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IIpencraBiieHbl MaTepHabl M0 U3YYEHHI0 XUMHYECKOTO COCTaBa APEBECHHBI 0CO0CH Pa3InYHOrO KM3HEHHOTO
COCTOSIHMA enu cudbupckoit Picea obovata Ledeb. B ycnoBHUAX pacnpoCTpaHEHHs OOJBILIOTO €JI0BOTO KOpoeaa
Ips typographus L. BeLABHHYTO IPEINOI0KEHHE O PA3 MY XUMUYECKOI CTPYKTYPBI APEBECHHBI y 0co0eit enn
CHOMPCKO B MECTaX MaCCOBOTO YChIXaHMs1, 00yCIOBIUBAIOLICH ee 3acesieMOoCTb BpeguTensiMu. VI3ydeHsl pac-
TEHUS PA3IMYHOTO KUZHEHHOTO COCTOSHHSA OTHOCHUTEIBHO COJEPKaHUS BOAOPACTBOPUMBIX, CMOJIOIOJIOOHBIX
OKCTPAKTHBHBIX BELIECTB M TAHWHOB. [loy4yeHHbIE TaHHBIC OBLIM MOABEPTHYTHl CTATHCTHUECKOM 00paboTKe.
TTo pe3yabraTtam MPOBEJCHHBIX HCCIIECIOBAHHUI BBISBICHO, YTO Ha 00IIee COlepKaHNE IKCTPAKTHBHBIX BEIIECTB
BIIUSIIOT XM3HEHHOE COCTOSHHE 0CO0OEH M YCIOBHUS IPOU3PACTAHMSA, YTO C YXYIIICHUEM COCTOSHHS PacTeHUi
HNPOMCXOJNT yBEIHYCHHE DKCTPAKTUBHBIX BemiecTB. OOliee yBeIHMYeHHE DKCTPAKTUBHBIX BEIIECTB MPOHCXO-
JIUT B CBSI3U C YBEJIIMUCHUEM TPYIIIBI BOJOPACTBOPHMBIX BEIECTB, & HMEHHO TaHWHOB. HanGombiee conep-
JKaHHe BCEX TPYII METAa0O0IUTOB (B T. 4. U TAHMHOB) OTMEUEHO y 0CO0EH YIOBIETBOPUTENBHOTO KU3HEHHOTO
COCTOSIHUSL.
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EJ‘IOBHC JPEBOCTOM 00Pa3yrOT BEUHO3ENICHbIE TEM-
HOXBOIHBIE Jieca B pezaeitax CeBepHOro moiy-
mapusi U SBISIOTCS 3HAYUTEIbHBIM «YTJIEPOIHBIM
MyJIoM». YXyAUIEHUE COCTOSHHS TEMHOXBOWHBIX
JIECOB, KOTOPOE B PSJIE CIIy4aeB COMPOBOKIAECTCSA X
rHOeIbI0 — MPOoIIecC OYeHb TUHAMUYHBIN, KOTOPBIN
oxBaTbIBaeT Bce CeBepHOE IOTylIapue, 3aTparubas
Bce JiecooOpasyromue Bujbl [1].

B Poccuiickoit @enepaiiuu OCHOBHBIE TIJI0ILAIN
€JIOBBIX JIPEBOCTOEB Ipe/ICTaBIeHbI Ha ceBepe Boc-
TouHO-EBpoIelickoii paBHUHBI, TI€ OHU 00pa3yroT
JaHamadT eBporenckon Tairu [2].

[TpuumHBI AeTpafaliii U BHICHIXAHHS JIECOB pa3-
JYHBL. HeKoTOpbIe aBTOPHI CBA3BIBAIOT MOBPEKICHUE
TEMHOXBOWHBIX JIECOB HEITOCPEJICTBEHHO C 3arps3He-
HUEM OKpy:karomen cpeasl. Hanpumep, T. XiacHsl
u 3. CUTKOBa B KAY€CTBE OCHOBHBIX MPUYUH Jerpa-
JIalvy JIecoB B 3amagHoi yacTu Kapnar Has3bIBaroT
3arps3HeHre BO3/lyXa U HapylIeHne ux nuranus [3].
OpnHako He cieayeT UCKIIIOYaTh U POJIb MPUPOTHBIX
cTpeccoBbIX (akropoB. Ckopee Bcero, BHICHIXaHHE
TEMHOXBOMHBIX JIECOB SIBIISIETCS PE3YIBTATOM COYeTa-
Hus Heckoulbkux npuunH. Hanpumep, H.W. ®denopos
U JIp. CBS3BIBAIM MAacCOBOE yChIXaHHE €M B JIecax
Bbenopyccun ¢ skcTpeManbHBIMU 3aCyXaMU, IPHYEM
3TOT 3P (PEKT YCHUIIUBAJICS BCICICTBUE TEXHOTCHHOTO
3arpsiI3HEHNs, OCIIe Yero ociabieHHbIe 1epeBhbs oI
BEPrajiich MOPaXEHUIO CTBOJIOBBIMU BPEIUTEIISIMU
[4]. Cpenu BegyImx MOXKHO BBIACITUTEH TAKUE TIPHU-

YHMHBI BBICBIXaHHS, KAK HEPAaBHOMEPHOCTH OCAJIKOB,
nepeyBlaXHEHNE, pAacCIPOCTpaHeHUE Mapa3uTHye-
CKHUX TpHOOB, TUHAMUKY KCHI0(aroB, snadgudaeckue
ycIIoBUsI ITpouspactanus [5—7].

Macmralsbl Aerpagalnuy KOpeHHbIX JIecoB Oope-
QJIbHOMW 30HBI CBUICTENLCTBYET O BIUSHUH [7100aJTb-
HBIX U3MEHEHHIA, POUCXOASIIUX B Onochepe, B TOM
YHCJIE U B CBSI3U C JISATEIIBHOCTBIO ueoBeka [ 1, 8].

B EBponeiickoii wactu Poccuu ocoOyro obec-
MMOKOEHHOCTH BBI3bIBae€T r'n0eb TEMHOXBOHHBIX
necoB. Tak, B ApXaHrejabCkoi 00J. HaOogaeTCs
rubens XBOHHBIX ¢ 1997 r., mpu 3TOM NMHUKH MPH-
xoaunuck Ha 2004—2005 rr. u 2008-2012 rr. [9].
OTOT mpolecc BechMa TMHAMUYCH U OXBATHIBACT
NIPAKTUYECKU BCe peruoHbl EBponeiickoi yactu
Poccun. PaccesiHable ouaru ycbIxanusi €11 BCTpeya-
torcs B Jlenunrpanackoi, Hosropoackoi, IIckoBckoit
obnactsx u Kapenuu, ormeueHbl OHU B MOCKOBCKOI,
Bpsuckoii n Kamy»xkckoit obnactax [10, 11], a Takxke
(ukcupyrorcs B peAropbsax Ypana [12]. Dra mpo-
OreMa axkTyaJbHa U [Tl YIMYPTHH, T/I€ €IOBBIE JIeca
noMuHupytot [13].

Lenb pa6oTbl

Lenp paboTbl — M3yuyeHHE XUMUUYECKOTO CO-
cTaBa PEeBECHUHBI 0COOCH Pa3InuHOrO KU3HECHHOTO
COCTOSIHMSI elii cubupckoit Picea obovata Ledeb.
B YCJIOBHSX PAacIpOCTpPaHEHHs OOJBIIOTO €I0BOTO
xopoena Ips typographus L.
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MaTtepuanbl U1 MeTOAbI UCCNefoBaHUA

HccnenoBanus ObLIM NPOBEICHBI HA TEPPUTOPUH
Ynmyprekoii Pecriyonuku mornaasto — 42,06 ThIC.
kM2, VaMyprHs pacnionoxena B EBpormeiickoil 4a-
ctu PO B Gacceitnax pex Kambl u Batku k 3anany ot
VYpanbckux rop Mexay napamiesnsamu 56°00° u 58°30°
c. m. 1 Mepuauanamu 51°15° u 54°30° B. 1. Teppu-
TOpHsL pecryOJIMKU BBITSHYTa C CeBepa Ha IoT Ipu-
MepHO Ha 320 KM, ¢ 3anaza Ha BOCTOK — Ha 200 kM.
3HauuTeNbHas BBITSIHYTOCTh TEPPUTOPUHU C CEBEpa
Ha 0T U CJIOXHBIN penbed 00ycIoBIMBAIOT 3HAUH-
TeJbHbBIE OTIIMYMS MO TIOKA3aTeNs M TEMIIEPaTyphl U
BJIIQXKHOCTHU BO3/lyXa, BETPOBOTO PEKUMA, KOJINYECTBY
0CAaJIKOB MEXIY CEBEPHOU U IOKHOU €€ YaCTIMU.
Teppuropust YaMypTuu pacnojoxkeHa B Mpeaenax
IBYX JaHAmadTHBIX 30H: TaexkHOU (OopealbHON) 1
MOATAe)KHOH (OopeanbHO-cy00opeanbHoil), a Takke
B IIpeJieiax JBYX JIECOPACTUTENILHBIX 30H: TA€KHON U

Kapra-cxema
3aJI0XCHHBIX TIPOOHBIX TUIOMIANEH
Ha TEpPUTOPUHU YIMYPTCKOM pecnyOuKu
Maciura6 1 : 1400 000
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Puc. 1. Kapra-cxema pacrosiokeHus: mpoOHBIX IUIOMAAeH Ha
TeppUTOpHN YIMypTCcKoi PecryOmiku

Fig. 1. Schematic map of the test plots on the territory of the
Udmurt Republic

XBOMHO-IINPOKOJIMCTBEHHBIX JIECOB. 30HAJIbHAS I'Pa-
HUIIAa COBMAJIACT C CEBEPHON TpaHUIIeH apeana 1yda
(Quercus) u nemmnsl (Corylus), ycIOBHO €€ IPOBOIST
MEXJly HAaCEJICHHBIMU IMyHKTaMH pecnyOnuku Ba-
Boxk — Heuira — IbkeBck-Botkunck [14] (puc. 1).

JUisl OLIeHKM TaKCallMOHHBIX IapaMeTpoB U CO-
CTOSIHUS €JIOBBIX HACaKJCHHUH OBLIN 3aJI0KECHBI
npoOubie miomanu (I1T) pazmepom 100x100 M B
TpeX JIECHUYECTBaX — 3aBbsUIOBCKOM, SIraHCKOM,
MOXTHHCKOM, Pacrlojaraiomuxcs B MOATACKHON
na"amadTHON 30He (JIECOPaCTUTEILHON 30HE XBOM-
HO-IIMPOKOJIMCTBEHHBIX JIECOB). B KaxkaoM necHu-
YecTBE OBbUIH 3aJI0KEHBI 110 TPU MPOOHBIE TIOLIAIH.
[IpoOHbIe ruToa 1 3aKIaAbIBAIIICh B HACAKICHHUIX
¢ mpeoOaaHueM eii, B MECTaX MacCOBOTO yChIXa-
HUS IEPeBbEB, B KUCIMYHBIX TUNax Jjieca (E..).

st onpeneneHusi OCHOBHBIX KOJUYECTBEHHBIX
1 Ka4YeCTBEHHBIX MMOKa3aTesieil HacaXICHHs ITpUMe-
HSUJICS TIEPEYUCIUTENbHBIA METOJl Takcauuu. Jua-
METp JIEPEBHEB ONPEACISUIM ¢ IOMOIIBIO MEPHOU
BUJIKH, BO3PACT — C IOMOLIBIO BO3PAcTHOTO Oypasa
Haglof-350 MM, BBICOTY — C TIOMOILBIO BBICOTOMEPA
Forestry Pro Nikon. TakcanuonHble napamMeTpsl Ha-
CaKICHUSl — CPEIHUN TUaMETP, CPEAHIOIO BBICOTY,
CpeIHUI BO3pacT, MOJTHOTY, COCTaB OMPEACIISLTH 110
oOmienpuHsATON Metoauke [15].

o >KU3HEHHOMY COCTOSIHHIO JI€PEBbsI TIOIpa3/ie-
JIWJIM Ha TPU TPYIIBL: 1) Xoporiero (KpoHa rycTast Win
CIIETKa U3PEKEHA, XBOSI 3€JICHAs WM CBETIIO-3ENICHAs],
OTJIETIbHBIC BETBU 3aCOXJIH); 2) yIOBIECTBOPUTEIBLHO-
ro (KpoHa aXypHasi; XBOSI CBETJIO-3eJIcHasi MaTOBas;
MPUPOCT OcIableHHbIH, MEHEe MOJIOBUHBI OOBIYHOIO;
ycbixanue BeTBeld — 10 50 %; Hanu4mue Ha CTBOJE
MEXaHMYECKUX TMOBPEKACHUH, IMEIOTCS MTPU3HAKU
MIEPBUYHOTO MOBPEXKIICHHUS KCUIIoaramMmu 1/mim Jaepe-
BOpPa3pyIIAIOLUIMMHU IprubaMu); 3) HEYIOBIETBOPHUTEb-
HOTO (yChIXaHHE BETBEH 10 2/3 KPOHBI; KPOHA CHIIBHO
@KypHas; XBOSI OT JKEJITO-3€JIEHOH J10 KpacHO-Oypoit
WITH OTCYTCTBYET; POCT OYEHb CIa0bI MM OTCYTCTBYET;
KOpa YaCTHUYHO OI1aJ1a, €CTh Moruoiive ocodu). s uzy-
YeHUsT OMOXUMHUYECKIX OCOOCHHOCTEH IPEBECUHBI €T
B IpeJiesiaX KaKA0W rPyMIibl OTOMPAH MO TPH OCOOH.

VY pacTeHuil pa3IuyHOro JKU3HEHHOIO COCTOSHUSA
00pa3Lbl APeBECHHBI OTOMpAIN B OCCHHUM NEpHOJ
Ha BbIcoTe 0,3 M OT KOpHEBoOH mieiiku nepesa. Comep-
YKaHUE IKCTPAKTHBHBIX BEIECTB ONMPEACISUIN MyTeM
ropsiueii oTroHkH B anmnapare Cokciiera: BOJIopacTBo-
pHMBIE BEIIECTBA — TOPSTYEH BOION, CMOJIONIOIOOHBIE
BeIllECTBA — CIUPTO-TOIMYONIbHON cMechto. Coziepika-
HHUE TAHUHOB B PACTBOPE OMPEACISIIN CIIEKTPO(dOTO-
meTpoM [19-5400YD npu ryinHe Bonuel 277 HM [16].

CraTucTH4ecKyro o0pabOTKy pe3yinbTaToB HC-
CJIC/IOBAHUS IPOBOJIMIIM C MCTIONB30BAaHUEM MaKeTa
CTaTUCTUYECKUX Iporpamm Statistica 5.5. Mcnonb-
30BAJIMCh METOJBI KIIACTEPHOTO U TUCTIEPCUOHHO-
ro (meton MHOXKecTBeHHOTO cpaBHeHust LCD-test)
AHaJIM30B.

14
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Hacaxnenus na uccnenyemsix I1I1 xapakrepu-
3yIOTCSI HU3KOH MOJIHOTOH (TYCTOTOH) AepeBbEB OC-
HOBHOTO sIpyca, a0COIIOTHAsI HOJIHOTA BapbUPYET OT
2,95 no 11,1 M?/ra, ¢ GOJBIIMM KOJMIECTBOM CYXO-
CTOMHBIX JIepeBbeB. Bee necnenyeMble HacaKIeHUS
OTHOCSITCS K CPEJHEBO3PACTHBIM (Tadi. 1).

1o raHHBIM MEpeUNCINTENBHOM TaKcaly, Ha BCEX
HCCIIEAYEMBIX y4acTKaX OTMEUYEH JOBOJIBHO OOJb-
LIOM 3amac cyxocToiHoM npeBecunbl. Ee 3amac cy-
IIECTBEHHO pazauyaercs no IIT: 31,1...178,1 m*/ra.
Takum 00pa3oM, BO3pacTaeT PUCK BOSHUKHOBEHHUS
U pacHpocTpaHeHHUs JiecHbIX noxkapos. Ha IIIT B
SlraHcKOM JIECHUYECTBE 3arac OTMEpPIIEH APEBECHHBI
MIPEBBIIIAET 3aac APEBECUHBI )KUBBIX IEPEBBEB, A B
3aBBSJIOBCKOM JIECHUYECTBE HAa CYXOCTOHHYIO Ape-
BecuHy npuxonaurcs oomuee 50 % 3amaca ApeBeCHHBI
JKUBBIX epeBbeB. COCTOSIHHME €JI0BBIX HACAXKIEHUI
Ha [II] B MOKXIMHCKOM JIECHUYECTBE 0Ka3aJI0Ch JIy4-
11l 10 CPABHEHHUIO C HACAXKJICHUSIMH B JPYTUX Jiec-
HudecTBax. [lonHOTa B Haca)kIEeHUH BBILIE, YEM Ha
IIII B 1pyrux necHUYeCTBax.

OCHOBHO¥ MPUYHHOM Oca0eHus U THOETH eNn
Ha TEPPUTOPUH YAMYPTHU SIBISETCS U3MEHEHUE

MIPUPOTHO-KIMMATHIECKUX YCIOBUMN, CIIOCOOCTBY-
OIIee PACIIPOCTPAHCHUIO MMATOTEHHBIX OPTaHU3MOB,
B TOM umcie kopoena-turiorpada (Ips typographus)
[17]. DTo moATBEpPAKAAIOT U HAILUU UCCICHOBAHUS.
Ha moruOmmmx nepeBbsx BBISBICHBI XapaKTePHBIS
Maro4Hble ciensl keunodara, kpome I1I11 u [1I13 B
MOXTHHCKOM JIECHUYECTBE.

CpaBHUTENIBHOE HCCIEI0BAaHUE XMUMHUYECKON
CTPYKTYPBI IPEBECUHBI IPOBOAMIOCH Pa3IUYHBIMU
METOZ[AMH CTAaTUCTUIECKOH 00paboTKH.

KnactepHplii aHanu3 mo3BoJua 00bEAUHUTD
n3ydyaeMmble MOKa3aTeNu B TPYNIBI IO CXOIHBIM
MpHU3HaKaM (IapaMeTpaMm) U MoKaszall, YTO paioHbI
HCCIJICAOBAHUS 110 COBOKYIHOCTH OMOXMMUYECKUX
napaMeTpoB MOAPA3ACIAIOTCA Ha Ba KiacTepa: B
MEepBOM OOBEIUHEHBI 0COOM €71 HEYAOBIETBOPH-
TEIBHOTO KU3HEHHOTO COCTOSHHS, BO BTOPOM —
0Cco0U €M XOPOIIETo U yIOBIECTBOPUTEIBLHOTO XKH3-
HEHHOTO COCTOSIHUSA (puC. 2).

st nanpHeed MHTepIpeTanuy MoayYeHHBIX
JAHHBIX HaMH OBUI UCTIOJB30BaH ITUCIIEPCUOHHBIN
aHaJIu3 M0 MEePEeKPECTHO-UEePapXUUECKOi cXxeme, B
KOTOpO# B KauecTBe (PakTOPOB BHICTYHAIH MECTO
uccnenosanus (necauuectso u [1I1) u cocrosiaue
pacTeHui.

Taonuma 1

Cpemme TaAKCAIIUOHHBIC XaPaKTCPUCTUKHU HacaKJAeHUl Ha l'lp06H]>IX mIomaasax

Average taxation characteristics of plantings on trial plots

. Cpennmii | Abcomor- Cocras
JlecunuectBo, | Cpennuit HAST TTOJHOT AGcomroTHas
Ne 4aCTKOBOE BO3pacT =+ Cpenin Amamerp i roora MOJTHOTA 3anac K
i 06_I{Oﬁ H};CHI/I‘ICCTBO ommoKka BbICOTA £ (wa Bricore | 6es yuera C y4eTOM cyxoctoii- | FO7H e RO
P o KsanTa cheHero ommbKa 1,3m)+ cyxocros, | - yoc oq. | HOl Apese- AICPEBLER
fotanu :HPTHH’ P ;IHTF > | cpeanero, m ommubka m%/ra y);[z /FT Lo cnmpr, e | TR T (%
e ¢ cpenHero, cM | 3amac, M3 a CyX0CTOs)
3aBbsUIOBCKOE, 10,7 9E1II+b
1 [Ipuropoxnoe 70+ 2,3 21+0,6 27,9+04 14,9 67,2
78; 3 107,0 260 (47,7)
3aBbsIIOBCKOE, 11,1 9E1IT
2 [Ipuropoanoe 67+3,8 23+0,6 26,0 +0,3 17,9 87,5
158;3 119,9 324 (38,3)
3aBbSUIOBCKOE
> 22 E1TT+
3 3apeuHoe 60+ 1,8 20+0,8 26,9+0,3 0 27,4 48,6 ? Oc
66; 18 198,0 464(25,6)
Slranckoe 6,0 10E+IT
1 60+ 1 18 £0,5 259+0,8 16,6 3,8
115; 8 )7 ’ D0, 52,8 ’ 23, 252 (50,8)
Sranckoe 2,95 10E
2 65+1,6 22+0,3 21,4+0,4 5,9 31,1
214; 8 ’ ’ ’ ’ 30,7 ’ ’ 155 (56,1)
Srauckoe 7,0 10E
3 60+ 1,1 18+0,7 20,3+0,2 15,1 71,5
363; 13 ’ ’ ’ ’ 61,6 ’ ’ 155 (57,4)
Mosxrusckoe, 16,6 9E1IT+]In
1 IIsruacckoe 60+ 1,6 23+0,6 25,7+0,5 33,0 178,1
70; 24 178,8 383 (56,7)
MosruHckoe, 15,2 9EIII
2 ITsraacckoe 50+1,1 20+0,9 22,6 +0,3 25,5 99,5
68; 30 145,7 408 (50,2)
MoXTHHCKOE, 28,8 9E1C+B
3 HbpluacKoe 60+ 1,5 19+0,5 19,1 £0,2 35,0 57,5
35;12 264,9 456 (20,1)
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Puc. 2. Pe3ynbrarhl KIaCTEpHOTO aHAJIN3a KU3HEHHOTO COCTOS-
HUSI 0c00€eH 110 OMOXUMMYECKHUM ITOKa3aTelIsIM

Fig. 2. Cluster analysis results of the life state by biochemical
parameters

TaOnuma 2
Pe3ynbTaThl IMCIEPCHOHHOTO AHAJIN3A
1o 001EMY COAEP:KAHUI0 IKCTPAKTUBHBIX
BelllecTB B JipeBecuHe Picea obovata Ledeb.

Dispersion analysis for the total content of extractives
in Picea obovata Ledeb wood

DaxTopsl df MS df MS F |p-level
Effect | Effect | Error | Error

1 2 (307,51 54 13,66 | 22,51 | <0,05

2 2 |438,50| 54 13,66 | 32,10 | <0,05

3 2 8,70 54 13,66 | 0,64 | >0,05

1;2 4 184,41 | 54 13,66 | 13,50 | <0,05

1;3 4 23,52 54 13,66 | 1,72 | >0,05

2;3 4 41,82 54 13,66 | 3,06 | <0,05

1;2;3 8 33,19 | 54 13,66 | 2,43 | <0,05

Ipumeuanue.

1 — necHuyecTBa; 2 — MPOOHBIC TLIOMIAIHN;

3 — ’KM3HEHHOE COCTOSHHE PaCTECHHH;

df Effect — umncno creneHei cBOOOIBI A5 CyMMBI KBapa-
TOB OTKJIOHEHHH BBIOOPOYHBIX CPETHUX TPYI OT OOIIEro
CpEJHEro;

MS Effect — cpennee 3Ha4eHHE CyMMBI KBaJpaToB OTKIOHE-
HUH BBIOOPOYHBIX CPETHUX TPYIH OT OOIIETro CPEeIHEro;

df Error — 4mcio creneneit cBOOOBI 711 CYMMBI KBAJIpaToB
OTKJIOHEHHH Pe3y/bTaToB HAOMIONEHNH OT BEIOOPOYHBIX Cpel-
HHX TPYIIIL;

MS Error — cpennee 3Ha4€HHE CyMMBI KBaJJpaTOB OTKIIO-
HEHUH Pe3ynbTaToB HAOMIOAEHHI OT BBIOOPOUHBIX CPEAHIX
TPYIIT;

F — Bo100pounoe 3Hauenue F-crartucruky;

p-level — BbIUMCICHHBIN YPOBEHD 3HAYUMOCTH.

Pesynbrarel aHanm3a mokaszaid, 4To Ha olmiee
cofiepKaHNe IKCTPAKTUBHBIX BEILIECTB B IPEBECUHE
BIIMSIIOT MeCTO Tipou3pacTanus (1ecundectso u [111)
u B3auMojelicTBre pakropos (ecHuuectsa, [1I1 n
JKU3HEHHOE COCTOSIHUE pacTeHuit) (Tadi. 2, puc. 3).
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Puc. 3. O61iee conepikaHie SKCTPAKTHBHBIX BEIICCTB B IPEBE-
CHIHE [IPU B3aUMOJICHCTBHH (PaKTOPOB

Fig. 3. The total content of extractives in wood with the
interaction of factors

[To pe3ynbTaraM MpoBENEHHBIX UCCICIOBAHUM,
Bapualys SKCTPAKTHBHBIX BELICCTB HAOMIOAAETCs B
LIUPOKOM Juana3oHe: ot 5,82 no 27,67 % a.c.c.

B MOXTHHCKOM JIECHUYECTBE BHE 3aBUCHMOCTH OT
YCJIOBUM MPOU3PACTaHUSI U )KU3HEHHOTO COCTOSHHUS
0c00el, CTaTUCTHYECKHU JOCTOBEPHBIX OTIAMIUN MEXK-
Iy pacteHusiMH HeT. Ha Ham B3misiz, 310 00ycioBie-
HO OTCYTCTBHEM PEaKMU 0C0o0eH Ha pa3apakuTeNeH.
B pesynbrate HartypHbIX oOcnenoBanuii Ha [1I11 n
[1I13 He ObL1 3aduKCHpPOBaH KOpoeA-TUIIOTpad, a
ruOesb PaCTeHUH B JaHHBIX HACAKICHUIX 00yCIOB-
JIeHa €CTECTBEHHBIM OTMAA0M JiepeBbeB. OHAKO Ha
[1I12 GbLM BBISIBTICHBI YYAaCTKH YCbIXaHus enu. Ouar
norubaromux (MOrudIINX) pacTeHUH MpeaCTaBIIsIT
c000i1 TOKAJILHO PACTIONOKEHHBIE PACTEHUSI — OT 2
70 8 T, Y MOoruoIux pacTeHuid Ha CTBOJIC HAOIIO-
JTAJINCh BIJIETHBIE 0TBepcTHs HacekoMbIx. Ha 1112 y
pacTeHHi XOPOLIEro KU3HEHHOTO COCTOSIHUSI BBISIBIIC-
HO JIOCTOBEPHO OoJiee BBICOKOE 00Ilee coaep kaHue
9KCTPAKTUBHBIX BELIECTB M0 CPABHEHHIO C 0COOSIMHU
YAOBJIETBOPUTEIHHOTO M HEYAOBIETBOPUTEIHLHOTO
JKU3HEHHOTO COCTOSTHUS (CM. puc. 3).

OmnpeneneHre KOMIOHEHTHOTO COCTaBa dKC-
TPAaKTHBHBIX BEIIECTB Ha ()OHE HEOIArOMPHUSITHBIX
(haKkTOpOB TO3BOJISIET MOHATH PabOTy UMMYHHOTO
MeXaHH3Ma pacTUTENILHOTO opranniMa. BemiecTsa,
SKCTparupyemMbie ropsiueii BOAOM — Kak MpaBUIIO
WHTUOMPOBAHHBI B KJIETOYHYIO CTEHKY, @ CMOJIOTIO-
NOOHBIE BemecTBa (POPMHUPYIOTCS B MEKKIETOUHOM
MIPOCTPAHCTBE.

HccnenoBaHusMu 10 COAEPIKAHUIO CMOJIOTION00-
HBIX BEIIECTB B IPEBECHUHE BBISIBIICHO, YTO YCIIOBHUS
MPOU3PACTAHUS SBISIIOTCS 3HAUUMBIM (PaKTOPOM
(p < 0,05), mpu >TOM >KU3HEHHOE COCTOSTHUE pac-
TEHHI He BJIMSET Ha CO/IepPKaHUE ITHX BEUICCTB B
npesecune (p > 0,05), a mo comep’KaHUIO BOIOpPa-
CTBOPUMBIX BEUIECTB, — 4YTO Ha KOJIMYECTBEHHOE
coZiep’KaHHe TOH TPYNIIBI CYIIECTBEHHOE BIUSHHE
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Taonuma 3

Pe3yapTarsl IMCNEPCHOHHOTO AHAIN3A
MO0 COMEPKAHUIO BOTOPACTBOPHMBIX
IKCTPAKTUBHBIX BEIIECTB B IPeBecHHE
Picea obovata Ledeb.

Dispersion analysis results for the content of water-soluble
extractives in Picea obovata Ledeb wood

dakTopHs! df MS df MS F p-level
Effect | Effect | Error | Error

1 2 201,74 | 54 | 7,27 |27,73| <0,05

2 2 502,29 | 54 | 7,27 | 69,05 | <0,05

2 9,15 54 | 7,27 | 1,26 | >0,05

1;2 4 146,03 | 54 | 7,27 |20,07 | <0,05

153 4 12,153 | 54 | 7,27 | 1,67 | >0,05

2;3 4 32,65 | 54 | 7,27 | 449 | <0,05

1;2;3 8 16,11 | 54 | 7,27 | 2,21 | <0,05

OKa3bIBAIOT MECTO MPOU3pAcTaHus (JIECHUYECTBO U
[1IT) u B3aumoneicTBUE (PaKTOPOB (JIECHUUECTBA,
[T v >xu3HEHHOE COCTOSIHUE pacTeHuit) (Tadm. 3, 4).

Takum 0Opa3om, U3MEHEHHE COZlEpKaHUs 001IIe-
ro KOJIMYECTBA HKCTPAKTHUBHBIX BEILECTB CBA3aHO
C TPYMIIOH BOJOPACTBOPUMBIX SKCTPAKTUBHBIX Be-
mectB (puc. 3, 4).

BonopactBoprumble 3KCTPaKTUBHBIC BEILIECTBA —
9TO MOJIM- U MOHOCAXapU/Ibl, IEKTHHBI, KaMe/IH, OCIIKH,
KPaCHUTENH, IUKINYECKUE CIMPTHI ¥ TAHUHBL. TaHUHBI,
COMIACHO HAYYHBIM ITyOIMKALIAM, IMEIOT Ba)KHOE 3a-
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Puc. 4. Comepkanue BOZOPACTBOPUMBIX IKCTPAKTUBHBIX Be-
IIECTB B JPEBECUHE NPH B3aNMOJIEHCTBUH (HaKTOPOB

Fig. 4. The content of water-soluble extractives in wood with the
interaction of factors

LIMTHOE 3HAYECHHE ITPU BO3ACHCTBUM HA pacTeHHUS (ak-
TOpPOB HEraTUBHOrO Xapakrepa [18, 19]. Tak cornacHo
Hay4HOM JINTepaType BelleCcTBa, MHIMOMPOBAHHBIC B
KJIETOYHYIO CTEHKY 00J1a1atoT O0JIbIle 3aIlUTHEIMU
CBOWCTBAaMH, B CPAaBHEHHHU C BEILECTBAMU M3 MEX-
KJIETOYHOTO IpocTpaHcTBa [20-22].

PesynbraThl IpoBeIEHHBIX UCCIIEAOBAHUH MOJ-
TBEPIKAAIOT paHee onyOIMKOBaHHbBIE JaHHBIC. Y Jie-
peBbeB Picea obivata Ledeb. nHabmogaercs no-
CTOBEPHOE OTJIMYME MO COJEpPKAHHUIO TAHWHOB B
JIPEBECUHE B 3aBUCHMOCTH OT JKU3HEHHOTO COCTOSTHHSI.

TaOnuma 4

Coaep:xkaHnue BellleCTB B ipeBecrHe e cudupckoii (P obovata Ledeb.)
Pa3JMYHOIO KU3HEHHOTO0 COCTOSIHUSI 10 JIeCHH4YecTBaM YAMYpTckoii Pecnybsimkn
(% 0T a0COIOTHO CYXOI'0 COCTOSIHUSI IPEBECHHbI)

The content of substances in the wood of Siberian spruce (P. obovata Ledeb.)

of various life states in the forestries of the Udmurt Republic (% of the absolutely dry state of wood)

JlecunuectBo JKusneHnHnoe cocTosiHme
Hanmenosanue ’ Kgapraun,
Y4acTKOBOE
BellecTs eCHHYECTBO BBIACI Xoporee Viosnersopurensaoe | HeynosaeTBopuTeIbHOE
78: 3 8,41 £0,04* 6,78 £0,10 991 +1,74
3aBbsIOBCKOE, ’ 8,24...8,58** 6,37...7,19 2,43...17,38
[Ipuroponnoe 158: 3 12,99 +0,18 17,04+1,02 7,83 + 1,28
K 12,20...13,77 12,65...21,42 2,32...13,33
3aBBsUTOBCKOE, 66: 18 18,57 + 1,25 18,91 + 0,96 23,02 + 3,09
3apeuHoe ’ 13,21...23,93 14,79...23,03 9,74...36,30
115: 8 11,06 + 0,12 14,90 £ 0,21 5,82 £ 0,65
O6uiee ’ 10,53...11,58 14,00...15,81 3,02...8,62
coziepKaHne Aranckoe 214: 8 11,57 £ 0,16 14,49 £2,65 9,91+ 1,74
9KCTPAKTUBHBIX > 10,87...12,27 3,10...25,87 2,43...17,38
BCIICCTB 36313 19,12 +0,73 24,62 +1,36 27,69 +5,62
’ 15,99...22,25 18,76...30,48 3,50...51,87
70: 24 18,78 = 1,88 20,30 £ 1,55 22,97 +1,01
MOKTHHCKOE, ’ 10,70...26,86 13,63...26,96 18,62...27,32
ITeryacckoe 68: 30 24,68 £5,73 18,07 £ 1,42 20,45 +2,85
’ 0,02...49,34 11,94...24,20 8,19...32,71
MOKTHHCKOE, 35:12 18,78 = 0,66 18,80 + 0,43 19,30 £3,18
HelmmHckoe ’ 15,93...21,64 16,94...20,65 5,60...33,00
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Oxonyanue maon. 4

JlecunuectBO YKuzneHnnoe cocTosiHme
Haumenoanue ’ Ksapran,
Y4acTKOBO®
BellecTs TIeCHUYECTBO BBIACT Xoporiee Vnosnersopuresnbhoe | HeynoBnerBoputeabHoe
78: 3 7,20+ 0,20 6,62 £ 0,09 7,57 +1,58
3aBBSIOBCKOE, i 6,33...8,07 6,22...7,02 0,79...14,36
[Tpuroponnoe 158: 3 10,25+ 0,14 11,93 +£0,57 6,63+ 1,26
i 9,63...10,87 9,48...14,37 1,22...12,04
3aBBSIIOBCKOE, 66 18 15,57 +0,95 15,67 £1,02 17,59 £2,25
3apeuHoe ’ 11,49...19,65 11,29...20,04 7,93...27,25
115: 8 7,98 £0,57 9,98 +0,14 4,97 £ 0,44
’ 5,53...10,44 9,38...10,59 3,09...6,85
BoopacTsopHMbic 214- 8 6,41 £ 0,09 10,60 + 2,33 3,34 + 0,64
Slranckoe > 6,03...6,80 0,58...20,62 0,57...6,11
BEIIECTBA
, 17,72+ 0,33 2022 42,05 2578 45,62
363; 13 16,29...19,15 1142, 29.02 1.60.. 4996
16,29...19,1516, e R
70: 24 13,65 +2,16 16,04 + 1,31 18,92 +1,18
MOosKrHHCKOE, ’ 4,37...22,93 10,39...21,69 13,86...23,98
TTeryacckoe 68: 30 16,72 +£0,33 14,61 £ 0,09 15,85 +£0,93
’ 15,29...18,15 14,21...15,01 11,86...19,84
MOXXTHUHCKOE, 35:12 15,83 £0,06 15,98 £ 0,83 17,45+ 1,53
Hermmnackoe ’ 15,59...16,08 12,42...19,55 10,87...24,03
78: 3 6,63 +0,33 5,83 £0,08 4,05+ 1,35
3aBbSIIOBCKOE, > 5,23...8,03 5,48...6,18 -1,73...9,84
[Mpuropoanoe 158: 3 6,06 + 0,09 5,39+ 0,10 4,09 +0,57
> 5,69...6,43 4,96...5,82 1,63...6,55
3aBbsTOBCKOE, 66: 18 3,91 £0,54 3,09 £0,27 1,91 £0,29
3apednoe ’ 1,57...6,25 1,92...4,26 0,65...3,17
115: 8 6,48 £ 0,23 6,72 £ 0,09 3,30 £0,45
’ 5,50...7,45 6,31...7,13 1,35...5,25
5,16 £0,07 7,78 £ 1,85 2,45+0,31
Tanumpr Arancioe 2148 485...547 0,19...15,74 1.13..3.77
363 13 5,48 £0,67 12,53 £2,06 6,09 + 3,64
> 2,62...8,34 3,66...21,39 -9,55...21,74
70: 24 7,28 £1,58 5,12+1,29 5,48 £0,62
MOKTHHCKOE, ? 0,50...14,06 —0,42...10,66 2,83...8,13
IIbraaccroe 68: 30 8,01 +1,35 9,04 +2,82 6,11 +0,92
’ 2,21...13,82 -3,09...21,17 2,16...10,06
MokruHckoe, 35-12 8,30 £ 1,19 8,89 +2,29 7,44 £2.82
HemmmmHckoe ’ 3,17...13,43 -0,94...18,73 —4,71...19,59
78: 3 1,21+0,24 0,16 + 0,00 2,33+0,20
3aBbSIOBCKOE, > 0,17...2,25 0,14...0,17 1,47...3,19
[Ipuroponnoe 158: 3 2,74 £ 0,04 5,11 £1,59 1,20+ 0,27
’ 2,58...2,90 -1,72...11,94 0,01...2,38
3aBbBsIIOBCKOE, 66: 18 3,00 £ 0,50 3,25+0,81 5,43 + 1,62
3apeynoe ’ 0,57...5,14 -0,24...6,74 —-1,56...12.,41
115: 8 3,07 +0,48 4,92 £0,07 0,85+0,22
’ 1,00...5,14 4,62...522 -0,08...1,78
CMonocoaepskamune Srasckoe 214- 8 5,16 £0,07 3,89+ 0,44 2,28 +0,41
BeIleCTBA > 4,85...5,47 2,01...5,76 0,52...4,05
363: 13 1,39 +£0,41 4,40 £ 0,80 1,91 £0,02
i -0,39...3,17 0,98...7,82 1,83...1,98
70: 24 5,13+3,93 4,26 +0,85 4,05+0,19
MOosKrHHCKOE, ’ —-11,77...22,03 0,60...7,91 3,25...4,84
TTeryacckoe 68: 30 7,96 £5,72 345+1,51 4,60 + 2,44
’ -16,66...32,58 —-3,06...9,96 -5,91...15,10
MOXXTHUHCKOE, 35:12 2,95 +£ 0,66 2,81+ 1,11 1,84 £ 1,66
Hermmackoe ’ 0,13...5,77 -1,96...7,59 -5,31...9,00

Ipumeuanue. * cpennee + ommoOKa cpefHero, ** moBepUTENbHBIH HHTEPBAJ U CpeAHero 3HadeHus mpu p < 0,05
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Y pacTeHuii XOpoIIero v y10BJIeTBOPUTEIILHOTO COCTO-
SIHMSI COZIEprKaHKe TAHUHOB JIOCTOBEPHO OOJIBIIE, YEM Y
PpacTeHuit HEyIOBIETBOPUTEIBHOIO COCTOSIHUS (PHC. 5).
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Puc. 5. Coneprxanue TaHUHOB B ApeBecuue Picea obivata Ledeb.
B 3aBUCHMOCTH OT JKU3HEHHOTO COCTOSHHUSI
Fig. 5. The content of tannins in the wood of Picea obivata Ledeb.
depending on the life state
OI[HaKO y paCTeHI/If/’I YAOBJICTBOPUTCIIBHOTO KU3-
HCHHOI'O COCTOAHUA OTMCUYCHBI 3HAUYHUTCIBHBIC KO-
J1e0anus 1o COACPIKAHUIO SKCTPAKTHBHBIX BEIICCTB,
YTO MOXKCT OTPAXKaTb HAPYLICHUEC I/IMMyHHOI\/'I CHUCTC-
MBI PACTHTEIBHOTO Opranui3Ma (cM. Tadm. 4).

BbiBOAbI

[Moy4yeHHbIe pe3yabTaThl MO3BOJIWIH BBISBUTH
cienyronre 3akoHomeproctu. Ha obmiee comep-
JKAHUE IKCTPAKTUBHBIX BEIICCTB BJIUSIOT KU3HCH-
HOE COCTOSIHUE 0CO0CH U yCIIOBHSI IPOU3PACTAHUS.
YBenuueHue coiepxkaHus 00X SKCTPAKTHUBHBIX
BEIICCTB MPOUCXOUT B CBS3H YBEIMYCHUEM COJICP-
JKaHUsSI TPYIITBI BOJOPACTBOPUMBIX IKCTPAKTUBHBIX
BeniecTB. OUEBU/IHO, YCTAHOBICHHOE yCUJICHHE
MpOIECCOB 00pa30BaHus BEIIECTB JaHHOU IpyI-
bl (B OTJIMYUE OT CMOJIOTIOZOOHBIX) 00YCIIOBIICHO
MOBBIIICHUEM COJICPKAHUS TAHUHOB U SIBJISIETCS
OJTHOM M3 CTpaTeruii MeTabOoIMUECKON 3alUThI EH
OT TMOpaXKEeHUsI KCUIIodaramu.

HawuGonbiee conepsxanue Bcex rpyImin MeTadonu-
TOB (B TOM YHMCJIE TAHWHOB) OTMEYEHO Y 0C00eH y10B-
JISTBOPUTEIBHOTO KU3HEHHOTO COCTOsIHUSL. JlepeBbs
€JIM CUOUPCKOM MMEIOT MPU3HAKK YChIXaHUS U UHBIC
aTOJIOTMU CTBOJIA M KPOHBI, TEM HE MEHEE MOBBIIICH-
HOE COJIepKaHKE IKCTPAKTUBHBIX BEIIIECTB B €€ JIPCBe-
CHHE CTIOCOOCTBYET (DYHKIIMOHUPOBAHUEO MEXaHU3MOB
3anuThl. B TO jke Bpemst 3HaUUTEIbHOE BaphbHUPOBAHNE
M3y4aeMbIX OMOXUMHUYECKHUX MOKa3areied y 3TUxX
JICPEBHEB, MOXKET CBHUJICTCIBCTBOBATH O BO3MOYKHOM
HapPYIICHUU FOMEOCTATHYSCKIX MEXaHH3MOB.

Paboma evinonnena npu ¢hunarcosotl noooepoicke
eparma PODOU Ne 19-04-00353 A.
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PICEA OBOVATA LEDEB. WOOD BIOCHEMICAL CHARACTERISTICS
AS STATE OF PLANTS
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'Federal State Budgetary Educational Institution of Higher Education «Udmurt State University»
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The process of forest destruction is very dynamic and covers the entire boreal zone of the Northern hemisphere.
Against the background of deterioration of the sanitary condition of plantings, pathogenic organisms are activated.
The article presents materials on the study of the chemical composition of wood of individuals of different life
States of Picea obovata Ledeb. In the context of IPS typographus L. distribution It is suggested that there is a differ-
ence in the chemical structure of wood in individuals of Siberian spruce in places of mass drying, which affects the
population of pests. Plants of various life States were studied for the content of water-soluble, resin-like extractives
and tannins. The obtained data were subjected to statistical processing. The results of the research revealed that the
overall content of extractive substances is influenced by the vital state of individuals and growing conditions. It was
found that with the deterioration of the plant condition, there is an increase in extractive substances. The overall in-
crease in extractive substances occurs due to an increase in the group of water-soluble substances, namely tannins.
The highest content of all groups of metabolites (including tannins) was observed in individuals of a satisfactory
life condition.
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