CUBUPCKUH JIECHOH XYPHAJL 2023. Ne 4. C. 58—63

YK 630.223:630.57:571.12

B3AUMOCBSI3b TAKCAIIMOHHBIX ITOKA3ATEJIEW JPEBOCTOEB
C UX COCTOAHUEM B COCHOBBIX HACAXKIAEHUAX
SAIIUTHOI'O HASHAYEHUA

A. B. lanueBa!, C. B. 3anecos?, B. C. Kopouna!

' Tocyoapemesennwiii acpapuwiii ynusepcumem Ceeeproco 3aypainvsi
625003, Tromens, yn. Pecnyonuxu, 7

2 Vpanockuil 20cy0apcmeenHblil 1eCOMeXHUYeCKull YyHueepcumen
620100, Examepunbype, yn. Cubupckuii mpaxkm, 37

E-mail: a.dancheva@mail.ru, zalesovsv@m.usfeu.ru, korovinavs.22@mti.gausz.ru

Ilocmynuna 6 peoakyuro 10.02.2023 e.

HpI/IBelIeHBI pe3ynLTaT1>1 HUCCJICAOBAHUS B3aUMOCBA3U TAKCAIIMOHHBIX HOKa3aTeJ'[eI7[ O)lHOBOSpaCTHBIX BBICOKOIIOJIHOT-
HBIX, YUCTBIX IO COCTABY COCHOBBIX JPEBOCTOEB 3KOJIOTHIECKOTO NapKa «3aTtoMEeHCKUI» T. TIOMEHH ¢ KPYITHOCTBIO
JIEPEBbHEB 110 TMAMETPY ¥ UX OTHOCHUTEIIbHOM BBICOTOM C BO3MOKHBIM HCIIOIB30BAaHUEM TIOCIIETHEH B OLIEHKE COCTOSI-
HUs. YCTaHOBIICHO, YTO HA JIOJIIO MEIIKHX IO JMAMETPY JIepeBbeB MpUXoauTcs 6—13 % oO1iero KommgecTsa JIepeBbeB
Ha MPOOHBIX IJIOMIA/IAX, 3armac KOTOPBIX He MpeBbmaet 4 % o1 o01ero 3amnaca qpeBoctos. KpymnHeie o tuamerpy
JiepeBbs cocTaBisFoT 18-36 % ot obmiero konmmyecta aepeBbeB U 30-50 % oT obmiero 3amaca Ha MPOOHBIX TIIO-
mansix. [To caHuTapHOMY W OTHOCHTEIBHOMY KHU3HEHHOMY COCTOSIHHIO, OTHOCHTEIBHON BhicOTe M K03 duImen-
Ty HanpsOHKCHHOCTH POCTa MEJIKHE TI0 JTUAMETPY JCPEBbsl B OOJBIIMHCTBE CIyYacB XapaKTEPH3YIOTCS KaK CHILHO
OCIIabJICHHBIC, OTMHUPAIOIIHE U OMOJOTHYSCKN HEYCTOWYHBBIE, & KPYITHBIC U CPETHUE TI0 JUAMETPY JePEBbs — KaK
3JI0OPOBBIE WJIM OCIIa0JICHHBIC, HO OMOJIOTMYECKH yCTOHuMBEIe. Ha cpempHne mokasarenu o0Iero COCTOSHUS JPEBO-
CTOSI 3HAUMTENILHOE OTPUIIATEIFHOE BIMSHHUE OKA3hIBACT HAJHMUUE MEIIKHX TI0 JTUAMETPY JIEPEBbEB, B OOJIBIITHHCTBE
CJIy4aeB CHJIBHO OCIIA0JICHHBIX W OTMUPAONIUX. BEIsSBIICHA 0011ast 3aKOHOMEPHOCTD YXYAIICHHS COCTOSHUS JIPEBO-
CTOSI C YBEIIMYCHUEM PEKPEAIIMOHHOTO BO3JICHCTBHUS. YCTAaHOBJICHO, YTO OCJIa0JICHHBIC JICPEBhs CO 3HAYCHUEM OTHO-
cutenbHOU BbIcOThl H/D > 100 XapakTepHu3yrTcsl HAUMEHBIIIAM JHaMeTpaM, & UX KOJMYeCTBO M 3armac BO3pacTaloT
C YBEIIMYCHUEM PEKpPEalMOHHOTO Bo3zekcTBUS. [1o pesysbpraraM MpOBECHHBIX HCCIIEOBAHUI TIPETIOKEH PsiJl Jie-
COXO3SUCTBEHHBIX MEPONPUATHI IS MTOBBIMICHUS OMOJIOTHUECKONW YCTOHYNBOCTH, PEKPEAIIMOHHON MPUBJICKATEb-
HOCTH U 3aIUTHBIX (DYHKITHI UCCIIETYEMBIX COCHSIKOB.
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BBEJIEHUWE

KoMrmekcHbI TIOAXOA K OCBOEHHWIO JIECHBIX
pPECYpPCOB, C YYETOM BO3MOXKHOCTEH HMX MHOTOLIe-
JIEBOTO MCIOJIb30BaHMsI, BbI3bIBAET HEOOXOAUMOCTh
COBEpIICHCTBOBAHMSI JIECOX03HCTBEHHON €SI TENb-
HOCTH. Benenune 1ecHOro X03gHCTBa TOMKHO OBITH
HaNpaBJIeHO Ha TIOBBIIICHUE MPOJYKTUBHOCTH Jie-
coB ([lanuera u ap., 2015; Koncrantunos, Cepru-
eHko, 2016; Bopounun u ap., 2021; 3amonoa4uKkoB
u ap., 2021; 3anecos u np., 2022). Ha coBpemen-
HOM JTare Pa3BUTHS YEJIOBEYECTBA HE BBI3BHIBACT
COMHEHUSI MHOTO(YHKIIMOHAIbHAS POJIb JIECOB IS
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HACEJICHHs TUIAHETHI, a TaK)Ke HEOOXOOUMOCTh UX
coxpaHeHUs W 3amuThl. OIHAKO MOCIIETHEE MOXK-
HO 00€CIe4nTh TOJIBKO MPHU YCIOBUU IPOILYMAHHOMN
3P PEKTUBHOM CHCTEMBI MEPOTIPUSATHI MO OCYIECT-
BJICHHMIO 3KOJOTMYECKOro MOHMTOpUHra (Xaiiper-
TUHOB U J1p., 2010; Cobones u ap., 2011; I'psa3pkun
u z1p., 2020; Konamosa u np., 2020; Hryen u np.,
2021; Konsima u np., 2022; Mopo3os u ap., 2022).
VIMEeHHO MOHUTOPHHI MO3BOJISET 3a(PUKCHPOBATH
U3MEHEHHUS! B KOJIIMYECTBEHHBIX M KauyeCTBEHHBIX
MOKA3aTesiX KOMIIOHEHTOB JIECHBIX HaCaKICHUI
HA PaHHUX CTAIUSAX U MPHUHATH aJICKBATHBIE MEPbI
10 HEAOMYILEHUIO AeTPaJalliH JIECOB.



Bzaumoceszo maxcayuoOHHbIX nokazamerneii ()pegocmoee C UX COCMOSIHUEM 8 COCHOBBIX HACANCOCHUSIX. ..

B kauecTBe 00bEKTa MOHUTOPHHIA MOXHO HC-
M0JIb30BaTh BCE KOMIIOHEHTHI HacaxieHus. OHaKo
HanOonee OOBEKTUBHBIE JJAHHBIE O €T0 COCTOSHUH
MO3BOJISIIOT TIOJIYYUTh MOHUTOPHHT 3a TJIABHBIM
KOMITOHEHTOM — japeBocToeM. [lociennee oObsic-
HSIETCS TEM, YTO MMEHHO €ro TaKCallMOHHbIE MO-
Ka3aTesyd ONpEeAesioT COCTOSIHUE, YCTOMUNBOCTD U
TIPOM3BOAUTEIHHOCTh HACAKICHHS B TesioM. Jlake
HE3HAUYUTEJIbHBIE M3MEHEHUS JPEBOCTOSI TPEOYIOT
MPOBEJICHHS JIECOBOACTBEHHBIX MEPONPUATUN U
BHECEHUS1 KOHKPETHBIX KOPPEKTUPOBOK B IIpOTrpam-
My BBIpAIllBaHUs JIeca.

HccnenoBanus 1o cOBEPIIEHCTBOBAHUIO PEKU-
Ma BbIpalMBaHUs Jieca, POpMHUPOBAHUIO Harbosee
INPONYKTUBHBIX ISl KOHKPETHBIX JIECOPACTUTEIb-
HBIX YCJIOBHMH JPEBOCTOEB, XAPAKTEPU3YIOLIUXCS
MOBBIIIICHHON YCTOWYMBOCTHIO K HEOJIATONPUATHBIM
MPUPOIHBIM U AHTPOIIOTEHHBIM (haKTOpaM, MPOBO-
JITCSL HA IPOTSKEHUU MHOTUX fecatuneruit (an-
4yeBa u 1p., 2014; bynskoa, 2018; ['mbamymH 1
ap., 2018; lanuesa, [lankparos, 2021). Ocobernno
akTyajbHa MpoOieMa COXpaHEHUs yCTOMYMBOCTH
JUISL TOPOJICKUX JIECOB U JIECHBIX MApPKOB, KOTOPBIE,
BBINOJIHSS BaXKHBIE JUIS HACEJIEHUS SKOJIOTMYECKHE
W ColMajbHbIE (PYHKIIUU, UCTIBITHIBAIOT TIOBHIIICH-
HBIE PEKpealMOHHbIE HArPY3KU M CHCTEMaTHYecC-
KO€ BO3/I€HiCTBUE MHOTOOOPA3HbBIX MPOMBIIIIEHHBIX
3arpsI3HUTENECH.

B sTOM 11aHE HE SBISIFOTCS HCKITIOYCHUEM JIeC-
Hbl€ MapKU U ropojickue jeca I. TiomeHnu. B To xe
BpeMsl M 3/1€Cb BOIIPOCHI CAHUTAPHOTO COCTOSHHUS,
IPOU3BOIUTENBHOCTH U YCTOMUYUBOCTH JPEBOCTOEB
M3y4YEHBbl HEJOCTATOYHO. BBINOIIHEHHBIE UCCIIEN0-
BaHUS JAIOT MPEICTaBICHHWE O YACTHBIX CIydasx
YCTOMYMBOCTH HACaXJICHUN MPHU CYIIECTBYIOIIUX
PEKpealoHHbIX Harpy3kax U HE MO3BOJISIOT KOM-
IJIEKCHO OLIEHUTh COCTOSIHUE JPEBOCTOEB JAXKE B
pa3pe3e OIHOTO KOHKPETHOTO JIECHOTO TapKa WU
ypouuIIa.

Lenb HacTosmel paboThl — MPOAHATU3UPOBATh
B3aMMOCBS3b TAKCAI[MOHHBIX IOKa3aTesed IpeBo-
CTOEB C MX COCTOSIHHEM B COCHOBBIX HACaXKICHUSIX
9KOJIOTUYECKOTO MapKa «3aTIOMEHCKHM» T. TroMeHu
1 Ha OCHOBE pE3yJlbTaTOB UCCIIEAOBAaHUMN MpesacTa-
BUTB NPEUIOKEHUS TI0 UX COXPAHEHUIO M MOBBIIIE-
HHIO YCTOMYHUBOCTH IPEBOCTOEB.

MATEPHAJIBI U METO/IbI
HUCCJEJOBAHUN

B xauectBe 00BEKTOB MCCIEIOBAHNUI OBUIH BEI-
OpaHbBl YUCTHIC OJTHOBO3PACTHBIE COCHOBBIC HACAXK-
JIeHus HanOoJiee U3BECTHOIO B I. TIOMEHH DKOJIOTU-
YECKOTO TapKa «3aTFOMEHCKHIN.
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B ocHOBy pa0oT moyio’keH METOJl BPEMEHHBIX
NpOOHBIX IUIOMIAJeH (BII), KOTOpPBIE 3aKJaJblBa-
JUCh C YYETOM METOAMYECKHX PEKOMEHIAlH, 13-
JIOKEHHBIX B IIUPOKO U3BECTHBIX alpOOUPOBAHHBIX
Meronukax (Jlanuesa u np., 2017; Jlanuesa, 2018;
bynbkoBa u ap., 2020). B nporecce uccnenoBanuii
OBLIM 3aJI0KEHBI 3 BIIM, Ka)KJasi U3 KOTOPBIX B pas-
JUYHOM CTETEeHH TOBEPraeTcs peKpearioHHOMY
BO3JIEHCTBHUIO.

CreneHb peKpealMOHHOTO BO3/AEUCTBUS yCTa-
HaBJIMBAJIACh T10 MOKA3aTEN0 yAAJIEHHOCTH BII OT
myTei Tpancniopra. B wactnoctu, Bin-1C pacnoso-
KEHa B 5 M 0T aBTOMOOWJIbHON goporu, Brmn-2C —
B 20 M 1 Bim-3C — B 50 M (CM. pUCYHOK, a — 8).

B coorBeTcTBUM C METOAMYECKUMHU PEKOMEH-
nmarusivu (byabskoa, 2018; bynskosa u np., 2020),
yKa3aHHBIC PACCTOSHUS BII OT JIOPOTU IO3BOJIS-
10T oTHecTH BON-1C k 30HE akTUBHOrO, BIm-2C —
K 30He yMepeHHOoro 1 Bim-3C — K 30He ¢1a0oro 1o-
CELICHHUS.

Ha Bcex BN ycTaHaBIMBAIUCH CPETHUE TaKca-
IIMOHHBIE TOKA3aTeNU JPEBOCTOEB MO M3BECTHBIM
JIECOBO/ICTBEHHO-TAKCAllMOHHBIM MeToauKam (Jlan-
yeBa u Ap., 2017; bynbkoBa u ap., 2020). Kpome
toro, o metoauke I. E. Komuna (JlandeBa, 2018)
BBITIOJTHEHO pPAacIpe/iesieHHe JIePeBhEB MO PaHram
Ha OCHOBE IOKa3aTejeil IuaMeTpoB Ha BBICOTE
1.3 m. IIpu stom Ha Brmn-1C u Bnn-3C B panr (ka-
TErOpHI0) KPYIHBIX, CPETHUX U MEJIKUX JIEPEBHEB
OTHECEHBI JIEpEBbs C JUAMETPOM Ha BbicoTe 1.3 M
35-46; 19-34.9 u 12-18.9 cm coorBeTcTBeHHO. Ha
BII-2C K KPyITHBIM OTHOCHUJIUCH JAEPEBbS C TUAMET-
pom 39-52 cm, k cpeaaum — 21-38.9 1 Menkum —
18-20.9 cm.

Onpenenenbl Takue TOKa3aTeld COCTOSHUSA
JIPEBOCTOEB B LIEJIOM M KaXKIOIO JIepeBa B OTIEIIb-
HOCTH, KAK CAHUTApPHOE COCTOSIHUE, OTHOCUTEIIBHOE
kn3HeHHoe coctossHus (OXKC), oTHOcHTenbHas
BbicoTa (H/D), 1 KOMIJIEKCHBIN OIIEHOYHBIN MOKa-
3arensb (KOID) (Januesa, 2018; IIpaBuna..., 2020).

B 0oCHOBY ycTaHOBIIEHUSI CAaHUTApHOIO COCTO-
SIHUSL JIPEBOCTOEB TIOJIOKEHBI CpPEIHHUE 3HAYCHUS
kareropuii cocrosaus (Kc). I[Ipu Ke 1.0-1.5 npeso-
CTOM cumTacs 3710poBbIM, 1.6-2.5 — ocnabiaeHHBIM,
2.6-3.5 — cunbHO ocnabIeHHbBIM, 3.6—4.6 — oTMHpa-
oM, a pu 4.6 u 6oJee — OTMEPIITUM.

XapakTepucTHKa COCTOSIHHUS JI€PEBBEB MO TIO-
kazaremo OXC: 0-19 % — nepeBbsi OTMHpAIOIINE,
20-50 — cunbHO ociabnennsle, 51-79 — ocabien-
ueie, 80—100 — 3m0poBbIe.

IIpu H/D > 100 nepeBbs XapaKTepU3yHOTCS
Kak ociaOleHHble U OHMOJOTMYECKH HEyCTOMYH-
Bbie, H/D < 100 — nepeBbsi U IPEBOCTOM SBISIFOTCS
YCTONYUBBIMH.
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K OMosI0ruyecku yCTOHYUBBIM JIPEBOCTOSIM OT-
HocsiTca TakoBble co 3HaueHuem KOII B Bo3pacre
40-70 et 5.8 cm/cm?, B 80-90 ner — 4, B 100 et u
6omee, 2-3 cM/cM’.

PE3YJBbTATBI UCCJIEJOBAHUM
N UX OBCYXJIEHHUE

J1J1s1 OLIEHKM B3aUMOCBSI3H COCTOSIHUSI JICPEBHCB
C WX KPYIHOCTBIO IO JHAMETPY B HCCIEIYSMBIX
COCHOBBIX JIPEBOCTOSX IMPOBEIICHO pacrpeiesicHIe
aHAJIM3UPYEMBIX [TOKA3aTeNIeH 10 KaTeropusiM KpyTi-
HOCTH Ha Ka)<7[0i mpoOHOo# tutomiaau (Taodm. 1).

[lo nanHBIM, TpencTaBieHHBIM B TaOm. 1, Ha
BCEX TMPOOHBIX IUIOMAASX HA OO KPYIHBIX I10
quameTpy AepeBbeB npuxoxutrcs 17-36 %, uto B
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OOuWit BHI HCCIENYEMBIX COCHSKOB JKOJIOTHYCCKOTO
napka «3aTIOMEHCKHIT.

a — Brn-1C B 30HE aKTUBHOTO nocelenus, 6 — Brm-2C B 30He
YMEPEHHOTO MocenieHus; ¢ — BII-3C B 30HE KOHTPOJIS.

2.5-3 pa3a Oombllle B CpPaBHEHHH C KOJUYECTBOM
MEJNKUX JepeBbeB. Ha 100 KpymHBIX JIepeBHEB
npuxoautcs 30-60 % oOuiero 3anaca AepeBbEB HA
BIII, HA JIOJIIO MEJIKUX N0 quamerpy — 6—13 %, npu
9TOM 3aIac TaKMX JIepeBbEeB He mpeBblaeT 4 %
oT o01Iero.

Cnenyer orMeTuTh, 4to Ha BOn-1C u Bnm-3C
Mo 3amacy Mpeo0safaoT CpeAHHE MO KPYMHOCTH
nepeBbst — 61-66 %. Mckinrouenue coctaBisieT ape-
BOCTOH Ha BII-2C, B KOTOPOM HaMOOJBIIYIO OO
o0miero 3amaca JpeBOCTOSI COCTaBISIOT KPYITHbBIE
JepeBbs — 10 59 %.

Ha Bcex mpoOHBIX MJIOMIAAAX OTMEYaeTcs yBe-
nudeHne 0ajuta CAaHUTapHOTO COCTOSTHHSI U YMEHb-
[ICHHE TIOKa3aTeisl IKU3HEHHOTO COCTOSHUS C
yYMEHbILIEHUEM JuaMeTpa JaepeBbeB. KpymHbie 1o
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Ta6.1mua 1. CpeI[HI/Ie 3HA4YCHU TaKCAlIMOHHBIX ITapaMETPOB U IoKasareyei COCTOSHUS 10 KaTeropusim
KPYITHOCTH ACPEBLEB B COCHAKAX B 30HC aKTUBHOTO IMOCCIICHU A

Bun-1C | Bun-2C Bun-3C
Ilokazarens Aepenbs

Mell- | cped- | Kpym- | Mell- | cped- | Kpym- | Mel- | cpeid- | Kpyri-

Kre HHE | HBIE KHe HUE | HBIE KHe HHE | HBIE
KonmuecTBo nepeBnes, % 12.9 | 66.1 | 21.0 6.1 57.6 | 363 | 11.9 | 71.2 | 16.9
3amac cTBOJIOBOM JpeBECHHBI, Yo 34 61.1 35.5 1.7 398 | 58.5 4.1 66.1 | 29.8
CaHuTapHOe COCTOsSIHUE, OasT 4.1 2.7 2.3 2.5 2.3 2.1 3.7 2.3 2.0
OTHOCHTENBHOE KU3HEHHOE COCTOSHHUS, %o 369 | 60.5 | 66.2 | 80.0 | 70.3 | 73.7 | 50.3 | 71.7 | 75.0
OTHOCHTENbHAS BBICOTA 116.0 | 87.6 | 61.4 | 104.1 | 83.4 | 57.7 | 111.6 | 89.0 | 67.1
KoMIutekcHBII OLCHOYHBIN II0Ka3aTelb, cM/cm? | 9.2 4.2 2.0 6.6 34 1.6 7.3 4.0 2.2

TMaMeTpy NIepeBbsi 1o 0ajury CaHUTApHOTO COCTO-
SIHUSL XapaKTepu3yloTcs Kak ociabnennsie. CocTo-
SIHUE CPEHUX IO JUAMETPY JCpPEBBEB (KaTeropus
cpennue) Ha Bm-2C u Brm-3C oneHUBaeTCs Kak
ociiabinennsle, a Ha BIII-1C — cHIIbHO Oci1a0IeHHBIE.
Mernkue o AuaMeTpy AepeBbs (KaTeropusi MeIKue)
no Oajly CaHUTAPHOTO COCTOSHUSI HA OOJIBIIMH-
CTBE BIII XapaKTEPU3YIOTCS KaK OTMHUPAIOIIIHE.

[Tokazarenu OXC Ha BON MO3BOJSIIOT Kare-
TOpUM KPYHHBIX U CPETHUX JIEPEBHEB OTHECTU K
OCJIabJIeHHBIM, @ MEJIKUE 0 JAUAMETPY JIEPEBbs —
K CHJIBHO OCIIa0JIeHHBIM.

AHajornyHasi 3aKOHOMEPHOCTh YCTaHOBIICHA U
IpU aHAJIM3€ MOKA3aTeNsi OTHOCUTEIHHON BBICOTHI.
Kpynnsble u cpeanue no guaMmeTpy AepeBbs Ha BCEX
BII Xapakrtepusytorcss H/D < 100, 9yTo mo3BomseT
OTHECTH MX K OMOJOTMYECKH YCTOWYUBBIM. Boib-
IIMHCTBO MEJIKHX IO JIUaMeTpPy JEPEBbEB Ha BCEX
BIIIl UMEIOT OTHOCUTENbHYIO BbicoTy H/D > 100,
YTO CBHJETENHCTBYeT 00 0OmmieM ociabieHuu ux
COCTOSTHUSL.

Ilo 3nHauenuro kod(dduImeHTa HaNpsHKEHHO-
CTH pOCTa Ha BCEX MPOOHBIX IUIOMIA/AX KPYIHbIE

U CpeJlHUE 10 TUaMETPY JAepEBbsS yCTOMYMBBI, MEI-
KH€ XapaKTepU3yloTCsl KaK HEyCTOWYHBHIE.

bbuto mpoBeseHO pacrpelieleHHe OCHOBHBIX
noka3zaresyieil TaKCallMOHHBIX U COCTOSHUS JI€PEBb-
€B Ha MPOOHBIX IUIOLIA/AX 10 3HAYCHUIO OTHOCH-
TeJIbHON BBICOTHI Ul aHAM3a UX B3aUMOCBS3H
(tabm. 2).

[lo maHHBIM MPOBEICHHBIX MCCIEAOBAHHUN OT-
MeyaeTcs: 0011ast 3aKOHOMEPHOCTh YBEITHUEHHS KO-
aM4YecTBa OcNabiIeHHbIX (OMOIOTHYECKH HEYCTOM-
YHUBBIX) JIEPEBBEB CO 3HAYEHHEM OTHOCHTEIBLHOM
BbicoThl (H/D > 100) ¢ yBenuueHueM pekpearroH-
Horo BozzeiicTBus. Ha Bnm-1C, rae pekpearuos-
HbIe Harpy3ku MaKCHMajbHbIE, KOJIHMYECTBO e-
pesbes ¢ H/D > 100 B 1.5—4 pa3za Gombilie TaKOBOTO
Ha Bnn-2C u Bon-3C.

Hecmotpst Ha TOT (pakt, 4To Ha BCEX BI B
JPEBOCTOSX IMPeolIagaroT AepeBbs C MOKa3aTens-
mu H/D < 100, T. e. OMOIOTUYECKN yCTONYMBEIC
C YBEJIMYEHHUEM HMHTEHCHBHOCTU PEKPEAllMOHHOIO
BO3/ICHCTBUSI HAOIIOMACTCs CHU)KEHHE JIONH OHO-
JOTUYECKH YCTOMYMBBIX nepeBbeB ¢ H/D < 100
B 1.2—1.3 paza.

Ta6amnua 2. PactipeneneHune TakCallmOHHBIX MTOKa3aTele U MoKazaTenei COCTOSHUS IEPEBHEB
Ha MPOOHBIX IJIOMIAJISX 110 3HAYSHUIO OTHOCHTEIHHOHN BBICOTHI

Ornocutenhas [Toka3zarens Bnon-1C Bnon-2C Bron-3C
BeicoTa (H/D)
KomnmuectBo aepesneB, % 25.8 6.1 16.9
Hduametp, cM 19.3 21.7 20.8
> 100 3amac cTBOJIOBOM JpEeBECHUHBI, %o 10.3 2.0 7.4
OXC, % 43.2 71.5 54.5
KOII, cm/cMm? 8.0 6.6 6.9
KonnuectBo nepesneB, % 74.2 93.9 83.1
Huametp, cMm 32.0 36.8 31.6
<100 3armac CTBOJIOBOW JAPEBECHUHBI, %o 89.7 98.0 92.6
OXC, % 63.6 71.8 73.4
KOII, cm/cm? 33 2.8 35
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JnameTp nepeBbeB, XapaKTepU3YIOIIMXCS OT-
HOCHUTEILHOM BbicoTON H/D > 100, MenbIe B 1.5~
1.7 pa3a B cpaBHEHUU C aHAJIOTUYHBIM IIOKA3aTeIeM
y IepeBbEB C OTHOCHUTENbHOHN BBIcoTOM H/D < 100
Ha BCEX MPOOHBIX TUIOMIA/ISX.

3anac ocnabneHHslx aepeBbeB ¢ H/D > 100
YBEJIMYUBAETCSI C POCTOM PEKPEAMOHHOIO BO3-
nericrBust. Tak, Ha Brm-1C B 30HE aKTUBHOI'O MO-
CEIICHUs 3amac TaKUX JIEPEBBEB COCTABISET B
cpenem 10 % ot obuiero 3amaca APeBOCTOS, YTO
B 1.4-5 pa3 Oomnbmie, yem Ha Brim-2C u Bim-3C B
30He yMepeHHOro u ciaboro nocemenus. Creny-
€T OTMETUTh, YTO C YBEITMUYEHHUEM PEKPEAIMOHHOM
Harpy3ku cHmkaercs nokazarens OXKC nepeBbeB
kak ocyabmenusix (H/D > 100), Tak u Ononoruye-
ckn yctoiumBbix ¢ H/D < 100. ITpu aToM cpenHmii
JMaMeTp aHATTU3UPYEMBIX 0 JAHHOMY TT0Ka3aTero
COCTOSIHMSI JIEPEBbEB TAKKE CHIDKaeTcs. Tak, Ha
Bi-1C nepeBbst ¢ H/D > 100 umeroT cpenuuii nua-
metp 19.3 cm npu nokaszarelne >KM3HEHHOTO COCTO-
saHus 43.2. JlepeBbs yKa3aHHOH I'pyMIIbI IO IIPUBE-
JICHHOMY TIOKa3aTeli0 COCTOSHUS MOXKHO OTHECTH
K CUJIbHO ocialineHHbIM. B cocHsikax Ha Bmm-2C
U BI-3 OUMOJOTMYECKH HEYCTONYMBBIE NIE€PEBbS C
H/D > 100 xapakTepu3yroTcs CpeaHUM AUaMETPOM
21-22 cM ¢ OLEHKOM HX JKMU3HEHHOI'O COCTOSHUS
kak ocnabnennoe (OXC = 55-78 %).

[To 3nauenuto KOII nepeBnsi, OTHOCUTENIbHAS
BbIcoTa KoTopsix H/D > 100, Ha Bcex BmI xapax-
TEpU3YIOTCS Kak ociabieHHbie. B To xe Bpems ne-
peBbs ¢ H/D < 100 mo mokazarento KOII Ha Bcex
NpOOHBIX TUIOLIAIAX XapaKTePU3YIOTCs KaK OHoIIo-
TUYECKU YCTOMYHBEIE.

3AK/IIOYEHHUE

B cocHsikax 3K0JI0rMuecKoro napka «3aTroMeH-
CKHI1» Ha JIOJIO0 OTCTABIIMX B POCTE MEIKHX IO
quaMeTpy jAepeBbeB mpuxoautcs 6—13 % obmiero
KonuuecTBa U 4 % 3armaca BCeX JepEBbEB.

Bce ananusupyemble mnokazaTeid COCTOSHHUS
TO3BOJISIIOT OTHECTH MEJIKUE JEPEBbS K CUIIBHO OC-
nabJIeHHBIM, OTMHUPAIOIIUM ¥ OMOJIOTUYECKHU HEyC-
TOMYMBBIM, B OTIIMYME OT KPYMHBIX M CPEAHUX JIe-
PEBBEB, KOTOpbIE XapaKTEPU3YIOTCs KakK 3710POBbIE
WJTU OCJIA0JICHHBIE, HO OMOJIOTHUECKHU YCTOMYHBBIC.

OtrMmevaercsi 00mIass 3aKOHOMEPHOCTh YBEJIH-
YeHHsI KOJMYECTBA OCITAOJICHHBIX (OMOJIOTHYCCKH
HEYCTONUYMBBIX) I€PEBHEB C OTHOCUTENHHOMN BBHICO-
toit H/D > 100 ¢ yBenuueHneM peKpearmoHHOrO
BO3/CiicTBHs. B COCHOBOM JpeBOCTOE, PacIoiio-
YKCHHOM Ha PACCTOSIHUU 5 M OT 00beKTa JTMHEHHON
pexpeanuu (61aroycTpOCHHOM JOPOTH IS TIEeTIIe-
XOJTHOTO M BEJIOCHIICTHOTO MEPEABUKCHUS ), TAKUX
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nepeBbeB B 1.5-4 pasza Oosblne, 4eM B COCHSKAX,
pacniosiokeHHbIX Ha pacctosann 20 1 50 M 0T 00b-
€KTa JIMHEHHOU peKpealnH.

Ha Bcex mpoOHBIX miomansx auamerp ociad-
JEHHBIX JI€PEBHEB C OTHOCHUTEIHHOH BBICOTOM
H/D > 100 xapakTtepusyeTcs HauMEeHbIIINMU 3Haye-
Husmu (B 1.5-1.7 pa3a MeHblIe), 4eM y JIEPEBLEB
¢ otHOcHTenbHOU BhicoTor H/D < 100.

C yBenW4YeHHEM PEeKPearmoHHOTO BO3ICHCTBHSA
OoTMEYaeTcss o0Ias 3aKOHOMEPHOCTb CHIDKEHUS
OXC nepesbes ¢ H/D > 100 u gepesses ¢ H/D < 100.
Y ocnabneHHbIX AepeBbeB (co 3Hauerrem H/D > 100)
JTAaHHAs1 3aKOHOMEPHOCTh HanOoJIee BhIPaKEHa.

Jlns moBbIeHUsT OMOTOTHYECKOW M TPOTHUBO-
MO’KapHOM YCTOMYMBOCTH COCHOBBIX HACAKICHUMN
HKOJIOTMYECKOTO TMapka «3aTIOMEHCKUI» MOYKHO
PEKOMEHI0BaTh YOOPKY MEJIKHX, OTCTABIINX B POC-
T€ JepeBbeB B OMOTpymnmax W yXoj 3a OJUHOYHO
CTOSIIIMMH MTyTEeM YJITy4IlIEHHUs YCIOBHI pocTa.

CIHHUCOK JIMTEPATYPBI

bynvkoea H. I1. Vicnonb3oBaHHe KOMIUIEKCHOTO OI[EHOYHOTO
MOKa3aTesst AJIs1 YCTAaHOBJICHHS pEKPearinoHHON yCTOMYIH-
BOCTH COCHOBBIX HacaxjeHwuii / BecTH. BypsT. roc. c.-X.
akazn. 2018. Ne 4 (53). C. 120-128.

bynvrosa H. I1., 3anecos C. B., 3anecosa E. C., Mazcacymo-
6a A. I, Ocunenxo P. A. OCHOBBI (PUTOMOHUTOpPHUHTA:
yueb. 1mocob., 3-e u3n., non. u nepepad. ExarepunOypr:
YIIITY, 2020. 90 c.

Boponun B. B., Tpemvsaxos C. B., llymunrosa FO. H., Kap-
nose A. A., Epmonuna M. C. OG0OCHOBaHHE JIECOXO35IM-
CTBEHHBIX MEPOIPHUATHI JJIsl peKpeannoHHbIX j1ecoB Ce-
Bepo-Bocroka EBporneiickoit Poccun // Cub. necH. KypH.
2021. Ne 4. C. 56-63.

Tubaoynnun H. @., Mycun X. I, Xanunoe HU. U., Axme-
moeg A. FO., T'agpussimos P. X. Ponb 3alUTHBIX JIECOB B
skocucteme // BectH. Kazan. roc. arp. yu-ta. 2018. T. 13.
Ne 4 (51). C.21-23.

I'psasokun A. B., Koukun A. A., [Ipoxogwes A. H., I'ymane M. M.,
Txauwv Y. Y., E¢pumos A. B. BrnusiHue pekpeannoHHON
HArpy3Kd B 3UMHHU TIEPHOJ Ha JICCHYIO 3KOocHCTeMy //
N3s. CIIGJITA. 2020. Ne 230. C. 6-18.

Januesa A. B. TloBblllleHHE peKpealiMOHHON yCTOMYMBOCTH
U TIPUBIIEKATEIbHOCTH COCHOBBIX JiecoB Kazaxcrana:
IuC. ... I-pa c.-X. Hayk: 06.03.02. ExarepunOypr: YIJITY,
2018. 515 c.

Januesa A. B., 3anecos C. B., Mykanoe 5. M., Ilopmsanko A. B.
Ompenenenne CTaauil peKpearnoHHON JUTPECCHH B COC-
HOBBIX HacaxJeHusx Kaszaxckoro MenkocomodHuka (Ha
npumepe ['HIIIT «bypabaiin) // Arp. Poccus. 2014. Ne 10.
C.9-15.

Januesa A. B., 3anecos C. B., Myxanos b. M. Brnustaue pe-
KpEalMOHHBIX HArPy30K HAa OMOMETPUYECKHE MapamMeTphl
ACCUMMJIALIMOHHOTO amiapara COCHOBBIX IPEBOCTOEB //
Jlecn. BectH. 2015. T. 19. Ne 2. C. 44-50.

Januesa A. B., 3anecos C. B., Cyimanosa P. P. ®yHKIIMOHAIIb-
HOE 30HUPOBAHUE COCHAKOB PEKPEALIOHHOTO Ha3HAYECHHS
Kazaxckoro menkoconounuka // BectH. bamikup. roc. arp.
yH-Ta. 2017. Ne 2 (42). C. 101-105.

CUBUPCKUM JIECHOU KYPHAJL Ne 4. 2023



Bzaumoceszo maxcayuoOHHbIX nokazamerneii ()pegocmoee C UX COCMOSIHUEM 8 COCHOBBIX HACANCOCHUSIX. ..

Hanuesa A. B., Ilankpamos B. K. Ouenka 3¢hGdeKTHBHOCTH
pyOOK yXona B CyXHUX cocHsikax Kazaxckoro menkocorou-
nuka // UBY3. JlecH. xxypa. 2021. Ne 2 (380). C. 45-55.

3anecos C. B., Cypaes I1. H., Bynvrosa H. I1., Ocunenko A. E.,
IHanun U. A., [lempos A. H. InTeHCUbUKALINS JIECOTIOIb-
30BaHUsI IIyT€M COBEPIICHCTBOBAHUSI HOPMATUBHO-IPABO-
BBIX JJOKYMEHTOB // MexayHap. Hayd.-HCcCl. KypH. 2022.
Ne 10 (124). C. 1-4.

3amonoouuxos /I. I, Ipabosckuii B. U., Kaearnos B. B. Dxo-
CHCTEMHBIE YCIYTH ¥ MPOCTPAHCTBEHHOE paclpelieieHue
3auTHBIX JiecoB Poccuiickoii @enepanun // Jlecoene-
Hue. 2021. Ne 6. C. 581-592.

Konsoa A. C., benos A. H., Poznomuu H. I, bepcenesa C. A.
CkBep Kak JaHAmadTHO-apXUTEKTYPHAs TEPPUTOPHSI pe-
KpealnoHHO-(QYHKIIMOHAIILHOTO Ha3HAYEHUs] Ha TEeppH-
Topuu roposa Yccypwuiicka [Ipumopckoro kpas // JlecH.
BectH. 2022. T. 26. Ne 4. C. 73-80.

Konawosa C. U., Cymmanosa P. P, Mapmwvinosa M. B.,
Paxmamynnun 3. 3. dopMupoBaHue IIUPOKOIMCTBEH-
HBIX JICCOB B YCJIOBHSIX MHTCHCUBHOUN pekpearmu // Tp.
CITOHUMIIX. 2020. Ne 1. C. 32-43.

Koncmanmunoe A. B., Cepeuenko B. I” BnusHue u3MeHe-
HUH KJIMMaTa B rojiolieHe Ha (POpMHpOBaHUE pa3HOOOpa-

3Hs1 COBPEMEHHBIX JIECOB M UX TPaHC(HOpMALUs K KOHILY
XXI Bexka B EBpormeiickoii Poccumn // Jlecotex. KypH.
2016. T. 6. Ne 3 (23). C. 19-29.

Moposos A. E., Cmapooyoyesa H. U., Kupwodbaym A. P, Ya-
nometi J{. JluHaMMKa COCTOSIHMSI JPEBOCTOEB JIECHOTO
napka umenu JlecoBono Poccun 1. ExarepunOypra mon
Bo3elicTBueM pekpeann // Jleca Poccun n x03-Bo B HUX.
2022. Ne 3 (82). C. 25-31.

Heyen T. U., /lane B. X., Ilapunosa T. A. BunoBoe pa3zHoo-
Opasue M JeKOpaTHBHBIC OCOOCHHOCTH PACTEHHU B 03€-
nenennu ropona Xawoit / MBY3. JlecH. xypH. 2021.
Ne 5 (383). C. 65-75.

Ilpasuna canutapHoii 6e301acHOCTH B jiecax. YTB. [locTaHOB-
nenuem [IpaButenscta PO ot 09.12.2020 Ne 2047. M.:
[IpaBurenscrBo PO, 2020.

Cobones H. B., batiuubaesa A. B., /lanuesa A. B. Dxonornde-
CKasl peKpealoHHasi eMKOCTh KaK Mepa 3araca JIECHBIX
peKpeanoHHBIX pecypcoB // Arp. BectH. Ypama. 2011.
Ne 5 (84). C. 52-55.

Xatipemouros A. @., Mycun X. I, I'agpusimos P. X., Haghuxo-
6a Y. P. luddepeHimpoBanHas OlEHKA PEKpPEarinoOHHO-
ro noteHnuana jiecos // BectH. bamikup. roc. arp. yH-Ta.
2010. Ne 3. C. 49-55.

RELATIONSHIP OF FOREST SURVEY PARAMETERS
WITH INDICATORS OF CONDITION IN PINE PROTECTIVE STANDS

A. V. Dancheval, S. V. Zalesov?, V. S. Korovina'

! State Agrarian University of Northern Zaural'e

Respubliki Str., 7, Tyumen, 625003 Russian Federation
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The results of a study of the relationship between forest survey indicators and a condition indicators with the size
of trees in diameter and their relative height are presented with the possible use of the latter in assessing the state of
even-aged, high-density, pure composition pine forest stands of Zatyumenskiy ecological park in the city of Tyumen.
It has been revealed, that 6-13 % of the total number of trees in the sample plots falls on the share of small-diameter
trees. At the same time, the timber stock of such trees does not exceed 4 % of the total growing stock. Large-diameter
trees account for 18-36 % of the total number of trees and 30-50 % of the total timber stock in the sample plots.
In terms of indicators such as tree health and relative vitality, relative height and growth stress coefficient, small-
diameter trees, in most cases, are characterized as severely weakened, dying and biologically unstable. At the same
time, large and medium-sized trees are considered as healthy or weakened, but biologically stable. The average
indicators of the general state of the tree stand are significantly negatively affected by the presence of small-diameter
trees, in most cases, very weakened and dying. A general pattern of deterioration in the state of the tree stand with an
increase in recreational impact has been revealed. It has been established that weakened trees with a relative height
H/D > 100 are characterized by the smallest diameters, and their number and timber stock increase with an increase in
recreational impact. Based on the results of the studies, a number of forestry measures have been proposed to increase
the biological stability, recreational attractiveness and protective functions of the studied pine forests.
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