EcTrecTBeHHBIC HAYKHU U JIeC

OpuzunansHas cmamosi
DOI: https://doi.org/10.34220/issn.2222-7962/2024.4/1
VK 630%416.16:630*5 @ ®

BY

Bausinue YChIXaHHUA HA U3PECKUBAHUE €JIOBBIX IPE€BOCTOCB U HA U3BMCHCHUE

MOPOHOI0 COCTaBa JieCHBIX HacaxaeHuii [lepmckoro kpasi

Jhoavuaa A. Meanuuna' DX, ivanchina.ludmila@yandex.ru, & https:/orcid.org/0000-0001-9476-8683
Eprennii I'. Boabmakos?, b.e.g@mail.ru, ' https://orcid.org/0009-0000-9701-940X

' Ecmecmeennonayunoiii uncmumym @IAOY BO «llepmckuii 20cyoapcmeeniblii HAYUOHATbHbLI UCCLe006amelb-
cKkuil yHueepcumemy, yi. byxkupesa, 15, 2. Ilepms, 614068, Poccutickas @edepayus

2[epmckuti punuan PI'BY «Pocrecungpoper, yr. Mapwpymuas, 14K, 2. lepmo, 614990, Poccuiickas Pedepayus

Hponcxoz[ﬂmee B IIOCJICAHUC NCCATUIICTUS B Hauieun CTpaHC U B IPYTUX CTpaHaxX MUpa SABJICHUE MAaCCOBOI'0 yCbI-
XaHUsl €JIbHUKOB UMEET MHO)KECTBO HEI'aTHBHBIX ITOCIIEACTBHIA: IOTEPSI Cpeibl 0ONTAaHUs, COKpAIlEHHE TUIOLIA M JIeCOB,
BBICTYIAIONIMX KaK MMOTJIOTUTENh YIIIEpOaa, HECIOCOOHOCTh JIECOB BBIMOJIHATH 3alIUTHBIE, CPeI000pasyoIue U BOIO-
oxpaHHbIe (hyHKIMH. MaccoBoe yChIXaHHE €JIOBBIX APEBOCTOEB CIIOCOOHO IMPUBECTH K M3MEHEHHIO HX COCTaBa, 3HAUHU-
TEJILHOMY M3PEKHBAHUIO €JIOBBIX JPEBOCTOEB, a TaKkKe K cMeHe mopox. OOBEKTOM HCCIEAOBAaHMH CITYKUIN EIbHUKH,
Tpou3pacTaromye B 10HOH gactu [lepMckoro kpast, Ha Tepputopru OKTs0pbckoro u YaikoBcKoro JecHu4ecTB. B xome
nccaenoBanus B JetHue nepuosl 2017-2024 rr. 6su10 00cae10BaHO 52 JIECHBIX HACAKIACHHUS B ITpeaeaax MpoOHbBIX MI0-
maznei. O0cie0BaHbl eNbHUKH KHCIMYHOTO M JIMIIOBOTO TUIIOB Jieca. B pe3ynbraTe oOciienoBaHus B yKa3aHHbBIE TOJbI
YCTaHOBIIEHO, YTO 110 CAHUTAPHOMY COCTOSIHUIO MPEe00IajaloT YChIXaIOINe IPEBOCTOM €JIH, UX A0 npesbimaet 50 %.
Jons nornOmux enpHUKOB coctaBuia 17,3 % oT obmiero uncia o0cie0BaHHBIX JpeBOCTOeB. PaccuntanHblil Koahdu-
IIUEHT BapHalliy CBHIETEILCTBYET O TOM, YTO M3MEHUYMBOCTH CPEIHEB3BEUICHHBIX OAIJIOB CAHUTAPHOTO COCTOSHHUS C
YBEJIMYEHNEM BO3pacTa eJIOBBIX JPEBOCTOEB BO3pACTAaET B HACAKACHUIX 000MX MCCIIEAYEeMbIX THITOB Jieca. 3aBHCUMOCTh
M3MEHYMBOCTH CPEJHEB3BEIICHHBIX 0AJIIOB CAHUTAPHOTO COCTOSHUS OT BO3pACTa APEBOCTOEB OITMCHIBACTCS OINHOMH-
anpHOH (pyHKIMEH. B Haca)xaeHUsIX 000X TUIIOB Jieca MOCIIe YChIXaHHs B cpenHeM BebkuBaeT ot 30,7 no 47,3 % nmepe-
BBEB €M 110 3amacy. B pe3ynpTare ychIXxaHus IOPOAHBIN COCTaB HACAKACHUHA M3MeHMIc B 75% ciydaes. [IpeoOmanator
HaCaXJICHHUs, 10T yUacTHUsl €M B COCTaBE J[PEBOCTOEB KOTOPBIX B pe3yJIbTaTe yChIXaHMs coKpaTuiack Ha 10 %. B psne
CcllyyaeB HaOJIFOZaeTcs CMEHAa KOPEHHBIX €JIOBBIX IPEBOCTOEB HAa MITKOJIUCTBEHHBIE. [Ipu 3TOM 101 HacaXeHUH, B KO-
TOPBIX TPOLECC YCHIXaHMsI MPUBE K ITOJTHOM THOeN JepeBbeB ellu, cocTaBisieT 5,8%. B pesynbrare n3yueHuns rycToThl
YCTaHOBIICHO, YTO YCBhIXaHHE YacCTU JAEPEBLEB €JIH MIPUBENIO K 00Pa30BaHUIO €JIOBBIX JPEBOCTOEB MAJIOH I'YCTOTHI U Pea-
KOJIECHI.
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Abstract

The phenomenon of a massive drying out of spruce stands, which has been taking place in recent decades in our
country and in other countries of the world, has many negative consequences: reduction of the area of forests acting as a
carbon sink, inability of forests to perform their protective, environment-forming, water-protecting functions, and loss of
habitat. A massive drying out of spruce stands can lead to changes in forest composition, significant thinning of spruce
stands, and the change of the species. The focus of our research was on spruce forests in the southern part of the Perm
Krai, specifically within the Oktyabrsky and Tchaikovsky forestries. 52 forest stands had been examined within our study
area, primarily focusing on spruce forests of the wood sorrel and linden forest types, in the summer periods of 2017-2024.
As a result of the study in the above years, it was found that in terms of sanitary condition, the predominant species of
spruce stands are spruce stands that are dying out, their share exceeding 50 %. Additionally, around 17.3% of the surveyed
stands were found dead. The calculated coefficient of variation indicates that the variability of the average weighted
scores of the sanitary condition increases with the age of spruce stands in plantations of both studied forest types. The
dependence of variability of weighted average sanitary condition scores on the age of the stands is described by a poly-
nomial function. On average, 30.7 to 47.3% of spruce trees survive after drying out in plantations of both types of forest.
The species composition of plantations changed in 75% of cases as a result of drying out. The predominant stands are
those where the share of spruce in the composition of stands has decreased by 10 %. In a number of cases there is a change
from native spruce stands to soft stands. At the same time, the share of stands in which the drying out process led to the
complete death of spruce trees is 5.8%. As a result of the density study, it has established that the drying out of some
spruce trees led to the formation of spruce stands of low density and sparse forests.

Keywords: drying out of spruce stands, species composition of forest plantations, weighted average scores of
sanitary condition of forest stands, growing stock, stand density, species conversion, sparse forest, wood sorrel spruce

forest, linden spruce forest
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Beenenne

[Ipoucxopsiiee B ociaeIHUE JECATHICTHS KaK B
Hamrelt ctpane [1-3], Tak u 3a pyOexxom [4-7], aBneHne
MacCOBOTO YCBIXaHHS €JIOBBIX JIECOB HMEET MHOKECTBO
HETaTUBHBIX MTOCIIEICTBUIL: Jieca yTpadyuBarOT CBOM 3a-
LIMTHBIE, Cpeoo0pa3syolue, BOJOOXpaHHblE (YHK-
IUHU.

3apyOexubie yuenbie Jleckunen I1., Jlunn-
nep M., Bepkepk ILI. (2020) [8] ormeuarot, uto neca
Poccuiickoit ®enepanny MpeacTaBIsSIOT cOOOH KpyTi-
HBI{ MTOTJIOTUTENb YTIIEpOa, TP 3TOM IT0CIIEJ0BATENb-
HOC YBEIWYCHHE YPOBHS YCHIXaHUS APEBOCTOEB MOXKET
MIPUBECTH K 3HAYUTEITHLHOMY COKPAIIICHHIO TUIOMIA TH JIe-
COB, BBICTYTIAIOMINX KaK MOTJIIOTHTENb yIIIepoa.

VBennueHne TUOEIN HACAXKIEHWIT MOMXET CIIO-
coOCTBOBaTh 00€3JIECEHHIO U MTOTEpe CPe/ibl OOUTaHUSI.
[oteps necoB mpezcraBisier coOOW CEphE3HYIO YTPO3y
T OropazHooopasus [9].

[lepBoHauanbHOE OcIa0NCHNE WITH THOETH YaCTH
JepeBbEB B HACAXKACHHUH, Jerpajalus W HapylIeHHE
JIECHOW KOCHCTEMBI MOT'YT IPUBECTH K MOCIIETYIOLTHM
Pa3pyIMIUTENBHBIM TIOCIEACTBUSAM, KOTOPHIE SBIAIOTCS
Oonee oOMIMpPHBEIME U 3HaYUTENbHEIMH [ 10, 11].

Kpome Toro, MmaccoBoe ychIXaHHE €JIOBBIX Jpe-
BOCTOEB CIIOCOOHO MPUBECTH K M3MEHEHHIO COCTaBa U
CTPYKTYpPBI JIECOB, K 3HAYHUTENFHOMY H3PEKUBAHUIO
€JIOBBIX JAPEBOCTOEB, a TaKXKe K cMeHe nopo. 1o mue-
HHUIO OOJIBIIMHCTBA YUeHBIX [12], cMeHa KOPEHHBIX TEM-
HOXBOMHBIX JIECOB Ha IPOM3BOAHBIEC MITKOJIMCTBEHHBIC
ABJISICTCA HEXKEJIATEIFHBIM IIPOIIECCOM, TIOCKOIBKY MST-
KOJINCTBEHHBIE IPEBOCTON MEHEE NPOyKTHUBHEL.

Ilenr vccnenoBaHuil — yCTaHOBJICHUE BIMSHUS
IIpolIecca YChIXaHUs AEPEBbEB €M Ha W3MEHEHHE I10-
POZHOTO COCTaBa JIECHBIX HACAKACHHUH U Ha U3PEXKHBa-
HUE EJIOBBIX IPEBOCTOEB.

Matepuajbl M METOABI

OOBEKTOM HCCIIEOBAaHUN CIY)XKWIN EJIbHUKH,
Mpou3pacTarouIie B 10>kHOH yactu Ilepmckoro kpas, Ha
tepputopun  OKTAOphCKOTO M YalKOBCKOTO IJIECHH-

yectB. [IpenMeroM nccneqoBaHUM ABISIIOTCA CaHUTAp-

HOE COCTOSIHHE €JIOBBIX JJPEBOCTOEB, COOTHOIICHUE 3a-
M1aCOB XMBBIX M MOTHOIINX JICPEBBEB €M, MOPOIHBIN
COCTaB JIECHBIX HACAXKICHWH, COOTHOIICHHWE KOJHMYe-
CTBA JKUBBIX U TOTHOIINX ICPEBBEB €M (TyCTOTa €Io-
BBIX JIPEBOCTOEB).

HccnenoBanus MpOBOAMIMCH METOIOM MTPOOHBIX
TUTOIIAJIEH, KOTOpPhIE 3aKJIaJBIBAINCH 110 CTaHAApPTHOMN
Metozuke [13]. B npenenax xaxxaoi npoOHoOH mtomaau
MIPOBO/MIICS CIUTOLITHOM ITEPEUET C ONpe/Ie/IeHNeM KaTe-
TOPUH CAaHUTAPHOTO COCTOSIHUS Ka)XKJJOT0 IepeBa B COOT-
BETCTBUU CO IIKAJOW, MPEACTABIEHHOW B JEHCTBYIO-
IIMX MPaBIIaX CAHUTAPHOM Oe30macHOCTH B Niecax [ 14].
VY MOIENbHBIX EpeBbEB M3MEPSIIaCh BHICOTA C TIOMO-
11610 BeIcOTOMEpa Suunto PM-5 u onpeaensisicst Bo3pact
¢ momorIipio Bo3pactHoro Oypasa Haglof. Cpennroro
BBICOTY ONPEJEIISUIN C TIOMOIIBIO Tpaduka BHICOT. 3Ha-
YEHUs CPEJHEH BBICOTHI HCIIOJIb30BAIMCH JUIS OIpese-
JICHUS Pa3psiIoB BBICOT, KOTOPBIE IPUMEHSIOTCSI B COP-
TUMEHTHBIX M TOBapHBIX TAaOJMIAX Uil ONpEIeIICHHs
00BeMoB cTBOJIOB [ 15]. TIopoaHEIA cocTaB HacaKICHUN
OTIpENIEIISIICS TIO 3aracy: Mo 0JIe yUacTHs KaKIOH Io-
POIBI OT 00IIIero 3amaca Bcero ApeBoctos [16].

B nernmne nepuoast 2017-2024 rr. 65110 06cT€E-
JTIOBaHO 52 MPOOHBIX IUIOIIAN B HACAKACHUSIX KUCIIHY-
Horo (E.x.) n nmunosoro (E.nm.) Tunos neca, moasep-
JKEHHBIX YCBIXaHHIO. Bo3pacT mcciiejoBaHHBIX €JIOBBIX
HacaxaeHui BappupyeT oT 51 1o 80 mer.

Cpennen3BelIeHHbIE 0a/uTbl CAHUTAPHOTO COCTO-
SIHUSI €JIOBBIX JPEBOCTOEB OMNPENENSUINCh U OlICHHBA-
JIUCH TI0 METOJIMKAM, TIPEICTABICHHBIM B JICHCTBYFOIIINX
NpaBuiiax CaHUTapHOU Oe30MacHOCTH B Jjiecax [ 14].

OreHKa TYCTOTHI JIPEBOCTOCB OCYIICCTBISIIACH
mo kinaccuukaiuu, paspadorantoit M.K. bouaposim
n I'.I'. Camoiinosuuem (1964) [17].

OmnpeneneHre CTaTUCTUUECKUX IOKa3aTesied |
ITOCTPOCHHE THCTOTPaMM OCYIIECTBISIOCH C TIOMOIIBIO
nporpammuoro obecrniedenust Microsoft Office Excel
(Bepcust 2019 roga). PaccunTanbsl OCHOBHBIE CTaTHUCTH-
yeckue rnokaszarenu. Ouenka koddduimenra Bapuanuu
MPOBOJMIIACH TIO IOKajie, MPEICTaBICHHONH B pabote
H.. Cunenpauka ¢ coaBTopamu (2021) [18].
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PesyabTatbl
B 1ab6i. 1 mpencraBieHbl CTATUCTUYECKUE TIOKA-
3aTelId CpPEIHEB3BEUICHHBIX 0alllIOB CaHUTAPHOTO CO-
CTOSAHHSA €JIOBBIX APEBOCTOCB, KOTOPbLIC IMOABCPIIIMCH
YCBIXaHUIO ¥ MOCTYXIITH 00BEKTaMH UCCIICTOBAHHH.

Tabuna 1

CraTucTHYECKHE IT0Ka3aTeIn CPCAHCB3BCHICHHBIX 0ajoB CAaHUTAPHOI'0 COCTOSAHUS €JIOBBIX IPEBOCTOCB,

TIOABEPTIINXCA YCBIXaHUIO

Table 1
The statistical data of weighted average sanitary condition scores of spruce stands subjected to drying out
CraTicTHYeCKHe MOKa3aTeNt CPeIHEB3BEIICHHBIX 0allIOB CAHUTAPHOTO
cocrosiHUs enoBhIX apeBocToeB | The statistical data of weighted average sanitary
condition scores of spruce stands subjected to drying out
Bt s s ol we ORZEE| SE0E 7| 2| 2
Tun neca | The type of | er | % £ E e E g 2 E § SER 5| = g' ghé g S
7] - -, o
forest A, [P ERE|EIEEEEEEES T EEES ||
B o2 3|28 a3 ECSES e FPaoasE|8|X
year A B o & E = 2| 2 e 2T 5| =|2
s °|Z|2§5E8| | ~|zfexg|g "
== a S g = - 5| o
% = = =8 a e
- G S, E 2 5
o = 1SN =]
1 2 3 4 5 6 7 8 9 10 | 11
. 51-60 4 4,2 0,14 390 | 4,5 | 0,60 6,6 42| -
EnbHUK KHCITHYHBIH |
61-70 10 3.8 0,14 307 | 43 | 1,23 12,2 37| -
Sorrel spruce forest
71-80 7 4,0 0,21 2,98 | 4,68 | 1,70 14,0 40| -
Hroro | Total 21 39 0,10 2,98 | 4,68 | 1,70 12,2 4,0 | 4,3
. 51-60 8 4,2 0,21 3,00 | 4,94 | 1,94 13,7 43| -
EnbpHUK THTIOBBIH |
) 61-70 12 3.9 0,16 2,82 14,80 | 1,98 14,3 38| -
Linden spruce forest
71-80 11 4,0 0,21 3,10 | 5,00 | 1,90 17,2 4,1 14,1
Hroro | Total 31 4,0 0,11 2,82 | 5,00 | 2,18 15,2 4,1 13,3
Bcero | Grand total 52 4,0 0,08 2,82 | 5,00 | 2,18 14,0 4,0 | 4,0

HcTOYHMK: COOCTBEHHBIE BHIYMCIEHUS aBTOPOB
Source: calculations of the authors

CpenHeB3BelIeHHbIe 0aJlIbl CAHUTAPHOT'O COCTO-
STHUS €JI0BBIX JIPEBOCTOEB B HACAKIICHISIX €JIbHUKA KUC-
JIMYHOTO BapbHUPYIOT OT 2,98 (CHIIbHO OcabiieHHbIE) 110
4,68 (morubmme), a B HACAXKICHUAX SIbHUKA JINTTOBOTO
— ot 2,82 (cwipHO ocnabaennbie) 10 5,0 (moruodime).
CpenHee 3HaUEHHE CPETHEB3BEUICHHOTO Oaia CaHH-
TapHOTO COCTOSIHHSI B HACAKAEHHUSIX BCEX THUIIOB Jjeca
cocraBiseT 4,0 (YChIXarolie HaCaKICHNU).

V3MeHYMBOCTh HUCCIIEyeMOTo pU3HaKa B 00JIb-
IIMHCTBE CIydaeB cpeqHss (OONBOIMHCTBO 3HAYCHUH
npesbimaet 10%). Tonbko y ApeBOCTOEB eIbHUKA KHC-
JUYHOTO, IMEIOIIHX Bo3pacT oT 51 1o 60 xer, Bappupo-
BaHHE COCTABIISIET 6,6% U ABIIAETCS CIIA0LIM.
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Kos¢ppuument Bapuanuu CBHUAETEIBCTBYET O
TOM, YTO HW3MEHYMBOCTH CpPEIHEB3BEIICHHBIX OaJIOB
CaHUTapHOI'O COCTOSHHUSA C YBEIMYEHHEM BO3pacTa elo-
BBIX JPEBOCTOEB BO3PACTACT B HACAKICHUAX 000X TH-
OB Jieca. 3aBUCHMOCTb M3MEHYMBOCTH H3Y4aeMOIo
IPU3HaKa OT BO3PACTa APEBOCTOEB ONHCHIBACTCS IIOJIH-
HOMUaNbHOH (yHKIMeH (puc. 1). CBexeHus o 3amacax
€JIOBBIX APEBOCTOEB, B KOTOPBIX POM30IILIO YCHIXaHUE
YacTH JIEPEBbEB, MIPEACTABICHBI B Ta0. 2.
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condition of spruce stands, %
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Pucynok 1. ['ucrorpaMma U ypaBHEHHE 3aBUCHMOCTH KO (QHIMEHTa BApHAIIMH CPEIHEB3BEIICHHBIX OATOB
CaHUTapHOTO COCTOSHHUS €JIOBBIX APEBOCTOCB OT MX BO3pacTa: A — eJOBBIC APEBOCTOM, IPOU3PACTAIOIIIHE B
HACAKICHUAX KUCIMYHOTO TUIIA Jieca; b — eJ0BbIe IPEBOCTOM, MPOU3PACTAOIINE B HACAKICHHSX JINTIOBOTO THIIA Jieca
Figure 1. Histogram and equation of dependence of the coefficient of variation of average weighted scores
of the sanitary condition of spruce stands on their age: A — spruce stands growing in sorrel spruce forests; B — spruce
stands growing in linden spruce forests

Hcrounuk: coOCcTBEeHHAs KOMITO3UIHsI aBTopa | Source: author’s composition
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Tabmuma 2

CTaTUCTHYCCKHE TTOKA3aTE/IU 3aaca eJI0BOTro APEBOCTOA B JIECHOM HACAXKIACHUU I0 YCBIXaHHUS €TI0 4aCTH U IOCJIC

Table 2

Statistical data of spruce growing stock in a forest plantation before and after drying out of it’s part

Jlons 3amaca
3amac e0BOro IpeBOCTOs |3amac eJI0BOTO APEBOCTOS |BBDKHBIINX CPEBHCB
Komiie JI0 YCBIXaHHUsI, KOM/Ta | TMIOCJIe YChIXaHMs1, KOM/Ta | |eJH mocie yChIXaHus,
1O Spruce growing stock until |Spruce growing stock after (% | The percentage of
B ’ . . .
Tun neca | o3pacr JpeBo- drying out, m3/ha drying out, m3/ha spruce gr.0w1ng stock
The type of aet | CTOEB, IIT after drying out, %
PEOT TAge, M s TZE[EE O [EZ/Z2Z] & EEEZ
forest | Number < o 5 2|8 8 a 5 5|8 B 3 5 =g 8
year e = | 5 E| & &8 E =) £ | £ 8 b= g E|E 8
of forest S Z é E| 3 = & 2 2|8 = & E 2B E
G o g < = E 3 g < = 5 ) g < = 5
stands, pcs. | 8% = 218 % - 23
— = > — = > — =
< <
4 <1
i o
kS e
1 2 3 4 5 6 7 8 9 13 14 15
EnbHUK 51-60 4 118,7 105,0 |134,8 36,5 24,1 45,7 (30,8 21,6 40,3
KUCIHUYHBIH | |61-70 10 107,1 47,5 1994 |46,7 6,8 80,3 47,0 84 1793
Sorrel spruce
71-80 7 136,7 87,8 184,5 (59,5 10,7 105,6 43,3 12,2 (80,6
forest
Hroro | Total 21 119,2 47,5 (1994 (49,0 6,8 105,6 42,7 84 (80,6
EnpHUK 51-60 8 67,2 19,7 197,3 26,8 0 83,0 (30,7 0 69,8
aumoBeIt | |61-70 12 54,7 21,8 126,6 (28,9 0 79,5 |47.3 0 81,4
Linden
71-80 11 62,9 17,7 132,8 (28,2 0 75,8  |44,7 0 80,3
spruce forest
Hroro | Total 31 60,8 17,7 |197,3 |28.,1 0 83,0 42,1 0 81,4
Bcero | Grand total |52 84,4 17,7 1994 |36,5 0 105,6 |42,3 0 814

HcTouHuk: cCOOCTBEHHBIC BEIYMCICHMS aBTOPOB

Source: calculations of the authors

B cpemHem, 3amachkl €JI0BOTO JJIEMEHTA Jieca B
HACAXK/CHHUSIX JIMIIOBOTO THUIIA JieCa 3HAYUTEILHO HIDKE
(B cpe/iHeM, B HACAXKACHUSIX PA3HBIX BO3PACTHBIX IPYIII
JI0 YCBIXaHHMSA 3arac BapbupoBai oT 54,7 mo 67,2 kOm),
YeM B HACAXKICHUSAX KUCIMYHOIO THIA Jieca (B CpeiHeM
BapbupoBai ot 107,1 go 136,7 k6m). [Tocne ychixanus
3amac B CpeJHEM B HACAXKICHUSIX JIMIIOBOTO THIIA Jieca
cocTaBHII OT 26,8 10 28,9 KOM, UTO TaKKe 3HAUYNUTEILHO
HIDKE, YeM B HACAKICHUAX CIIbHIKA KUCIIMIHOTO (TI0CIIe
yChIXaHHMs 3amac BapeHpyeT oT 36,5 mo 59,5 x6m). B
HACAXICHUAX OOOMX THIIOB Jieca IMOCJE YCHIXaHUS B
cpenaem BepkuBaeT oT 30,7 mo 47,3 % nmepeBbeB end,
YTO MEHbIIE TOJIOBUHBI OT MEPBOHAYAILHOTO 3araca.

IIpu 5TOM B pe3ynbTaTe yChbIXaHUsI MAKCUMYM CIIOCOOHO

Jlecorexun4yeckuii :xypuaua 4/2024

BEDKHTH Oosiee 80 % nepeBbeB v OT UX IePBOHAYAIb-
HOroO 3amaca. Kpome Toro, B ebHHKAX JIMIIOBOTO THIIA
Jieca BCeX BO3PACTHBIX TPYIIT NMEIOTCS HACAKACHUS, B
KOTOPBIX YCHIXaHHUIO MOABEPITIHCH BCE ACPEBBS €U, U
COOTBETCTBEHHO, €JIOBBIA APEBOCTOM MOJHOCTHIO TO-
ruo.

CpaBHEHHE 3allacOB BBDKHBIIUX U TMOTHOIIMX
MOCJIC YCBIXAaHUS €JIOBBIX JAPEBOCTOEB IPEICTABICHO HA
puc. 2. CoracHo MaTepuanam rpaduka OOKCILIOT, MH-
HHUMAJIbHBIE 3HAYCHUS M MEAHAHBLI, a B HACAKICHUIX
€JIbHUKA KACITHYHOTO U B 00IIeH BRIOOPKE MaKCHMAaIlb-
HBIC 3HAYEHUS 3aracoB MOTHOIIMX NiepeBbEB OOIbIIe,
YeM aHAJIOTHYHBIE MIOKA3aTeIN COXPAHUBIIMXCS €JI0BBIX

JIPEBOCTOEB. BRIOPOCHI 3HAUCHU, XapaKTePHBIE IS [10-
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EcTrecTBeHHBIC HAYKHU U JIeC

TUOIINX APEBOCTOEB, MPEBBINIAIOT MAKCUMAJIBHBIC 3HA-

YCHUA BI:I60pOK. VkazaHHoe CBUACTECIBCTBYET, YTO
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Hccaegyearad rpynma e10BBIX
apesoctoes | The studied group of spruce stands

BA B BEC HD HE NF

PucyHok 2. 3anac BEDKMBIINX M YCOXIIHX €JIOBBIX IPEBOCTOEB B PE3YJIbTATE YChIXaHUA: A — BRIKHBIINE EPEBHS SN

(HacaxeHMs ebHUKA KUCIUIHOTO); B — Ycoxmme nepeBsst enu (HacaKACHUS eNTbHIKA KHCangHoro); C — BeokuBmme

JIepeBbs eNn (HacaKIeHMsI eTbHUKA JIUIOBOT0); D — Ycoximme aepeBbs enu (HacaXIeHUs eIbHUKA JIUTIOBOTO);

E — BeokuBiiue aepeBbs enu (o0mas Beioopka); F — Ycoxime nepeBbs enu (001iast BHIOOpKa)

Figure 2. Growing stock of remaining and dried spruce stands due to drying out: A — Remaining spruce trees (sorrel

spruce forest); B — Dried spruce trees (sorrel spruce forest); C — Remaining spruce trees (linden spruce forest);

D — Dried spruce trees (linden spruce forest); E — Remaining spruce trees (total sample); F — Dried spruce trees (total

sample)

HcTounuk: coOCTBEHHAs! KOMITO3UIINSI aBTOPOB
Source: composition of the authors

Taxum 00pa3oM, BEICOKHE 3aI1achl AEPEBLEB €IlH,
MOTHOAIOMMX B pe3ylbTaTe YCHIXaHHSA, CBHIETEIb-
CTBYIOT 00 W3MEHEHHH IOPOIHOTO COCTaBa Hacaxie-
Huii. B Tabn. 3 mpencraBiieHbl CBEACHUSI O OPOIHOM
COCTaBe HACAKICHUH 10 YCBIXaHUs YacTH eJI0BOTO JIpe-
BOCTOS M MOCJIE YCBIXaHUs, a TakKe 00 M3MEHEHUH J10-
JIEBOTO y4acTUs TIOPOA.

J1lo ychIXaHus OIS y9acTHs €IOBBIX JPEBOCTOCB
B COCTaB€ HacaXIeHMH cocraBisiiza He meHee 10% B

HacCaXJIEHMIX JIMIIOBOrO THIIA Jieca, 1 He MeHee 20 % —

12

B HACaXXJICHUSX KUCIMYHOTO TUTIA Jieca. B cpeaHem oHa
cocraBisuia 20-30 u 50-70 % coorBeTcTBeHHO. B pe-
3yJbTaTEe YCHIXaHUS B CPEIHEM JOJISI YIaCTHs €JIH B CO-
CTaBe HACAXKICHUM COKpATUIach B HACAXKICHUSX €llb-
HHMKa JUnoBoro Ha 5-10 %, a B HacakIeHUIX eIbHUKA
kuciaruHoro — Ha 10-30%. MakcumanbHast 10JIs, Ha KO-
TOPYIO COKPATHIOCH yYacTHE €I B MIOPOTHOM COCTaBe
HacaxaeHui, cocraBuia 30 % B eIbHHKE JIUIIOBOM U
50 % — B enbHUKE KHCIMYHOM, YTO COCTAaBIIIET IIOJIO-

BHHY OT OOIIEro 3amaca Haca)XICHUs.

Jlecorexuuueckuii :xypHaua 4/2024



EcTrecTBeHHBbIC HAYKHU U JIeC

Bo MHOrHX cilyqasx yChIXaHHE €M NPUBEIO K Ha KOTOPYIO B PE3yJIbTAaTe YChIXaHUsI YBEINYMIOCH y4da-

YBEJIMYECHHUIO JOJIH YIaCTHs JTUCTBEHHBIX TOPOJ B (op- CTHE JIMCTBEHHBIX mopoj, coctaBmwia 30 % B enbHUKE
MyJiax COCTaBa HacaxieHui. B cpesHeM qaHHbIH MOKa- kucindHoM u 40 % B eJIbHUKE JIUITOBOM.
3aTens yBenuumics Ha 10-20 %. MakcumanbHas a0,
Tabmnuna 3
CraTrcTUYecKre MTOKa3aTeld MOPOJTHOTO COCTaBa JICCHBIX HACAXKIICHHUH 10 YChIXaHUS U ITOCIIC YCHIXaHUS YACTH
€JI0BOT'O JAPEBOCTOS

Table 3

Statistical data of the species composition of forests before and after drying out of part of the spruce stand

Houis, Ha kotopyto  |[lost, HA KOTOPYIO
Jons yaactust Jomns yaactust COKPATHIIOCH yJacTHE [yBEMMIMIOCh YIacTHe
€JIOBBIX JPEBOCTOEB |€JIOBBIX APEBOCTOEB (€M B TIOPOTHOM JIMCTBEHHBIX MOPOJ B
Kouu-|B cocTase B COCTaBe COCTaBe HACAXKICHUS |[[IOPOJHOM COCTaBe
qec- |HACAXKIEHUSA 10 HacaXkeHUs [OCIIe |[OCe YChIXaHusd, % | |HacaxIeHHs mocie
o |ycwixanus, % | The |yceixanus, % | The |The percentage by ycbixanus, % | The
Bospa|xpeso [percentage of percentage of which the percentage by which
Tun neca | |cr,  |croes,|SPruce stands in the |spruce stands in the |participation of the participation of
The type oflner | |wr.| |composition ofthe |composition of the |spruce in the species |hardwood in the species
forest Age, |Num- [plantation until plantation after composition of the  |composition of the
year |ber of drying out, % drying out, % plantation decreased |plantation increased
forest after drying out, % |after drying out, %
aQ aQ Q @)
pes. | E |3 E|FEEEEEE|EEE|5E| E |EEEE
S ES|le 2| 8 &l 2| 8| E|c & 8 E 3|2 £
> — = »> — = > — = > — =
< < < <
g g g g
() & (o &
S 8 8 8
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
E.x. | 51-60 |4 70 |60 |70 |40 |30 |50 |30 |20 |40 20 10 30
Sorrel 61-70 (10 (50 |20 |80 |40 10 (70 |30 |0 50 10 0 20
spruce
71-80 |7 60 |40 |80 |50 |20 |80 10 |0 20 10 0 20
forest
Hroro | Total 21 |50 (20 |80 40 |10 80 20 |0 50 10 0 30
E.mm. | 51-60 |8 30 10 |60 (20 |0 50 10 |5 30 15 10 20
Linden 61-70 (12 |20 10 |50 (20 |0 50 |5 0 10 10 0 20
spruce
71-80 |11 30 10 |60 20 |0 60 10 |0 25 10 0 40
forest
Hroro | Total 31 (30 (10 60 |20 |0 60 |10 |0 30 10 0 40
Bcero | Grand
total 52 40 |10 |80 |30 |0 8 (10 |0 50 10 0 40
ota

HcrouHuk: cOOCTBEHHBIE BHIYMCIICHUS aBTOPOB
Source: calculations of the authors

KommgectBo nepeBreB enu Ha 1 ra 10 yChIXaHUS HeM 133-140 mt./ra) (Tabu. 4). B cooTBeTCTBHH C KiIac-
B HACXXICHUSX €NIbHUKA KICINYHOTO (B CpeTHEM Bapb- cudukamnmei npesocroes no rycrore M.K. bogapoa u
upyert ot 175 10 258 1mT./ra) 3HaYNTEIHHO BBIIIE, YEM B I'.T". CamotiinoBuya (1964), enoBbie IpeBOCTOM B ENHHH-

HACAKACHUAX €IbHHKA JIHIOBOTO (COCTABISAET B CpPE- Kax KACIIHYHBIX XapaKTePHU3YIOTCS CpeAHEH TYCTOTOH, a

Jlecorexun4yeckuii :xypuaua 4/2024 13



EcTecTBeHHBIC HAYKHU U JIeC

B €JIbHUKAX JIMIIOBBIX — MaJloil rycToToil. I'ycroTa eno-
BBIX JJPEBOCTOEB B HACAKIEHHIX JIMIIOBOTO THIIA JIeca
nocturaet 353 wT./ra (CpeHsis TycToTa APeBOCTOEB), a
B HACAXKJICHHUSIX KUCIMYHOTO Tuma jeca — 473 mt./ra
(rycToit qpeBocToii).

B pesynbrare ychIXaHUs TyCTOTa €JI0BOTO JIpe-

BOCTOS CHWKaercsi B cpegHeM 1o 61-121 mr./ra B

HACKACHUAX KUCIMYHOTO THIIA Jieca (IPEBOCTOM Ma-
JIOW TYCTOTHI), 4TO cocTaBmsgeT 35,1-52,5 % ot ucxon-
HOM TYCTOTBI, U JI0 57-74 1T./ra B HACAXKJCHUSIX JIUIIO-
BOTO THIIA Jieca (JPEeBOCTOM PENIKOIl U Manoi rycToTsl),
yT0 cocraBiseT 33,5-49,0 % OoT KoaudecTBa JEpPEBLEB,

Mpou3pacTaBIINX OO0 YCbIXaHUs.

Tabnwia 4
CTaTHCTHYECKHE [TOKA3aTeNIN I'YCTOTHI €II0BOT0 JPEBOCTOS B JIECCHOM HAC)KICHHHU IO YCBIXaHHS €r0 YaCTH H I10Cie
Table 4
Statistical data of spruce stand density in a plantation before and after drying out of it’s part
Houns rycToTsl
I'ycrora enoBoro I'yctora enoBoro
BBDKUBILIHX JIEPEBHEB
JPEeBOCTOS 10 IPEBOCTOS IOCIIe
€JTH TIOCIIC YChIXaHUS,
Komriec yCHIXaHUs, IT./Ta|  |ychIXaHus, WIT./Ta | Y
TBO i % | The percentage of
Spruce stand density |Spruce stand density of th ..
nsi rvivin
Bospacr, |1peBocTo |pefore drying out, density after drying cnstly OF The SUIVIVIng
Tum neca | The type of e | €B, IIT. | pes. /ha out, pes. /ha SpI'l.lCC treesoafter
forest Age, Number drying out, %
year of forest % g §§ § -Q ; 55 § -Q g §§ QZ,
e B EIX Rl & B EIRER 2 B. £ |¥ &
stands, z 8 =S| €| & |8 E|§ & T g8 = |8 S
g |E Sl 2| &8 |E &l &£ g g &|E E
pes. — BEES| - FegEs| - |PEE s
| | =z | ] % o
a [¢] a
& S S
8 8 8
1 2 3 4 5 6 7 8 9 13 14 15
. 51-60 4 175 135 {219 |61 46 68 35,1 30,1 (39,9
EnbHUK KHCITMYHBIH |
61-70 10 258 76 473 |121 |25 221 |52,5 26,4 (80,6
Sorrel spruce forest
71-80 7 227 135 |372 (102 |14 176 |44,6 10,4 (83,4
Hroro | Total 21 232 76  |473 (103 |14 221 (46,6 10,4 (83,4
. 51-60 8 140 57 300 |57 0 180 (33,5 0 80
Enbauk nunoseii | Linden
61-70 12 133 55 308 |74 |0 192 49,0 0 72,3
spruce forest
71-80 11 133 37 353 |64 |0 192 46,6 0 81,6
Hroro | Total 31 134 37 353 (|66 |0 192 |44,2 0 81,6
Bcero | Grand total 52 174 37 473 (81 0 221 (45,1 0 83.4

HcTouHuK: COOCTBEHHBIE BEIYMCIIEHHS aBTOPOB

Source: calculations of the authors

B pesynbTaTte ychIXaHUS T'YCTOTa €JI0BOTO JIpe-
BOCTOSI CHW)KaeTcs B cpemHeM mo 61-121 mr./ra B
HACQKJCHUAX KUCIWIHOTO THIIA Jieca (IPeBOCTOM Ma-
JIOW TYCTOTHI), 4TO coctaBisteT 35,1-52,5 % ot ucxon-
HOW T'YCTOTBI, ¥ 10 57-74 1IT./ra B HACAXKICHUSX JIUIIO-
BOT'O THIIA Jieca (JPEBOCTOM PEIKON M MaJIOW I'yCTOTHI),
4T0 cocTtaBiseT 33,5-49,0 % oT konuuecTBa IepPEBLEB,

MMpou3pacTaBIINX A0 YChIXaHUA.

14

[Mocne ychIXaHUS MaKCHUMAJIbHOE KOJHUYECTBO
BEDKHBIIMX JIepeBBEB cocTaBmio 221 mr./ra (apeBo-
CTOW CpeHeW TYCTOTH) B HACAXKICHHUAX KHUCIHIHOTO
TUMna jeca, U 192 mir./ra (ApeBocToii CpeiHeid TyCTOThI)
— B HaCaXJICHUAX JINIIOBOT'O THIIA Jieca.

Takum 00pa3oM, B IpoOIIeCCe YChIXaHHS T'yCTOTa
€JIOBBIX JIPEBOCTOEB, MPOM3PACTAIOIINX B YCIOBHIX

CJIIbHUKa KHCJIMYHOI'O, CHHXKACTCAa OT cpe)IHeﬁ 0 Ma-

Jlecorexun4uecknii :xypuaua 4/2024



EcrecTBeHHBIE HAYKH M JIeC

JIOH, a IPEBOCTOEB, MPOU3PACTAIOIINX B YCIOBHUSAX €J1b-
HHKa JIMIOBOTO, - OT MaJlOro KOJIMYECTBa JIEPEBHEB 10
peIKoJIeChs.

Ha puc. 3 npencraBneno konuuecTBo Ha 1 ra co-
XPaHUBIIUXCS ¥ TMOTHOIINX MOCIE YChIXaHUS JIEPEBbEB

enn. B cooTBeTCTBUH C MarepuaiaMu puCyHKa, BO BCECX

i
r
B

250

pes./ha

100

ApesocTox, mt./ra | Stand density.

50

I'verora

Clly4asX MHHHMAaJIbHOE KOJHWYECTBO IOTHOIIMX Jepe-
BbEB €M OOJIbIIe, YeM MUHHUMAIbHOE KOJIUYECTBO BBI-
HKUBILHX.

Ilo canuTapHOMYy COCTOSIHHIO MpeoOi1anaroT
YCBHIXAIOIUe JPEeBOCTOM €U, UX JOJI COCTaBIseT
cebire 50 % (tabu. 5). ons mOruOmINX eIFHUKOB CO-

craBmia 17,3 % ot o0rmiero uncia 00cieT0BaHHEBIX JIpe-

BOCTOCB.

Hceneayeman rpynna enoesix apesoctoes | The studied group of spruce stands

HA BB EHC HD HE BF

PI/IcyHOK 3. FYCTOTa BBDKUBIINX U YCOXIIUX C€JIOBBIX APEBOCTOECB IMOCJIC YChIXaHU: A — BepkuBmize JACPEBbS €I

(Haca)l(l[eHI/Iﬂ CJIIbHHUKa KI/ICJ'II/I‘-IHOI‘O); B — Ycoxmme JACPEBbs €N (Hacanc/:[eHI/m CJIbHHUKA KI/ICJIPI‘IHOFO); C — BepkuBmize

JACPEBbA €N (HaC&)K)_'[eHI/IH CJIbHUKA JII/IHOBOFO); D — Vcoxmme ACPCBbs €I (Haca)KI[eHI/ISI CJIbHHUKA J'II/IHOBOI‘O);

E — BepkuBmme aepebs enu (00mias BeIOopka); F — Ycoxmme nepesss enn (o0mast BEIOOpKa)

Figure 3. Density of remaining and dried spruce stands due to drying out: A — Remaining spruce trees (sorrel spruce

forest); B — Dried spruce trees (sorrel spruce forest); C — Remaining spruce trees (linden spruce forest); D — Dried

spruce trees (linden spruce forest); E — Remaining spruce trees (total sample); F — Dried spruce trees (total sample)

HcTounuk: cOOCTBEHHAsE KOMITO3HITHSI aBTOPOB
Source: composition of the authors

Jlecorexnnyeckuii :xypHaua 4/2024
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EcTecTBeHHBIC HAYKHU U JIeC

Tabnuma 5
Pacnipenenenune o0ciieIoBaHHBIX HACKACHHI 110 M3y4aeMbIM IapaMeTpam
Table 5
Distribution of investigated plantations by studied parameters
Tun neca | The type of forest EnbHuk kucnny- HUror | Utoro,

EjbHMK TMNIOBBIH |

i | Sorrel .
HBI | Linden spruce forest

0, t.| % | To-

spruce forest | To- | tal, %
Bospacr, ner | Age, year 51- 61-70171-80 51- 61-70| 71-80 tal,
60 60 pes.
1 2 3 4 5 6 7 8 9

KonmuaectBo 00cnenoBaHHbIX ApeBocToes, WIT. | The number of]
investigated stands, pcs.
KosmgecTBo CHIIBHO OCITa0NIEHHBIX €JIOBBIX APEBOCTOEB, IIT. |

4 10 7 8 12 11 52 100

The number of severely weakened spruce stands, pcs. 0 4 ! ! 3 3 12 23,1
Konnqecrpo YCBIXAIOMINX €ITOBBIX APeBOCTOEB, mT. | The num- 4 6 4 4 3 5 31 59.6
ber of drying spruce stands, pcs.

KommuecTBo morudmmx exoBbIX apeBoctoes, mT. | The number 0 0 ) 3 1 3 9 17.3

of dead spruce stands, pcs.

KosndecTBo MoNHOCTHIO MOrHOIINX €IOBBIX APEBOCTOCB B pe-
3ynbrare ycbixanus, wr. | The number of completely dead| 0 0 0 1 1 1 3 5,8
spruce stands as a result of drying out, pcs.

KonuiecTBo HacaKaeHM, TOPOIHBII COCTaB KOTOPHIX HE H3-
MEHMWIICS B pe3yJjibraTe ycbixanus, mt. | The number of planta-
tions whose species composition did not change as a result of]
drying out, pcs.

KonundecTtBo HacaxaeHUd, B KOTOPBIX MOCJE YCHIXaHUS MPO-
M301ITa CMEHAa MOpoJ (COXPAHMIIUCH TOJIBKO MSTKOJHUCTBCH-
HBIE IOPO/IBI IEPEBLEB U MOTHOIM XBoiHbIe), T. | The number| 0 0 0 0 0 1 1 1,9
of plantations in which species conversion occurred as a result
of drying out, pcs.

KosuvecTBo HacakIeHHUil, y4acTHe el B IIOPOIHOM COCTaBe
KOTOPBIX B pe3yJibTaTe YCBIXaHUsS COKPATHIOCh Ha 5%, mT. |
The number of plantations where the spruce percentage in the| 0 0 0 2 | 1 4 7,7
species composition has decreased by 5% as a result of drying
out, pcs.

0 3 3 0 3 4 13 25,0

KonuuecTBo HacaxeHUH, yuyacTue ey B TOPOJHOM COCTaBe
KOTODPBIX B Pe3yJIbTaTe yChIXaHUsS COKpaTwioch Ha 10%, mr. |
The number of plantations where the spruce percentage in the| 0 4 3 4 6 4 21 40,4
species composition has decreased by 10% as a result of drying
out, pcs.

KonundecTtBo HacaxxneHuil, yyacTre ey B MOPOJAHOM COCTaBe
KOTOPBIX B PE3yJIbTaTe yChIXaHUs COKpaTHioch Ha 20%, mr. |
The number of plantations where the spruce percentage in the| 1 1 1 1 0 1 5 9,6
species composition has decreased by 20% as a result of drying
out, pcs.

KonmuecTBo HacaxieHNH, yyacTHe €1 B IOPOJHOM COCTaBe
KOTOPBIX B PE3yNbTaTe yChIXaHUs COKpaTHiaoch Ha 30%, mr. |
The number of plantations where the spruce percentage in the| 2 0 0 1 0 0 3 5,8
species composition has decreased by 30% as a result of drying
out, pcs.

KonuuecTBo HacaxIeHUH, yuyacTue ey B TOPOJHOM COCTaBe
KOTODPBIX B Pe3yJIbTaTe YChIXaHUS COKpaTwioch Ha 40%, mr. |
The number of plantations where the spruce percentage in the| 1 1 0 0 0 0 2 3,8
species composition has decreased by 40% as a result of drying
out, pcs.
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EcTrecTBeHHBbIC HAYKHU U JIeC

KonuuectBo HacaxxneHull, yyacTue €iu B MOPOAHOM COCTaBe
KOTOPBIX B Pe3yJIbTaTe YChIXaHUs COKpaTtuioch Ha 50%, mirT. |
The number of plantations where the spruce percentage in the
species composition has decreased by 50% as a result of drying
out, pcs.

KonudecTBo HacaIeHHI, rpafaisi TYCTOTHI €IOBBIX JIPEBO-
CTOEB KOTOPBIX HE U3MEHWJIACh B pe3yJIbTaTe yChIXaHUs, WIT. |
The number of plantations whose density gradation of spruce
stands did not change as a result of drying out, pcs.

KonunuecTBo HacaxaeHUH, €10BbIE JPEBOCTOU KOTOPHIX MOCIE
YCBIXaHMSl XapakTepu3yloTcsi cpenHed rycroroi, mr. | The
number of plantations whose spruce stands have an average
density after drying out, pcs.

KonmuecTBo HacaxaeHHH, €IOBbIe APEBOCTOH KOTOPBIX I10CIIE
YCBIXaHUS XapaKTePU3YIOTCS Maoi rycToTol, mT. | The num-
ber of plantations whose spruce stands have a low density after
drying out, pcs.

KonuuecTBo HacaxeHuUi, eloBbIe IPEBOCTOH KOTOPBIX B pe-
3yJIbTaTe YChIXaHUS MPEBPATHINCh B penkoiiecke, wrt. | The
number of plantations the spruce stands of which have turned
into sparse forests as a result of drying out, pcs.

0 1 0 0 0 0 1 1,9
0 3 2 2 4 6 17 32,7
0 3 2 1 1 1 8 15,4
3 5 3 1 4 6 22 | 423
1 2 2 5 6 3 19 36,5

HcTouHuK: cCOOCTBEHHBIC BEIYMCICHUS aBTOPOB

Source: calculations of the authors

Jlons HacakaeHHH, B KOTOPBIX MPOIECC yChIXa-
HUS TIPHUBEN K TOJIHOW T'MOeny NepeBbeB €NH, COCTaB-
astet 5,8%. ITopomHbIil cocTaB HACAXKIAEHUH TIOCIIE YChI-
xaHusl He m3MeHwiIcsH B 25% cmydaes. [IpeoOmamator
HacaxaeHus (ux mosist cocrarisier 40,4% ot obiero
yuciia 00C/ICIOBAaHHBIX HACAKACHHUIT), IO ydacTHs
€JIM B COCTaBe JPEBOCTOEB KOTOPHIX B PE3yJIbTaTe YChl-
xaHMA cokpaTtuiack Ha 10 %.

[Tocne rubenu yacTu AEpEeBLEB €JOBBIA JIPEBO-
CTO B OOJIBIIMHCTBE CITy4aeB XapaKTepH3yeTcsl Majloi
rycrotoil. Jlons yka3aHHBIX HacaXkKIE€HHH COCTaBISIET
42,3 %.
36,5 %. lons Haca’)kAEHHUH, B KOTOPBIX I'YCTOTa €JI0BOTO

IIpu sTOM pmONs peaKoyiecuid COCTaBISET

JIPEBOCTOS B PE3yNbTaTe yChIXaHUS SBISIETCS CPEeIHEH,
cocrasjser Bcero 15,4 %.
Oocy:xnenue

Takum 00pa3oM, BBIIBHUHYTasl TUIIOTE3a O TOM,
YTO YCBIXaHHE CIIOCOOHO MPUBECTH K U3MCHEHUIO IM0-
POTHOTO COCTaBa JICCHBIX HACAXKICHUHA U K U3PEKUBA-
HUIO €IIOBBIX PEBOCTOCB, MOATBEPIIIACH. Pe3ybTaTh
HCCIICZIOBaHUH CBHIIETEIBCTBYIOT, UTO YCHIXaHUE Jepe-
BBEB €ITM IIPUBOANT K 3HAUUTEIIFHOMY YMEHBIIICHHUIO 3a-
maca ¥ TyCTOTHI €JI0BOTO JAPEBOCTOS, a Takke B 0OJIb-
IIMHCTBE CIIy49aeB — K U3MEHEHHIO TIOPOJHOTO COCTaBa
JiecHOTO HacaxaeHus. [Ipu U3MEeHEeHUH TTOPOTHOTO CO-

CTaBa HAaCaAXICHHUA COKpalacTcsa A0Jd y4acTusd €Jiv, U

Jlecorexun4yeckuii :xypuaua 4/2024

YBEIMYMBACTCA MOJII Y4YacTHsS JIMCTBEHHBIX MOpPOJI.
B psne cinygaeB HaOmo1aeTesi CMEeHa KOPEHHBIX €JIOBBIX
JIPEBOCTOEB HA MATKOJINCTBEHHEIE.

AHaNOTUYHBIE pPE3yNbTaThl MOJMYYCHB U JpY-
rumu uccnepoBatenssmu. M.IO. [Tykunckas (2020) [19]
MIPUIIUIA K BBIBOJY, YTO MAaCCOBOE YChIXaHHE €IHLHUKOB
B nepuoj 1860-1880 rr. B bpsiHCKuX jecax NpuBeENo K
CMEHE eJIM KJICHOM U JIyOOM, a YChIXaHHUE EJIOBBIX JIECOB
B JlocuHOM OcTpoBe, KOoTOpOoe Hayanoch B 1820-x rr., —
K BBITECHCHHUIO €M JIUIOW. ABTOp OTMEYaeT, 4To B
HacTosIlee BpeMsl HaOJIONAeTCsl aHAIOTHYHAs CUTYya-
uusa B lleHTpanbHO-JIeCHOM 3amOBEIHUKE: BHIIABIINE
HEMOpaIIbHBIE €JIOBBIC JIeCa CMEHSAIOTCSI CMEITaHHBIMU C
JOMUHHUPOBAHKEM JIMITBI U KieHa. CleayeT OTMETHTb,
YTO B IIOCJICAHNE OBl YMEHBIIIEHNE JOIH XBOMHBIX I10-
POJ M yBEIMYEHHUE JIOJH JINCTBEHHBIX ITPOMCXOAUT U B
3apyOeKHBIX CTpaHax, O YeM CBHJETENBCTBYeT pabora
T. Thrippleton ¢ coaBropamu (2020) [20].

OO0 m3peXMBaHNH EJIOBBIX APEBOCTOEB B PE3YJIb-
TaTe YCBIXaHHs CBUJICTEIHCTBYET 00pa3oBaHUE PEIKO-
JIECUI U JPEBOCTOEB MAJION I'yCTOTBHI.

Cratuctudeckass 00paboTKa CcpemHEeB3BEIICH-
HBIX 0aJIoB CAHUTAPHOI'0 COCTOSAHUA CJIOBBIX OPEBO-
CTOEB IMOKa3aja, YTO 3HAYCHHs CPEJHEr0, MOJbI U Me-
JIuaHbl o0mmel BeIOOpKH coBnanaoT (pasHbI 4,0). Cos-

nageHue YKa3aHHbIX CTAaTUCTHYCCKUX rokas3aresei
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O3Ha4YaeT, YTO paCHpeieiICHHe CHMMETPHYHO M HE
UMeeT 3HAaYUTENbHBIX BHIOpOCOB [18].

Pe3ynpTaTsl IPOBEIEHHOTO aBTOPAaMHU HCCIEI0-
BaHHs MOTYT 6I)ITI) HCIOJIb30BaHbl IPU YCTAHOBJIICHUU
HOCJ’IG[[CTBI/Iﬁ YChIXaHHs €JIOBBIX JICCOB, IPU PACUHETC
SKOHOMHYECKOTO yIepOa rocy1apcTBy, MPpHU MPOTHO3H-
POBaHWU M3MEHCHHS TaKCAIIMOHHBIX ITOKA3aTeJeH elno-
BBIX JIPEBOCTOEB M HACAXKCHUHN C UX YIACTHEM.

B panpHelieM aBTOpamu IUIAHUPYETCS IPOBE-
CTH WCCIICAOBAHUS 10 CPABHEHHUIO AUAMETPOB U (HopM
TIOTIEPEYHBIX CEYEHUH IePEBbEB €JIM PA3HbIX KaTErOpuit
CaHMTapHOTO COCTOSHU. Takxke HEOOXOIUMO CPABHUTH
mapaMeTPhl KPOH JKUBBIX M YCHIXAIOIIUX JICPEBLEB CITH.

BriBOABI

1. CpeaHeB3BelIeHHBIC Oa/UTbI CAHUTAPHOTO CO-
CTOSIHUS €JIOBBIX JPEBOCTOCB, IPOU3PACTAIOIINX B FOXK-
HoOW yactu [lepMcKoro Kpasi, B HACAKICHUSIX CIIbHUKA
KHCIMYHOTO BapbUpPYIOT OT 2,98 (cmibHO ocnabieH-
HbIe) 110 4,68 (morubmme), a B HaCaKICHUAX CIIbHUKA
JIMTTHAKOBOTO — OT 2,82 (cuibHO oOclaOiieHHBIE) 10
5,0 (morubmmwe). CpeqHuii 6ayil CaHUTAPHOTO COCTOSI-
HUS B HACaXICHHAX BCEX THIIOB JieCa COCTAaBJISCT
4,0 (ycpixaromue HacaxaeHus). [1o canutapHoMy co-
CTOSIHUIO YCHIXAIOIINE HACAXKICHHUS SIBIITIOTCS TIpeo0Iia-
AIOMIMUMH U cOCTaBJIIOT cBhIme 50 % or oOmei nonu
00cCIIeIOBaHHBIX HACAKICHUH.

2. VI3MEHYHBOCTh CPEIHEB3BEIICHHBIX KaTEero-
puii CAHUTApPHOT'O COCTOSIHUS EIOBBIX IPEBOCTOEB C yBE-
JUYEHUEM X BO3PacTa BO3pacTaeT.

3. 3HaueHus cpeaHero, MOJIbI U MeIUaHbl 001Iei
BBIOOPKHU CPEIHEB3BEIICHHBIX 0aJIJIOB CAHUTAPHOTO CO-
CTOSIHUS €JIOBBIX JPEBOCTOCB coBHanaroT (paBHbI 4,0),

YTO CBUAETENBCTBYET O CHMMETPUYHOCTH pacipeese-
HUSL.

4. Tlocne ycwhIXaHHS B CPEIHEM BBDKHBAET OT
30,7 no 47,3 % nepeBbeB €lu, YTO MEHbIIIE TTOJTOBUHBI
OT TICPBOHAYATIBHOIO 3amaca. [Ipu 3ToM B pe3yibTare
YCBIXaHHSI MaKCHMYyM CIIOCOOHO BBDKHTH Oosee 80 %
JIepeBbEB €I 110 3armacy. Kpome Toro, B ebHUKAX JIUTI-
HSKOBOTO THIIA JIeca BCEX BO3PACTHBIX TPYIIT MMEIOTCS
HACQXKICHUSA, B KOTOPBIX YCBIXaHUIO MOJIBEPTIIHCH BCE
JIEpEBBSL €M, U, COOTBETCTBEHHO, E€JIOBBII IPEBOCTOM
MOJTHOCTBIO TOTH0. J[oMs HacaIeHUH, B KOTOPBIX MPO-
11eCC YCHIXaHWsI IPUBEI K TIOJTHOW THOEH IEPEBHEB EITH,
cocrasiser 5,8%.

5. B pe3ynbrate ychIxaHusi B CpeHEM JI0JIs yua-
CTHUSI €U B COCTaBEC HACAXKICHUM, MPOM3PACTAIONINX B
10KHOU yacTu [lepMcKOro Kpast, COKpamaeTcs B Hacax-
JICHHUSIX €JIbHUKA JTUTTHAKOBOTO Ha 5-10%, a B Hacaxe-
HUSAX enbHHKa KuciaumdHoro — Ha 10-30%. Yceixanme
€JIM TIPUBOIUT K YBEIMYCHHUIO JIOJN YIacTHS TUCTBEH-
HBIX MOPOJI B COCTaBe HacaxJeHWi B cpemaneM Ha 10-
20%. B psime ciyuacB HaOMIOMACTCS CMEHA KOPSHHBIX
€JIOBBIX JIPEBOCTOCB HA MSTKOJIMCTBCHHEIC.

6. B npoiiecce ycbIxaHus B CpeIHEM BbDKHMBAET B
HACaXJICHUSIX KUCIMYHOrO THma Jyeca 35,1-52,5%, u B
HaCaXXJICHHIX JIUITHIKOBOro thma jeca 33,5-49,0 % ne-
PEBBEB €U IO TYCTOTE, YTO MPUBOIUT K 00pa30BaHUIO
€JIOBBIX JIPEBOCTOEB MAaJIOW TyCTOTBl M PEIKOJIECHUH.
Jons HacaxaeHWi, B KOTOPBIX OOpa30BaJiCsl €IOBBIN
JIPEBOCTOM MaJIOl TYCTOTHI, cocTaBisieT 42,3 %, a gost

HACaXKJCHUH, rie 00pa3oBaioch peakoieche, — 36,5 %.
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