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Annomauyus. JlecHbIe SKOCUCTEMBI, 3aHUMAFOIINE TIOYTH TPETh CBOOOHON OTO JIb/ia TOBEPXHOCTH
CYLIH, UTPAIOT BaXKHYIO POJIb B TIIO0AIILHOM KPYTOBOPOTE yIiiepoja Oiaronaps CBOeH clmocOOHOCTH Ha-
KaIlUITMBATh €r0 B CBOMX TKAHSX U CMATYATH MOCIIEACTBHUSA H3MEHEHHUS KIIMMaTa. AKTyaJIbHOW CTAHOBUTCS
KOJIMYECTBEHHAs OIICHKA MPOyKTUBHOCTH JIECHBIX 3KOCUCTEM, U Ha TIEPBHIH TUIaH BRICTYIAET TOYHOCTD
OllIeHKH (hUTOMACCHI U yIJIepo/a, a Takxke conepkanus cyxoro Beriectsa (CCB) — ogHoro u3 Haubosee
TPYZIO3aTPaTHBIX MOKa3aTelNel mpu omnpeneeHn hurtomaccsl qepeBbeB. CopepikaHre BIaru B KOMIIO-
HeHTax nepeBa u CCB, xak ero oOpaTHas BeTMYMHA, XapaKTepU3yeT KU3HEHHOE COCTOSHHUE JepeBa
U BO MHOI'OM OHNPCACIACTCA KaK HACJICACTBCHHBIMU IPUYMHAMHU, TaK U YCIOBUAMHU IPOU3pACTAHUA.
N3BectHo, uro CCB BHmocnenmuduIHO, OMHAKO MAaHHBIC O €r0 PAaCHpEICICHHH B JIPEBECHHE W KOpe
BJIOJIb 110 CTBOJY JOBOJILHO peiku. Llenp Halero mcciaeqoBaHus COCTOSIIA B aHAIHM3E BHJIOBBIX OCO-
6enHocreit n3meHenusi CCB B peBecrHe 1 Kope BIOJb O CTBONTY nepeBa. [lo manHbM 3 823 nuckos,
B3STHIX 10 OTHOCHUTENBHBIM BBICOTAM CTBOJIA IIECTH JIECOOOPA3yIOMUX BHIOB BIOIH IO yPAITbCKOMY
MepHIMaHy, PACCUYMTAHBI PErPECCUOHHBIC MOJICIN CMEIIAHHOTO THIIA, BKITIOYAIOIIUE B KAYeCTBE He3a-
BHCHMBIX [IEPEMEHHBIX BO3PACT JIEpPeBa U JMaMETP CTBOJIA, 8 TAKXKE ITOJI0KEHHUE AUCKA BIOJB MO CTBOIY.
Bunosas npunamgrexxaocts CCB yuTeHa BBOJOM B MOZCIb (PUKTUBHEIX ITIEPEMEHHBIX. YCTAaHOBJIECH 00-
VI JUTSE ICCIIEIOBAHHBIX BUIOB Xapakrep m3meHeHuss CCB kak B IpeBecHHe, Tak U B KOpPE, 2 IMEHHO
€ro CHM>XCHHE B HAIIPpaBJICHHUU OT OCHOBAaHHWA CTBOJIA K BEPIIMHE. HeKOTOpBIe BUbI CYHIECTBCHHO pas-
nmgarotcs o Benmuuae CCB B apeBecune u kope. Mimetores Takoke pasnuans CCB B npeBecrHe COCHBI
Pa3HBIX PErHOHOB, MO-BUIMMOMY, BCJICACTBHE PA3JINYHS B YCIOBUAX BIarooOecreueHusl.

Knioueenle cnosa: copepxxanue Cyxoro BEIIECTBa BJOJb MO CTBONY, IPEeBECHHA U KOpa CTBOJA, CO-
CcHa OOBIKHOBEHHAsI, COCHA KeApOBasi CHOMpPCKas, eIb CHOMpCKas, MIXTa CHOMpCKas, Oepesa MoBUCIIas,
muctBeHHUIa CykadeBa, perpeCcCHOHHBIE MOJIENH

Q@unancuposanue: padoTa BBHIOJIHEHA COIIACHO TOCYAapCTBEHHOMY 3aJaHHi0 boraHWueckoro
cama YpO PAH.
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Abstract. Forest ecosystems, which occupy almost a third of the ice-free land surface, play an
important role in the global carbon cycle due to their ability to store it in their tissues and mitigate the
effects of climate change. Quantitative assessment of the productivity of forest ecosystems is becoming
relevant, and the accuracy of the assessment of phytomass and carbon, as well as the dry matter content
(DMC), one of the most labor-consuming indicators in estimating the phytomass of trees, comes to the
fore. The moisture content in the components of the tree and the DMC, as its inverse value, characterizes
the vital state of the tree and is largely determined by both hereditary causes and growing conditions.
It is known that the DMC is species-specific, however, data on its distribution in wood and bark along
the stem are quite rare. The purpose of our study was to analyze the specific features of DMC changes in
wood and bark along the stem of the tree. According to the data of 3 823 disks taken from the relative stem
heights of six forest-forming species along the Ural meridian, regression models of a mixed type were
calculated, including as independent variables the age of the tree and the diameter of the stem, as well as
the position of the disk along the stem. The species affiliation of the DMC data is taken into account by
entering dummy variables into the model. The common character of the DMC change in both wood and
bark has been established for the studied species, namely, its decrease in the direction from the base of the
stem to its top. Some species differ significantly in the DMC in wood and bark. There are also differences
in DMC of pine wood from different regions, apparently due to differences in moisture conditions.

Keywords: dry matter content along the stem, wood and bark of the stem, Scots pine, Siberian cedar
pine, Siberian spruce, Siberian fir, silver birch, larch, regression models
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BBenenue na Omaromapsl cBoell CIIOCOOHOCTH HAaKaIlIUBaTh €ro

JlecHble SKOCUCTEMBI, 3aHUMAIOIIUE IIOYTH TPETh B cBOMX TKaHsAX (A large and..., 2011; Integrated
cBOOOTHOW OTO JbJla TIOBEPXHOCTH CyIIH, WrpaioT  global assessment..., 2023). B nociennee BpeMs ak-
BOXHYIO POJIb B IIOOAJBHOM KPYIOBOPOTE YIJIEPO- THBHO OOCYXJIAeTCs BO3MOXXHOCTh WHBECTUPOBAHHUS
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B JIECOBOCCTAHOBJICHHWE W/WIU JI€COBO30OHOBICHUE
JUISL CMSITYCHHSI TIOCICICTBUN W3MEHEHMs KIMMara
(The global tree..., 2019; Comment on..., 2019). 3o
moOynniIo HaydyHOE COOOMIECTBO MCCIENOBATh KOJH-
YECTBEHHYIO OIIEHKY IPOAYKTUBHOCTH JIECHBIX KOCH-
CTeM, 1 Ha TIEPBbI TJIaH BBHICTYA€T TOYHOCTD OIIEHKH
(huToMaccel u yrieposia pa3IMIHOr0 KOMIOHEHTHOTO
cocrapa JiepeBbeB. OUH U3 CIIOCOOOB PEIlICHUS JTaH-
HOM 3a1a4¥l COCTOHT B OBBIIIEHUH TOYHOCTH OTIpe/ie-
NeHus coepkanus cyxoro Bemectsa (CCB) — ogHOTO
13 HanboJiee TPYJOCMKHX MPOLIECCOB MPH OIpeIeIie-
HUU (UTOMACCHI ¥ YIIIEPOAHOTO Myia AepeBbeB (Lle-
nopaeii, 2023). ConepkaHue BiIard B KOMIIOHEHTax
nepeBa 1 CCB, xak ero oOpaTHas BelIMYMHA, XapaK-
TEPHU3YIOT XU3HEHHOE COCTOSHHE JepeBa M BO MHO-
TOM OIPEIENSAIOTCS KaK HAaCJIEeICTBEHHBIMH TPHUYU-
HaMH, TaKk W ycioBusMu mpouspactanus (lcaesa,
Uepenaun, 1988; Haksacuna, 2002). Oco60 BaKHYIO
ponb B dusnonorun pactenuit urpaer CCB B muctse,
B 3HAYUTEIHHON CTENCHU OMpEesasi HHTCHCUBHOCTD
dotocunresa (Foliar moisture content..., 2019; Leaf
water content..., 2022). CCB B JHCTBSX OJMBKOBOTO
nepesa (Phillyrea latifolia L) o0bsicasieT okoio 92 %
U3MEHYMBOCTH YAEJIbHOW JMCTOBON MOBEPXHOCTH,
WM OTHOIIEHHS MOBEPXHOCTH JIMICTBEI K €€ CyXOH
macce (A standardized protocol..., 2001). Mudopma-
mus o BrnaxHocTd U CCB Bo ¢pakmmsax duromaccs
HacaXJICHUI HeoOXonuMa Tpu MOJEIMPOBAHUH JIeC-
HbIX nioxapos (Hiemstra, Jong, 2006).

Jns Toit wim wHOM (pakuuu (UTOMACCHl 4acTo
nipuBosTCs cpennue 3Hadennss CCB (Ycombies, 1985;
Shipley, Vu, 2002) wiu BIaxkHOCTH, Kak e¢ 00paTHOI
BermuuHEI (Yconblie, 1975). B mponBuHYTHIX BapHaH-
tax oueHku CCB narorcst B CBSI3U C BO3pacToM Jepe-
Ba, €T0 BHICOTOH WU JAuaMeTpoM cTBojia (MoadaHoB,
1964; Bergstedt, Olesen, 2000; Baturaygil et al., 2021).
[Ipu MomenmupoBaHuM (PUTOMACCHI W TIEPBHYHOM TIPO-
nykuuu nepeBbeB Briag CCB Moxer oOBACHSTH 10
55 % ux mmenunBoctH (Leaf dry matter..., 2017).

UzBectHO, utro CCB TecHO Koppemnmpyet ¢ Oaswc-
HO I0THOCTBIO ([TomyGosipuHoB U 1p., 1982; Shipley,
Vu, 2002). ITocKonbKy W3MEHYHBOCTEH OA3MCHOM TTOT-
Hoctu Hmke, yeM CCB (wnmm BnaxHOCTH), TOKa3a-
TeJIb 0A3UCHOM TUIOTHOCTH KaK HaMMEHEe W3MEHYH-
BBIH W 0oJiee JICTKO YCTaHABIMBACMBIN HCIIOIB3YETCS
st onpenenennss CCB B nmpesecune. Koadduiment
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KOPPEJISILUA [PU 3TOM MOXET COCTaBJIATh y Oepesbl
—0,520, y cocunt —0,890, y e —0.810 (ITomyGosipuHOB
u 1p., 1982) u y mannoka (Manihot esculenta Crantz)
—0,999 (Determination..., 2011).

[IpousBoacTBO OMOdHEPTHM — BaKHBIA KOMIIO-
HEHT YCWJIMH IO CHIDKEHHMIO 3aBUCHMOCTHU OT HCKO-
naemMbIx BHIOB TorumBa (TrokaBmHa u ap., 2018),
a OCHOBHOH OMOIHEPreTHYECKON XapaKTepUCTHKOU
SIBIIIETCSI TETUIOTBOPHAs CIOcOOHOCTh (TerutoTBop-
Has CIIOCOOHOCTD..., 2024). Ha3BaHHBIN mOKa3aTeNb
XapaKkTepHu3yeT He TOJBbKO KayecTBO OMOTOIUIUBA, HO
W UCTIONB3YeTCsl MPU WHAEKCHPOBAHWHU DHEPIeTHYe-
CKMX LIUKJIOB B JIECHBIX 3KocucrteMax (Zeng et al.,
2014; Energy stored..., 2021). OgHuM U3 cioco0oB
MoNy4YeHus] OMOPHEPTHN SBISIETCSI aHadpOOHOE pac-
LICTUICHUE DPACTUTENBHOTO CHIphsl B OHoOpeaxkTopax
U TIocTe[oBaTeIbHOE PeoOpa3oBaHue TOITyUYESHHOTO
Ouorasa B EKTPUIECTBO U TEIUIO C IOMOIIBIO CIIELH-
anpHoro rereparopa (Weiland, 2010). YauTsiBast, uto
BBIXOJl METaHa B OCHOBHOM ONPEAEISIETCS] BBIXOIOM
CYXOTO BEILIECTBA, BEICOKUH BBIXOJ CYyXOrO BEIECTBA
SBJISIETCS] OCHOBHOM LI€JIbIO BRIPALMBAHUS «OHOTa30-
BbIX» KynbTyp (Herrmann, Rath, 2012).

Jnst TOCTIDKEHUSI ONTUMATBHOTO HCIIONh30BAHUS
OTXOZIOB JIECO3arOTOBOK B DHEPIETHKE Ba)KHO 3HATH,
KaK pa3iuvHble METOIBI 00pabOTKU M XpaHEHHsI BIIUSI-
IOT Ha CBOMCTBAa MCXONHOIO ChIphbsl. AHAJIN3 HM3MEHE-
HUS COICPKaHUS BJIard B pasHbIX BapHaHTax XpaHe-
HHS OTXOJIOB JIECO3aTOTOBOK XBOWHBIX TMOPOJ BBISIBUIT
HE TOJIBKO XapaKTep CHIDKCHUS BIAXKHOCTH B IPOLIEC-
CEe €CTECTBEHHOHM CYIIKH, HO M BIMSHHE BIAKHOCTU
Ha MOTEPIO CyXOro BEIIEeCTBa, BAphUPYIOLIYIO OT 1 10
3 % B mecsan (Modelling moisture..., 2011; Open-air
storage..., 2015). Ilockonbky TeMIbl H3MEHEHHUS CO-
JIeprKaHuUs BIIard M CyXOT0 BEIIECTBA B TIPOLIECCE BBICHI-
XaHUS 3aBUCST OT IIOT0A1bl, ObLIN pa3pabOTaHbl MOJEIH
OLICHKH HA3BaHHBIX ITOKa3aTeNeil BO BpEMEHHU C YYETOM
noroansix ycnosuit (Weather based moisture. . ., 2018)
u creneHu paznokenus (Dry matter losses..., 2019).

Takum o6pazom, CCB ananmsupyercs ucciienopa-
TENSIMH BO MHOTMX NPUIOKEHHSX KaK TEXHUUECKOTO,
TaK 1 OMOJIOTHYeCcKoro Xapakrepa. OqHako MHOTO(aK-
TOpHBIE 3aKkoHOMepHOCcTH u3MeHeHnus CCB B npese-
CHHE M KOpE 10 OTHOCHUTENBHBIM BBICOTAM CTBOJIA IO
AHAJIOTUM C MOJEJSIMU uHceN cOera BAOJb 10 CTBOILY
(Yconbues, 1984) pakTuyecku He U3y4alKCh.
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Ieab, MmeToqMKA
U 00bEKTHI HCCJIETOBAHUS

Lenp HacTOsIIIETO MCCIENOBAHMS COCTOSsIIA B aHa-
J3e BUIOBBIX ocoOeHHocTelt u3menenns CCB B mpe-
BECHHE U KOpE BIOJIb 110 CTBOJIY JIepeBa.

Jis mOCTWMXKEHUs TOCTaBICHHOW IeIH MBI HC-
MOJIH30BAJIA ABTOPCKYIO0 0a3y AMITMPHYCCKUX JaHHBIX
0o CCB necoobpazyromux mopon Ceseproit EBpazun
(Usoltsev, 2020).

U3 mee oroOpano 3823 monmenbHBIX AepeBa, pac-
MpeiesieHre KOTOPBIX 110 JPEBECHBIM BUAM IPEICTaB-
nieHo B Tabm. 1.

Ms1
ckue mozaenn CCB cmerannoro tuma (mixed-effects

npeanojaracM IMOCTPOUTh  AJITIOMETpHYC-

models) (YcomprieB u ap., 2018), BriIrogaromme Kax
YHCJICHHBIC (JICHAPOMETPUYCCKUE TMMOKA3aTeNn), TaK
U (UKTUBHBIC MEPEMEHHBIC, KOTUPYIOIINE BUIOBYIO
TIPUHAIC)KHOCTH UCXOMHBIX JaHHBIX (TaoI. 2).

Tabnuya 1
Table 1

Craructuku nokaszarenei 3823 MOAEIbHBIX IEPEBbEB, BKIIOUEHHBIX B PEIPECCUOHHBINA aHAIIN3

Statistics of 3823 sample trees included in the regression analysis

TTokasaresii HCXOMHBIX JAaHHBIX
Crarucruku Indicators of the initial data
Statistics
A D Sw Sbk
CocHa oObikHOBeHHas Pinus sylvestris L., Typraiickuii nporu6
Pinus sylvestris L., Turgai Depression
CpenHee 3HaYeHUE 27.0 7.0 442 482
The average value
MggnManbnoe 3HAUCHUE 5.0 0.3 27.1 25.0
Minimum value
MaKgHManLHoe 3HAYCHHC 110,0 345 70,0 835
Maximum value
CraHaapTHOE OTKJIOHEHHE
Standard deviation 18,0 >3 7.2 11,5
Koadduuuent sapuanuu, %
Coefficient of variation, % 67,7 756 16,4 238
Ywcio HaOmOneHHH
Number of observations 3500 3492 3180 3180
CocHa oObIkHOBeHHas Pinus sylvestris L., Cpenauit Ypan
Pinus sylvestris L., Middle Urals
CpenuHee 3HaueHHE 24,0 8.9 394 40,1
The average value
MggMMam,Hoe 3HAYCHHUE 15.0 24 30,0 28.6
Minimum value
MakgnManLHoe 3HAuYCHHUE 32,0 20,0 55.6 56,5
Maximum value
CraniapTHOE OTKIOHEHHE
Standard deviation 6,5 4,6 >0 3.6
Koaddumment Bapuanyu, %
Coefficient of variation, % 274 S5 12.8 14,1
Yuco HaOMOACHUH
Number of observations 110 110 110 110
CocHa cubupckast Pinus sibirica Du Tour., Cpenuuii Ypan
Pinus sibirica Du Tour., Middle Urals

CpenHee 3HaYCHUE 92,0 19.4 46.8 53.9
The average value
MmmManLHoe 3HAYCHHE 50,0 8.1 357 04
Minimum value
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Ilpooomicenue madn. 1
Continuation of table 1

[Tokazarenu HUCXOOHBIX TAHHBIX

Craructuku Indicators of the initial data
Statistics

A D Sw Sbk
ﬁ:ﬁfﬁfgiﬁﬁfj‘*a“e“e 146,0 293 63,9 61,9
CranmapTHOE OTKIIOHEHHE
Standard deviation 3.1 6,0 7.1 3.7
Koadumuent sapuarmu, %
Coefficient of variation, % 36,1 30,9 15,2 10,6
Yuco HaOmoneHmi
Number of observations 38 38 38 38

Ene cubupckas Picea obovata L., Cpenauii Ypan
Picea obovata L., Middle Urals
CpenHee 3HaYeHNE
The average value 770 20,4 46,2 43,9
MuHMMaJIbHOE 3HAUYCHHE 370 6.1 334 35.0
Minimum value i > K ’
ﬁgﬁfgﬁfnﬂ‘;‘;ﬁfjﬂa“e‘me 134,0 37,9 66,8 60,0
CranpapTHOE OTKIIOHEHHE
Standard deviation 28,1 10,2 8,1 35
Koadduinent Bapuanuu, %
Coefficient of variation, % 36,5 49,9 17,5 12,6
Yucno HaOMIOICHHI
Number of observations 84 84 84 84
CocHna cubupckast Abies sibirica L., Cpeanuii Ypan
Abies sibirica L., Middle Urals
Cpentee 3Ha4YeHUE
The average value 69,0 13,7 43,0 42,1
MuHuMaIBEHOE 3HAYEHUE 200 0.8 313 250
Minimum value ’ > i ’
ﬁgﬁfﬁ;ﬂi’;ﬁeﬁme“m 164,0 40,3 57,2 57,1
CranmapTHOE OTKIIOHEHHE
Standard deviation 28,0 8,6 3.5 6.3
Koaddumment sapuarmu, %
Coefficient of variation, % 40,7 62,9 12,7 15,1
Yuciio HaOmroneHmit
Number of observations 214 214 213 213
Bepesa nposucnas Betula pendula Roth, FOxub1ii Ypan
Betula pendula Roth, Southern Urals

Cpennee 3HaYeHHUE
The average value 570 15.2 57,0 355
CraHzapTHOE OTKIOHEHHE
Standard deviation 15,0 3.3 37 3.0
Kosddument Bapuanuu, %
Coefficient of variation, % 26,5 34.8 10,0 84
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Oxonuanue mabon. 1

The end of table 1
ITokasaresu MCXOQHBIX JaHHBIX
Craructiku Indicators of the initial data
Statistics
A D Sw Sbk
Yucno HaOmoneHnin 159 159 159 159

Number of observations

Jlucteennuna Cyxauesa Larix Sukaczewii N. Dyl., Typraiickuil nporu6 (KyasTypbl)
Larix Sukaczewii N. Dyl., Turgai Depression (plantation)

Cpenree 3HaUCHHE 40,0 16,1 58,7 475
The average value

MggnManbﬂoe 3HAYEHUE 40,0 6,2 45,0 32,8
Minimum value

MaKgHManLHoe 3HaUYEHHUE 40,0 28,0 713 66.7
Maximum value

CranmapTHOE OTKIOHEHHE
Standard deviation 0 6,3 6,9 9,3

Koadpuuument Bapuanuu, %
Coefficient of variation, % 0 39,1 1.8 19.6

Yucno HaONMoneHHH
Number of observations 81 81 39 39

Ipumeuanue. A —BO3pacT aepesa, JetT; D — JuaMeTp CTBOJIA Ha BhICOTE IpynH, cM; Sw u Shk — cootBeTcTBeHHO CCB B npeBecuHe
U Kope cTBoia, %.

Note. A — is the age of the tree, years; D — is the diameter of the trunk at chest height, cm; Sw and Shk — are, respectively, the DMC
in the wood and bark of the trunk, %.

Tabnuya 2
Table 2
Cxema KoaupoBaHus BUIOB € YKa3aHHEM PETHOHOB, B KOTOPHIX onpeaeneHo CCB npeBecuHbl
1 KOPBI 110 OTHOCUTEJILHBIM BbBICOTAM CTBOJIOB ZICPCBLCB
Species coding scheme indicating the regions in which the DMC of wood
and bark is determined by the relative heights of tree stems

OUKTHBHEIE TEPEMEHHBIC
Bu Pernon Dummy variables
Types Region
X X X X Xs X

CocHa 0OBIKHOBEHHAS Typratickuit mporud

. . L . 0 0 0 0 0 0
Pinus sylvestris Turgajskij progib
CocHa 0OBIKHOBEHHAs! Cpenuuil Ypan 1 0 0 0 0 0
Pinus sylvestris Middle Urals
CocHa cubupckas Cpennuii Ypan
Pinus sibirica Middle Urals 0 1 0 0 0 0
Eunb cubupckas Cpennwuii Ypan
Picea obovata Middle Urals 0 0 1 0 0 0
ITuxTa cubupckas Cpemnmii Ypan
Abies sibirica Middle Urals 0 0 0 1 0 0
bepesa nosucnas HOxHbI Ypan
Betula pendula Southern Urals 0 0 0 0 1 0
JlucrBennnna CykaueBa Typraickuii moru6
Larix Sukaczewii lellr) aiskii ro P b 0 0 0 0 0 1
(KyIETYpBI) gaJsk1) prog
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B paccunTpiBaeMyr0 MOJIENb B KAY€CTBE HE3aBHCH-
MBIX IEPEMEHHBIX, HAPSAY C BO3PACTOM U AUAMETPOM
CTBOJIa, BKIIFOUMIIM 3HAYEHUSI OTHOCUTEIFHOM BBICOTHI
(B moJsX OT OOIIIEi BBICOTHI CTBOJIA) B IEPBOH, BTOPO
U TPEThEN CTENEHU. B cuily HEIIMHENHOCTU UCCIeny-
€MBIX 3aBHCHMOCTEH MpUMEHEHO Jiorapu(pMupoBanme
MIepeMeHHBIX. VICKITIoUeHne cocTaBUiIa OTHOCHUTEINb-
Has BBICOTA CTBOJIa KaK HE3aBUCHMas MEepeMEeHHad,
mMeHstomasics B quanaszone ot 0 go 0,9, n mosTomy
OHa BBEJICHA B MOZENb B BUJE MOJIMHOMA 0Oe3 Jiora-
PUPMHUPOBaHHSI.

[TockonbKy W3BECTHa CHEMU(PUYHOCTh PEAKIUU
IPEBECHBIX BHJOB Ha m3MeHeHus kiumara (CyBo-
poBa, 2009; Impact of warmer..., 2022), s ydera
ATOW BHIOCHEIU(DUIHOCTH B MOZACIb HEOOXOIUMO
BKJIFOYAaTh CHUHEPTH3MBI, T.€. TMPOU3BENeHHUS X; Ha
CTPYKTYPHBIE U KIIMMAaTHYECKUE HE3aBUCHMBIE Tiepe-
MeHHble. Ho 0e3 mpenBapuTenbHOrO KaueCcTBEHHOTO
aHaM3a B3aMMOJCUCTBUU MeXaHHUYeCKHU mepedop
CHUHEpPIU3MOB NPUBOIUT K TOMY, YTO MOJAEIh CTaHO-
BUTCS HEyCTOWMYMBOM, T.€. HEKOPPEKTHOM MPU CMEHE
(hakTHYEeCKUX HMCXOMHBIX IAaHHBIX. BBIXoJ Ha mOy-
YeHHE KOPPEKTHBIX CHHEPTU3MOB B TONOOHBIX CITy-
Yasx BO3MO)XEH, B YaCTHOCTH, IyTEM IMPHUMEHEHUS
METO/Ia MOCIIEIOBATEILHOTO COKPAIIEHUS Pa3MepHO-
cti (Yconbles, 1985). CyTs ero B ToM, 4TO BHa4aje
BBIBOJIUTCS CBA3b MCKOMOW MEPEMEHHON C OJHOMN U3
HE3aBHCHUMBIX IEPEMEHHBIX, 3aT€M pPaCCUUTHIBAETCS
CBSI3b MOJYYCHHBIX PErPECCHOHHBIX K03()UIIIEeHTOB
CO BTOpPOH HE3aBHCHMOW MEPEMEHHON M BCTaBIISIET-
Csl B TNEPBYIO 3aBHUCHMOCTh. 3aT€M PaCCUUTBHIBAETCS
CBSI3b MOJYYCHHBIX PErPECCHOHHBIX K03(UIIHEeHTOB
C TPEThEH HE3aBUCUMOU TIEpEMEHHOH 1 T. . (MatBees,
Ycomerie, 1991; Perpeccnonnsie mMonmenu..., 1994).
[Tomy4yaeM CTpyKTypy MOAENH, PETPECCHOHHBIE KO-
3 UITHEHTH KOTOPOH YTOYHSIOTCS Ha BCEM MAacCHBE
JMaHHBIX. HO 11 3TOTO HY’KHO HMETh XOPOIIO CTPYKTY-
PHpPOBaHHYIO (ONHM3KYIO K OPTOTOHAJIBHON) MCXOIHYIO
MHOTO(AKTOPHYIO MATPHITy TAaHHBIX, OOBIYHO IIOJTY-
YaeMyro MpH IJIAHUPOBAHUU aKTHBHOTO JKCIIEPUMEH-
ta. [Ipy TuIaHUpPOBaHMM MACCUBHOTO 3KCIEPHMEHTAa,
KaKk B HallleM CIIydae, ee MOJIy4NTh MPaKTHIECKH He-
Bo3MOkHO (Hamimos, 1971). [lockonbKy B 3TOM CBSI3U
HUMEETCS PUCK MONYyYECHHUS] HEKOPPEKTHBIX B3aHMMOACH-
CTBH, MBI OTPaHUYMBACMCSl BKIIOUEHHEM B MOJEIh

IIpOCTOTO Omoka (1)I/IKTI/IBHLIX NEPEMCHHBIX.
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Pe3yabrarhl U UX 00Cy:KIeHHE
B utore pacdeToB moaydeHb MOICIIH:
— i CCB B npeBecune

In(CCB) =2,8356 + 0,4875(InA) — 0,0362(InAy> —
—0,1022(InD) + 0,2456h, — 0,9994h2 + 0,6089h3 —
—0,0653X, — 0,0871X, — 0,0775X; — 0,1666X; +
+0,1676Xs + 0,2572X,; (1)
adjR? = 0,646; SE = 0,100;

— ana CCB B xope

In(CCB) = 3,5630 + 0,3347(InA) — 0,0308(InA)* —
—0,0567(InD) — 1,6054h,+ 1,7272h2 — 0,5868h —
~0,1031X, + 0,1106X; — 0,0826X; — 0,1817.X, -
—0,2850X; + 0,0185X;; Q)
adjR> = 0,608; SE = 0,140;

e A — Bo3pacT JepeBa, JieT; D — aiuaMeTp CTBOJIA Ha
BBICOTE TPYIIH, CM; /; — OTHOCUTEJbHAS BBICOTA, BBIPA-
YKeHHas B JIOJISIX 0011elt BeICOTHI fepeBa; CCB — comep-
JKaHMEe CyXOro BelIecTBa B JIpeBECHHE WIH Kope, %.
CBoOomnbrit wieHn mozeneit (1) u (2) ckoppekTupoBaH
Ha jorapudmuueckoe mpeoOpasoBanue (Baskerville,
1972). B okoHUYATENBHYIO CTPYKTYPY MOJIEIEH BKIIIO-
YeHBI TOJIKO HE3aBHUCHMBIE IePEeMEHHBIE, CTATHUCTH-
YeCKHM 3HaYMMbIe Ha YpoBHE Pos. Koadduiment ne-
TepMHUHAIMH adjR’ CKOPPEKTHPOBaH HAa KOJIUYECTBO
nepeMeHHBIX; SE — cTaHmapTHas ommoka Mozeneit (1)
u (2). PaBHOMEpPHOCTh OCTAaTOYHON AWCIEPCHU MOJIE-
neii (1) u (2) nonTBepxaaer puc. 1.

ITocne momcranoBku B Moaenu (1) u (2) cpeqaux
3HaueHui Bo3pacTta (32 roma) W AMameTpa CTBOJA
(8,2 cM) myTem TaOyIMpoOBaHUS MOJEJCH IO 3a1aBa-
e€MBIM 3HaYeHHUSM OTHOCHTENBHOM BBICOTHI B JHara-
30He oT 0 10 0,9 moCTPOEHHI 171 Ka)KJ0ro BUAA 3aBH-
cUMOCTH, Tpadudeckoe n300pakeHue KOTOPBIX JaHO
Ha puc. 2 u 3.

Cyns no puc. 2 u 3, CCB kak B IpeBeCUHE, TaK
U B KOp€ CHMXXAeTCs B HAlpaBIIEHUU OT OCHOBaHUS
CTBOJIa K €r0 BEpIIMNHE, XOTSI MO KOH(PHUTypaIruu JIn-
HUM PErpeccHH HECKOJbKO paznuyarorcsi. Hanbomb-
niei JoJIed CyXoro BEIeCTBa B JPEBECUHE OTIINYAIOT-
cs Gepesa W JINCTBEHHWIIA, 2 HAUMEHBIIEH — MUXTa.
Ha Cpennem Ypane cocHa, Keap U €JIb HMEIOT OJIH3-
kue 3HaueHust CCB B npeBecune, HO cocHa B Typraii-
CKOM TIporu0e cymiecTBeHHO TnpeBocxoaut mo CCB
cocay Cpennero Ypana BciencTBue 0oiee jKeCTKUX
YCIIOBUH pOCTa B CTEIH.
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3HAYCHUI

The logarithm of the actual

values

Jlorapudm dakrTrHuecknx

3,1 3.6 4.1 4.6 ' 29 4.0 5.1

Jlorapudm pacyeTHbIX 3HAUYCHHIH
The logarithm of the calculated values

Puc. 1. CootHomeHne (GaKTHIECKUX M PACYETHBIX JaHHBIX 10 MoaemsiM (1) u (2):
a — ISl IPEBECHHBI, 6 — [UIs1 KOPBI
Fig. 1. The ratio of actual and calculated data for models (1) and (2):
a — for wood, 6 — for bark
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Puc. 2. Usmenenne CCB B apeBecuHe BIOIB 10 CTBOITY JiepeBa cortacHO Mozend (1)
O6o3HaueHns 3nech u ganee: [ — Pinus sylvestris L., Typraiickuii mporu0; 2 — Pinus sylvestris, Cpenauii Ypai;
3 — Pinus sibirica Du Tour., Cpexnuit Ypair; 4 — Picea obovata L., Cpennuit Ypamn; 5 — Abies sibirica L., Cpegauit Ypair;
6 — Betula pendula Roth, YOxus1it Ypan; 7 — Larix Sukaczewii N. Dyl., Typraiickuii nporu6 (KyiTbTypbl)
Fig. 2. DMC change in wood along the stem of the tree according to the model (1)
Designations here and further: / — Pinus sylvestris L., Turgai Depression; 2 — Pinus sylvestris, Middle Urals;
3 — Pinus sibirica Du Tour., Middle Urals; 4 — Picea obovata L., Middle Urals; 5 — Abies sibirica L., Middle Urals;
6 — Betula pendula Roth, Southern Urals; 7 — Larix Sukaczewii N. Dyl., Turgai Depression (plantation)
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Fig. 3. The change of DMC in the bark along the stem of the tree according to the model (2)
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Hawn6onsmee CCB B xope HaOmomaercs y Keapa
U HauMeHbliee — y Oepesbl. binskue 3nauenuss CCB
B KOpe y COCHBI W Kefpa B Typraiickom mporube,
a Take y cocHbI U enu Ha CpenHeM VYpaie.
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B JIpeBECHHE, TaK U B KOPE, @ UMEHHO €T0 CHI)KEHHE
B HalpaBJICHUU OT OCHOBAaHHUS CTBOJIA K BEpIIHHE.
HekoTopsie BUIIBI CYIIECTBEHHO Pa3INYaIOTCA 110 Be-
nuuuHe CCB B apeBecune u kope. MIMerorcst Takxke

pazmuuuss CCB B apeBecuHe COCHBI pa3HBIX peruo-
BriBOabI HOB, [10-BU/IUMOMY, BCJIEACTBUE PA3INYMS B yCIOBUIAX
Takum o0pa3zoM, ycTaHOBIEH OOMmMH ANl HUC-  BIArooOecredyeHUs.

CJIeIOBAaHHBIX BUIOB xapakTep m3meHeHus: CCB kak
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