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HccnenoBaHa cBsi3b aOCOMIOTHO CyXol Haa3eMHOH (uTomaccsl (pakuuii nepeBbeB oibXxu cepot (Alnus incana
(L.) Moench) ¢ nuamerpom Ha BbIcOTE 1,3 M B CEpOONBIIAHUKAX BHICOKOTPABHBIX HA TEPPUTOPHUU APXaHTEIHCKOTO
JIECHMYECTBa, KOTOpoe OTHOCHTCS K CeBepo-Tae)kHOMY JIECHOMY PaiOHY ApPXaHTeIbCKOM 00JIaCTH M K CYXOITyTHOH
tepputopun Apktukd. B moneBoii ce3on 2020 roaa 3ai0xeHbl 4 MPOOHBIX TUIONIAIN, U HA HUX OTOOpaHbl B 0OMEpPEHBI
1Mo 5-6 MOJEIBHBIX NePEeBHEB, NPUXOAAIINXCS HA 2-CAHTUMETPOBBIE CTYNEHH TOJIIMHBI. Bcero mccienoBano 21 mo-
JenbHOE nepeBo. I1o MomenbHBIM [1epeBbsIM ONpPENCICH BEC CBEXKECPYOJCHHOW M abCONMIOTHO Cyxoil (uTomaccs
4 ¢pakumii: 1peBecHHBI CTBOJIA, KOPBI CTBOJIA, BETBEW U JHUCTBBL. Ha ocHOBe COOpaHHBIX AaHHBIX rpaQUYECKUM ITyTeM
NOJTyYeHbl AITIOMETPUYECKUE YpaBHEHHMsI CBs3EH MO (pakiusaM Ul KaKAoH NpoOHOH Iuromiagu. AJUIOMETpHYECKUE
ypaBHEHUsI BEIOMPAIOTCS IS 9TOH [IeJIM KaK B POCCHHCKUX, TaK U B 3apyOeXHBIX HcciieoBanusax. Ha ocHoBe Toro, uto
MOJTy4eHHbIe KO3 PUIMEHTHI teTepMUHauy B OOJIBIIMHCTBE CiTydaeB npeBbimaroT 0,8 U B IBYX CIydasx HaXOIsITCs B
naTepBaie ot 0,7 mo 0,8, BRBOAWIH 00IIHE ATIOMETPUIECKAE YPAaBHEHHUS, HCIIONB3Ys YK€ BCE MOJICIBHBIE IEPEBbS.
CpaBHEHHE pe3yIbTaTOB pacdeTa (PUTOMETPUICCKHUX IMOKa3aTele B T/Ta 0 OOIIUM ypaBHEHHAM C ypaBHEHUSMH, TI0-
JIy4eHHBIMH OTJEIBHO AJS KaKAOTO JPEBOCTOS, IMOKA3bIBACT, YTO OOIIME AJNIOMETPUUYECKUE YPABHEHUS B OCHOBHOM
3aHIDKAIOT (PUTOMETPUUECKHE MOKa3zaTeu. Jlydiie pe3yapTaThl pacueToB MOIYYEHBI A1 (YpaKLuil JpeBECUHBI U KOPBI
CTBOJA. OTH (pakIy MMEIOT HauOoIbIIee 3HaUeHUE IIPH 3aT0TOBKE JApeBecuHbl. Ha ocHOBe 0o0muX ypaBHEHHU BIep-
BbI€ U1l ApXaHreJIbCKOM 00JIacTH CO37[aHa TadJHIa, XapaKTepH3yIolas IpeBecHble (PpakLuK ONbXH CEpoi 0 Becy Ha
Ka)XJ0H U3 2-CaHTHMETPOBBIX CTYIEHeH TOMIIUHEI OT 4 10 16 cM. YpaBHEHHS NMPAKTUUECKH PUMEHUMBI JUIsl ITPOTHO-
3MPOBaHUS CpeIHEH aOCOIOTHO CYyX0i (PUTOMACCHI pa3IMUHBIX (DpaKIUi P Pa3IHYHBIX PyOKax.
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YEeCKHE yPaBHEHHS

Baarogapuoct: Co60p um 00pabOTKY MONIEBBIX MaTEpPHANIOB OCYIIECTBISUIA B paMKax BBIIONHEHHS B 2020 —
2021 rr. Hay4HO-UCCIIEAOBATEIHCKON PabOTHI IO TeMe TOCyAapcTBeHHOro 3aganus Pociecxo3a B @BY «CesHUUNIIX»,
peructparmonssiii No HUIOKP AAAA-A20-120013090047-1. IToaroToBKy MaTepHajioB s apKTHIeCKo# 30HBI EBpo-
neiickoil yactu Poccum OCyIIeCTBISIIM B paMKaxX KOHKypca Hay4HBIX HpoekToB «Momoasie ydeHnsie [lomopbsi» B
2021 r. Ne 019-02-08/492.

KOH¢Jlul(m unmepecoe: aBTOPbI 3asIBUIN 00 OTCYTCTBUU KOH(l)J'II/IKTa HUHTEPCCOB.

62 Jlecorexuu4ueckmuii :xypHaa 3/2022



Ipupoaonoab3oBanue

Jlna  uumuposanusn: Vizydenue OuOpa3HOOOpa3usi W OLEHKA COCTOSIHUSI JICHIMHBI  OOBIKHOBEHHOM
B Boponexckoit obnmactu / C. B. Tperbsxkos, C. B. Konres, 1. B. IIBetkoB, A. A. Kapaban, A. A. IlapamoHOB,
A. B. JlaBbiioB // Jlecorexunueckuii sxypHai. — 2022. — T. 12. — Ne 3 (47). — C. 62-78. — bubnuoep.: c¢. 74-77 (21 nass.)
— DOI: https://doi.org/10.34220/issn.2222-7962/2022.3/6.

Hocmynuna: 24.04.2022 Ipunama k nyoauxayuu: 25.09.2022 Onyonukoeana onnann: 01.10.2022

THE EQUATIONS OF THE RELATION OF THE WEIGHT OF ABSOLUTELY DRY PHYTOMASS
FRACTIONS OF ALNUS INCANA (L.) MOENCH TREES WITH THE TAXATION DIAMETER
IN THE TAIGA ZONE OF THE ARKHANGELSK REGION

Sergey V. Tretyakov'?, s.v.tretyakov@narfu.ru, © 0000-0001-5982-3114
Sergey V. Koptev'?, s koptev@narfu, & 0000-0002-5402-1953

Ilya V. Tsvetkov'?, i.tsvetkov@narfu.ru, © 0000-0002-1559-32540

Alexey A. Karaban'?, karaban.a@edu.narfu.ru, © 0000-0002-2934-0303
Andrey A. Paramonov!, a.paramonov@sevniilh-arh.ru, %' 0000-00020961-221X
Alexander V. Davydov!? = , davydov.a@edu.narfu.ru, 2 0000-0003-4328-7040

!Northern Research Institute of Forestry, Nikitova str., 13, Arkhangelsk, 163062, Russia;
’The Northern (Arctic) Federal University named after M. V. Lomonosov, emb. Severnaya Dvina, 17, Arkhan-
gelsk, 163002, Russia.

Abstract

The relationship between the absolutely dry aboveground phytomass of fractions of gray alder (4/nus incana (L.)
Moench) trees and a diameter at a height of 1.3 m was researched in tall grass gray alder stands in the Arkhangelsk for-
estry, which belongs to the North-taiga forest region of the Arkhangelsk region and to the land territory of the Arctic. In
the field season of 2020, 4 trial areas were laid, and 5-6 model trees were selected and measured on them, falling on 2-
centimeter thick steps. A total of 21 model trees were studied. The weight of freshly cut and absolutely dry phytomass
of 4 fractions of trunk wood, trunk bark, branches and foliage was determined from model trees. Based on the collected
data, graphically obtained allometric equations of bonds by fractions for each sample area. Allometric equations are
chosen for this purpose in both Russian and foreign studies. Based on the fact that the obtained determination coeffi-
cients in most cases exceed 0.8 and in two cases are in the range from 0.7 to 0.8, general allometric equations were de-
rived using all model trees. Comparison of the results of the calculation of photometric indicators in t/ha by general
equations with the equations obtained separately for each forest stand shows that the general allometric equations most-
ly underestimate the phytometric indicators. The best calculation results were obtained for wood and trunk bark frac-
tions. These fractions are of the greatest importance when harvesting wood. Based on general equations, for the first
time for the Arkhangelsk region, a table has been created that characterizes the wood fractions of gray alder by weight
on each of the 2-centimeter steps of thickness from 4 to 16 cm. The equations are practically applicable for predicting
the average absolutely dry phytomass of various fractions at various harvesting operations.

Keywords: northern taiga, Arctic, gray alder, Alnus incana, aboveground phytomass, allometric equations,
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Beenenue

JlpesecHast ¢QuToMacca mpeacTaBisieT coOoi
pacTUTENbHYI0O Maccy COCTaBHBIX 4YacTed jepeBa
(ppakuuii), ubst HaZA3eMHAs YacTh HCKIIIOYACT KOPHH,
KOTOPBIMH TIpEJICTaBJICHa yKe MOJ3eMHasi puroMacca.
CoBpeMeHHbIE HCCIIEOBaHMs (UTOMACCHl OJIbXH Ce-
poii (Alnus incana (L.) Moench) mpoBonsTcs B cTpa-
Hax EBpomsbl, k mpumepy, B OctoHuu, B [lonbme, B
Ounnsuauy, B [1IBeunn, Bo @panuuu, B XopBaTUU U B
JlatBuwm [13-21].

IBenckumMu M (QUHCKUMH HCCIEA0BATEISIMH
oJIbXa cepasi pacCMaTpHBaeTcss NMEHHO ¢ OHOIHepre-
THUYECKOH TOYKHM 3peHus. OHM OTMEYaIOT IOBBIIIECH-
HYIO CIIOCOOHOCTH TOpPOJBI K BETE€TaTUBHOMY B0300-
HOBIICHUIO B ycnoBusx [Ipubantuku u CKkaHTUHABHA U
TO, YTO TIOPOAA HE TOJBEPKECHA MOBPEXKICHUIM Hace-
KOMBIMH H MIleKoTTaromuMu. [1o 3Toit mpuianHe nMu
MIPOBECHBI HCCIIEAOBAHUS 0 3aKiIajKe IUIAHTAIlMi ¢
KOpPOTKOH poTrauuei. Pe3ynbTaTel MOKa3bIBAIOT, YTO
OJIbXa cepasi He TMOAXOIUT I OYeHb KOPOTKHX 000pO-
TOB X03SHCTBa, C UM TaK)KE COTJIACHBI HCCIIEA0BATENIN
U3 DCTOHHH, KOTOPBIE TOBOPST O MPOIOJKUTEIBHOCTH
potaiuu cpokoM 15-20 net. Ilpu 3TOM mIpoOmOIIKH-
TENFHOCTE 00OPOTOB Xx03sKcTBa B CKaHIMHABCKUX
CTpaHax MPUOIM3UTEIFHO Ha 5 JeT OoJbIIe.

B scTOHCKOM HCCIIeIOBaHMHM OTMEYEH TaKKe
HAWTY4IIU{A BO3PACT JAJIS 3aTOTOBKH JAPEBECHHBI OJIBXU
cepoif 20-25 net, KOTOpBI B CIIPaBOYHOM JHUTEpaType
10 eBPOINEHUCKUM JEPEBBsIM 0003HAYAIOT KaK BO3PACT-
HOM Iepuos, B KOTOPOM OJIbXOH cepoi JOCTUTaroTCs
HauOonpme mokaszarenu pocra [3, 20]. Ee nmepembs
OOBIYHO JTOKHMBAIOT 10 60 JIeT, HO peaKHe U3 HUX Ipo-
JoJkaroT pact u nocie 100 ner.

UccnenoBarenn n3 OpaHuuu NpOBENH 3KCIIE-

PUMEHT C OOHOJIETHUMH CaXXCHIIAMHU OJIbXU cepoﬁ Ha
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3arpsA3HEHHON NIOYBE, B3SITOW C TEPPUTOPUM METAILILYP-
TMYeCcKOro 3aBojia. Ero pesynpraThl MOKa3bIBaIOT BO3-
MOXXHOCTB IIPOU3PACTaHMs Ha TAKUX M0YBaX OMOMAacCHI
ONIbXH CEPOH yJIOBJIETBOPHUTEIBHOTO KOJWYECTBA U
KagecTBa. Kpome TOro, B XOjie SKCIIEpHMEHTa IIOJ-
TBEPXKICH (PAKT YIYYIICHUS CAHUTAPHOTO COCTOSIHUS
MIOYBHI OJBXOW B MPOIIECCE POCTA, YTO IO3BOIISET CY-
JTUTH 00 YKOJIOTHYECKON IICHHOCTH €€ KYJIbTUBAIIHH.

B cBoto ouepenp, MOIBCKUE HCCIEIOBATENN Ha
OCHOBE NaNe000TaHMYECKUX JAHHBIX OTMEYAIOT CHIIb-
HBIA TIOTCHIIAAT TIOPOJIbl K BETETATUBHOMY pPa3MHOXKE-
nuto B EBpome. HecmoTpss Ha 3TO, cepoONbXOBBIC
HacaXJCHUS! B Pa3HBIX CTpaHax HMMeEIOT (ropecTnye-
CKHE pa3inyus, KOTOpbIe 00HAPYKUIIA HCCIICIOBATEIN
13 XOopBaTHU U OOBSICHIIN UX Pa3HUIICH B KIIMMATe.

Uccnenosarenu u3 JlarBuu, n3ydaBIine OCTO-
BEPHOCTh BBIYMCICHUII OMOMAcCCHI ONIBXH CEpoil IO
paHee COCTAaBJICHHBIM aJLIOMETPUYECKUM ypPaBHEHHSIM
B JlatBuu u Ha tore llIBenuu, mpunuiv K BbIBOJIAM O
BAXXHOCTHU HAJINYHUS JTOKAJIBHBIX ypaBHeHmZ.

Kpome pabor Ha TeppuUTOpHUSIX E€BPOINEHCKOTOo
3apy0Oexbsi MPOBOJMIIMCH HCCIIEIOBaHUST (DPUTOMACCHI
OJIbXH Cepoil B oTAeNbHBIX pernoHax Poccum [1]. On-
HAaKO B ApXaHTEIBCKOW 00JIACTH TaKUe HMCCICTOBAHUS
SIBIISTIOTCSL OTHOCHTEIBHO HOBBIMH, ITOCKOJBKY OoJee
Cepbe3HOE OTHOIIEHHE K HEW MOSBHIOCH COBCEM
HenaBHO. Ilo maHHBIM JIecoycTpoiicTBa, onbxa cepas
BCTpeyaeTcsi B OOJIBIIMHCTBE JIECHUYECTB ApXaHTrelb-
CKOHW 00yiacTH, HO HauOONBIINKA yNIETbHBIA BEC CPeau
HUX 3aHUMAalOT Apxanrenbckoe, Onexckoe, [Ipuosep-
Hoe, lllenkypckoe, Benbckoe, Hannomckoe u Kapro-
MTOJTECKOE.

Orpxa cepasi BXOIUT B YHCIIO JISCOOOPa3yFOIIIX
OpoJT ApXaHreNnbckoil o0macTu. J[peBecHbIe pacTeHUS

CTalM Bce OOJIBbIE 3acCeNITh OBIBIINE CEIBCKOXO03Sii-
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CTBEHHBIC 3E€MJIM, MOJOCHI OTBOAA ABTOMOOWMIBHBIX
nopor. [Ipu 3TOM TpaaWIIMOHHBIE MECTa MPOHU3pPACTa-
HUSl OJbXH CEpOil B TOHMax peK, PyybeB U 03€p
HE yTpaTWIN CBOETO 3alIUTHOTO 3HaueHus [10].

XO0351ICTBEHHAsl LIEHHOCTb OJIbXU CEPOM IIOBBI-
I1aeTcsl, TaK KaKk COBPEMEHHOE Pa3BHUTHE JIECHOH Ipo-
MBIIIIEHHOCTH MPEATIOJaracT KOMIUIEKCHOE UCTIONBb30-
BaHME JAPEBECHOT'O CHIPhSI OCHOBHBIX JIECO00Pa3yIOLINX
OO ¥ HEOOXOIMMOCTh 3aJCWCTBOBATh paHee HeIO-
OIICHEHHFIE JIECHBIE pecypchl. beicTpopacTymme mpe-
BECHBIE TTOPOJIBI TIO3BOJISIIOT 32 KOPOTKUI 000poT pyod-
KM TIONy4aTh ChIpbe UIS TMPOHM3BOJACTBA TOIUIMBHBIX
OpPHKETOB W IpaHyJl, HCIOJIB30BaHUE KOTOPOTO BBITOJI-
Hee, YeM HCIIOJIb30BaHHUE CHIPhS U3 JIECOCEYHBIX OTXO-
JIOB TIpU TpaHCIOPTHPOBKe Ha pacctosinue 100150 km
no motpedurens [8, 9].

J11st IPOrHO3MPOBAHMS MACCHl CYXOTO BEIeCTBa
IPEBECUHBI U IPYTHX (Ppakiuii AepeBhEeB OIBXU CEPOi
HEO00XOAMMO TOIYYHTh YPaBHEHHS MX CBS3H C TaKca-
ITUOHHBIM IHAMETPOM.

Lens mccnenoBaHus 3akKiI0o4aigach B HaXoXzae-
HUM YpaBHEHHUI CBSI3U Beca abCONIOTHO cyxoH ¢uto-
Macchl ()pakiuil AePeBbEB ONBXH CEPOH C TaKCAIMOH-
HBIM 1uameTpoM B CeBepo-Tae:kHOM paiioHe ApxaH-

reJIbCKOM 00JIaCTH.

MaTepuajibl H METOABI

HccnenoBanue mnpoBEeAEHO B MOJEBOW CE30H
2020 roga B CepoOJbIIIAHUKAX HA TEPPUTOPUH ApXaH-
TeNIbCKOTO JIECHHYECTBa, KoTopoe oTHocuTcs k Cene-
PO-TaeKHOMY JIECHOMY palioHy ApXaHTelbCKOW 06ia-
CTH M K CYXOIyTHOH Tepputopuu ApKTUKU. BeIOpaH-
HBIE JUIS UCCIIeNOBaHMs (PUTOMACCHI MPOOHBIE TIIONIA-
MU TPEACTABICHBI  JIPEBOCTOSMH C  COCTaBOM
100n en. B en.bep u 80n2MB+Oc en.b en.E, npous-
pacTaromyMy Ha IEPHOBO-TPYHTOBO-TJICEBBIX ITOYBAX,
a TaKkke JApeBocTosMH ¢ coctaBom 7O0m3UB wu
60m31B10c+b, BBIpOCIIMMU Ha AJUTFOBHAIBHBIX JEP-
HOBBIX CTapOIaXOTHBIX ITOYBAX.

Mertoauka cOopa MOJIEBBIX JaHHBIX OCHOBBIBA-
eTcs Ha orpacieBoM cragaapre OCT 56-69-83 «Ilmo-
I3y MPOOHBIC JECOYCTPOUTENBHBIC» [6] M HAa METO-
JaX ONHCaHWA OHONOTHICCKOH IMPOTYKTUBHOCTH
Hacaxaenuil B.A. Yconbsuesa u C.B. 3anecosa [12], Ha
METOAMKE OMMCAHUS YXKMBOTO HAIIOYBEHHOT'O ITOKPOBA

E.H. HakBacunoii u E.B. IllaBpuHoii 1 Ha METOIUKE
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HOJEBBIX ITOUBEHHBIX HccnenoBanuii E.H. Haksacu-
soii, B.C. Cepoix u b.A. Cemenosna [4, 5].

CornacHo METOAWYECKHM YykazaHusMm [12], ¢
LENBI0 3aKJIaIKH BPEMEHHBIX MPOOHBIX IUIOIIAACH IO
JICCOTHUIIOJIOTUYECKOMY —MPHU3HAKy moabupamu 3-7
HACKICHUHN JIIs HanOosee pacipoCTPaHEHHOTO Kilac-
ca Bo3pacra, a uMmeHHO 11l knmacca, u 3aTeM, 9TOOBI W3-
MEpHUTH TIOKa3aTen (UTOMACCHI, Ha TPOOHBIX IIOMIA-
IIIX OTOMpAN MOAETBHBIE JEPEBhS M3 Pa3HBIX CTYyIIC-
Hell ToammHabl. OCHOBBIBAsACH HA TOM, YTO BCE HAMIEH-
Hble HaMU HacCaXJEHUs ObLTH CXOXKEro THUIa Jieca, IS
ONTHUMU3AINH YCUITHN OrPaHHYMIKACH 4 TUTONIAIIMHU.

Tak kak B pexkoMmeHpanusx [12] mpeanoxkeHo
orpaHnuuThCcs 5-10 AepeBbsIMM Ha KaXAYHO CTYNEHb
TOJIIIMHBI U [[EJIECO00Pa3HBIM 0003HAYCHO KOJHUECTBO
5, 9MCI0 MOJENel COCTaBIsUIO 5-6 MTYK HAa MPOOHYIO
mwiomans. IloaToMy Bcero oOTOOpaHO W OOMEpeHO
21 MonensHOE IPEBO.

MonenbHbIe IepeBbsl pa3Aeisiii Ha CEKIUH TI0
OTHOCHUTENIBHBIM BbicoTaM 0,1 H, B3BEIIMBAIN C TOUHO-
cthio 10 0,01 KT OTAETBHO AJIST KOKIOW CEKIIUU IpeBe-
CHHY CTBOJIa B KOpE M 0€3 KOpbI, BETBH U JHCThA. J1Jis
B3BCIIUBAHMS HCIOJIb30BATM 3JICKTPOHHBIA OE3MEH ¢
touHocThi0 *+10 1. IlocnenoBaTenbHOCTh HM3MEpEHUI
MOJKET OBITH TIPE/ICTaBIICHA CIICIYIOIINM 00pa3oM:

1. MoxenpHOE JepeBO aKKypaTHO CITMIIUBAIOT Y
KOMIISL.

2. JInuHy cTBONIA M3MEPSAIOT PYJIETKON M IEIAT
Ha 10 paBHBIX CEKIMI MO OTHOCHUTEIBHBIM BBICOTAM
0.1H, 0.2H, 0.3H, 0.4H, 0.5H, 0.6H, 0.7H, 0.8H, 0.9H,
JIOTIOTHUTENHLHO BBIZCNIAIOT BHICOTY 1.3 M.

3. ¥V KaxJ0#l CeKlUU BbIIIE OTMETKU BBIMHIIU-
BAaIOT JMCKH, KOTOPBIC OepyT ¢ cOOOM Kak 00pa3Ibl s
JadbHENIINX U3MEPEHUH.

4. OcTaBuIMecss 4acTh CEKI[MH CTBOJIa B3BEIIH-
BalOT B KOpE, ITOCIIE OYMIIAIOT OT KOPHI U B3BEIINBAIOT
TTOBTOPHO.

5. OTHOCAIIHECS K CEKIUSIM BETBH B3BEIIUBAIOT
CHadJasia B KOpe C JINCTBOH | 1ociie Oe3 JIUCTBHI.

6. BpiOuparoT cpemHio0 BETKY (CpPEeTHIOI II0
pasMepam), B3BEUIUBAIOT €€ C JUCTBOM, Jaliee JUCThS C
Hee COOMpArOT B KayecTBE 00pa3loB, Jajiee 00E3IUCT-
BEHHYIO BETKY ITOBTOPHO B3BEUIMBAOT U OEpyT C CO-
0oli B KauecTBe 00pasla, B CBSA3U C YeM JIs yAoOCTBa

JIENAT Ha 3 paBHBIX OTpE3Ka: Ha4aJo, CepeinHa, KOHEIl.
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Jamee Bce B3sATBIE 00pa3bl B3BEHIMBAIN Ha
3JIEKTPOHHBIX Ja0OpPaTOPHBIX BECaX B CBEXECPYOJICH-
HOM M 3aTeéM B aOCOJIOTHO CYXOM COCTOSIHHSIX IOCIHE
00paboTKM B CYMIMIBHBIX HIKadax Mpu Temmneparype
100-105 °C B cooTBeTCTBUH ¢ pekoMeHmarusMu [11,
12]. XoTst moka3aHHsi BECOB HMMEIOT BBICOKYIO TOY-
HOCTb, pe3yJIbTaThl U3MEPEHUI 3alKChIBAIA C TOYHO-
CTBIO JI0 | T, TaK KaK BEC CHIPBIX M CyXHX 00pa3IoB Ha
MIPAKTHKE MOT OTJIMYATHCS B TpaMMaXx.

®opMmynbl pacdeTa TOKaszaTened (HUTOMAacCCHI
CIIETYIOLITHE:

W,

bark_d.f .c.

=W

d.f.e._wood+bark =

H/:f.f.(:__ wood * (1)

1€ Whpark dfe. — BEC KOPBI CBEKeCpyOJICHHOTO
CTBOJIOBOTO JTUCKa, T| the weight of the bark of a fresh-
ly cut trunk disc, g;

Wase. wood+bark — BEC IPEBECUHBI CBEXKECPYOICH-
HOTO CTBOJIOBOTO JMCKa ¢ KOpoii, r| the weight of the
wood of the freshly cut trunk disc with bark, g;

Wiafe_wood — BEC IPEBECHHBI CBEXKECPYOJICHHOTO
CTBOJIOBOTO mucKa, T| the weight of the wood of the
freshly cut trunk disc, g.

W, =W

bark _s.f ¢ s.f .c._wood+bark -

H{f ¢._wood * (2)

rie Whark sfe. — BEC KODPBI CBEXecpyOieHHOM
cTBoJioBO# cekumu, kr| the weight of the bark of the
freshly cut trunk section, kg;

W fe. wood+bark — BEC IPEBECHHBI CBEXECPYOIIEH-
HOW CTBOJIOBOM CEKIMH ¢ KOpoH, kr| the weight of the
wood of the freshly cut trunk section with bark, kg;

Wi fe._wood — BEC JPEBECHHBI CBEXECPYOICHHOM
cTBOJIOBOM cekimu, kr| the weight of the wood of the
freshly cut trunk section, kg.

pr}ka _d.ad. = Wa’

a.d._ wood+bark - H/:f a.d._wood ? (3)

rae Wrark dad — BEC KOpPBI abCOIIOTHO CYXOro
CTBOJIOBOTO THcKa, T| the weight of the bark of an abso-
lutely dry trunk disk, g;

Wa.a.d._wood+bark — BEC IPEBECUHBI AOCOJIIOTHO CY-
XOr0 CTBOJIOBOI'O AMCKa ¢ KOpoii, T| the weight of the
wood of an absolutely dry trunk disk with bark, g;

Wi.a.d,_wood — BEC IPEBECHHBI aOCOJIIOTHO CyXOTr0
cTBOJIOBOrO jaucka, 1| the weight of the wood of an
absolutely dry trunk disk, g.

W,
~f bark _d.a.d
o ]
bark d.fc 5 (4)
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e Cpark s.ad — CONEPIKAHUE AOCOIOTHO CYXOi
(uTomacchl KOpbl CTBOJIOBOM cekuunH, %| the content
of absolutely dry phytomass of the bark of the trunk
section, %.

C{ & aud [S + S+I] ' Lyhurk s.f c.
H/bm'k s.f.c. -
100 ,(5)

r€ Whark sad. — BEC aOCOIIOTHO CYXOW KOPBI

W,

hark _s.ad. —

cekiu, 1| the weight of absolutely dry bark of the sec-
tion, g;

Cfbu,-kj,d,,[ersH] — cpemHee cojaepkaHue abco-
JFOTHO CyXO# (PUTOMACCHI KOPBI COCEIHHX CTBOJIOBBIX
cekuui, %l the average content of absolutely dry phy-
tomass of the bark of neighboring trunk sections, %.

% o :M-IOO
Wd.f.c. wood , (6)

r7te Chwood sa.d — CONEPIKAHUE AOCOIIOTHO CYXOM
(uTomMaccel IpeBecHHBI CTBOJIOBOW cekuuu, %l the
content of absolutely dry phytomass of the trunk sec-
tion wood, %.

C’r N [s+s,]- W

s.f c._wood

W' ] = W vod 5.f.c. :
wood _s.a.d. wood _s.f . 100 , (7)

rmae WW,,J d s.a.d. — BeC aDCOJIIOTHO CyXOH ApeBe-

CHHBI CTBOJIOBOM cekiud, Kr| the weight of absolutely
dry wood of the trunk section, kg.

waogd_a,d[sﬂﬂ] — cpemHee coaep)kaHue adco-
JFOTHO CYXOH (PUTOMACCHI APEBECHUHBI COCEAHMX CTBO-
JoBBIX cekiui, %| the average content of absolutely
dry phytomass of the wood of neighboring trunk sec-

tions, %.

W
v av.branch_a.d
% =———100

av.branch_a.d.
av. branch ¢

, ®)

tine oy branch ad — COIEPIKAHNE aOCOMIOTHO Cy-
X0l (hUTOMACCHI OTpPe3Ka CpeaHeH BeTKH (Havasa, ce-
peauHbl WK KoHIa), %| the content of absolutely dry
phytomass of a segment of an average branch (begin-
ning, middle or end), %;

Wav.branch ad. — BEC aOCOIFOTHO CYXOTO OTpe3Ka
cpenHeil BeTky, 1| the weight of an absolutely dry seg-
ment of an average branch, g;

Wav.branch_fe. — BEC CBEXECPYOJICHHOTO OTpe3Ka
cpenneii Betkw, T weight of the freshly cut segment of
an average branch, g.
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— g
W]:‘n‘am-h_.\-.a\d. - VV\I .c_ leafless _branch ¢ av.branch a.d. (9)

r11€ Whranch s.a.d — BEC aOCONIOTHO CYyXHX BEeTBEH
crBosioBoil cexuuu, kr| the weight of absolutely dry
branches of the trunk section, kg;

Wi fe._leafless._branch — BEC  CBEXECPYOJICHHBIX
00€3JIMCTBEHHBIX BETBEH CTBOJIOBOM cekuuu, Kr| the
weight of freshly cut leafless branches of the trunk
section, kg;

Clav.branch_a.d. — CPENHEE CONEPIKAHKE ABCONOTHO
CyXoil ¢uToMacchl OTpe3KOB cpeiHeil BeTku, %| the
average content of absolutely dry phytomass of the
segments of an average branch, %.

W

otiaze s.5. = Wor o sranchetonave — We.tc. leatiess branch, (10)
r€ Whsiage s, — BEC CBEIKEH JIMCTBBI CTBOJIOBOM
cekuny, kr| the weight of fresh foliage of the trunk
section, kg;
Wis.re_branch+foliage — BEC CBEIKECPYOJIEHHBIX BET-
Beil CTBONIOBOH cekiuu ¢ JucTBOH, Kr| the weight of
freshly cut branches of the trunk section with foliage,

kg.

W _ mnxhanca’r_ﬁu‘mge_a.d. ’ ”{;"m’hap{c_.r_f.
foliage _sad. —

W ibanch Fatiaze , (1D

r1e Whiiage s.a.d — BEC aDCOIIOTHO CyXOM JINCTBBI
cTBOJIOBOI cekuuu, Kr| the weight of absolutely dry
foliage of the trunk section, kg;

Way.branch_foliage_a.d. — BEC AOCOIFOTHO CYXOH JIUCT-
BBl cpemHell BeTkH, kr| the weight of absolutely dry
foliage of an average branch, kg;

W av.branch_foliage f — BEC CBEIKEW IIMCTBBI CpEIHEN
BeTkH, Kr| the weight of fresh foliage of an average
branch, kg.

: /4 -
[/thfmd_z:r.n’, = % +Z ”@.d._ M'rma” (12)
e Wood ad. — BEC aBCOMIOTHO CyXOi Quro-
MaccChl JPeBECHHBI CTBOA, Kr| the weight of absolutely
dry phytomass of trunk wood, kg;

. W, .
Wf;irrk_a.zf. = % + Z an_.« .a.d" (13)
tne Whark ad. — BEC abCOJNIOTHO Cyxoil (uTO-
Macchl JpeBeCcHHbI CTBOA, Kr| the weight of absolutely
dry phytomass of trunk bark, kg.

g —
”/b.r'mn:'h ad. = Z Wb.r'am'h sad., (14)
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ti€ Wianch ad. — BEC abGCOMOTHO CyXol (uTO-
Macchl peBecuHbI cTBONA, Kr| the weight of absolutely
dry phytomass of branches, kg.

Wf{)ﬁﬂ;{d bl Z Wﬁr!f’a}w sad., (]5)

ti€ Wiiage ad. — BEC aOCOMIOTHO Cyxoi (puTO-
Macchl JIpeBecHHBbI cTBOIIA, K| the weight of absolutely
dry phytomass of branches, kg.

VYpaBHeHus cBsi3M (pakunii puUTOMacchl ¢ Tak-
CallMOHHBIM HMaMeTPOM HAXOJMIA Ha OCHOBE perpec-
CHOHHOTO aHajJH3a C IOMOIUBI0 aJTIOMETPHUYCCKUX
(crenennbix) ¢ynkuwmii [1, 11, 12, 14, 17, 18].

I'oMocKenaTHYHOCTh U OTCYTCTBHE MYJIBTHKOJI-
JIMHEApHOCTH MOJIeNieil 00ecreyrBatoTCs OAHOPOIHO-
CThIO BBIOOPOK M HCCICIOBAHHMEM IMapHBIX KOppEs-
nuii. Hanmuue “BRIOPOCOB™ OINpENEIsIN 10 BEIAYMHE
HOPMHPOBAHHOTO OTKJIOHeHHA. OUeHWBaIM TaKke
HOPMaJIBHOCTD PACIpEeeNICHNs] OCTATKOB.

Pacuers! BrmmonHsn B mporpammax MS Excel
u CurveExpert Professional

Janee ¢ nOMOLIbIO TOJNYYEHHBIX YpaBHEHUI
[POU3BOAMIIN pacdeT 3alacoB HaI3eMHOH (hUTOMAcCHl
JIPEBOCTOS B T/Ta 10 hopMynam

! o h
W =a-D' 16

X(D) ad.

rne Wxp) wa — BEC abCONIOTHO CyXOii (uro-
Macchl OJIHOW W3 JPEBECHBIX (pakiui Ha OJHON M3
2-CaHTHMETPOBHBIX CTyTIeHEeH TommuHEL, Kr| the weight
of absolutely dry phytomass of one of the wood
fractions on one of the 2-centimeter thick steps, kg;

a, b — xoddpdunHMEeHTH aMTOMETPUYECKOTO
YpaBHEHUsI, PACCUNTAHHOTO ISl OAHON U3 APEBECHBIX
¢pakuumii| coefficients of the allometric equation
calculated for one of the wood fractions;

D — 3HaueHuwe IuaMeTpa CTBOJIA Ha BBICOTE
1,3 M g ofHOW M3 2-CAaHTHMETPOBBIX CTYNEHEH TOJI-
umHEL, cM| the value of the trunk diameter at a height
of 1.3 m for one of the 2-centimeter thick steps, cm.

W/ _ Z(W).{rm aa * Np)-0.001

X_ad — q

, a7
e Wy 4.4 — Bec abCOIOTHO CyXOii puTOMacCHI
OJIHOM M3 JpeBecHbIX (pakiui, T/ral the weight of ab-
solutely dry phytomass of one of the wood fractions,
t/ha;
Np — 4UCIIO JIePEBbEB B CTYNEHH TONIIMHBI, IIIT.|

the number of trees in the thickness step, pcs.;
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S — pa3mep mpoOHOM Tuomanw, ra| the size of
the test area, ha.

Pe3yabTaTel U HX 00cy:KIEHHE

Tumel seca ornpezeneHsl B 00BEKTaX HCCIEN0-
BaHMsI KaK CEpOOJIbLIAHMKH BBICOKOTpaBHbIE. B ormpe-
nenurtesne Tunos yeca EBponeiickoii Poccun B CeBepo-
TAae)KHOM palOHE OTMEYCHBI TOJBKO CEPOOJIBIIAHUKA
TaBOJICOBO-BHICOKOTpaBHbIe [7]. B uX HamouBeHHOM
TTOKPOBE JOJDKHA Tpeobnanate TaBonra (Filipendula
ulmaria Maxim.), 0OJHaKO 3TO pacTeHHE JIUIIb MHOTA
BCTPEYAJIOCh B HANIOYBEHHOM IOKPOBE MPOOHBIX ILIO-
miajel u He npeobiuaznano B HeM. [logo0HbIe pe3ynbTa-
Thl TOJYYCHBI NPHU HCCICIOBAHUN B nomMMax MaJibIX
nputokoB p. ITunera u B ITnHexkckoM 3anoBeqHuke [2].
[TosTOMY XapaKTEepUCTUKH CEPOJBLIAHUKOB TaBOJIOTO-
BO-BBICOKOTPABHBIX HE COBIQJAIOT C HAIIUMU JaHHBI-
MHU.

B TpaBsHOM spyce HAIOYBEHHOI'O TOKPOBa C
o6mumM nokpeiTneM 50-80 % OOBIYHO AOMHHHUpYET
kpanmBa (Urtica dioica L.), a B HEKOTOPBIX CIydasx
pa3MuHbIe JIyroBble OopealbHbIe 311aku. Takxke 4acTo
BCTpevanuch uBaH-4aii (Chamaenerion angustifolium
L.) Scop.), repanb necuas (Geranium sylvaticum L.),
nynHuK jecHou (Angelica sylvestris 1.), KocTsHUKa
(Rubus saxatilis L.), xBou1 necHoit (Equisetum sylvati-
cum L.), manopoTHUK >xeHcKult (Athyrium filix-femina
(L.) Roth.). Mox0OBO-THIIATHUKOBEINA SpyC TOYTH BO
BCEX Clly4asx ObUI MPEACTABICH HCKIOYUTEIBHO TH-
nokoMuyMoM OnectsmuM  (Hylocomium  splendens
Hedw.) u mHMyMoM ToueuHbIM (Mnium punctatum
Hedw.), HO BcTpewanmucs u meBpormyM [lIpeGepa
(Pleurozium schreberi (Brid.) Mitt.) ¢ KyKyIIKHHBIM
neHOM (Polytrichum commune Hedw.).

[MoxapocT mpencraBieH NPeUMYIIECTBEHHO OJb-
XOU cepol, pa3IMYHBIMI MECTHBIMH BHJIAMH U THOPH-
mamu BUAOB uB (Salix), a Takke Oepe3oil MOBHCION
(Betula pendula Roth). Pexxe BcTpedanocs moiomoe
nokosienne ocuHsbl (Populus tremula L.), a Taxoke u3-
HecnocoOHblie enu (Picea abies (L.) H. Karst.) u cocHbI
(Pinus sylvestris L.). B monnecke mpeoOianaeT psiouna
(Sorbus aucuparia L.), pexxe BCTpEYaroTCs depeMyxa
(Padus avium Mill)), cmopomuna uepHas (Ribes

rubrum L.) u mamuna (Rubus idaeus L.).
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VYpaBHeHUs CcBs3u abCOMIOTHOH cyxoil ¢uro-
Macchl (paKIyii TePEBbEB OJIBXU CEPOH C TaKCaIlMOH-
HBIM JHAMETPOM, MOJyYeHHbIE Ha OCHOBE MOJEIBHBIX
JIepeBbEB, MPECTaBIeHbI B Ta0II. 1.

Jannbie Tabn. 1 mokaseIBalOT, 4TO HauboJjee
TECHBIE CBSI3M TAKCALIMOHHOTO MaMeTpa HaOJIr0Iaf0TCs
¢ ¢pakuusMu BETBEH W JPEBECHHBI CTBOJIA. TecHOTa
CBsI3ei ¢ (paknuell JApPeBECHHBI CTBOJIA CHMXKACTCS C
YMEHBIICHHEM [OJM y4YacTHs OJNBXH CEpOi B COCTaBe
JIPEBOCTOSI.

C y4eToM TOro, YTO TECHOTa CBA3EH MEXIy IO-
KazaTesiIMA BceX (pakiuii B OONBIIMHCTBE CIydacB
npessimaer 80 %, Mbl MOMy4HIINM OOIIME AIIOMETPH-
YeCKMe YpaBHEHHS] Ha OCHOBE BCEX Mojenei
(puc. 1...4), xotopsle pabOTAIOT NPH TaKCAITHOHHBIX
nuametpax ot 4 1o 17 cm.

Ha ux ocHoBe, Kak ¥ Ha OCHOBE ypaBHEHHMH,
BEIBEICHHBIX OTAEIBHO IS KaXIOTO IPEBOCTOS, MBI
Jlaiiee BBIYUCIISUIH 3aI1ackl (PUTOMACCHI B T/Ta M B OTHO-
CUTENBHBIX BenmunHax (Tadm. 3). [Tocme yero BBIYHC-
JSUTH  PaCcXOXKJCHHUSI TIOJIyYEHHBIX (DUTOMETPUUECKUX
nokasaresei.

3aBHCHMOCTB Beca abCOIIIOTHO CyXo (uTomac-
CBI JIDEBECHHBI CTBOJIA JIEPEBHEB OJBXH CEPOH OT JHa-
MeTpa CTBOJIA BhICOTE Ha 1.3 M XapakTepusyercs ypas-

HeHueM cBsi3u (18)

M7

wood a.d.

=0.0485- D g

rae D — nuamerp cTBosia Ha Beicote 1.3 M, cMm|
the trunk diameter at a height of 1.3 m, cm.

R* =0.9196 — ocrosuas omu6ka +6.05 k.

3aBHCHMOCTB Beca abCOIIIOTHO CyXoi (uTomac-
Cbl KOPBI OJIbXH CTBOJIA JIEPEBBEB CEPOW OT JUAMETpa
CTBOJIA Ha BBICOTE 1,3 M XapakTepu3yeTrcs ypaBHEHHEM
cBs3u (19)

Mﬁiu‘& , =0.0144- 1832

a.c

(19)

R =0.7892 _ ocrosnas omnbka £1.35 k.
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Tabmuma 1

YpaBHEHUsI CBsI3M a0COIOTHO CYX0it huTomacchl Pppakuuii MOJENBHBIX iepeBbeB Alnus incana

C TaKCAITMOHHBIM AUAMETPOM

Table 1

Coupling equations of absolutely dry phytomass fractions of model Alnus incana trees with a taxational diameter

CocraB apeBocrosi| Forest stand composition

KommuectBo ~ MOmENBHBIX
nepeBbeB, mT.| Number of

model trees, pcs.

R2

AnnomMeTrpuueckoe
ypaBHenue| Allometric
equation

3aBHCHMOCTB Beca aOCOIOTHO CYXOi (PUTOMACCH APEBECHHBI CTBOJIA OT Tal
The dependence of the weight of the absolutely dry phytomass of the trunk wood on the

KCaI[IOHHOTO JHaMeTpa|

taxation diameter

1001 en.MB exn.b| 10 alders singly willow singly

5 0.986 =0.0278x%87
birch Y *
80m21B + O benE
 BOm2ls + OcenB k| 5 0.964 | y=0.1111x22017
8 alders 2 willows + aspen singly birch singly spruce
70n3Us| 7 alders 3 willows 6 0.943 | y=0.0436x24"73
6013UB10c¢ + B| 6 alders 3 willows 1 aspen + birch 5 0911 | y=0.0107x32764

3aBHCHMOCTB Beca aOCOIIIOTHO CyXOil (PMTOMACChI KOPBI CTBOJIA OT TAKCALMOHHOTO AUaMeTpal

Dependence of the weight of the absolutely dry phytomass of the trunk bark on the taxation diameter

1001 en.MB en.B| 10 alders singly willow singly

5 0.849 =0.0261x!8338
birch Y *
80m2U1B + O .benE
_ 80n2Ws +Oc epbenk| 5 0.787 | y=0.0905x4211
8 alders 2 willows + aspen singly birch singly spruce
70x3Us| 7 alders 3 willows 0.864 | y=0.0059x>3%34
60m3U1B10c¢ + B 6 alders 3 willows 1 aspen + birch 0.928 | y=10.0022x3>1021

3aBHCUMOCTB Beca abCOIFOTHO CyXOit
Dependence of the weight of absolutely

q)HTOMaCCLI BETBEH OT Takcamu

OHHOTO JIUaMeTpa|
dry phytomass of branches on the taxation diameter

1001 en.MB en.B| 10 alders singly willow singly

. 5 0.963 | y=0.0039x%%%
birch
80m2Us + Oc en.b en.E
. e c.e;[ ej?[ | . 5 0.968 | y=0.0187x>%4%7
8 alders 2 willows + aspen singly birch singly spruce
70n3UB| 7 alders 3 willows 6 0.932 | y=0.0252x>1216
60131B10c¢ + B| 6 alders 3 willows 1 aspen + birch 5 0.895 | y=0.0075x%0063

3aBHCHMOCTB Beca aOCOIOTHO CYXOi (PUTOMACCHI JIUCTBHI OT TAKCALIMOHHOTO JHAaMETpa)

Dependence of the weight of absolutely dry phytomass of foliage on the taxation diameter

1001 en.MB en.b| 10 alders singly willow singly

5 0.934 = 0.0003x3-3040
birch Y *
80m2UsB + O benE
 BOmHe+Ocenbenk| 5 0.950 | y=0.0029x>153
8 alders 2 willows + aspen singly birch singly spruce
70n3Us| 7 alders 3 willows 6 0.904 | y=0.0205x!38¢
6013UB10c + B| 6 alders 3 willows 1 aspen + birch 5 0.762 | y=0.0067x!7017

HcTOYHMK: COOCTBEHHBIE BHIUMCIEHUS aBTOPOB
Source: authors’ calculations
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JuameTp cTBONa Ha BeIcoTe 1.3 M, cM| Trunk diameter at a height of 1.3 m, cm

Puc. 1. 3aBHCHMOCTB Beca aOCONIOTHO CyXOil (hUTOMAcChl JPEBECHHBI CTBOJIA ICPEBbEB A/nus incana B Kr
OT JuaMeTpa Ha BbicoTe 1,3 M B cM
Figure 1. Dependence of the weight of absolutely dry phytomass of Alnus incana tree trunk wood in kg
on the diameter at a height of 1.3 m in cm
HcTouHuK: cOOCTBEHHBIC BHIYUCIICHUS aBTOPOB
Source: authors’ calculations

creona, kr| Weight of absolutely dry
phytomass of trunk bark, kg

Bec aBeomoTHO CyX0H (PHTOMACCHL KOPEI

© = M W &= th Oy -] 00 O o

T T T T T
3 4 5 6 7 8 9 10 11 1213 14 15 16 17

JuameTp cTrona Ha BeicoTe 1.3 M, cM| Trunk diameter at a height of 1.3 m, cm

Puc. 2. 3aBrcuMocCTb Beca aOCONIIOTHO CyX0H (prTOMacchl KOpHI CTBOJIA IepeBbeB Alnus incana B KT
OT IaMeTpa CTBoJia Ha BbicoTe 1,3 M B cM
Figure 2. Dependence of the weight of the absolutely dry phytomass of the bark of the trunk of A/nus incana trees in kg
on the trunk diameter at a height of 1.3 m in cm
HcTouHuK: COOCTBEHHBIC BHIYMCIICHUSI aBTOPOB
Source: authors’ calculations
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- oo

=
N

phytomass of branches, kg
(W8]
L
®
L 2
> ¢
®

Bec abconmoTHo cyXoi mToMacchl
BeTBei, kr| Weight of absolutely dry

JHuameTtp cTBONA HA BRIcOTe 1.3 M, cM| Trunk diameter at a height of 1.3 m, cm

Puc. 3. 3aBucuMocTh Beca abCOIOTHO CYXOH UTOMACCHI BETBEH JepeBheB Alnus incana B KT
OT AnaMeTpa cTBoJIa Ha BeicoTe 1,3 M B cM
Figure 3. Dependence of the weight of absolutely dry phytomass of Alnus incana tree branches in kg
on the trunk diameter at a height of 1.3 m in cm
HcTounnk: cOOCTBEHHBIC BHIYMCIICHHUS aBTOPOB
Source: authors’ calculations
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JlnameTp cTRona Ha BhicoTe 1.3 M, cM| Trunk diameter at a height of 1.3 m, cm

foliage, kg

kr| Weight of absolutely dry phytomass of

Bec aGCcoTmOTHO CyX0H (DHTOMACCHI JINCTBEI,

Puc. 4. 3aBrcuMoCTb Beca aOCONIIOTHO CyXO# (pruTOMacchl INCTBBI AEPEBLEB Alnus incana B KT
OT JMaMeTpa CTBOJIA Ha BEICOTE 1,3 M B cM
Figure 4. Dependence of the weight of absolutely dry phytomass of foliage of Alnus incana trees in kg
on the trunk diameter at a height of 1.3 m in cm
Hcrounuk: cOOCTBEHHBIE BEIYUCIICHHS aBTOPOB
Source: authors’ calculations
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Tabnwma 2
TakcaoHHbIe TOKa3aTEN UCCIEIOBAHHBIX APEBOCTOEB Alnus incana
Table 2
Taxation indicators of the studied stands of Alnus incana
. Cpenuuii [MonuroTa| Completeness
Cpennuit
aua- Cpennsst 3amac 1o
BO3pacT, abcolrroTHast,
Cocras npeBocrosi| For- METp,CM| BBICOTA, M| onbxe, M/ral
. net| Aver- m?/ra| OTHOCHTEJbHas|
est stand composition Average Average . Alder stock,
age age, . ) absolute, relative
diameter, | height, m 5 m3/ha
years m*/ha
cm
100n ea.VB enb| 10 alders
. . . . 29 7.3 11.4 26.7 1.46 162
singly willows singly birch
80m2Ue + Oc en.b en.E|
8 alders 2 willows + aspen sin- | 25 7.4 9.5 22.1 1.16 90
gly birch singly spruce
70n3Us| 7 alders 3 willows 26 6.7 7.0 21.5 1.25 75
60m31B10c + B| 6 alders 3
. ) 26 6.3 6.7 21.1 1.39 50
willows 1 aspen + birch
Ncrounnk: coOCTBEHHBIE BEIYUCIICHISI aBTOPOB
Source: authors’ calculations
Tabnuma 3

duTtomeTpuUecKue IOKa3aTeNu JPeBOCTOEB A/nus incana BBICOKOTPAaBHBIX €CTECTBEHHOTO IPOHCXOMKICHUS
Table 3
Phytometric indicators of Alnus incana tallgrass stands of natural origin

Opaxnun abCOMIOTHO CyXol (PHTOMACCHI, T/TA B YUCIHTENE U % B 3HAMEHATENe|
Fractions of absolutely dry phytomass, t/ha in the numerator and % in the de-
Cocrag IpeBocTosi| .
. nominator
Forest stand composition
JIPeBECHHA CTBOJIA| KOpa CTBOJIA| BETRH| nucTBal | Beero|
trunk wood trunk bark branches foliage in total
o o6mmm ypasuenusiM| By general equations
1001 en.UB en.B| 47.496 6.852 | 8.788 1.471 64.608
10 alders singly willow singly birch 73.5 10.6 13.6 23 100.0
80m2UB + Oc en.b en.E| 8 alders 2 30.887 4464 | 5.723 0.958 42.032
willows + aspen singly birch singly spruce 73.5 10.6 13.6 2.3 100.0
. 32.664 4.637 | 5.987 0.992 44.278
70n3UB| 7 alders 3 willows
73.8 10.5 | 135 22 100.0
6013UB10c + B| 6 alders 3 willows 21.295 3.224 | 4.041 0.706 29.266
1 aspen + birch 72.8 11.0 | 13.8 24 100.0
Io ypaBHEHUsIM, TOJTyYEHHBIM OTACIBHO IS KaKA0To ApeBocTos| By the equations obtained separately for each forest stand
100 en.lB en.b| 55.643 5.882 | 10.408 1.730 73.662
10 alders singly willow singly birch 75.5 8.0 14.1 23 100.0
80m2Ue + Oc en.b en.E| 8 alders 2 35.847 5.582 | 4.339 0.911 46.678
willows + aspen singly birch singly spruce 76.8 12.0 |93 2.0 100.0
. 27.038 4.761 | 7.089 1.230 40.118
70n3U1s| 7 alders 3 willows
67.4 11.9 | 17.7 3.1 100.0
60m31B10c¢ + B 6 alders 3 willows 23.190 3.305 | 3.985 0.577 31.057
1 aspen + birch 74.7 10.6 | 12.8 1.9 100.0

HcToyHuK: cOOCTBEHHBIE BEIYHCIICHHUS aBTOPOB
Source: authors’ calculations
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Tabmuma 4
PacxoxeHnst BBIYUCIEHHBIX (PUTOMETPUUECKHUX MOKa3aTeeit
Table 4
Discrepancies of calculated phytometric indicators
PacxoxneHunst BBIYMCICHHBIX (PUTOMETPUUECKHX
c | Forest stand rmokasaresei, %o|
T n
ocras ﬂpeBO,C?Oﬂ orest sta Discrepancies of calculated fetometric indicators, %
composition
JIpeBeCHHa CTBOJIA] | Kopa CTBOJIA| BeTBH| | JIMCTBA| | Bcero|
trunk wood trunk bark branches | foliage | in total
100 en.UB en.b|
i ) ) ) -14.6 +16.5 | -15.6 -15.0 -12.3
10 alders singly willow singly birch
80m2UB + Oc en.b en.E| 8 alders 2
i . ] ) -13.8 -20.0 | +31.9 +5.2 -10.0
willows + aspen singly birch singly spruce
70n3Ug| 7 alders 3 willows +20.8 -2.6 -15.5 -19.4 +10.4
60n13UB10c + B| 6 alders 3 willows
i -8.2 25 | +14 +22.4 -5.8
1 aspen + birch
HcrouHuk: cOOCTBEHHBIE BHIUMCICHUS aBTOPOB
Source: author’s calculations
Tabmnuna 5

Bec abcoimoTHO cyxoii puromaccsl Gpakiuii MOACIbHBIX JICPEBhEB Alnus incana B 3aBUCUMOCTH OT JHAMETpPa

CTBOJIA Ha BbIcoTe 1,3 M

Table 5

The weight of absolutely dry phytomass fractions of model A/nus incana trees, depending on the trunk diameter

at a height of 1.3 m

Bec abCoNIOTHO CyX0ii PUTOMACCHI ONBXHU Cepoif Mo (paKiusM, Kr|
Huametp cTBONA, CM Weight of absolutely dry phytomass of gray alder by fractions, kg
Trunk diameter, cm JIPeBECHHA CTBOJA| Kopa CTBONA| | BeTBH| JHCTBA| BCero|
trunk wood trunk bark branches foliage in total
1.582 0.297 0.336 0.071 2.286
4.384 0.720 0.869 0.162 6.135
9.035 1.349 1.705 0.292 12.381
10 15.832 2.196 2.875 0.462 21.365
12 25.037 3.269 4.405 0.672 33.384
14 36.887 4.577 6.320 0.922 48.707
16 51.601 6.126 8.639 1.213 67.580

HcTouHuk: cOOCTBEHHBIC BEIYNCICHUS aBTOPOB

Source: authors’ calculations

3aBHUCHMOCTh Beca abCOIIOTHO cyxoi (utomac-
Chbl BETBEH JIEPEBBLEB OJIbXU CEPOU OT JUAMETPA CTBOJIA
Ha BbIcoTe 1,3 M XapakTepHu3yeTcsi ypaBHEHHUEM CBSI3U
(20)

M/

branches a.d

=0.0131- D**"

R* =0.9074 — ocroras ommbka + 0.93 kr.

(20)

Jlecorexunyecknii :xypHaa 3/2022

3aBHCHMOCTB Beca a0COIIIOTHO CyXOi (uTomac-
CBI JINCTBBI JIEPEBBEB OJIBXH CEPOH OT JJMaMETpa CTBOJIA
Ha BbIcoTe 1,3 M XapakTepusyeTcsi ypaBHEHHUEM CBSI3U
2

M,i)ﬁam- o 0.0041 - DZ.fmz

(e2y)

R* =0.8214 _ ocrosuas omubxa + 0.18 k.
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“BpIOpocsl” 3a mpenessl + 36 B U3y4aeMBIX CO-
BOKYITHOCTSIX OTCYTCTBYIOT. ACHMMETPHsI HaXOAUTCS B
npexaenax 1.04-2.15, skcuecc 0.15-0.46.

TakcalMOHHBIE TIOKa3aTeNud HCCIEIOBAaHHBIX
JPEBOCTOEB OJIbXHU CEPOii Ipe/ICTaBIeHbI B TalI. 2.

Pesynbrarsl, npencrasieHHble B Tabn. 3, mos-
BOJISIIOT CYIUTb O TOM, YTO JIOJM YYacTHs KaxIOH
¢pakuuu B Hag3eMHON (uTOMacce IPEeBOCTOEB B OT-
HOCHUTEJIBHBIX BEIMYMHAX NPUMEPHO DPaBHBI Kak IIO
OOLIMM aJNIOMETPUYECKUM ypPaBHEHUSIM, TaK M IO OT-
JeTBHBIM UL KaXKIOTO APEBOCTOSA. PacXoxIeHus BbI-
YHCIICHHBIX (PUTOMETPUYECKUX IOKa3aTelel, paccuu-
TaHHBIE B [TPOLIEHTAX, IIPHUBOASATCS B Tal0. 4.

PesynbraTel, npuBeneHHBIE B Ta0n. 4, yKa3bl-
BAlOT Ha TO, YTO BBIBEJCHHBIE OOIIHME alioMeTpuye-
CKHE YpPaBHEHHS B OCHOBHOM 3aHMKAIOT (PUTOMETpH-
YecKre I0Ka3aTell, HAMMEHBIINE PACXOXKICHHS TIPH-
XomIATCs Ha (DpaKUny APEBECHHBI M KOPHI CTBOJIA.

[lpuBeneHHBIE MOIENH MOXHO HCIIOIB30BaTh

JUIsl OTIpeZiesieHus] Beca aOCOJIOTHO CyXHX (pakiui

(uTOMaCCHI OJIBXU CEPOil B KT MPH YCTAHOBJICHWUH TaK-
CaIlMOHHOTO JWaMeTpa CTBoJa JepeBa (Tabi. 5).
BruiBoabBI

[lonmyyeHHBIE — aNIOMETPUYECKHE YpPaBHECHUS
CBsi3el aOCOIOTHOM CyXoil uroMaccel hpakuuii ape-
BOCTOCB OJIBXH CEPOIl C TAaKCAIMOHHBIM THAMETPOM
MTOKA3bIBAIOT BBICOKHUE JOCTOBEPHEIC CBSA3M 3THX IMOKa-
3arenell. Hanbonee kauecTBEHHO OHH XapaKTEPHU3YIOT
(hpaknuy ApeBECHHBI U KOPHI CTBOJIA.

st IpakTUYECKOro MPUMEHEHHSI OJIbXU CEPOi
U YCTaHOBJIEHUS OOBEMOB ACIIOHHPOBAHHS yriepoaa
€e JIepeBbSIMU Ba)KHO YCTAHOBUTH CBS3b (pakiuii ee
a0COJIFOTHO CYXO# ()UTOMACCHI C TaKCAI[MOHHBIM J[Ha-
METpPOM JpEeBeCHOro cTBojia. [loaTOMy B X0ze mccie-
JIOBaHUs COCTaBJICHA COOTBETCTBYIONIAs TaOJUIlA, KO-
TOpasi MOKET OBITh TIOJIE3HOM O PSAAY XO3IHCTBEHHBIX
HarpaBieHudl i CeBepo-TaeKHOrO JIECHOTO paioHa
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