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OCOBEHHOCTU BUOXUMUYECKOIO COCTABA APEBECUHDI ENIU

B HACAXKAEHUSAX, MOABEP)XEHHbIX YCbIXAHUIO, B XBOMHO-
LUIMPOKOJIUCTBEHHOM 30HE EBPOMNMENACKOM YACTU POCCUU
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TpencraBiieHbl pe3ysIbTaThl HCCIISIOBAHUSI TI0 H3YyYSHUIO 0COOEHHOCTEH OHOXUMHIECKOTO COCTAaBa eJIM CHOUPCKOM
(Picea obovata Ledeb.) B ycloBHsSX UX MaCCOBOTO yChIXaHHUs HA TeppuTOopun Yamyprckoit Pecyonuku. Cocro-
SIHAC HACAXKICHUN OINPEIENICHO MO CIIOCOOHOCTH 0co0el BhIpabaThiBaTh SKCTPAKTUBHBIC BEIICCTBA B 3aBHUCH-
MOCTH OT MX JKU3HEHHOTO COCTOSIHUS. 10 TaHHBIM OHOXMMHUYECKOTO aHAIIN3a YCTAHOBICHO HAHOOJIee BHICOKOE
cofiep)KaHUe IKCTPAKTHBHBIX BEIIECTB Y 0CO0CH XOPOIIEro 1 yI0BIETBOPUTEILHOTO KU3HEHHOTO COCTOSHHUS, Y
JICPEBBEB HEYIOBICTBOPUTEIBHOTO COCTOSIHUSI OMOXUMUYCCKUE TIOKA3aTeIM Ha HU3KOM YPOBHE, UTO CBSI3aHO C
OTCyTCTBHEM camoperyisinud. CaenaH BEIBOJ O TOM, YTO SKCTPAKTUBHEIC BENICCTBA B APEBECHHE UMEIOT CyIIle-
CTBEHHOE 3HaUCHHE IS aIalTUBHBIX PeaKIHil €11 CHOUPCKOH, a yCUIICHHE UX BBIPAOOTKH — OTBETHAsS peaKIIns
Ha HETraTUBHBIC (DAKTOPBI CPEIIbI.
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Ba)KHOCTL TEeMHOXBOMHBIX HacaxaeHuit Cesep-
HOTO TIOTyIIapus 00yCIOBICHA UX II00ATBHBIM
3HAYEHUEM B PACIPENEICHUU OPraHUYECKOrO yIye-
pona [1]. CymecTBeHHOE YXYAIIEHHE COCTOSIHUSA
TEMHOXBOWHBIX JECOB, KOTOPOE B psiAe Cllydyacs
COMPOBOXKIACTCSI YChHIXaHUEM APEBECHBIX MOPO/I,
MpOsIBUIIOCH BO BceM CeBepHOM MONyIIapuH. DTOT
Mpoliecc BeCbMa TUHAMHUYEH U OXBATHIBACT BCIO
OopeanbHyr0 30HY — OT EBpomnsl 10 CeBepo-Ame-
PUKAaHCKOTO KOHTHHEHTa CO BCEMH JIeCO00pasyro-
My opogamu [2—4]. MaccoBoe yChIXaHUE €NH
HA 3HAYUTEJBHOU IUIOIIAAU €BPOIEHCKON 4acTu
Poccun nocie aHoManabHO BBICOKMX TeMIEpaTyp
2010 . BBI3BAJIO 3HAYUTENBHBIN HHTEpEC UCCIIENO0-
Baresiell K mpobjaeMe N3y4eHus: yCTOWINBOCTH €J10-
BBIX HACaXICHUN K HEOIarompUsTHHIM MOTOAHBIM
YCIJIOBUSIM, aHTPOTIOT€HHOM Harpyske, BpeAUTENsIM
u 6ome3nsMm [3, 5, 6].

B crnoxxuBmmxcs 00CTOSITETBCTBAX MPOBOISTCS
LIMPOKHUE UCCIIE0BAHUS YCTONUNBOCTH €JIOBBIX Ha-
cax/IeHui Ha 0a3e N3yUeHHS HKOJIOTHUECKOM OMOXHU-
MHH JIpeBECUHBI. J[peBeCHHA XBONUHBIX ITIOPOJ, B TOM
YUCJIE €JIU, COCTOUT U3 MOJUMEPHBIX CTPYKTYPHBIX
(11emTr0N1036!, TEMUIIEIITIONO03bl U JIMTHUHA) U He-
CTPYKTYPHBIX KOMIIOHEHTOB (?KCTPAaKTUBHBIX Be-
LIECTB, 30JIbI U 1Ip.). Baoicuyro 3awummyio gyynkyuio
6 Opesecune X6OUHbBIX NOPOO NPU OCUICMEUU BHEUHUX
9KONO2UYECKUX CIPECCO8 GbINONHAIOM IKCMPAKIMUG-
Hble gewecmed, 0b1adanwue 8blCOKOLU OUONL02U-
yeckol akmusHocmoio. VI3yueHue 3KCTpaKTUBHBIX
BEIIIECTB JPEBECHHBI Hanboee aKTUBHO BEJETCS B
3apyOeKHBIX CTpaHax, Iie X pacCMaTPUBAIOT Kak
€CTECTBEHHBIX HHTHOUTOPOB aKTMBHOCTH JIPEBECHOM

MUKPOOHUOTHI [ 7], B LIETSX MO3HAHUS TPUPOJIBI ITUX
BemiecTB. JlureparypHsiii 0030p paboT, MOCBSIICH-
HBIX DKCTPAKTUBHBIM BEIECTBAM, MPEJCTABICH B
Tpyaax 3apyOexHbIxX yueHbIx [8—10]. M3yuenue skc-
TPaKTUBHBIX BEIIECTB APEBECUHBI XBOMHBIX IOPOJI B
KOHTEKCTE (DapMaKOJIOTHYECKUX ACIEKTOB aKTUBHO
MPOBOJAT U crienaIncThl B Poccuiickoit denepannn
[11,12].

CrpykTypa IpeBECHHBI U €€ OMOXUMUYECKasl CO-
CTaBJISIONIAS MOTYT U3MEHSIThCS TIOJ] BIUSHUEM Pa3-
JINYHBIX BO3JEUCTBUH. IS BBISIBJIEHUS 3aKOHOMED-
HOCTEH TaKMX U3MEHEHUH Ba)KHOE 3HAYEHHUE UMEET
YETKOE MPECTABICHUE O BIUSHUHU HA APECBECUHY
OT/EIIBHBIX 3KOJIOTHUeCKUX (akTtopoB. ConepkaHue
SKCTPAKTUBHBIX BEIIECTB CUIIHHO BApPbUPYET HE TOJb-
KO Ha Pa3IMYHBIX YYACTKAX JIECHBIX MACCUBOB, HO U
OT 0CcO0H K 0CO0H, B 3aBUCUMOCTH OT UX KU3HEHHOI'O
coctosinus [13].

Lienb pa6oTbl

Henp paboTbl — H3yueHUE coaepKaHus dKC-
TPaKTHUBHBIX BEIIECTB B JIpEBECHHE y 0CO0e e
Pa3IMYHOTO KMU3HEHHOTO COCTOSHHUSL.

MaTtepuanbl U MeToAbl UCCNefoBaHNSA

UccnenoBanust mpoBeieHbl HA TEPPUTOPUH Y-
Myprckoit PecniyOnuku (rutomans 42,06 Teic. kM),
KOTOpasl PacIoJjIOKeHa B eBpolelickoi yactu Poc-
cun — B OacceitHax pex Kambr u BsiTku k 3anagy ot
Ypanbckux rop Mmexxay 56°00' u 58°30' ¢. mr., 51°15'
u 54°30' B. n. M3yuaemas TeppUTOpHs BBITSHYTA C
ceBepa Ha 1or mpuMepHo Ha 320 kM, ¢ 3amajga Ha
BOCTOK — Ha 200 KM, pa3MeIasch B Mpeaesiax AByX
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Puc. 1. Kaprocxema pacronoxeHus IpOOHBIX IUIOIIAAEH Ha TEppUTOpUH YAMYpTCKoil PecryOmuku:
1 —TIIT1 (3aBbsumoBckoe — 1); 2 — I1I12 (3aBbsmoBckoe — 2); 3 — II13 (SIranckoe — 1);

4 — I1I14 (SIranckoe — 2)

Fig. 1. Map of the trial plots on the territory of the Udmurt Republic: / — PP1 (Zavyalovskoe — 1);
2 — PP2 (Zavyalovskoe — 2); 3 — PP3 (Yaganskoye — 1); 4 — PP4 (Yaganskoye — 2)

na"amadTHRIX 30H: 1) TaexHo# (OopeanbHON 30He/
FO)KHO-TAEKHOU MO/I30HE); 2) moaraexHou (Gope-
aJIbHOM-cy000peaIbHON 30HE XBOWHO-IITHPOKOIH-
CTBEHHBIX JIECOB). 30HaIbHas IpaHHIla COBIAAET
¢ ceBepHOU rpanwutieit apeana Quercus u Corylus,
YCIIOBHO €€ MPOBOJIAT MEKAY HAaCEJIEHHBIMHU ITyHKTa-
mu BaBoxx — Hputra — MxeBck — BoTtkunck [14]
(puc. 1). 3HaunTenpHast BHITAHYTOCTh TEPPUTOPHU
C ceBepa Ha [OT M XOJIMHUCTO-YBaJUCThIN penbed 00-
YCIIOBWJIM CYIIECTBEHHbIE OTIMYNS B TeMIIepaType
BO3/IyXa, €r0 BJIQ)KHOCTH, BETPOBOM PEXHME, KOJIU-
YECTBE OCAJKOB MEXKY CEBEPHOM U I0KHOHI YaCTAMMU.

Jl1st O1leHKM TaKCAllMOHHBIX MapaMeTpoB U CO-
CTOSIHUS €JIOBBIX HACaKACHUH 3aJ0KEHBI TPOOHBIC
mwromasau (I1IT) pasmepom 100100 M B ABYX Jiec-
HUYECTBaX — 3aBbSUIOBCKOM U SIraHCKOM B MojTa-
eXHOU (OopeanbHON-CcyO0OpeanbHON/30Ha XBOW-
HO-IITUPOKOJIMCTBEHHBIX JIECOB) 30HE. B Kax10M
snecHuyectse — no ase [1I1 B HacaxkneHusx ¢ npe-
o0NaJaHueM €11, B MECTaX UX aKTUBHOTO YChIXaHH,
B KMCIIMYHBIX THUIIAX Jieca.

Ha IIT otoOpanbl mpoObI MOYB 15t arpOXUMHUYe-
CKUX aHaJIM30B METOIOM «KOHBEpTa» u (HOPMHPO-
BaHUs CMEIIAHHON MPOObI. ATpOXUMHUYECKUHN aHa-
JIU3 TIPOBOJMIICS ITyTE€M OTIPEIETICHHS CIeIyIOMINX
nokazareneil: pHycp; conepxanre opraHu4ecKkoro
BelecTna (rymyca), aMMOHUIHOTO a30Ta, HUTPATOB,
MOABKHBIX (opM Kaius U hocdopa (B MHIUTUTpaM-

Max Ha | KT TO4BBI); BIaXXHOCTH MouB. Mccnenosa-
HUsI TPOBOAMIIKCH B aKKPEAUTOBAHHOH 1a00paTopun
AO «ATpOXUMILEHTpP YAMYPTCKHUil» (HOMEp B pee-
ctpe akkpeauToBaHHbIX Jui @CA Pocakkpenura-
uust — Ne RA.RU.21 TTA 13 o1 16.08.2016 1n).

Ha IIIT npuMeHsiIcs NepeYnuCIUTENbHbIM METON
Takcalluu HacaxKJeHui. JluameTp AepeBbEB OIpe-
JIeJIsJIM MEPHOU BUJIKOM, BO3PAaCT —BO3PACTHBIM
OypaBom Haglof-350 MM, BEICOTa — BBICOTOMEPOM
Forestry Pro Nikon. TakcanuoHHbIE mapamMeTpbl
HacCaXIeHUs (CPeIHHI AUaMeTp, CPEeqHsIsl BBICOTA,
CPeIHMI BO3pacT, MOJHOTA, COCTAB) OMPEEISINCH
MepecYeTHHIMU METOJaMH 10 OOLIETPUHATON Me-
toauke [15], MpOAYKTUBHOCTh HAaCaXACHHUS — IO
meroauke b./. XKunknna, ocHOBaHHOU pacmpeje-
JIEHUEM JIepEeBhEB Ha KJIACCHI OTHOCUTENIBHO CpeJl-
HEro auaMmeTpa HacaxkaeHus: | kmacc — 1,46 u
Berue; II — 1,45...1,16; III — 1,15...0,86; IV —
0,85...0,76; V knacc — 0,75 u menbIe [16].

[To *KM3HEHHOMY COCTOSIHUIO JIpEBECHBIE pacTe-
HUS OBUIM NIOZIPA3JICJICHbl HAa TPU TPYIIIIbL:

1) xopotee (KpoHa rycTast MU CJIerKa U3peKeHa,
XBOSI 3€JICHAsI/CBETIIO-3€JIeHas; OTJCeIbHbIC BETBU
3aCOXJIN);

2) yAOBJIETBOPUTEIbHOE (KpOHA aXypHasi; XBOA
CBETIIO-3eJIeHast, MaTOBAsT; PUPOCT OCIAONCHHBIN, Me-
Hee TIOJIOBUHBI OOBIYHOTO; YChIXaHue BeTBe 10 50 %;
HaJM4yre Ha CTBOJIE MEXaHHUYECKHUX TMOBPEXKICHUH,
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AMEIOTCS ITPU3HAKU TIEPBUYHOTO TIOBPEXKICHUS KCH-
noaraMu W/uIm JiepeBopa3pyIIaONMU TPUOAMN);
3) HEeyOBJIETBOPHUTEIbHOE (XBOS KEJITOBATAS,
yCBhIXaHHE BETBEH 110 2/3 KPOHBI; UIOAOBLIC TeIa TPY-
TOBBIX IPUOOB, HAJTMYKE AyIell, MOrHOIINe 0CO0H).
i u3yueHust OMOXMMUYECKUX OCOOCHHOCTEH
JPEBECHHBI B ITPEAEIaX KaXKI0H rPyIIb MO KU3HEH-
HOMY COCTOSIHHIO OTOOPaHBI 110 TP YUETHBIE 0COOH.
OO6pasLibl JpeBeCHHbl OTOUPAIIH TOIBKO Y €JIU CH-
oupckoii (Picea obovata Ledeb.) Bo3pacTHBIM Oypom
Ha BbicoTe 0,3 M OT KOPHEBOH LIECHKU AepeBa. DKC-
TPaKTUBHBIC BEIIECTBA U3 APEBECHHBI (PPAKLUOHU-
POBaJIM B COOTBETCTBHUH C UX XUMUYECKON IPUPOAOH
MyTeM MOCIEA0BaTEIbHON SKCTPAKIIMU PaCTBOPHTE-
JsIMU Bo3pacTatoniei nomsipaoctu. ConeprkaHue dKc-
TPaKTUBHBIX BELIECTB ONPEACISUIN MyTEM Tropsiuci
OTroHkH B ammnapare Cokciera: BOZOpacTBOPUMBIC
BeIl[eCTBa — TOpsYeH BOJOW, CMOJIOMOIO0HBIE —
CIHMPTOTONYONILHON cMechlo. CopepkaHue TAaHWHOB
OIIPEACTSUTY IEPMAaHTaHATOMETPHUYECKIM METOIOM.
Onpezenenre SKCTPAKTHBHBIX BEILIECTB MPOBOANIIN B
repecyere Ha abCOIIOTHO CyXyto Maccy (a.c.c.) [17].
Oyenxy oocmogeprocmu pa3iuinii MKy BbI-
OOopKamM# MPOBOJWIM Ha OCHOBE JMCIIEPCHOHHOTO
aHaJM3a B Cpelie CTaTUCTUYECKOTo aHanu3a R, meton
OTMCATENbHON CTATUCTUKHA — C MOMOILBIO TTaKeTa
CTaTUCTUYECKUX MporpaMM Statistica 5.5.

Pe3ynbTaThbl UCCnegoBaHUA

Hacaxnenus na III1 xapakTepusyrorcs 3Ha4u-
TEIBHBIM KOJTMUECTBOM IMOTHOIINX 0cO0CH IepeBbhEB
OCHOBHOTO SIpyca, MOJHOTa BapbHUpyeT oT 2,95 1o
11,1 M?/ra (aGCcomoTHAS TIOJHOTA C YYETOM CYXOCTOS
5,9...17,9 m?*/ra). Hacaxaenus ¢ mogoOHOMN MOJIHO-
TOW XapaKTePU3YIOTCSI KaK PEAMHBI.

ITo naHHBIM NEPEUUCIUTENILHONW TaKCallMU, HA
BCEX HMCCIIEAYEMbIX y4acTKax OTMEYEH JOBOJIbHO
OONBILION 3ammac CyXOCTOHHOMU ApeBecuHbl. B 3aBucH-
moctu ot I1I1 ee 3anac cocrasisier 31,1...93,8 M?/ra.
Ha IIII B fIranckoM JIECHUYECTBE 3amac OTMEpLIEH
JPEBECHHBI MPEBBIIIACT 3aMac APEBECUHBI )KUBBIX
JIEPEBbEB, a B 3aBbAJIOBCKOM JIECHUYECTBE Ha CyXO-
CTOWHYIO ApeBeCUHY npuxoauTcs oonee 50 % 3anaca
JPEBECHHBI XKHUBBIX JAepeBbeB (Tadm. 1).

[Monmpoct xBoMHBIX MOpoa oTcyTcTBYeT (Ha 111
B SIraHCKOM JIECHUYECTBE) WU MPUCYTCTBYET (HA
[1IT B 3aBBATOBCKOM JICCHHUECTBE), HO B HEAOCTA-
TOYHOM KonmuecTBe (MeHee 500 mT./ra) ¥ HU3KOTO
KauecTBa (HeOIaroHaaexHeIin). U3 apeBecHoii pac-
TUTEJILHOCTH B IOJJIECKE PAcIpOCTPAHEHBI MaJIMHA
oObikHOBeHHast (Rubus idaeus L.), psiOuHa 0OBIKHO-
BeHHas (Sorbus aucuparia L.), UMOJIOCTb JIECHAs
(Lonicera xylosteum L.) u 6epe3a nosucnas (Betula
pendula Roth.), nocnenusist HaYMHAET POPMUPOBATH
OCHOBHOM sIpyc (Tabm. 2).

[To mpoayKTUBHOCTH HacaKISHUS Ha HUCCIeTye-
mbIx IIIT otHOCATCs K III knmaccy. Ha ganubIil kiace

Tadoaunma 1

Cpennne TakcallMOHHbIE XapaAKTePHCTHKHA
HACA’KICHHI HA MPOOHBIX MJIOIIAISIX
3aBbssioBCcKkoro, lipuropognoro u Siranckoro
JIECHU4YeCTB

Average taxation characteristics of stands on trial plots
of Zavyalovsky, Prigorodny and Yagan forestries

3aBbsTIOBCKOE
u IIpuroponsoe
JIECHHYECTBA
I1I11, 1112,
78 kB., 158 xB.,
3 BBHI. 3 BBHI.

Slranckoe
JIECHHYECTBO

Iloxazarenn
T1113,

115 kB.,
8 BBII.

1114,
214 ks.,
8 BB

Bospact
HaCaXCHUM,
A, £ o, ner
Bricora
HaCaXJIEeHUH,
Hcp' +o,M

70+7,3 | 67+3,8 | 60+3,7 | 65+3,7

20420 | 2319 | 18+1,5 | 22+1,1

Cpennuit
JinameTp
JiepeBa Ha
BbIicoTe 1,3 M,
Dcp.l 30, CM

279+ | 260+
7,1 57

259+ | 214+
12,9 44

Ab6costoTHAg,

Mm%/ra 10,7

11,1 6,0 2,95

OTHOCHUTEIIE-
Has, M*/ra

Bonurer 11 1 11 1

3amac
HaCaXJICHUH,
M, M3

3amac
CYyXOCTOWHOM-
JIPEBECUHBI, M3
IIponyk-
THUBHOCTb
HaCaXXJCHUH
[Iponyk-
THUBHOCTh
HaCaKACHUM

C y4eToM
CYXOCTOMHBIX
JiepeBbeB (TI0
B.J1. Kunxuny)

CocraB

0,3 0,3 0,2 0,1

107,0 119,9 52,8 30,7

67,2 87,5 93,8 31,1

I11,2 I1L,2 I1L,9 1118

11,1 1IL,0 1IL,5 JIIRY

9E1II+b 9EIII 10E

Ipumeuanue. E — enp, I1 — nnxra, b — Gepesa.

10E

npuxoautea 57 u 45 % yureHHbIX nepeBbeB. Crie-
JIyeT OTMETHUTH, 4TO B SIraHCKOM U 3aBbSIIIOBCKOM
JIECCHUYECTBAaX MOTHOIINE JIePEBbsi ObUIA BBICOKO-
MPOAYKTUBHBIMU, 97 1 86 % COOTBETCTBEHHO OTHO-
cunuck K [-111 kmaccam.

AHanu3 pacipeesieHus IEPEBBEB 10 JUAMETPaM
OTHOCUTEIHFHO CPEIHETO, TIO3BOJIUI BBISIBUTH 3aKO-
HOMEPHOCTh PacCIpeieiCeHus PacCTEHUNH OCHOBHOTO
nosiora. Ilpu comoctaBieHnn AMAMETPOB KUBBIX U
MMOrHOIINX 0COOEH €U BBISIBIECHO, YTO OOILITHHCTBO
MOTUOIINX EPEBbEB UMEIOT TUAMETP CTBOJIA BBIIIIEC
CpeIHero.
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Puc. 2. Obmiee coneprkanne 3KCTPAKTHUBHBIX BEIIECTB (), BOAOPACTBOPUMBIX IKCTPAKTUB-
HBIX BEIeCTB (6), TAHUHOB (6) ¥ CMOJIONOAOOHBIX AKCTPAKTUBHBIX BELIECTB (2) y
oco0eit e cudbupckoit (Picea obovata Ledeb.) pa3HOTO )KU3HEHHOTO COCTOSTHHS:
1 — 0co0u XOpOIIEeTo KU3HEHHOTO COCTOSIHUS; 2 — YAOBJIETBOPUTEIFHOTO; 3 —
HEYJIOBJICTBOPUTEIILHOTO XXM3HEHHOTO COCTOSTHHUS

Fig. 2. The total content of extractive substances («), water-soluble extractive substances
(6), tannins () and tar-like extractive substances (¢) in individuals of Siberian
spruce (Picea obovata Ledeb.) of different living state: / — individuals of good
living state; 2 — satisfactory; 3 — poor living state

B mectax ycwixanusi 3¢ ¢GexT rudenu B nepByro
odepeas Hanboee KPyMHBIX 0co0ei OTMEUYEH B pa-
oorax B.A. Pe3zenbepra [18] u JI.B. JIrobapckoro
[19]. B ycnoBusix HapyleHUsl THIPOJIOTHUYECKOTO
pEeKUMa peXk/Ie BCEro HAaYMHAIOT THOHYTh BBICOKO-
MIPOM3BOIUTEIBHBIC PACTEHNUS, TAK KaK y HUX YBEJIU-
YeH PacXojl BIard Ha TPaHCIHPAIIHIO.

IToMHMO THIPONOTrHYECKUX YCIOBUHM B COCTO-
SITHUW €JIOBBIX HACaKJCHHH HEMaJlOBa)KHOE 3Haye-
HUE, UMEIOT 31aduuecKue yCIoBUs MPOU3pacTaHUsL.
Kak ormeueno B paborax B.I1. TperyOosa [20], Ha
YCTOWYHBOCTb €JIOBBIX JPEBOCTOEB K 3aCyXe BIHUS-
0T CTEeNeHb T'yMYCHPOBaHHOCTH U OTIOJ[30JICHHOCTH
MOYBBI: YeM 0o0Jiee OIMOJ30JICHBl U MEHEE TYMYCH-
POBaHBI MOYBBI, TEM MEHEE YCTOWYHMBBI APEBOCTOH.
ITo manaeM Hamux ucciaenoBaunii, Ha I1I1 ¢ Goee
KUCITBIMHE ITouBaMH (Sranckoe necHuuecTBO) O0JIbIIe
CYXOCTOWHBIX JIepeBbeB (TabI. 3).

Peakiiusi mOYBEHHOTO pacTBOpa U3MEHSIETCS OT
cuinpHO kucioi (pH = 3,8) mo xucnoit (pH = 4,7).
Bricokoe comepkaHue OPraHMYeCcKOro BElleCTBa
BeLsiBiieHO Ha 111 3aBbsumoBckoro (11112 — 4,01 %) u
Sranckoro necamuects (1111 — 5,38 %). Conepka-
HUe MOABIKHOTO Pocdopa B mousax Beex [1I1 ouenpb
HU3KOE, a 10 HAIWYHUIO TIOJABMKHBIX (POpPM Kalus
MOYBbI 3HAYUTEIIFHO OTINYAIOTCS. Tak, OueHb HI3KOE

cofiep’KaHHue KaJlisi OTMEYEHO B MOYBax SraHckoro
necHu4ecTBa, a Ha [111 3aBbs10BCKOTO JTIeCHUYECTBA
coJiepKaHHMEe KaJIUs BapbUPYET OT MOBBIIICHHOTO
(II11) mo BeIcOKOTO (TII12).

W3pexuBanue ApEeBECHOrO MOJIOTa MPHUBEIO K
CMEHE pacTHTEIILHOIO cooldIecTBa. B )kuBoM Harmo4-
BEHHOM TOKpPOBE HEMOPaJbHOE NIMPOKOTPaBbE —
KOTIBITEHDb €Bpomneickuil (Asarum europaeum L.) u
kuciuina oosikHOBeHHAs (Oxalis acetosella 1..) —
HAYMHAIOT BBITECHATHCS TIOJIEBBIM Pa3HOTPaBbEM —
0COTOM T0JIEBBIM (Sonchus arvensis L.), exoii cOop-
Holt (Dactylis glomerata L.), MATIHKOM JIyTOBBIM
(Poa pratensis L.), knesep rubpunusiii (Trifolium
hybridum L.) u np.

CpaBHHTENBHOE HCCIIEJOBAHUE OOIIETO CoepIKa-
HUSI OKCTPAKTHBHBIX BEIIECTB B JIPEBECHHE y 0CO0eH
Pa3ITUYHOTO KU3HEHHOTO COCTOSIHUSI BBISIBIJIO CYIIIe-
cTBeHHbIe pazianuus (p < 0,001). [To komnoHeHTHO-
MY COCTaBY KCTPAaKTUBHBIX BEIIECTB ONPEIEICHBI
JIOCTOBEPHBIE OTIUYHUS MO COJACPKAHUIO CMOJIBI H
TAHUHOB Y PacTEHH YIOBJICTBOPUTEIBLHOTO U HEY-
nosieTBopuTenabHoro coctosaus (p < 0,000). Hau-
OoJiee BBICOKOE COJIEp’)KaHUE BCEX TPYII BEIIECTB
00HaApyKEHO y PacTeHUH C yAOBIETBOPUTEIHHBIM
COCTOSTHHEM, HaUMEHbIIIee — y 0CO0el HeylIOBIeT-
BOPUTEIHHOTO KU3HEHHOTO COCTOSIHUSA (pHC. 2).

36

JlecHow BecTHUK / Forestry Bulletin, 2020, Tom 24, Ne 4



0co6eHHOCTN BUOXMMUNYECKOrO COCTaBa...

Buosioruyeckume 1 TeXHoNorMyeckue acneKTbl JIECHOro X03siCcTBa

TabOonuma 2

XapakTepHCTHKA HACAXKICHNI HA MPOOHBIX IUIOIIAAAX 3aBbSJI0BCKOIO,
IIpuroponnoro u SIranckoro JecHU4ecTB

Description of plantings in the trial plots of Zavyalovsky, Prigorodny and Yagan forestries

3aBbs10BCKOE 1 [IPUrOpOHOE JTeCHIIECTBA SIraHcKo€ JIECHHYECTBO
ITokazarens
1111, 78 xB., 3 BBIA. T1I12, 158 xB., 3 BBIA. 1113, 115 k8., 8 BbI. 11114, 214 xB., 8 BbIA.
Penxmuii, Penxmuii, Penxmuii,
ITonpocr . . - .
HeOJIaroHa 1eKHbIH HeOIaroHaaeKHbIM OIaroHa eKHBII
Enb (10 %), Gepesa Enb (22 %), _ o
CocTas nmoapocra (51 %), ocuna (39 %) Gepesa (78 %) Enp (100 %)
Bcero, mr./ra 381 472 - 321
bepeckier, Penui, Bicota T'ycroi, BbicoTa 2 M:
1,5-2 m: psibuna
Iommecok [IMITOBHUK, ocuHa, psiOuHA, KPYIIIH-
00BIKHOBEHHAS, MaJIMHA
yepemyxa Ha, yepeMmyxa, Oy3nHa
JICCHAsI, NBa KO3bsI
Penxwuii: xBoi, opsik, P .. OcoT 1noJIeBoi, exa
€/IKUI: XBOIII, OPJISIK, ..
. . KHCJIUIA, 0COKA, KIICBEP cOopHasi, MSITIIUK JIyro- | ['ycToii: 3Be3uarka,
JKuBoii HarmOYBEHHBII . KHCJINIA, KOIIBITEHb, s
THOPHIHBIN, OCOT, . BOH, KJIeBep THOPH/I- | CHBITh, OPJISIK, ITYIIHIIA,
MOKPOB . MSITIIMK JIyTOBOM, Kile- u L
IIyLIULA; . HbIN, XBOIILI JIECHOM, KHCJIUIA, OCOKa
BEp THOPYTHBIH
oIryIka 3a00oucHa [ArOPOTHHUK OPJIISIK
Tadbnunma 3
ArpoxumMuyeckKue NoKa3are/u N04B HA MPOOHBIX IUIOMIAASX 3aBbSIJIOBCKOIO,
IIpuropoanoro u SIraHcKoro JieCHU4eCTB
Agrochemical indicators of soils in the trial plots of Zavyalovsky, Suburban and Yagan forestries
3aBbsu1oBcKoe  [IpuroposHoe JecHUYecTBa SIraHckoe JIECHHYECTBO
ITokazarens
TII11, 78 xB., 3 BBII. TII12, 158 xB., 3 BBIA. TII13, 115 k8., 8 BBI. [1114, 214 xB., 8 BBIA.
Bnaxnocts, % 16,0 £2,0 33,0+ 1,0 11,3+1,1 17,0£ 1,6
pHkai 4,6 +0,1 3,8+0,1 3,9+0,1 4,7+0,1
T'ymyc, % 2,12 +0,31 4,01 £0,92 5,38 + 0,05 4,13 +£3,19
P,Os, Mr/kr 4,00+0,5 3,75+ 0,25 3,81+0,77 2,75 +£0,25
KO, mr/kr 170,0 = 26,0 225,0 £34,0 40,54 +£3,33 306,0 £ 46,0
NO5™, mMr/kr 36,3+7,3 41,7+8,3 0,95+ 0,10 30,2+ 6,0
NH,", mr/kr 52+0,8 7,5+1,1 423,33 +£10,47 234+23

[lo pe3ynbraTtaM CTaTUCTHYECKOTO aHAIIN3a BbISIB-
JICHO, YTO JOCTOBEPHBIE OTJIMYHSI OOILETO COIEPIKaHUST
9KCTPAKTHBHBIX BEILIECTB M OTACIBHBIX MX TPYII XapaK-
tepusbl i [T13 n I1114 (p <0,005), pacrionoxeHHbIX B
npenenax Sranckoro gecunuectsa. [ 111 3aBsios-
CKOTO JIECHUYECTBA IOCTOBEPHBIX OTIMYHHI B COIEpIKa-
HUM KCTPAKTUBHBIX BEIICCTB HE BBIBICHO (p > 0,05).

[Ipu ananuze B3auMonercTBUS (PAKTOPOB (HKU3-
HEHHOTO COCTOSIHHUSI M YCJIOBHH MPOU3PACTAHUSA)
yCTaHOBJICHO, YTO HAWOOJbIIAsl Pa3HHIA IO COACP-
YKaHUIO BCEX IPYIII SKCTPAKTHBHBIX BEIIECTB CBsI3a-
Ha C )KU3HEHHBIM COCTOsIHMEM JiepeBbeB (p < 0,001),
B TO BpeMsI KaK UX MECTOOOUTaHNE UMEET MEHbIIIEEe
3nagenue (p < 0,01); uckitoYeHne cocTaBisieT CO-
nepxxanue cmol (p < 0,000). Pesynasrarsr gucmep-
CHOHHOTO aHaJIN3a CBUJCTEIBCTBYIOT O TOM, YTO
B3aMMO/ICHCTBUE MEXAY JByMs (hakKTopaMu Hecy-
LIECTBEHHOE, KaKABII N3 HUX OKA3bIBACT BIUSHHE
0 OTIeNIbHOCTH (puc. 3, Ta0m. 4).

Pe3ynbTaThl U 06CYXAEHME

W3pexuBaHue OCHOBHOTO IPEBECHOTO IMOJIOTa
SIBIISIETCSI OCHOBHBIM (DaKTOPOM, KOTOPBIH TPUBOAUT
K CMEHE PacTHTENBHOro coodIecTsa. Ha ocHoBannn
MOJIyYCHHBIX JAHHBIX MOXXHO yTBEPKIaTh, YTO B
pe3ylbTaTe MacCOBOTO YChIXaHMUs JPEBECHBIX MTOPOA
uccnenyemsbie [1I1 morepsiyin OCHOBHBIE MPU3HAKU
€JIOBBIX JIECHBIX DKOCHCTEM U OCHOBHOH SIPYC Ha4YH-
HaIOT (OPMUPOBATH MATKOJIUCTBEHHBIE TOpoabl. Ha
(hoHE ATOTO MPOUCXOAUT PA3BUTHE JTYTOBOM pacTH-
TENBHOCTH, KOTOpast 00pa3yeT INIOTHYIO ACPHUHY, HE
MO3BOJISIIONIYIO YKOPCHSTBCSI CESTHIIAM CITH.

Bce nepeuncinennsie Boiie GpakTopbl GOPMHUPYIOT
OnaronpusiTHBIN (hOH A1t pazBuTHs Kermodaros. He-
CMOTpSI Ha TO, YTO B IOCIIEIHEE JIeCSTUIIEeTHE (TIOCe
3acyxu 2010 1.) areHThl KIIMMaTHYeCKUX (aKTOPOB
(TeMniepaTypHbIN PEKHUM, BIAKHOCTh, OCAIKH ) ObLIH
OnarornpusiTHee JUIsl Pa3BUTHSI TEMHOXBOWHBIX JIECOB,
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Puc. 3. O61iee coneprkaHne SKCTPAKTUBHBIX BEIIECTB (&), BOZOPACTBOPUMBIX SKCTPAK-
THBHBIX BELICCTB (6), TAHWHOB (6), CMOJIOTMIOA00HBIX SKCTPAKTHBHBIX BEIECTB
(e) e cubupckoii (Picea obovata Ledeb.) cornacHo pa3nudaeiM pakTopam:
F1 — npo6nas mnomaaka: ppl — II11; pp2 — I112; pp3 — II13; pp4 —
[I14; F2 — *uU3HEHHOE COCTOsIHUE 0CO0Ci: g — XOopollee; m —YyI0BIETBO-
PHTENBHOE, p — HEYIOBICTBOPUTEIILHOE

Fig. 3. The total content of extractive substances (a), water-soluble extractive substances
(0), tannins (), tar-like extractives (2) Siberian spruce (Picea obovata Ledeb.)
according to various factors: F'1 — trial site: pp;, — PP1; pp, — PP2; pp; —
PP3; ppy — PP4; F2 — living condition of individuals: g — good; m —

satisfactory, p — unsatisfactory

YCBIXaHHE UX HE MPEKPATUIIOCH, IPUUYEM MTPOIOIKHU-
JIOCh Ha (POHE YBEIMUYCHHS IUIOTHOCTH MOMYJISILIAH KO-
poenos. Pacripocrpanenue kopoesa-tumnorpada (Ips
typographus) sBJISIeTCSl OCHOBHOM MTPUYMHOMN THOSIH
eIl Ha TeppUTOpUHu Yamyprckoi Pecrryomukm [21].

B npenenax uccinenyeMbIx TeppUTOPUN HaMU
OBUIN BBISIBIICHBI 3HAYUTEIBHBIC 3aM1achl OTMEpLIeH
OroMacchl XBOMHBIX PACTCHUH C XapaKTepHBIMH Ma-
TOYHBIMH clieiaMu kcunodara. OfHako y pacTeHul,
KaK y JMIOOBIX KUBBIX OPTaHH3MOB, CYIIECTBYIOT
a/IaNTHBHBIC MEXaHU3MBbI, 00ECTICUNBAIOIIINE BBIKH-
BaHME BHJIa B Pa3JIMYHBIX CTPECCOBBIX YCIOBUSX.
OnHOI U3 OTBETHBIX pEaKIlMii Ha BHEITHHE HeOia-
TONPUSITHBIE (aKTOPHI (B TOM YHCIIe MOPaKeHUE
¢duTodaramu) SBISETCS CUHTE3 psifla BTOPHUHBIX
MeTabOJIUTOB C BBICOKUM YPOBHEM OHMOJIOTMYECKOI
aKTMUBHOCTH, 00€CTIeUNBAIONUX OMOXHUMHUYECKYIO
3aluUTy pactenui [22, 23].

[To monmy4yeHHBIM pe3yibTaTaM HU3ydeHHUs CO-
Jep>KaHMs SKCTPAKTUBHBIX BEIIECTB B JIPEBECHHE
BBISIBJIEHO, YTO OHO TE€CHO CBS3aHO C JKU3HEHHBIM
cocTosiHueM oco0eil; Hanbosbliee corepKaHne Beex
IpyII METa0OJIMTOB OTMEYEHO Y 0CO0eH ylnoBIIeT-

BOPHUTEIBHOIO KU3HEHHOTO COCTOSIHUSA. JlepeBbs
JTAaHHOM I'PYIIITBI UMEIOT MPU3HAKHU YChIXaHUs, OTHAKO
MOBBIIIEHHOE COJIEPKAHNE SKCTPAKTUBHBIX BEILIECTB
B JPEBECUHE CIOCOOCTBYET (PyHKIMOHUPOBAHUIO
MEXaHU3MOB 3alUThI. B TO ke BpeMs1, 3HauuTeIbHOoe
BapbHPOBAHNE M3YYaeMbIX OMOXUMHUYECKHUX IOKa-
3aTeIed Y JIepEBbEB YIOBIETBOPUTEIBHOIO JKU3-
HEHHOT'O COCTOSIHMSI MOXET CBHUJIETENIbCTBOBATH O
BO3MOYKHOM HapylIeHUU romeocrtas3a. O4eBuIHO,
OTMEUYCHHOE HaMH YCHJICHHE MPOIECCOB 00pa3oBa-
HUS SKCTPAKTUBHBIX BEIECTB, SIBISIETCS OJHOM U3
cTpareruii MeTaboJIMYSCKON ajlanTall PacTCHUM
K JCHCTBUIO CTPECCOBBIX (akTopoB. B wacTHOCTH,
JKCTPAKTHBHBIE BEIIECTBA MOBBIIIAIOT YCTOHUUBOCTh
K urodaram. PacTuTenbHbie KIETKH pearupyror
Ha MEXaHWYEeCKHE MOBPEKACHUS MU MPOHUKHO-
BEHHE NAaTOTCHOB MOBBILICHUEM 00pa30BaHUs BTO-
PUYHBIX META0OJINUTOB, B YACTHOCTH TAaHUHOB H
CMOJI, YTO MPUBOJUT K CHIU)KEHUIO BBDKHBAEMOCTHU
U TJTIOJIOBUTOCTH HACEKOMBIX, MUTAIONIUXCS TKa-
HSMHM TOBPEKJIEHHBIX pacTeHuit [24, 25]. B cBoro
odepenib, y 0co0eil XOpOoIIero >KU3HEHHOTO COCTOsI-
HUS, KOJIMYECTBEHHOE COIEP KaHNE IKCTPAKTUBHBIX
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Tadoanuna 4

Coaep:xkaHne IKCTPAKTUBHBIX BellleCTB B ApeBecuHe ocodeil Picea obovata Ledeb. pa3nu4noro
JKU3HEHHOT0 COCTOSIHUSA 33BLHJIOBCKOF0, HpI/IFOPOIIHOFO M SIraHckoro JecHu4ecTB

The content of extractives in the wood of Picea obovata Ledeb species of different living states
in Zavyalovsky, Suburban and Yagan forestries

CO,Z[ep)KaHI/Ie 3aBbsUIOBCKOE U HpI/IFOpOI[HOC JICCHHUYECTBA SlraHckoe JIECHUYECTBO
SKCTPAKTHBHBIX TIIT1, 78 kB. 3 BBI. TII12, 158 xB., 3 BBIA. [II13, 115 k8., 8 BBI. 11114, 214 xB., 8 BBIZ.
BCIICCTB, % a.c.c. 1 2 3 1 2 3 1 2 3 1 2 3
OOuree
COZICPIKAHUEC!
cpenee + 841+ 6,78+ 991+ 12,98+ | 17,04+ | 7,83+ | 11,06+ | 14,90+ | 5,82+ | 11,57 + | 14,48 | 9,90 =
omm6ka cpennero | 040 | 010 | 1,74 | 0,18 | 1,02 | 128 | 012 | 021 | 065 | 016 |+264]| 1,74
JIOBEPUTEIIb-
Zﬁfé;;ﬁﬁ;iﬂ 823...1637...[2,43...112,20...|12,65... 2,32... [ 10,53... [ 13,99... [3,02... | 10,87... | 3,10... | 2.43...
masters i 8,58 | 7,19 | 1738 | 13,77 | 2142 | 1333 | 11,58 | 1581 | 8,62 | 1227 | 25,87 | 17,38
»<0,05
Bonopacteopu-
MBIC 3KCTpaKTI/IB-
HBIC B€IIECTBA.
cpenHee + 77,20 | 66,62 | 77,57 | 110,25 | 111,93 | 66,63 | 77,98 | 99,98 | 44,97 | 66,41 |110,60| 33,34
ommbka cpeanero | £0,20 | +£0,09 | +£1,58 | £0,14 | £0,57 | £1,26 | £0,57 | £0,14 | £0,44 | £0,09 | +2,33 | £ 0,65
JIOBEPUTEIIb-
;;?g;;ﬁi??‘ 633...1622...10,79...| 9,63... | 9.45... [122...] 552.. | 938... |3,08...] 6,02... |0,58...0,57...
mavters i 8,06 | 7,02 | 1436 | 10,87 | 11,37 | 12,03 | 1044 | 10,59 | 6,85 | 6,80 | 20,62 | 6,11
p<0,05
TanuHb:
cpentee + 6,63+ | 583+ |406+| 6,06+ | 583+ 405+ | 647+ | 6,72+ | 3,30+ [5,161+| 7,78+ | 2,45+
ommGKa cpemero | 0,33 | 0,08 | 135 | 085 | 008 | 1,34 | 022 | 009 | 045 [ 073 | 1,85 | 031
JIOBEPUTEIIb-
HBIM MHTCPBATL | 5 99 | 567 | 1,42... | 523.. | 548.. |1,74...] 5,50... | 6,31... | 1,35...| 4,.84... |0,19...|1,13...
AULA CPEAIHCETO 726 | 599 | 6,69 | 803 | 618 | 984 | 745 | 7,13 | 525 | 547 | 5,74 | 3,78
3HAYCHUA HpI/I
»<0,05
Conepxanue
CMOJIOITOIOOHBIX
3KCTpaKTI/IBHI>IX
BCIIICCTB:
cpeatee + 1214016+ 233+ 2,74+ | 5,11+ | 120+ | 3,07+ | 492+ [ 0,85+ 5,16+ | 3,89+ | 2,28+
ommGka cpexrero | 024 | 0,01 | 020 | 0,04 | 1,59 | 028 | 048 | 007 | 022 | 007 | 044 | 041
JIOBEPHUTEITb-
Eﬁ;ﬁgﬁ? 0,17...10,15... | 1,47...| 2,57... | 1,72... | 0,01...| 1,00... | 4,62... [0,08...| 4,85... |2,01...|0,52...
O 225 | 0,16 | 3,19 | 2,90 | 11,94 | 238 | 514 | 522 | 1,77 | 547 | 5,76 | 4,05
p<0,05
Tpumeuanue. YKusneHnoe coctosiHne ocodeii: 1 — xoporiee, 2 — yI0BIETBOPUTETBHOE, 3 — HEYIOBIETBOPHTEIBHOE;
a.c.c. — abCOIIOTHOE CyX0€ COCTOSHHUE.

BEILECTB HAXOAUTCS B 00JIee CTAOMIEHOM COCTOSHUM
(HabmroaeTcsl MEHBINUI MAna30H BapbUPOBAHHS)
HpI/I OTHOCHUTCIIBHO BBICOKHX CpeHHI/IX 3HAYCHUAX.
st ocoOeii HEYyTOBIETBOPUTEIBHOTO KU3HEHHOTO
COCTOAHUS OTMECUCHBI HAUMCHBIIINEC 3HAYCHUSA UCCJIIC-
JIlyeMbIX OMOXMMHUYECKUX MOKa3aTese, 4TO CBHIC-
TCHI)CTByeT o HapyIHCHI/II/I nu OTCYTCTBI/II/I Hpoueccm;
OMOXMMUYECKOW PEryJIsIIHU.

BbiBOA,bI

B pesynbrarte mpoBeeHHBIX UCCIEAOBAHUN MOXK-
HO KOHCTAaTUPOBATh, UYTO B TEMHOXBOWHBIX HACAXKIC-
HUSIX UJET aKTHBHAS CMEHA PACTUTEIHHOTO CO00-

LIECTBA B PE3YJIbTATE Jerpajalui JOMUHAHTHOIO
sipyca Moj BO3JCHCTBHEM Kopoeaa-Turnorpada, 4ro
CITy’KHUT OTHOH N3 OCHOBHBIX MPHYMH rHOEIN €1 Ha
Tepputopun Ynamyprckoii Pecniyonuku. Hacaknenus
€JIM XapaKTepU3yKTCd HU3KOM MOJHOTOU JIEPEBHEB
OCHOBHOIO I10JI0Ta, B PE3YJIBTATE YETO IIPOUCXOIUT
CYKILIECCHOHHAs CTa/Iusl CMEHBI TEMHOXBOMHOTIO Jieca
Ha MATKOJIUCTBEHHBIN. OJTHIM 13 BHYTPEHHUX MeXa-
HU3MOB, KaK OTBETHOM peakliy Ha BHELITHHE HeOa-
ronpUsITHBIE (PaKTOPHI (B TOM YHCIIE U HA TIOBPEXKIe-
HUe opraHoB ¢utodaramu) sBISETCS yCUICHUE
poIieccoB 00pa3oBaHMs BTOPUYHBIX METAOOIUTOB,
B YAaCTHOCTU TaHUHOB U cMoi. [lonyyeHHble HaMu
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pe3yabTaThl OMOXMMHYECKOTO aHAJIN3a JPEBECHHBI
TMOKa3aJi, 4TO COJIEPKaHMe YKCTPAKTUBHBIX BEIIECTB
TECHO CBSI3aHO C )KU3HEHHBIM COCTOSTHUEM JICPEBBEB.
BeposiTHO, 4TO BBICOKOE COIEp)KAaHHE TAHUHOB U
CMOJI y OCJTa0JICHHBIX I€PEBbEB CBUCTEILCTBYET O
MOOMIIM3AIMK BHYTPEHHUX pecypcoB pacTenus. Ta-
KM 00pa3oM, CofepKaHue SKCTPAKTUBHBIX BEILIECTB
MOXKET OBITh HHIUKATOPOM COCTOSTHHSI €JIOBBIX OO
1 UCTIOJIB30BAaHO MPH 0TOOPE OTIEIBHBIX 0CcO0eH Ne-
PEBbBEB IS CO3AAHMS YCTOWYHBBIX JIECOHACAKICHUH
B IIpOLIECCe JIECOKYIBTYPHBIX padoT. OgHako aiis
Ooee MOTHOro MOHMMAaHMS ITPOLIECCOB 00Pa30BaHMs
U IMHAMUKH COACPKaHMS SKCTPAKTHBHBIX BELIECTB
B JAPEBECUHE PACTECHUU M CBS3U C YCTOMYMBOCTHIO
JPEBECHBIX TOPOJ TpeOyeTcs: cepysl AOIMOIHUTEIb-
HBIX UCCIICA0BAHUH 1 KaTMOPOBKa JaHHBIX C yUECTOM
KIMMaTU4eCKuX (PAKTOPOB M CTEIECHU MOPaAKECHUS
MaTOTeHHBIMU areHTaMH.

Hccneoosanue evinonneno npu QuHancosol
noooepoicke PODU 6 pamxax nayunozo npoexma
Ne 19-04-00353 A.
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The paper presents the results of research on the features of the biochemical composition of Siberian spruce
(Picea obovata Ledeb.) in the conditions of their mass shrinkage on the territory of the Udmurt Republic (Russia).
The taxational description of plantings is carried out by the enumerative method. The study of the biochemical
composition of wood is presented by the content of extractive substances in individuals of different life States.
It was found that the plantings on trial areas are characterized by low density of trees of the main tier. According
to the biochemical analysis, the highest content of extractive substances was observed in individuals of good and
satisfactory life condition. In trees of unsatisfactory condition, biochemical parameters were low, which is due
to the lack of self-regulation in dead wood. It is obvious that the studied substances play an important role in the
adaptive reactions of Siberian spruce, and the increase in their production is a response to negative environmental
factors.
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