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HccnenoBanus pocta u nuddepeHrnanum 1epeBbes, CTPOSHHUS M (OPMHUPOBAHUS HAJTHYHBIX MOJOJBIX COCHOBBIX Ape-
BOCTOEB MCKYCCTBEHHOT'O TPOMCXOKCHHUS MTOKa3aJIH, YTO Aa’Ke B OAHOPOIAHBIX YCIOBHSIX MECTOIPOU3PACTAHUS MPU CPaB-
HUTEIHLHOU OIICHKE IMMPU3HAKOB OJJHOBO3PACTHBIX APEBOCTOCB HCO6XO}II/IMO YUYUTBIBATH YCJIOBUSA MUKPOCPEbI, CBA3AHHBIC C
00pabOTKOI MMOYBBI M TPUMEHSIEMBIMHU OPYAHSIMH, OCOOCHHOCTHIO HCXOAHON CTPYKTYPHBI U COCTOSTHHSI TPYIIITHPOBOK JIpEBEC-
HBIX PACTEHHH, TPEIONPEEIAIONINE NX TIOCIEeIYIOIYI0 BO3PACTHY IO AMHAMUKY. Pa3nudus B pocTe ¥ NPOAYKTHUBHOCTH JIpe-
BOCTOEB B MOMEHT HaOJIIOJICHUH CIIeyeT OLIEHUBATh C YUETOM MX HCXOJHOTO CTPOCHHUS, & TAKKE CTPOCHUS, CIIOKHUBILETOCS
B mporecce nuddepeHanui 1 U3pEKUBAHNS, a HE TOIBKO 110 HECOOTBETCTBHUSIM Pa3MEepOB PaHKUPOBAHHBIX MOJEIEH,
KOTOPBIE 3aBUCST OT COXPAHHOCTHU KYJIBTYP M MHTEHCHUBHOCTH OTIIaJia IE€PEBhEB. DHAOTCHHYI0 Au((HepeHInannIo cIeayeT
OIICHUBATH IO BO3PACTHBIM U3MCHCHHUIAM COOTHOIICHUN 3HAUYCHHU Pa3HbBIX MPU3HAKOB KOHKPETHBIX JICPCBLHCB. CTpOGHI/Ie
n hopmupoBanue 23-JIETHUX MOJOIHSKOB, OTINYAIONIUXCS TPOMCXOXKICHUEM, METOJIOM CO3JIaHHs KYJIBTYp, TYCTOTOH I0-
CaJIK! M XapaKTepoM 00pabOTKHM MOUYBEI, H3y4aaoCh IIPH IOMOIIH IBYX METO/IOB — PSIIOB PACIPENEICHNS U PELy KIIMOHHBIX
Yucell. YCTaHOBJICHA 3aBUCUMOCTH CTPOSHUS U ero u3MeHeHuit 3a 5 net (2008—2012 rr.) ot yka3aHHbIX hakTOpoB. 1 oneH-
KU CTPOEHUS JPEBOCTOEB MPEII0KEHO UCIOIb30BaTh PABI pacIpeIeIeHUs IEPEBbEB 110 YCIOBHBIM CTYNEHSM IIPU3HAKOB,
a OTHOCHTEIIbHBIC 3HAUCHHU ITOKa3aTenel (peayKIMOHHbIE YUCIIa) OTACIATh Yepe3 3HaUCeHUs IPU3HAKOB JICPEBHEB BBICIINX
panros. [Toka3aHo, 4T0 paBUIbHAS CPABHUTENIBHAS OI[CHKA POCTA U MPOAYKTHBHOCTH PAa3HBIX JPEBOCTOEB OJHOTO BO3pacTa
BO3MOJKHA JIMIIb IPU YYETE UCXOIHON X CTPYKTYPHI M €€ BO3PACTHBIX N3MEHEHNH K MOMEHTY HaOJIOCHUI.

STRUCTURE AND FORMATION OF PINE YOUNG GROWTH
OF ARTIFICIAL ORIGIN IN THE MIDDLE URALS

V. V. KOSTYSHEY,

graduate student,

V.M. SOLOVYOY,

doctor of biological sciences, professor,

Ural State Forest Engineering University
(37 Sibirskii tr. Str., 620100, Ekaterinburg; e-mail: kostycshev@yandex.ru)

Keywords: growth, differentiation and self-thinning of trees, structure, formation and productivity of young trees.

Studies of growth and differentiation of trees, buildings and the formation of cash young pine stands of artificial origin have
shown that even in uniform site conditions when evaluating signs of even-aged stands is necessary to take into account the
conditions of the microenvironment associated with tillage and use tools, which feature the original structure and state groups
woody plants, determines their subsequent age dynamics. Differences in the growth and productivity of forest stands in the mo-
ment of observation should be assessed taking into account their original structure and developed in the process of differentia-
tion and thinning, and not just the size mismatch ranked model, which depends on the preservation of cultures and the intensity
of tree mortality. Endogenous differentiation should be evaluated by age change in the ratio of values of different attributes of
specific trees. The structure and the formation of 23-year-old saplings differing origin, method of creation of cultures, planting
density and the nature of the soil, has been studied in two ways — the series of distribution and reduction of numbers. The depen-
dence of the structure and its changes in 5 years (2008-2012) by these factors has established. To assess the structure of forest
stands is proposed to use series of distribution of trees for signs of conventional steps, and the relative values of (reducing the
number) separated by characteristic values of trees higher ranks. It is shown that proper comparative assessment of growth and
productivity of the different stands of the same age can be registered only if their original structure and its age-related changes
at the time of observation.

IonoxcumenvHasn peyensus npedcmasnena A. I1. Kojce8HUKO08bIM, 0OKIMOPOM CeNbCKOX035LICMBEeHHbLX HAYK, npodieccopom,
sedywum HayuHbim compyoHukom bomanuueckozo cada YpO PAH.
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Henb m MmeToguka uccienoBanumii. lens padoTer —
[0 pe3yibraTaM IOBTOPHBIX H3MEPEHUU TPU3HAKOB
BBISIBUTH OCOOCHHOCTH auddepeHmanum aepeBbes,
W3MEHEHHSI CTPOEHUS HCKYCCTBEHHBIX IPEBOCTOEB U
JaTh OIICHKY TMPOAYKTUBHOCTH B 3aBUCHMOCTH OT HX
YCJIOBUN MPOU3PACTAHUS, TYCTOTHI, METO/Ia CO3IaHUS U
MIPOUCXOKICHHUS.

MosoHSIKY 110 CBOEMY CTPOEHUIO U BO3PACTHOM JIU-
HaMUKE CyIECTBEHHO OTJINYAIOTCA OT IPEBOCTOEB CTap-
miero Bo3pacta (BepxyHnos, Uepnsix, 2009) u Hyx1aroT-
Csl B CUCTEMHOM H3YYECHHH, ITOCKOJIBKY OT UX MPU3HAKOB
3aBHCAT (POPMHPOBAHUE M TPOIYKTHBHOCThH CIIEJBIX
npeBoctoeB. [Ipu 3ToM 00BEKTOM 0COOOTO0 BHUMAHUS
SBJISIFOTCSL CBOEOOPA3HbIE MO CTPYKTYPE U COCTOSHHIO
MOJIOMHSIKA HCKYCCTBEHHOTO MPOUCXOXKICHUS, HA CO3-
JTAaHKWE U BBIPALMBAHUE KOTOPBIX 3aTPaunBaeTCs OOJIBIIe
CHJI ¥ CPEJICTB.

DKOJIOTO-OUOJIOTHYECKUE MEXAaHU3MBI CAMOPa3BUTHUS
LEHOMIONYJIAUA — pocT, AuddepeHIanus 1 caMous3-
peXUBaHUE JEPEBHEB — HEIOCTATOYHO HCCIEAOBAHEI.
B yactHoCTH, cBeneHus 0 nuhepeHIuauu B IuTepa-
Type OTPaHUYUBAIOTCA JIUIIH CCBUIKOM Ha paseICHHE
JIEPEBBEB MPU COBMECTHOM IPOU3PACTAHUU HA KIACCHI
pocta (Jlyranckuit, 3anecos, Jlyranckuii, 2010). Pere-
HUE€ TIOCTABJICHHBIX BOMPOCOB TOPMO3HUTCS TAKXE Cla-
OBIM HCIIOJIb30BaHUEM B Pab0TE KOJTMUYECTBEHHBIX METO-
JIOB OLICHKHW HAa3BaHBIX MPOLIECCOB.

OOBEKTOM HW3yuYEHUS TOCIYKWIH OINBITHBIE COCHO-
BBIC KYJIBTYpbl YPaJIbCKOTO Y4€OHO-OMBITHOTO JICCHH-
yectsa YIJITY. Ha cemMu ONBITHBIX ydacTKax KyJbTyp,

OTIIMYAIOLINXCSL XapaKTepoM OOpaOOTKH MOUBHI, TYCTO-
TOW, METOJJAMHU CO3JaHMsl KYJBTYP M MPOUCXOKICHUEM
MoJiofHsKoB, B 2008 u 2012 rr. ObUTM MPOBEICHBI TMO-
BTOPHBIC HAOMIONCHNSI — U3MEPEHBI MT0Ka3aTeNN OOHUX U
Tex ke 19- u 23-netHux aepeBbeB. i OIEHKH pocTa
n nuddepeHnranuy AepeBbeB HCIOIb30BANIUCH CTATH-
CTHYECKUE XapaKTEPUCTUKU PAOB paclpelesieHHs Je-
PEBBEB U aMIUTUTYABI PeAYKIMOHHBIX YHCEIN, a AJIsl aHa-
JIM3a CTPOEHUS IPEBOCTOEB — METOA PSAAOB MPOLIEHTHOTO
pacrpeienieHus IepPeBLEB MO0 OTHOCUTEIBHBIM CTYTICHIM
MpU3HAKa U METOA OTHOCHUTEIBHBIX MPU3HAKOB IO paH-
ram (Yepnos, ConosbeB, Harumos, 2012).

HenocpencTtBeHHOE CpaBHEHNE U YCTAHOBJIEHUE Pa3-
JMYUS B 3HAUSHHUAX TIOKa3aTesel paHKUpOBaHHBIX Jiepe-
BbEB HE JAIOT MPABWIILHOTO IpeCTaBiIeHus 00 ycren-
HOCTH pOCTa 1 MPOIYKTUBHOCTH IpeBOCTOEB. bes yuera
WCXOIHBIX CTPYKTYPBI, COCTOSHAS MOJIOAHSIKOB U MX H3-
MEHEHUI BO BpEMEHH HEBO3MOXKHO ITOJTyYHTh OTBETHI HA
9TH BOIIPOCHIL.

BospacTHble M3MEHEHUs XapaKTepa pacrpeneeHHs
JIEPEBBEB 110 CTYNEHSM TOJIIIMHBI IPUBEEHBI B Ta0. 1.

C moBBIIIEHHEM BO3pacTa MOJIOJHSKOB CHIDKAIOTCS
nokaszatenn (GopMmbl pacrpeneneHHid W H3MEHYHUBOCTD
JIUaMETPOB JIEPEBbEB, UYTO MPU OJHOM MU TOM K€ KOJIU-
YecTBE JAEPEBbEB CBSA3aHO C yBEIMUCHHEM Ooliee YCTOM-
YHBOTO MPOIMOPIIMOHATILHOTO POCTa IEPEBLEB B BHICOTY
U 110 TUaMETDYy.

3naueHns kod(QUIMEHTa BapHalMH MO IHAMETPY
cTBOJIOB B 1,5-2 pasa Bhlliie, yeM 1o BeicoTe. B 3TOM Ha-
MPaBJIEHUH YETKO [TPOCMATPUBAECTCS TEHACHIIUS K TIepe-

Tabmuna 1

Cratucrmyeckme XapaKTEPUCTUKU PANOB pacpefeneHNA TePEBbEB COCHBI IO CTYIIEHAM KNIaMeTPpa I BBICOThI

3HAaUYEeHUsT CTATUCTUYECKUX XAPAKTECPUCTHUK IO AUAMETPY
B 2008 1., M0 TUaMETpPy (YUCIUTEND) U BBICOTE (3HAMEHATEIIb)
XapaKkTepuCTUKH Foner B 2012 ., B BApHAHTAX MOJIOJHAKOB
1 2 3 4 5 6 7
2008 6,06 6,54 6,00 6,31 5,67 6,07 6,70
CpenHee 3Hau€HUE JUAMETpa U BBICOTHI, M 2012 9,27 8.88 9,20 10,14 9.98 9.51 10.27
7,07 6,61 6,83 7,12 6,73 7,43 7,06
2008 265 | 275 | 230 | 250 | 250 | 252 | 2,32
OCHOBHOE OTKJIOHCHHUE, G 2012 3.71 3,70 3.66 3,54 3.09 3,50 3.90
1,40 1,36 1,18 1,39 1,18 0,99 1,16
2008 330 | 200 | 230 | 360 | 317 | 260 | 3,50
TounocTs onkiTa, P, % 2012 3,132.032,393,252,61 2,52 3.21
1,84 1,51 1,46 1,83 1,63 1,35 1,84
2008 | 4373 | 42,04 | 3830 | 39,60 | 4390 | 41,51 | 37,55
Kosdpuument namenausocty, V, % 2012 | 20:00 41,67 39.78 34,91 30,96 36,80 37.98
19,80 20,57 17,28 19,52 17,53 13,32 16,43
2008 040 | 022 | 030 | 050 | 050 | 044 | —0,03
Koaddunment acummerpun, A 2012 0.29 0,05 0.13 -0,15 0.19 0.14 0.18
-0,82 -0,88 -0,20 —0,49 -0,09 -0,19 0,01
2008 | -050 | -073 | -030 | -0,02 | -034 | -0,14 | -099
Koadpunmenr skcuecca, E 2012 | =0:67 -0.89 -1.01 -0.79 -0.48 -0.72 -0.67
0,46 0,25 -0,29 0,30 -0,01 -0,72 -0,91

60

www.avu.usaca.ru



e Y
—

»— Ae2papHbili eecmHuk Ypasna Ne 01 (143), 2016 2. —«

)
JlecHoe xo35ucmeo W

A
T —————

Y

>

- -
‘,h—

Tabnmuna 2
M3MeHeHNA aMITTUTYR KPaliHNX OTHOCUTE/IbHBIX 3HAYEHMIT AMIaMeTPOB JiepeBbeB COCHBI C OBBINICHNEM BO3pacTa
AMITTUTY/Ia OTHOCUTENIbHBIX 3HAYEHUI TUAMETPOB B PA3JIUYHbBIX BAPUAHTAX MOJIOIHSIKOB
Iloka3zaTens
1 2 3 4 5 6 7
2008 r. 1,980 1,927 1,816 1,902 2,029 1,846 1,642
2012 1. 1,920 1,757 1,652 1,371 1,583 1,630 1,920
Pasnuuns 0,060 0,170 0,164 0,831 0,446 0,216 -0,278

XOIly TIOJOKUTENBHON aCUMMETPHUH B OTPHUIATEIHHYIO,
a TaKXKe 3HAYUTENFHO MEHSETCS DKCIECC B CTOPOHY
MEHBIINX U TOJOKUATENBHBIX 3HaueHUH. VckmrouerneM
B HaOMrOMaeMoi TeHICHIINY N3MEHEHUH MEepPBI KPYTOCTH
SIBIISIETCS TTOCaIKa B IMKH (BapHaHT OTBITa 7), TIe dKC-
necc Mensercs ot —0,67 mo —0,91.

B 23-neTHHX KynbTypax COCHBI, CO3JAaHHBIX MOCAJ-
KO CaXEHIIEB M IOCEBOM CEMSH, MpeodiaamzaeT oObIv-
HBIH JUIA pacripelleieHns] AePEeBhEeB MaKCHUMyM YHCIIa
JIepeBbEB C Havalla 110 AUaMETPY, a 3aTeM I10 BBICOTE.

Takum o0pa3oMm, W3ydeHHbIE BapHUaHTBl COCHOBBIX
MOJIOJTHSIKOB OTIIMYAIOTCS TI0 XapaKTepy paclpeeneHus
JIepeBbEB 10 CTYNEHSIM JWaMeTpa W BBICOTHI, YTO TOA-
TBEPXKIAETCS Pa3IUIUSAMU MOJIOKEHUS MaKCHMAJIBHOTO
Yuclia JepeBbEB M0 ATHM MPU3HAKAM U IO KaXKIOMY B
OTIENBHOCTH B psijiax pacmpeneneHus. Bo3MoXHOCTh
MPOIEHTHON OLIEHKH Pa3IM4Uil B pacipenesieHuH Jepe-
BBEB [T0 MAKCUMYMaM HX YHUCICHHOCTH B CTYIEHSIX TIOA-
TBEPXKIAETCS CTATHCTUIECKUMH XapaKTePUCTUKAMHU.

B xynprypax Ha 00pabOTaHHOH MMOYBE C MOBBIIICHH-
€M BO3pacTa MOJIOIHSIKOB MEHSFOTCS TIOKa3aTe (pOPMBI
pacmpeneneHust IepeBheB COCHBI, CHIKAIOTCSI MEPHI KO-
COCTH PAI0B M K03(D(PHUIIMEHTH M3MEHYHBOCTH TUAME-
TPOB, yCTaHABJIHMBAETCSA 0OJIee yCTOMUMBBIA POCT Aepe-
BBEB B BEICOTY U 110 THAMETPY.

J11 M3y4eHHBIX BapHaHTOB COCHOBBIX MOJIOJHSIKOB
XapakTepeH OOBIYHBIA THIT pacHpeAeNieHHs IePEBLEB C
MaKCUMyMaMH CHaJalia Mo IUaMeTpy, a 3aTeM IO BBICO-
Te, IPU KOTOPOM U3MEHUYHUBOCTh TUAMETPOB B 1,5-2 paza
BBIIIIE, Y€M BBICOTHI.

C moBBITIIEHWEM BO3pacTa MOJIOIHSKOB MEHSIOTCSA U
PSAABl OTHOCHTENBHBIX 3HAYEHWH BCEX TaKCAIIHOHHBIX
MpHU3HAKOB 1Mo paHram. OO0 3THX M3MEHEHHUS KOCBEHHO
MOYKHO CYUTh 10 aMITITUTYaM PEIYKIIHOHHBIX YHCET JH-
aMeTPOB B Pa3JINYHBIX BApHAHTAX MOJIOTHSIKOB (Ta0I. 2).

Jns ontenkm auddepeHITHAIIIT IEPEBLEB B PAIAX OT-
HOCHUTETBHBIX 3HAUEHUI MPHU3HAKOB IO PaHraM HYXHO
WCTIOJIH30BATh aMIUTATYbI PEAYKIMOHHBIX YUCEI, a IS
OIIEHKH OCOOEHHOCTEH KOPPETSAIMOHHOW CTPYKTYPHI
JIPEBOCTOEB CIIEAYET BBISBIATH XapaKTep CBA3EH MEXKITy
OTHOCHUTENFHBIMU 3HAYEHUSMHU TPU3HAKOB M HA MX OC-
HOBE pa3padaThIBaTh pEKOMEHIAIINN 110 (HOPMHPOBAHHUIO
BBICOKOTIPOAYKTUBHBIX HACAKACHUH.

BriBoabl. C NOBBILIEHHEM BO3pacTa MOJIOIHSIKOB Me-
HATOTCS (POPMBI pactipeaeieHnid 3HaYeHUH TTPU3HAKOB, U
cHIKaeTcs AuddepeHIranisa (M3MEHIHBOCTh pa3Me-
POB) OITHUX U T€X XKE IEPEBHEB, TAK KAK POCT UX B BBICOTY
Y TI0 IWaMeTpPy CTaHOBHUTCA 00JIee IPOTIOPIIMOHAIBHBIM.

OObeKkTHBHAS CpaBHHUTENBHAS OIEHKA TPOIYKTHB-
HOCTH Pa3HBIX JPEBOCTOEB BO3MOXKHA JIMIIE IPU YUETE
WCXOIHBIX CTPYKTYP ¥ COCTOSTHHUM TPYIIITHPOBOK JIPEBEC-
HBIX PaCTEeHUHN U UX U3MEHEHUN BO BPEMEHHU.

Paznenenue ¢ panHero Bo3pacta MOJIOTHIKOB HCKYC-
CTBEHHOTO TPOWCXOXACHUS 10 POCTY, AuddepeHIa-
MU IEPEBHEB U CTPOSHUIO HA THITH ()OPMHUPOBAHUS KaK
BRXHEWIITUM XapaKTEPUCTUKAM THIIOB JIECHBIX KYIBTYP
obecrieunBaeT HA/IEKHOE IIETIEBOE JIECOBOACTBEHHO-TAK-
canroHHOEe 00O0CHOBAaHKE BBIpAIIMBAHKS Harboee mpo-
JyKTHBHBIX HACAXKIECHHM.
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