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Brenenue. Kopka y nepeBbeB MpeAcTaBiIseT COOOH HAPYKHBIHM CIIOW TKaHEH, COCTOSIIIUN U3 MEPTBBIX
KJIETOK, U TIpeJHa3HAuYCHHBIH IJIs1 3aIUTHl OT HEeOIarompuATHBIX BO3ACHCTBUI BHemHel cpeapl. C mep-
BBIX JIET J)KU3HU BETBU U CTBOJI J€PeBa MOKPHIBAIOTCS HAPYKHBIM IPOOKOBBIM CJI0EM, 00pa3yeMbIM IpoO-
KOBBIM kKamOueM. Uepes HECKOIBKO JIET MPOOKOBBIN KaMOWi 3aMHpaeT, M B )KHBOH KOpEe BO3HUKAET HO-
BbII POOKOBBIN KaMOMif; 13 HETO — HOBBIN, BHYTPEHHUH MPOOKOBHIN ci10i. Uepe3 HECKOIBKO JIET 3aMHu-
paet u BTOpO# MpoOKoBbIl KamMOuii. B riryOnHe KOpbl BHOBB MOSIBISiETCS MPOOKOBBIA KaMOWi M HOBBIH
MPOOKOBBIN CITOH U T.1. [1—4]. Y cocHBI BTOPOIi U TOCIEAYyOINe TPOOKOBEIE CIIOM (POPMHUPYIOTCS B BHIIE
IY’KEK, KOHIIBI KOTOPBIX COCITUHSIIOTCS C HApY>KHBIM CJIOEM MPOOKH, a BOTHYTAs YacTh 3aXBaTHIBACT OT-
JeNbHBIE TYro00pa3Hble YYacTKH )KUBOH KOPHI. HapykHble yuacTKH KOPKH, U30JUPOBAHHBIE TPOOKOBBIM
CJIOEM, JIMIIAOTCS BJIard U MUTATEIbHBIX BEIIECTB, U I03TOMY oTMHpatoT [1, 2].

[Ipo6koBasi 4acTh KOPKM COCTOMT M3 HECKONBKHX CJIOEB KJIETOK C YTOJIIIECHHBIMH O0O0JOYKaMU U U3
0O0JIBIIOTO YHCIa CJI0EB TOHKOCTEHHBIX KIIETOK, HE COAepIKalINX CyOeprHa. YepeaoBaHue CIOEB sIBISICT-
Cs1 MPUYUHOIN HEPaBHOMEPHOCTH HANPSIKCHUH NMpH HaOyXaHWU M YCYIIKE KOPKH, a TAKXKE POCTEe CTBOJA
Jepesa B ToimuHy. [Ipy TakoM HepaBHOMEPHOM paclpelesieHUH JaBiCHUS KOpPKa PacTpEeCKUBaeTCsl, Ha
ee MOBEPXHOCTU (POPMHUPYETCS ONpeeICHHBIN PUCYHOK, ellle TP JKU3HU JIepeBa OTCIAUBAIOTCS €€ ca-
MBIe HapyXHble 4acTH. Kopka OOBIYHO HauMHAET pa3phIBaThbCs B TOHKOCTEHHBIX, HAMMEHEE MPOYHBIX
cIosIX MpoOKOBOH TKaHM. IIpy MOCTOSHHOM OTCIaMBaHWUM KOPKH IOCTENCHHO BCKPBIBAIOTCSI BCE HOBBIE
CJIOH KJIETOK C JIMTHOLICJUTIOJIO3HBIMU 000J10uKamu [ 1, 4].

O0BeM KOpPKH IO OTHOIIEHHUIO K 00heMy CTBOJIA COCHBI 3aBUCUT OT BO3pacTa JIepeBa M yCIOBUH MPO-
u3pactanus u paseH 10+16 % [5, 6]. C Bo3zpacToMm (pocTOM Auamerpa CTBOJIA) OTHOCUTENBHBIN 00BEM
KOPKH CHIJKAeTcsl, €€ TOJIIMHA YMEHBIIAeTCs [0 HAMPABICHUIO OT KOMJIS K BEpXYLIKE. YXyALICHHE
YCIIOBUH MPOHU3pACTaHUs COCHBI (M30BITOUHOE YBIAXKHEHHE WIIH HCCYIICHUE TIOUBHI, IIOHMKEHHOE CBETO-
BO€ JIOBOJILCTBHE U JIP.) IPUBOJUT K YMEHBIIEHHUIO TOMIMHbI KOPKH [3, 4, 7].

30J1bHOCTh KOPKH COCHBI COCTaBIISIET, 110 PA3HBIM AaHHBIM, 1,4 (2,2) + 2,5 (5,6) % [5, 6, 8, 9]. OcHoB-
HBIMH 3JIEMEHTaMH B cocTaBe 30ibLsBistorces Ca, Si, K, Na, Mg, Fe; B mensmieit crenienu — Cu, Mn, Al u
ap. [5, 8, 9]. 3ompHOCTE M 3IEMEHTHBIN COCTaB KOPKHU COCHBI SIBISIETCS BaXKHBIM MHTETPAJIBHBIM ITOKa3a-
TEJIEM YCJIOBHUIl pocTa AEPEBbEB U XapaKTEPUCTUKON MeCTOOOMTAaHUS AMU(UTHBIX OPraHU3MOB, HANpH-
Mep, TumaiHukoB [ L0]. Y3yueHno XMMUYIECKOTO cOcTaBa KOPKH XBOMHBIX, Ha3bIBAEMOW B Takux pado-
Tax KOpOH, MOCBAUIEHO MHOTO ncciaemoBannii [11-15]. TIpakTrueckn BO BCex paboTax MPHUBOISTCS 3HA-
YeHHUs1 30JbHOCTH KOPKH, DJIEMEHTHOI'O COCTaBa €€ 30JIbHOM yacTh, 0e3 yKa3aHHs BO3pacTa JIePEBbLEB,
YCIIOBUH MPOU3PACTaHUsl U MecTa 0T0opa mpol, B TOM YHCIEe — MO BBICOTE CTBONA. [ ecopacTurens-
HBIX YCJIOBHH IOTO-BOCTOKa benmapycu naHHBIX O BEPTHKAIBHOM paclpeneieHny 30JIbHOCTA U 3JIEMEHT-
HOTO COCTaBa KOPKH COCHBI OOBIKHOBEHHOW KpaitHe maio. Llempro HacTosmero mcciefoBaHus Oblia
OIIEHKa BEPTHUKAJIBHOIO PACHpE/ENICHUs MOKa3aTeslel 30IbHOCTH M COJIEP)KaHUS KOMIUIEKCA MHHEpallb-
HBIX 3JIEMEHTOB B KOPKE COCHBI 00bIKHOBeHHO#H (Pinus sylvestris L.).

MeTtoauka u 00beKThI HccaeqoBaHus. [IpoOsI KOPKH COCHBI OTOMpaNH Ha TEPPUTOPUU BeTKOBCKOTO
JIECHUYECTBA [ 0CYAapCTBEHHOTO CHEMATU3UPOBAHHOIO JIECOXO3SIMCTBEHHOrO ydpexJeHus «BeTkos-
CKHUH CIIeIyIecxo3», I1e Ha psje BBIIEIOB NPOU3BOAMIACH CIUIOIIHAS CAaHUTAapHAs pyOKa, BO BpeMsl KOTO-
poli METOJOM CllydaliHOW BBIOOpKM Hamu ObLIM OTOOpaHBI MOJCIbHBIC jAepeBbs. [IpoOHas ILIoNIanb
npeacTaBisiia coboil uncToe cocHoBoe Hacaxaenue |V xmacca Bospacra ¢ monHortoi 0,8. Tum neca —
COCHSK MILUCTEHIH, JIECOPACTUTENBHBIE YCIOBHS — A,.

Ha cpy0OneHHBIX MOZENBHBIX JEPEBbIX U3MEPSUIN UIMHY CTBOJIA — PACCTOSHUE OT OCHOBaHMS CTBOJIA
JI0 HaJayia KPOHHI (IIepBas )KUBasi BETBb) C YIETOM BBICOTHI ITHS. CTBOJ pa3Medaad Ha CEKITUU ITHHOH 1
M. Ompenessiin IuaMeTp B KOpe B ABYX HANpaBICHUSIX (CEBEp—IOT M BOCTOK—3alaa) U UIMHY OKPYKHO-
CTH B KOpE Ha CepeIrHe KakIoro oTpeska [16, 17].

[IpoObl KOpkK OTOMpPaANK Ha cepeluHE KaKI0Io METPOBOTO OTPE3Ka MOJIEJIBHOIO JepeBa, BhICYLINBA-
7M1, 030U TIpu Temmepatype 550 °C, onpenensinmu 305mpHOCTh. [lonydeHHyto 301y obpabaThiBaiv Lap-
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CKOM BOJIKOW MpH HAarpeBaHWM, YIapUBAJIM [0 BJIAXHBIX COJIEH, MOCIEe Yero METOJ0OM aTOMHO—
abcopOIMOHHOM crieKTpoMeTprH onpenensiin cofepxkanue Ca, K, Mg, Fe, Mn, Zn u Cu. [Tony4ennsie
JTAHHBIC TTEPECUUTHIBAIM Ha | T 30JIbI U BO3AYIIHO—CYXOH KOpKHU. JlaHHBIE 00padaThiBaIy C UCIIOIh30Ba-

HHEM CTaHJIapTHOTO MPOTrPaMMHOTro mpoaykra «Cratuctuka 7.0».
Pe3yabTaThl M MX 00Cy:KIeHHe. B Tabnuile mpeacTaBieHbl Pe3ysbTaThl ONMPEACICHHS 30JbHOCTH H
kouneHrpaiuit Ca, K, Mg, Fe, Mn, Zn u Cu B KopKe COCHbI OOBIKHOBEHHOIA.

Tabmuia — 30I5HOCTE U COIEpIKaHE MUHEPATBHBIX 3JIEMEHTOB B KOPKE COCHBI OOBIKHOBEHHOM

okasaTens 301bHOCTS, KonrneHTpartyst 371IeMEHTOB, MT/T KOPKH
% Ca K Fe Mg Mn Zn Cu
Cpemusis 1,8997 3,3553+ | 0,1024+ | 0,0976+ | 0,1146+ | 0,0757= | 0,0096+ | 0,0010+
+0,0694 0,1371 0,0051 0,0119 0,0056 0,0038 0,0003 0,0001
Menuana 1,8760 3,3664 0,0973 0,0549 0,1045 0,0738 0,0094 0,0009
MunumMym 0,8578 1,5740 0,0337 0,0114 0,0108 0,0203 0,0014 0,0002
Maxkcumym 3,3254 6,0732 0,2209 0,4293 0,2418 0,1505 0,0166 0,0028

B 30151€ KOpPKHM COCHBI IMEET MECTO CJICAYIOIIMH Psifi YObIBAaHMS KOHLEHTPALUH XMMUYECKUX HIICMEH-
toB: Ca > Mg > K > Mn = Fe > Zn > Cu. [IpencraBieHHbIe JaHHBIC TOJYUYEHBI JIIS 1100 JepeBa (OT
KOMJISL 10 KPOHBI), IIO9TOMY OHH HECKOJIBKO HIKE NPHUBEACHHBIX B juteparype [, 6, 8, 9]. 3onpHOCTh
KOPKHU OOBIYHO OBIBA€T BBHIMIE 30JFHOCTH CTBOJIOBOM JPEBECHHBI, & TAKXKE BETBEH, CYUheB U KOPHEH. DTO
00BsACHSCTCS PsaAoM npuuuH. [Ipu popMUpOBaHMM KOPKH. B.-€€ COCTaB BKJIFOUAIOTCS KJICTKH MapeHXUMBI
JKUBOM KOPBI, COZIeprKalllie KPUCTAIIBI CONel Kallblusl, @ TaKkke (B CYILECTBEHHO MEHbIIEM KOJINYECTBE)
MaJIOpPAaCTBOPUMBIE COJIM APYTMX MUHEPAJIbHBIX 371eMEHTOB [2—4].1I0BEpXHOCTh KOPKH BCE BpPEMs pocTa
JiepeBa MOCTOSTHHO 001yBaeTcst aTMOC(EepHBIM BO3yXOM M YJIaBIIMBACT IIPH 3TOM COZAEPIKAIIAECS B HEM
MHUHEpaJlbHbIE a3p030iu. HakoHen, kopka NOCTOSHHO B3aMMOZEHCTBYET C KalleJIbHO—KHUAKOMN BIAroi,
MOSBJISIFOILIEICS. Ha CTBOJIAX JIEPEBBHEB BO BPEMsI AOXKIS, TyMaHa, pOChl, TasHUA CHera W mp. Takas Biara
NpeACTaBiIsieT CO00H CIOXKHYI0, MHOTOKOMIIOHEHTHYIO JKHIKOCTb, COAEPIKAILYI0 BOAOPACTBOPUMBIEC Be-
IECTBa, BEIMBIBAEMBIC M3 JTUCTHEB, BETBEH, BHIIEPACIIONOKEHHON KOPKH, STU(MUTHBIX TUIIAHUKOB. OHa
BKJIIOYAET BBIJICJICHUS HACEKOMBIX, OCaXIEHHbIE JHCTbsIMA M BETBSIMHU IbUICBBIE YacTULBl U Ap. Boxa
aTMOC(EPHBIX OCAJKOB CYILIECTBCHHO OTIMYACTCS OT TUCTHUIMPOBAHHON, TAK KaK COACPIKUT PsIl KaTHO-
HOB M aHHWOHOB, O6p330BaBHH/IXC$I B PE3YyJIbTATE BSaHMOI[efICTBHSI C MPOMBIIIJICHHBIMU Ira3aMU M IBLIJIBIO
KaK MECTHOTO MPOMCXOXKICHHSE, TAK U TPAHCTPAHUYHBIMU BO3AYIIHBIMUA Maccamu [18, 19].

B pesynprare cTaTHIECKOro aHajiM3a JaHHBIX YCTaHOBJICHO, YTO BEPTHKAJIBHOE PACIpPEACIICHHUE CO-
Jiep>KaHus 30J1bL ¥ KOHIEHTpAIMK 3JIEMEHTOB KOPKH (3a HckiIoueHneM Fe) momunnsioTes 3akoHy 'aycca;
OTHOIIIeHNE KOAPHUITMEHTOB aCHMMETPHH U dKcIlecca K uxX omubOkaM He npesbimaeT 3 (p< 0,01). ITo BBI-
COTE CTBOJIA COCHBI 30JIbHOCTh. €€ KOPKH CHIKAeTCs (PUCYHOK 1).

°® y =-0,0596x + 2,5677
mx . x =H

R2=0,4522

30JIbHOCTD, %

BbICOTA IepeBa, M

PﬂcyHOK 1 — 3aBucHMOCTD 30JIbHOCTH KOPKH COCHBI 00BIKHOBEHHOI OT BBICOTBI aepeBa
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BapuabenbHOCTh aHATM3UPYEMOTO TTOKA3aTells BeChMa 3HAYNTENbHA: JIEPEBhs, HAXOISIIHAECS PSIIOM B
HACAXJIEHHIX, UMEIOT KOPKY, TOCTOBEPHO OTIMYAIONIYIOCS IO MOKa3aTelro 30bHOCTA. CTaTHCTHYECKH
3HAYUMBIC OTJIMYUS JUIS 3HAUYCHUH 30JIBHOCTH KOPKH OBLIHM MOKA3aHBI JUIS HIDKHEH YacTH CTBOJIA COCEH,
€ro cpeJHell u BepXHel yacTeil — Ha ypOBHE MEPBOM HUKHEH KHUBOM BETBU. ITO, MO—BUIUMOMY, CBSI3aHO
C U3MCHEHNEM aHATOMHYECKOTO CTPOCHHS ITOKPOBHBIX TKaHEeH cOCHBI 00bIkHOBeHHOH [20]. Jucnepcrnon-
HBI aHAJIM3 CHIIBI BIMSHUS BBICOTHI CTBOJIA ITOKA3aJl, YTO BapHAaIUsl 30JIbHOCTH KOPKHU Ha 62 % 00ycioB-
JIeHa 3TUM (PaKTOPOM.

JoneBoe ydacTre Kalblus B COCTABE 30JIbI COCHOBOM KOPKH II0 BBICOTE CTBOJIA KOJeOJIeTcs B mpere-
nax 83 — 94 %; kamusa — 1,5 — 4,7 %; xeneza — 1,0 — 8,8 %; maruus — 2,1 — 4,6; mapranna — 1,5 — 2,8 %;
uaka — 0,2 — 0,4 %; menu — 0,01 — 0,07 %. BepTukanpHast AMHAMUKA COMEPIKAHUS KAIBIIHS, KU, JKe-
Jie3a ¥ MEIM MMEET HEITMHEWHBIM XapaKTep U YJOBICTBOPUTEIHLHO allPOKCUMHUPYETCS JIorapupMuiec-
ckoit pyHkuuei ¢ koahdunuentamMmu koppessaun p>0,8 u Boimie (p <0,05) (pucyHok 2).
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PﬂcyHOK 2 — 3aBMCHMOCTD BeJIMYMHBI BKJIaJAa KaJlbllusl, KaJIus, JKejJae3a U MeAU
B COCTaB 30J1bl KOPKH COCHBI O00OBIKHOBEHHOI OT BBICOTBI aepeBa

Takum 00pa3oM, OT KOMJISI K KPOHE COCHBI BKJIAJ] KaJIbIIHs B COCTaB 30J1bI €€ KOPKH PaCTeT, TOTIa KakK
JIOJIEBOE yJacTHEe Kalus, jKelie3a U MEJH CHIDKaeTCs. BO3MOXHO, 3TO CBsI3aHO C ellle MMEIOIEH MecTo
BOBJICUCHHOCTBIO KaJIUs, JKeJle3a M MeId B MeTa00JIM3M BepXHEH YacTH CTBOJIA, TOT/Ia KaK MOHBI KaJIbI[HS
13 Hero y)Ke MCKIIIOYeHbI. J[J11 MarHus, MapraHiia ¥ [IMHKa HE YCTAHOBJICHO JOCTOBEPHOIO OTJIMYMS KOH-
[EHTPAIUH 110 BBICOTE CTBOJIA COCHBI, HA YTO YKa3bIBAIOT HU3KWE 3HAYCHUS KOAIPDHUITMSHTOB KOPPEIISIUN
(p<0,1) Nmeer MecTO MPAKTHYECKH PABHOMEPHOE pacIpee/icHre STHX JIEMEHTOB B KOPKE IO BBICOTE
CTBOJIA.

Pacripenenenue conepxkanus Ca, K, Mg, Fe, Mn, Zn u Cu B Kopke COCHbI OOBIKHOBEHHOM TIO BBICOTE
MPEJICTABJICHO Ha PUCYHKE 3.
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Pucynok 3 — Coaepxxanue MUHepPaJbHBIX 3JIEMEHTOB
B KOpPKe COCHbI 00bIKHOBEHHO# HAa pa3HOli BbICOTE AepeBa

MeTonoM 0AHO(GAKTOPHOTO JUCIIEPCUOHHOTO aHAJIM3a OIEHMIIN BIUSHHUE BBICOTHI CTBOJIA COCHBI Ha
CoJiep)KaHue MUHEPAITLHBIX JIEMEHTOB B ¢ Kopke. JIJisi KaJbIHsi ObUIO BBISBICHO, TO yelbHAsI KOHIICH-
TpaIus 3JIEMEHTa MaJlo U3MEHSETCS TI0 BBICOTE CTBOJA JiepeBa (Chiia BIHSHUS BBICOTHI cocTaBuiia 24 %).
s xamust aTa BenuuuHa coctaBmia 72 %; nis maraus — 27 %; Mapranna — 23 %; sxenesza — 90 %; nuHka
— 49 %; meau — 66 %.

B xone pocta cocHbl 0OBIKHOBEHHOW BEPXHHI CJIOM €€ KOPKH CO BPEMEHEM TEepSET CBSI3b C PAcTBOPA-
MU, 00Pa3yIOLIUMUCS B IPOIIEcCe 0OMEHa BEIIECTB MEXKIY PACTCHUEM M ITOYBOH, M OOJIBIIIC KOHTAKTUPY-
€T C PacTBOPaMU U ra3aMH B CUCTEME «BO3yX—PacTeHHE». MeXaHN3MbI TOTJIONICHHUS, METa0O0JIN3alluu U
MepEIBIIKCHUST MUHEPAITbHBIX BEIIECTB B MEPTBON TKaHH YK€ HE JICHCTBYIOT, MO3TOMY 3JIEMEHTHBIH CO-
CTaB KOPKH PSJIOM CTOSIIHX B JIECY AEPEBHEB JOCTOBEPHO OTIHYACTCS, TAK KaK 3aBUCUT OT MHBIX, HE (U-
3MOJIOTMYECKUX TIPUYCM.

BeiBoabl. CpeHsist 301bHOCTh KOPKH COCHBI 00BIKHOBeHHOU cocTtaBisier 1,9+0,07 % u cHmxaercs oT
KOMIISL IO KPOHBI JiepeBa. J[0JIeBOE Y9IacTHE KaIbIHS B COCTaBE 30JIbI COCHOBOM KOPKH, MO BBICOTE CTBO-
na, kosneonercs B npezaenax 83—94%; xanmst —1,54,7 %; xenesa — 1,0-8,8 %; maraus — 2,1-4,6; map-
rauna — 1,5-2,8 %; munka — 0,2-0,4 %; mequ —0,01-0,07 %. I1o BeICOTE CTBOJIA COCHBI BKJIAJ KAJIBIHS B
COCTaB 30JIbI €¢ KOPKH BO3PACTAET, JTOJIS. KU, JKene3a U MeJIi CHIKAETCS. YJIeTbHOE COJepKaHue Ka-
JIUs, KeJie3a M MeIM B KOPKE COCHbI OOBIKHOBEHHOM 3aBUCUT OT BBICOTBI CTBOJIA M CHHMIKACTCS OT KOMIIS

JIO KPOHHKI JIepeBa.
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HEIGHT DISTRIBUTION OF ASH AND ELEMENTS VALUES IN THE BARK
OF SCOTS PINE (PINUS SYLVESTRIS L.)

V.M. KHRAMCHANKOVA, D.N. DRAZDOU, R.I. NOVIKAU, A.M. SAUCHANKA
Summary
The paper presents the height distribution of ash and elements values in bark of Scots pine (Pinus syl-
vestris L.). The average ashes Scots pine for mature Pinetum pleuroziosum bark is about 1,9 + 0,07%, and

it decreases with the butt of the tree to tree crown. The values of ash and K, Fe and Cu concentration de-
creases with height of the trunk.
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