowth survival
10 29 Cpex. TyCTOTEHI 26.7 Hepasnomepnoe Heyn. CoxpaHeH#ue 1nojpocra
’ Middle density ’ Non-uniform Unsatisfactory | Undergrowth survival
1 13.4 Ouenb rycroit 933 PaBHOMEpHOE Xopotiee CoxpaHeHue nogpocra
’ Very dense ’ Uniform Sufficient Undergrowth survival
OTHOCHTEJBHO-
12 20 Cpen. rycToTHI 40.7 paBHOMeEpHOE Heyn. Mepsr cogericTBHst
’ Middle density ’ Relatively Unsatisfactory Assistance measures
uniform
BeiBoas! oop (CBO). I'ycToTa mogpocra COCHBI Ha y4acTKax

EcrecTBeHHOE BO300HOBIIEHHE COCHBI OOBIKHO-

BCHHOM B MNPpUTOPOAHBIX COCHOBBIX JICCAX I. BapHayJIa

MPOUCXOIUT HEPAaBHOMEPHO, YTO 0OYCIIOBIEHO, C Of-

HOM CTOpPOHBI, TUIIAMHU Jieca, C JIPYroil — CTENEeHbIO

AHTPOIIOTCHHOTI'O BOSHCﬁCTBHH.

Hawunyummuii Xox eCTeCTBEHHOTO BO30OHOBIICHUS

TJIaBHOW JIeco00pa3yromeil mopoasl B jecax 3ele-

HOU 30HBI OTMEYCH B YCIJIOBHUAX THIIA JIE€Ca CBEXKHI

B 30HE MHTEHCUBHOTO Bo3ieiicTBus (0—15 kM) co-

craBiser 4,3—12,5 TeIC. IIT./Ta, B 30HE €J1a0OT0 BO3-

nericteus (34 kM) — 13,4 TBIC. mIT./TA.

B ycnoBusix tuma neca tpassiHoit 6op (Tpd)

T'yCcTtoTa moapocra 3aME€THO MCHBIIC WU B 30HC HH-

TeHcuBHOTO BosnmercTBus (0—-15 kM) cocraBiseT

0-2,2 TeIC. IIT./Ta, B 30HE CI1a0Oro0 BO3ACHCTBHS —

2,0 ThIC. 1IT./TA.
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AHanm3 pacnpeneleHuss TOAPOCTa COCHBI Ha
TPYIIBI BBICOT, BO3PACcTa U KU3HEHHOTO COCTOSHUS
JUIs1 00OMX THIIOB Jieca ITOKa3all 3aMeTHOE HapyIIeHHE
CTPYKTYpPHI B 30HE MHTCHCUBHOW aHTPOIIOTEHHOW Ha-
IrPpy3KH B OTIIMYME OT YYaCTKOB Jieca CO CJIadoii Ha-
rpy3Koi. 1o COMHHTENFHOTO M HEOIaroHaaeKHOTO
MOJIPOCTA COCHBI HA yYaCTKaX Jieca BOIM3H TOPOICKOI
YepThl JOCTHraeT BhICOKUX 3HaueHuu (74,0-79,0 %),
3aMEeTHO TPEBBIIIAs JaHHBIN MMOKa3aTeNb B HACaXK/e-
HUSX CO cIa0bIM aHTPOIIOTEHHBIM BO3IEHCTBHEM.
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Jns coxpaHeHHsI U BOCCTAHOBIICHHSI COCHOBBIX
HacaXJICHUH 3€JICHOU 30HbI I. bapHayia Hy»KeH KOM-
TJICKCHBIA TTOAXOJ, B KOTOPHI HEOOXOAUMO BKIIIO-
YUTH 00CIIeIOBaHUE HACAKICHUH, BhIJIEICHIE (PYHK-
HHUOHAJIBHBIX 30H, OJaroyCTpoNCTBO, IPOBEACHUE
JIECOXO3SUCTBEHHBIX MeponpusaTtuid. Cpenu Jeco-
XO35IUCTBEHHBIX MEPOINPUATHI TNEPBOOUECPEIHBIMU
SIBJISIFOTCSI pyOKH yX01a, BRIOOpOUHBIE pyOKH, YOOpKa
3aXJIaMJICHHOCTH, MEPOIIPUATHUS IO JECOBOCCTAHOB-

JICHHIO.
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