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"KN3HEHHBIN ITYTh IPO®ECCOPA M.K. TYPCKOI'O

Mep3siaenxo M. /1.
Mocrkoeckuii 2ocyoapcmeennblil ynueepcumem neca, Poccusl.

Abstract

The article is dedicated to the outstanding foregimfessor Mitrophan
Kuzmich Tursky (1840-1899). He received the secondaducation at the
religious academy and high education in the fieldhatural sciences at the
Saint-Petersburg University. Then he completessfiexial one-year course of
studies in Lisinsky educational forestry and at thaversity of Forest. After
that he works as a forester, an afforestation afwdlest inspector. The talent of
M.K.Tursky the most brightly became apparent whenstarted his scientific-
education occupation at the Petrovsky agricultuaald forest academy.
M.K.Tursky is the only forestry specialist, who wast up a monument to in
Moscow.

KawueBbie caoBa: M.K. Typckuii, J1€COBOACTBO, JI€COYCTPOMCTBO,
reorpaduueckie TOCaJKH, IIKajga CBETOJMIOOMS JpeBEeCHBIX Mopoa, JlecHoi
MHCTUTYT, IleTpoBckas 3emienenbyeckas W JecHas akaigemusi, Hukosbckas
necHas nada, Ocobas skcneauIus, yaeoOHuk «JIecoBocTBO», MaMSATHHK.

B ampene ucnomamnocs 17051eT co MHS poKAeHUs y4€HOTO, JIECOBOA-
Kimaccuka, mnpodeccopa Mutpodana Kysemmua Typckoro. OH  sgBisieTcs
aBTOPOM 3aMeyaTelIbHOTO SHIMKJIONEANUECKOro yudeOHHka <«JlecoBoacTBo»,
BBIJICPKABLIETO HA CEU JEHb JeciaTh n3ganuil. B gesarensnoctn M.K. Typckoro
TEOpPHsI U MPAKTHKA COYETAINCh KaK HEPa3phIBHOE U €IUMHOE 1er0e. Maiio Toro,
U B TEOPETUYECKOM HAIpaBJIE€HWU, U B MPAKTUYECKOM IIJJaHE OH o00sajan
YyBCTBOM MPEJBUJCHUS, O YEM OYyJEeT CBUJETEIHCTBOBATH M3JIaraeMblil HIKE
Marepuall.

Ponuncs Mutpodan Kyzpmuy B 1840r. B 1. Hapse, B cembe CBsIIICHHUKA.
Cpennee oOpa3oBaHME MOJYYWJI B JYXOBHOW CEMUHApHUH, 3aT€M — BBICIIEE
obpazoBanre B  Cankt-IlerepOyprckoM  yHHMBEpPCUTETE MO  pa3psnry
€CTECTBEHHbIX HayK, a B JlecHom wuHcTtuTyre M B JlucMHCKOM yuyeOHOM
JIECHUYECTBE MPOLIEN CIIENUAIbHBIN OAHOTOMYHBIN Kypc JiecoBoacTBa. [locie
CHauu TOCYNapCTBEHHBIX J3K3aMeHOB B Jekabpe 1863 r. Typckuit Obin
Ipou3BeAEH B YMH nopyduka Kopiyca secHnunx u HazHayeH B Jieca IlepMckon
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ryoepuun. Ha mnpotsoxkenun 1867-1869rr. on Tpyautcs B Hukeropojackoit
ryoepHuH. 3a MIECTh JIET MPAKTUUECKOTO CTa)kKa OH MPOXOJUT TEPHUCTHIA MyTh
JecoBojia, paboTasi B KaueCcTBe TaKCaTopa, JIECHUYEro U JIECHOTO PEBU30PA.

[IpenogaBarenbCKyr0 M HAYYHYIO JESTEIbHOCTh TypCcKuM Hadal B
KAaueCTBE MPENOAABATENIA JIECHBIX JUCUUIUIMH B JIMCUHCKOM €repcKoM YUUIIHUIIE
noy CankTt-ITerepOyprom (1869-1876rr.). Hanbomnee sipko TBopueckas HaTypa
M.K. Typckoro crana mposiBiste cebs ¢ 1876 r., T.e. ¢ HayaloM Hay4yHO-
MEIAarOTUYECKON J1eSITeIbHOCTH B [IeTpOBCKOM 3€MIIENENIBYECKON W JIECHOM
akagemun. 3a miedamu M.K. Typckoro Torma yxe Oblla MHOTOJIETHSISI U
MHOTOTpaHHasi MpakTudeckas padbora B necax Ilepmckoit m Hmkeropoackoit
ry0epHuii, a Takxke neaarorudyeckas padbora B JINCHHCKOM erepckoM y4YMIIHILE
nona Cankrt-IlerepOyprom. BoT UMEHHO 3TOT OMBIT, MPEAIIECTBOBABIINMA padoTe
B [lerpoBckoii akajmemuu, U CTajl OCHOBHBIM (PYHIAMEHTOM €ro MepeaoBBIX
BO33PEHUM U KIIACCHUECKUX IKCIIEPUMEHTAILHBIX PadoT.

I'eopruii  ®EnopoBuu  Mopo3oB cuntan Murpodana Kyspmuua
¢dunocodoM JIeCOBOACTBA U OTHOCHUJI €r0 K YUCIY PYCCKHX JIECOBOJCTBEHHBIX

kiaccukoB. [lo Belpaxkenuro I'.®d. MoposoBa, — <M.K. Typckuii — ogun u3
JYy4IIUX  PYCCKUX  JIECOBOJIOB-HAOMIoAaTeled W OJUH U3 MEPBBIX
DKCIIEPUMEHTATOPOBY.

K uucny knmaccuueckux ombITHBIX padoT, pa3BépHyThix M.K. Typckum B
JlecHOM ONBITHOW Ja4ye AaxKaJeMHM CIEAYET OTHECTH OSKCIIEPUMEHTBI 10
reorpaduueckuM rmoceBam (¢ 1876r.) u reorpapmyeckum nocaakam (¢ 1883r.),
10 METO/aM, CITIoco0aM CO3/IaHus U MepaM yxoJia 3a HacaxaeHusmu (¢ 1877r.),
o TYyCTOTe Tmocaaku JecHbIX KyubTyp (¢ 1879 1.) ®m wu3ydeHuro
TEHEBBIHOCIIMBOCTH JIpeBeCHBIX nopoy. Illkanbl cBeTono0us ApEeBECHBIX MOPOI
pazpaboTaHbl UM Ha (PU3MOJIOTMYECKOM OCHOBE IyTEM 3THOJIMPOBAHMS,
Onmarogapss 4yemy IOCPEICTBOM pA3HON CTENEHH HCKYCCTBEHHOTO OTCHEHMS
Ha0JIr01a1ach MOTEPS 10 MAacCe CyXOro BEIIECTBA KaK JIMCTHEB, TAK U KOPHEBBIX
¢paxuuii. Ilpu 3TOM npu paBHBIX BHEIIHUX YCIOBHUSX, HO Pa3HbIX MOpOAaX,
OJIHA U Ta JK€ CTEIICHb OTCHEHHUs 1aBaJla Pa3JINYHbIC PE3yJIbTaThl B 3aBUCUMOCTH
OT IIPUPOTHON TEHEBBIHOCIMBOCTH TOW MJIM UHOW ITOPOJBI.

IIo MHOTMM TEOPETHYECKUM U IKCIIEPUMEHTAIBHBIM HanpasiaeHusm M.K.
Typckuii 6611 TEPBOMPOXOALIEM, OTIEPEAUBIINM 3aMaIHbIX JECOBOAOB. B aTOM —
ero MpeABHUJICHUE 3a/1ay U SIBHBIA MPUOPUTET B OOJACTH JIECHOTO OIBITHOTO
nena. 3to Obu10 mogmedeHo emé [.d. Mopo30BbIM, KOTOPHI, B YaCTHOCTH, B
1912r. nucan, uro «EBpona cnpaBeyiuBO TOPIUTCS TETEPh BEPOSTHO yxke 15-
netHuMu onbiTamMu CieslaraoTHOCUTeNbHO BIMSIHUS TPOUCXOXKICHHS CEMSTH Ha
poct u aApyrue ocoOeHHOcTH HacaxiaeHui. OmnbITel Hamero Murpodana
Ky3pMuua ropazno crapiie — uM tenepb yxxe 25-3011er, T.€. MOCTaBICHbI OHU
ObuIM TOTJa, Korja B I'epMaHUM HMKTO WM MOYTH HHUKTO, IO KpalHEH Mepe B
JIECOBOACTBEHHBIX Kpyrax, He JIymal 00 SKCIEPUMEHTAJIbHOM pa3pelleHun
no100HBIX BompocoB». Haio emé 3aMeTutsb, yTo Oyaydu JIECOBOJOM-KIACCUKOM
M.K. Typckuii OTKpBITO KpUTHKOBal YycTosiBIIMECS B EBpore mnpasuia
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boprrpeBe, cunmtas ux <«aeTcKoM 3abaBoii», a ['aliepoBCKU 310pPOBBIN JieC
Ha3bIBAJl «HEBBICOKOT'O MOJIETA MPOTPAMMOM, XOTS JAOCTOMHOW BHUMAaHUS, Kak
MPOTECT CTAPOMY.

SApkum mTpuxoM B mpaktuueckoi aearenbnoctd M.K. Typckoro siBuiioch
€ro pyKoOBOJCTBO JecoycTtporicTBoM B 1884 r. Hukonbckol JiecHOM mgadyu Ha
ceBepo-BocToke MoCKOBCKOW TyOepHHMH (B HAcTosIIee BpeMs OHa BXOJHUT B
cocraB IIl€nkoBckoro y4eOHO-onbITHOTO Jecxo3a MI'YJI). ['maBHOe BHHUMaHWE
OBLJIO 0OpAIIEeHO Ha MOPSIOK IKCIUTyaTalluH, KOTOPBINA TOJDKEH ObLT 00SCTICYHTh
JIETKOCTh BENCHHS XO3MiMCTBA B OyAyIieM, TOCTOSHCTBO TIOJIb30BAaHUS U
NOBBIIICHHE NPOAYKTUBHOCTH HacaxaeHuid. CocTaBiaeHHbI oOmmii 0030p
Mopsi/IKa JKCIUTyaTallud Ja4l OXBAThIBAT IIECTUACCATHUICTHHN TMEpUOMa, T.€.
BIIoTh 0 1943 r. Ilpuuém cx0ACTBO Jayu €O MHOTHMHM YacCTHBIMU H
Ka3€HHBIMM JIECHBIMM JadyaMd MOCKOBCKOM T'yOepHUM TMOCIYXWIO B
nanbHeieM o0pa3uoM il YCTAHOBIICHHUSI CHCTEMbBI JIECOXO3UCTBEHHBIX
MEpOTPUATUNA B aHAJIOTUYHBIX XO35HUCTBAX.

Hcxons U3 10XOIHOCTH XBOMHON JPEBECUHBI M BO3MOXKHOCTH OOpallieHus
nyTéM pyOOK yxoJa CMEIIAHHBIX HACWKICHUW B XBOWHbIC (Ha MOMECHT
yCTPOMCTBA Mpeodiafaid CMEIIaHHbIC HACAKICHHWS), TJABHBIMU IOPOJIAMH
M.K. Typckuii u3bpan xBoiHbie. [10710BHHY Macchl BbIpyOaemMoil IpeBECHUHBI
MOJIATrajioCh TMOJIy4aTh OT MPOMEXYTOYHOTO TMOJab30BaHus. OOOpOT TiIaBHOM
pyOku oH HameTun momHATh ¢ S50-tm jmer mo 70-Tm mer, 4YTO maBayio
BO3MOYKHOCTH TIOBBICUTDH 1 BO3PACT HACAKICHHM JTavu.

Jlnst obecrieuenurs, MO BO3MOKHOCTH, PaBHOMEPHOTO NI0XOJa OT PYyOOK
yxona M.K. Typckuil Ha3HauUnMII yMEPEHHOE PA3PEKUBAHUE C IIOBTOPEHUEM €TO
yepes 8 ner mno Kaxiaomy kBaprainy. I[IpoOHbIMU TpOpEeXUBaHUSMHU B
HACaXJACHUSIX Jauyd UM Oblla MOKa3aHa PealbHOCTh 0€30 BCSKOTO yiiepOa s
HACAXKJICHUHN Mojydarh exerogHo 5023 ky0. M. JIpeBeCHHBbI, YTO COCTABISET
IOYTH Y2 Macchl IpeBECUHBI OT OTBEAEHHBIX B INIaBHYIO0 PyOKy Jecocek (11814
Ky0. M.).

Oco60e Baumanue oopatui M.K. Typckuii Ha B0O300HOBJIEHUE BBHIPYOOK,
Oynymui yxoj 3a JiecoM U JecoynydiieHue. [Ipu necoycrtpoiicTBe OCHOBHOM
yrnop ObUI CIAeNaH Ha €CTECTBEHHOE BO30OHOBIIEHHE MO BceM JiecocekaM. Ecim
K€ CmycTs 3 TOJa TMOCIA€ BBIBO3KM C JIECOCEKH JIPOB  OKaXKYTCS
HEBO300HOBUBIUMUCS MecTa Oonee 907 KB. M. Kaxa0e, TO UX MPeIaraioch
3aKyJbTUBHPOBAaTh. B cilydae CHUIBHOTO pa3BUTHUSI COPHBIX TpPaB Ha 3TUX
TIOMIASX TIepPE]] IPOU3BOICTBOM JIECOKYIBTYP IOMYCKAIOCh CEHOKOIICHHE.

Kacascp BooOmie necoycrpoutensHbix npoekToB, M.K. Typckuii nucai,
YTO «y HAC MOJ] JECOYCTPOUCTBOM MOJPa3yMEBAIOT MEPEUCHb MPEIJIOKEHUN U
MPOEKTOB, HANPABJICHHBIX K MPHUBEACHUIO J1auyd B MPaBUIBHOE COCTOSHUE Ha
OCHOBaHUM MPUEMOB, BbIPAOOTAaHHBIX HAyKOW. Mexy TeM MNpeIoxKEHUs ITH
HE €CThb YCTPOMCTBO, a TOJBKO IUIaH, MPOEKT JecoycTpoicTra. JlecHas nava
MOKET CUUTAThCA YCTPOEHHOM TOrjaa, KOrja STOT IUIaH BBHINOJHEH Ha JIele,
TOYHO TaK K€, KaK JJOM CUUTAETCS BBICTPOCHHBIM HE TOTJa, KOIr/Jla Ha HEro
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COCTAaBJICH IUIAaH, a KOTJa 3TOT IJIaH BBIMOJIHAETCS». IMEHHO 3TUM 00BsACHSIETCS
TO HeocyabeBaroniee BHUMaHHe K HUKOIbCKON Jade, KOTOpOE YIENsIoch e
M.K. Typckum nocine npoBeaeHus jgecoycrporicta 1884r. Tak o Hukonbckoit
Jaye UM TOBOpHUTCS Ha coOpanuu MockoBckoro Jlechoro OOmiectBa, a 22
ceHtsi0ps 1895r. unensl ganHoro OOIIECTBA COBEPIIAIOT IKCKYPCHUIO 110 J1aye.

Bo Bpems skckypceun M.K. Typckuii, Hapsiay ¢ paccka3oM 00 yCTpoHCTBe
naud, TmokasbiBaeT wieHaMm JlecHoro OOmecTBa B HaTtype YyXKe psl
BBITIOJITHEHHBIX W TPOBOJAIIMXCS HAa TEKYIIUA MOMEHT JIECOXO35SHCTBEHHBIX
MEpPOINPUATHH, 3aITAHUPOBAHHBIX JIECOYCTPOUCTBOM 1884 T.
Jlecoxo3siiCTBEHHAsI JESITEIIBHOCTh BBIpAXKAJaCh B YBEIWYEHUU TOKPBITON
JIeCOM IUTOIIA/IM U TIOBBIIIEHUN BO3pacTa pyoOKH Jeca.

Oco6oe Baumanne M.K. Typckum oOpamanioch Ha BO300HOBJICHHE
BBIPYOOK, KaK B JaJIbHEW, Tak W B OmmkHed yactax ngaud. [lo ero MHeHwro,
JBEHAIIATUJICTHUI OMBIT XO3SHCTBAa TMOKa3ajl, 4YTO K HMCKYCCTBEHHOMY
BO300OHOBJICHHIO HU 1IEJIBIX JIECOCEK, HU OTIEIbHBIX YACTEH UX HE OBLIO HYKIIbI
oOpamatbcsi, UOO BCE BBIPYOKH IPH CIUIOMIHBIX PyOKax M TMpHU COOJIOICHHUH
HEKOTOPBIX HECJOXKHBIX YCIOBUW BO300OHOBIISIOTCS CIHOJHA B OCHOBHOM
JMCTBEHHBIMU MOpoAaMH. Tak BOT, HUKAKHE JIPEBECHbIC JIMCTBEHHbBIE MOPOJIbI
(am  ocuny, Hu Oepé€sy) M.K. Typckuii HE cUYUTan COPHBIMH WU
BTOpOCTEIeHHbIME! (A y HaC IO Ce# JIeHb MX CYMTAIOT BTOPOCTETICHHBIMHU).

K umcny okcnepuMeHTanbHO-pakTUYeCKOW — aestenbHocTH  MLK.
Typckoro OTHOCHUTCS 3aKjiajKa HECKOJBKUX TECATKOB IMOCTOSIHHBIX MPOOHBIX
Iomazael B xone peBu3uu jecoyctporictBa 1899 r. 3aknanpiBaauck OHU TIO
npsimoMy 3ambicity M.K. Typckoro u ¢ pazmaxoMm Ha peanu3anuio B Oyayiem
OOJBIIOr0 HAYYHO-MPAKTUUECKOT0 MaTepralia CTallMOHAPHBIX UCCIIEOBAaHUH 11O
OMOJIOTMK pOCTa JAPEBECHBIX IMOPOJ M Pa3HbIM MPUEMaM BBIPAIMBAHUS
HacaxaeHuii. [IpoOHbIe mIomaau peBu3uu jecoycrpoiicrBa 1899r. oxpaTunu
BCE€ pa3zHooOpa3ve HACAKIECHUW Jaud: OHM KaK B E€CTECTBEHHBIX, TaK U B
UCKYCCTBEHHBIX Jiecax (OBIBIIMX B TO BpEMsS B OCHOBHOM MOJIOJHSKAMHU) H
OTpaXkaloT BECh CHEKTp HacaxaeHuil Hukonbckoll paud. DTH MNOCTOSHHBIE
pOOHBIE TJIOLIAAN SBJISIFOTCS HbIHE IIEHHBIMH OTHPABHBIMU TOYKAMH JIECHOTO
MOHUTOPHWHTA.

B 1894r. JlecusiM nenaprameHToM yupexaaercs Ocobast SKCeauius mno
WCCIICIOBAHUID MCTOYHMKOB INIaBHeWmux pek EBponenckoi  Poccun.
HauanbHukoM sKcnenuiiMu Ha3HaudaeTcs reHepan-ieteHant A.A. Tumino, a
PYKOBOJIHTENIEM JIECOBOJACTBEHHOTO oOTAena skcneaunuun — mpod. M.K.
Typckuiti. 3a rompl pabOTBI B JTOM OKCIEIUIIUH, BIUIOTH A0 KOHYWHBI
Mutpodana Ky3zpmuua, UM ObLI BBINOJHEH KOJIOCCAIbHBIA OO0BEM MOJIEBBIX
paboT B pailoHax MCTOKOB TiaBHeWmux pek EBpomerickoit Poccuu — Bourwy,
Juenpa u Oxu. Pe3ynbTaThl 1 MaTepuaibl 3TOr0 TUTAHUYECKOTO Tpyna Typckuit
OMyOJIMKOBAJ B HECKOJIBKUX COJMIHBIX TOMaX, CTaBIIMX, K COXKAJICHUIO, ceiyac
Ooubnuorpaduyeckoi pelKOCTbI0 U MO3TOMY Majl0 M3BECTHBIX COBPEMEHHBIM
yuéapiM. M.K. Typckuil moguepkuBai BaXXHOCTh COXpaHEHHUs 0OJIOT U JIECOB Y
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HCTOKOB BEJIMKUX pek Poccuu; yka3zpiBaa Ha HEOOXOAMMOCTb HEOTJIaraTeIbHBIX
Mep, HampaBlieHHbIX Ha oOneceHue BepxoBbeB Oxu u Jlona. Kpome Toro,
Typckuii patoBai 3a To, 4TOOBI B BEpXOBbsX JlHenmpa Oyy1iee JecoB ObLIO ObI B
pyKax rocyAapcTBa M 3/1€Chb HE JOIMYCKAJIOCh Obl YaCTHOE BIIAJICHUE JIECAMHU.
Kunyuas nesrenbHocth M.K. Typckoro B Oco0oii 3KCIeIUIMK HOCUJIA YETKO
BBIPAKEHHBIN ITPUPOTOOXPAHHBIA XapaKTED.

Mutpodan Kyspmuu Typckuil eIMHCTBEHHBIM Cpeau JECOBOAOB, KOMY
nocTaBlieH NamsaTHUK B T'. MockBe. CTONb TOPKECTBEHHOE COOBITHE HMEIO
MecTo B Bockpecenbe 29 umronsa 1912 roma Ha Tepputopuu MOCKOBCKOTO
CEJIbCKOXO035UCTBEHHOT'O MHCTUTYTA, B CKBEpE, Bo3Je Kadeapsl iecoBoacTBa. Ha
HEPEeMOHUH OTKpbITHs maMsTHUKA [".D. Mopo3oB ckazan: «Mutpodan Kyzpmuu
Typcknid TpUHAIJIEKUT K YUCIY PYCCKUX JIECOBOACTBEHHBIX KJIACCHUKOB. Ero
COYMHEHHMS JOJKHBI OBITh MOJHOCTHIO U3/IaHbI C KOMMEHTapUSIMH yYE€HUKOB.
Ero nurepaTypHasi O€ATENbHOCTb, KaK OTPAKEHHE €ro IyM, M IMPAKTHYECKAs
JNEATENIbHOCTh JOJDKHBI CTaTh OJHUM U3 HCTOYHUKOB JIECOBOJACTBEHHOTO
oOpazoBanus. Kinaccuku He CTaperoT — OHU BEYHO FOHBI».

JIECHASA HAYKA U IIPAKTUKA B UCTOPUYECKOM ACIIEKTE:
COCTOSHHUE U INEPCHEKTHUBBI HA IPUMEPE POCCUH

Moucees H.A.
Mockosckuii 2cocyoapcmeenHblll yHugepcumem neca, Poccusi.

Abstract

In his article N.A.Moiseev considers the way of eleping the forest
science and practice throughout the Russian his@agginst the world
background, drawing a special attention to such omamt for forestry
disciplines as forest management and forest econdsot only specialization
but also integration of knowledge by means of galimation of scientific
achievements and advanced experience and theiizateah through the
organization of steady forest management are irapbfor development of the
science aimed at achieving an extensive systemugbogses of developing
forestry to fulfil further requirements for the Iba$orest products and services
needed by the present and future generations. Jéxad attention is thus paid
to perfecting the system of forest management awodiging its legislative
support.

KiaroudeBble cjaoBa. Jiec, JIECHOE XO3SMCTBO, JIECOBOJACTBO, JIECHAs
PKOHOMHKA, JIECOYCTPOMCTBO, JIECOYIpaBJIECHUE, OpPraHu3alus YCTOWYHUBOTO

IIOJIb30BaHWA U YIIPABJICHUA JICCAMMU.

Kaxxaplii ©3 HAC JOJDKEH 3aHUMAThCS CBOUM jenioM. U juis Hayku, U JjIs
MPaKTUKU — 9TO TyIaBHOE. MO0 TOJIBKO 3aHuMAsicb UMEHHO CBOUM OeloM,
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COOMEEemMcmayIOWUM HAKIOHHOCMAM KAHCO020, MOMCHO O000UMbCA 4e20-mo
Cepbe3Ho2o.

Hayxka mo0ast, Tem Ooliee JiecHasi, MepapXxudHa 1o cBoeil crpykrype. Ee
MOPOI0 CPABHUBAIOT C «IEPEBOM», B KOTOPOM KPOME CTBOJIA €CTh €Il€ U BETBU
pa3HoOro mnopsiika, oOpa3yrolire KpOHY, U KOpHEBas CHUCTEMa, HE TOJIbKO
CKpEIUISIoNas €ro ¢ IMOYBOM, HO W oOecrmeuuBaromias il TMUTAHUS BCEM
HeoOxomumbiM. [lompoOy# ckazaTh, 4YTO TYyT TIJIaBHOE, 0O€3 HYEro MOXKHO
obonituce? Ilo 3akony JIluOuxa, Bce, YTO OKaXeTCs B MHUHHUMYME, OyaeT
TOPMO3UTH PA3BUTUE BCErO OCTAJIBHOTIO.

Ho «depeso» 310 eimie He «iec». A B Jecy MEXKIY JEPEBbSIMU CBOU
B3aMMOOTHOIIEHUSI W  HOpsAOKU, TPU  BEIAECHUU JIECHOTO  XO35KCTBA
YCTaHABIMBAaE€MbIC YK€ YEJOBEKOM, M HE pa3 HaBCerja 3aJlaHHble, KAaK B
CTaTUKE, a B JMHAMUKE Pa3BUTHS, C YYETOM YCJIOXKHSIOUIETOCS BO BPEMEHHU
HaOopa 1eJiell, KOTOpble CTaBATCA OOIIECTBOM HA pa3HBIX CTYMEHSIX €ro
pa3BUTHS, B CBOIO ouepeb Bce 00Jee BBIHYX ICHHOTO CUUTATHCA HE TOJIBKO CO
CBOMMU NOTPEOHOCTSIMHU, HO M €r0 OTHOILICHUAMH C OKpY»Karolen cpenoi. Bot
noyeMy MpoOJeMbl JIECHON HAyKW U MPAKTUKU PacCMaTpUBAIOTCA HE KaK CaMH
o cebe, a B CUCTEME B3aMMOOTHOIIICHHUHN «uenogexa, 0owecmea u npupoovi».
MoryTr crnpocuth, a MHO4YEMYy B OTOM «TpPUALE», HAA0 paccMaTpuBaTh U
«4eJOBeKa», U «OOIIECTBO» B WX B3aUMOOTHONICHHUSX C «mpupomon». Jla
MOTOMY, YTO MHTEPECHI OTAEIBHOTO YeJIOBEKa M OOIIeCTBa B IIEJIOM JOBOJBHO
4acTO HE TOJBKO HE COBIIAJAIOT, HO U NPOTHUBOpEYAT APYr APYry, a MOTOMY
«TapMOHM3AIUA» WX B OOMIEH CHUCTEeME B3aWMMOOTHOIICHUNW C TMPUPOIOH
JIOBOJILHO HETMpOCTasi MpoOjemMa, KOTOpas CTAHOBUTCS «@DOHOBOU» W IS
pelIeHUs] MHOTUX JIECHBIX MPOOJIEM.

N BOT, 4TOOBI HE 3a0JTYIUTHCS B «IECY>» U OCMBICIIEHO 3aHUMAThCSI CBOMM
JIEJIOM, MBI JUISl Opuenmayuu AOJIKHBI BUAETh CBOE MECTO B CTPOIO, €ET0O CBS3b C
0OIIIMM TOJIEM HAyYHOH W MPAKTUYECKOW JEeATEeTbHOCTH, HAPaBICHHOCTHIO €€
pa3BUTHS BO BPEMEHH, CBS3bIBAs IMPOILIOE C HACTOSAIIMM U IEPCIEKTUBAMU
Oynyuero. Mcropuueckass NpeeMCTBEHHOCTh B MCCIEIOBAHUSAX BakKHA IS
A000 HAyKW, HO JUIsl JIECHOM B OCOOEHHOCTH, YYUTBIBAs JIOJITOCPOYHYIO
crienu@uKy JIECOBBIpAIIMBAHUS, KOTJAa JOMYIIEHHBIE OIMUOKH TPYIHO, a
HEPEJAKO W HEBO3MOXHO YK€ ucChnpaBuTh. K TOMOOHBIM HCTOPUUECKUM
IIPUMEPAM MBI €11I€ BEPHEMCH.

Bot ans Takoit oOrmieil cBsi3W M KOOPAMHALIMM HAyYHBIX HCCIEIOBAHUMN
BA)KHA HE TOJIKO CHeyuaIu3ayus, Ho B HE MEHBIIECH CTENIEHU U UHMezpauus
3HAHWK B BUJE PA3HOTO TOpsaKa 0000ImeHuH, Ha 0a3e KOTOPBIX TaKXKe
OTKpbIBaeTCsl HOBOE€. M He mpoCTO HOBOE, HO HEPENKO M CTPATErH4YeCKHe
npopsiBel. Hemapom roBopsT, yTo Haubosee KpymHbIE OTKPBITHUS ObIBAIOT Ha
CTBIKE CMEXHBIX OTpaciel 3HaHuii. Benb Hayka, cama mo cebe, 11eJIoCTHA. ITO
MBI JIEJIUM €€ Ha OTHAeJbHbIE pa3acnbl. B.H.BepHaackuii moguepkuBai, 4To Mbl
CrieuaIu3upyeMcsl He 1Mo HayKaM, a 1o mpobiemMaM. A mpobiieMbl Yaille BCEero

-18 -



UMEIOT KOMIUIEKCHBIA XapakTep, TPeOYIOIUA MPUBJICUYEHHs Pa3HBIX OTpacieu
3HaHUM.

He ymanss ponp cnenuanu3upoBaHHBIX MCCIEJOBAaHUM, BCE KE CIEAYeT
OTMETHUTH HaOJIOJaroIIeecs 10 CUX MOp OTCTaBaHUE B O0JACTH HUHTETPALUU
3HAHMH Ha pas3HbIX YPOBHSIX 00001IeHnH, 0e3 KOTOpPhIX HEMBICIUMO
MOCTyHaTelbHOE PAa3BUTHE JIECHON HAYKU U PAKTHKHU.

He nmperenays Ha Kakue-InOO OTKPBITHS B ATOW OTCTaloLIel 00iacTu
3HaHWW, TeM HE MeHee A XOTed Obl B CBOMX Te3UCaxX OCTAHOBHUTHCS Ha
OTJIETBHBIX aCMEKTaX, B T.4. 1 UCTOPUYECKOTO Topsaka. [Ipu s3Tom orpanuanm
cedsi  CIenyoIMMH B3aHMMOCBSI3aHHBIMUA TPEIMETaMH. Jec Kak OOBEKT
yIPaBICHUS; JIeCHOE X03AIUCHE0 KaK CPEICTBO YIPABICHUS, 1, HAKOHEI, CaMO
Jlecoynpaesienue, OObeIUHSIONIEE U JIEC, U JECHOE XO3SMCTBO, M CIOMXHBIM
MEXaHU3M  OpraHU3allMOHHBIX, TOJUTHYECKUX, IKOJIOr0-3KOHOMUYECKHUX,
COIIMAIIbHBIX W TPABOBBIX OTHOIIEHHM B CHUCTEME <«YEJIOBEK, OOIECTBO H
npupoza». Jluteparypa, mocBsieHHast 3TUM npeaMeraM, oomurpHa. He nbitasch
ee 0000maTh, S OCTAHOBJIIOCH JIMIIb Ha OTACJIbHBIX, HAa MOW B3I,
HEMaJIOBaKHBIX MOJIOKEHUSX, IPUMEHUTEIBHO K Poccuiickoii
NENCTBUTENLHOCTH.

OO0 ucTopum pa3BUTHUS JECHOTO XO34KWCTBA Cpear padOT pa3HbIX aBTOPOB,
s B mopsake npumepa, HazBan O0b1 @.K. Apronpra [1], M.M. Opnosa [2], .
Beita6epra [3], U.C. Menexosa [4], I'.1. Penpko [5], A.C. Tuxonosa [6]. Cpenu
paboT 3apyOeKHBIX aBTOPOB S OBl BBIIETWI KHUTY Yy4yeHbIX WTambsHCKON
JecHoW akamemun <«Jlec W dYemoBek», coaepiKallell KPUTUYECKHA pa3zdoop
UCTOPHUU PAa3BUTHSI 3aIlaTHO-€BPONEHCKON JIeCHOW Hayku ¥ mpaktuku [13]. O6
UCTOPUU PA3BUTHUS JIECHOIO XO34iCTBA Ha JAPYTMX KOHTHHEHTaX OOJBIIYIO
MO3HABATENIbHYIO [IEHHOCTh MPEJICTABIISIIN JAOKIIAbl YYSHBIX, BBICTYNABIINX HA
MexayHapoaHbix koHdepenuusx |IUFRO, opranuzoBanneix B 1992, 1994u
1996 r. B Poccun Ha 6aze BHUMJIM no npobGiemam yrnpaBiieHUs] JieCaMH B
YCIIOBUSIX PHIHOYHON AKOHOMHUKH. Tpynbl 3TUX KOH(GEpeHIUH OmyOIuKOBaHbI
[8, 9, 10].

Uctoputo Hamo, 0e3yciioBHO, 3HaTh, MO0 0e€3 Hee TPYAHO OOBICHHUTH
HACTOSAIIEE MOJOXKEHHUE JIECHBIX JIe] B KaXK/I0 U3 CTpaH U B MUPE B 1IeJIOM, a 0e3
3TOr0 TPYAHO pPACCUUTHIBATH HA TMPABUIBHOE OIpENeJICHHE OpPUEHTHPOB
pa3BUTHUS B OYIyIIEM.

OOt BBIBOA M3 MO3HAHUS MPOIUIOTO B CBSA3M C HACTOAILIMM MOKHO
clenaTh OJIMH, ONPEAETICHHBIN, HE BBI3BIBAIOIINNA COMHEHHS, O KOTOPOM MHCAl
emie Ham u3BecTHbM uctopuk H.M. Kapam3us: ncropus HU yeMy HE y4yuT, OHA
JIMIIb HAKa3bIBAET.

[loka oOmue TEeHAEHIMH pPa3BUTUS YEJIOBEYECTBA NPUBOIAT JUIIL K
COKpAIIICHUIO IIJIONIAIU JIECOB B MUpe (IIpaB/a 3a MOCJIEIHUE T0JIbl B OCHOBHOM
JUIE TPOITMYECKUX JIECOB), W JICTPAJalliU JIECOB OOpeasbHbIX, OOCAHCHUIO HX
COoCTaBa M COKpAlICHHIO OWOpa3zHOOOpa3us, YXYIILIEHUWIO BCETrO KOMILIEKCa
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YCJIOBUM Ha IUIaHETE, HAa KOTOPOW TOCYyNApCTBEHHBIE T'PAHMIIBI HE SBISIOTCS
NPENsSTCTBUEM JUIsl 3arpsi3HEHUs Bcex cep 0OOMTaHUs BCETO KUBOTO.

[IpoOnemsbl Jleca ¥ X034icTBa B HUX BO3HUKJIM HE CErOJHSA, Y HUX, Kak
npaBuio, TIyOOKue HcTopuyeckue KopHu. CaMoe yIMBHUTENbHOE, YTO HAaIllM
MPEIIECTBEHHUKN BBICKA3bIBAJIM MPaBUJIbHBIE TOJIOKEHUSI MO crnocobaMm ux
pEIIeHMS, HCTIONB3YS KOTOPhIE HA TIPAKTUKE, MOKHO OBLITO ObI M30€KaTh MHOTHUX
HEOOpaTUMBIX HETATUBHBIX MOCHencTBui. Ho, K coXaleHWro, MCTOpUYECKas
aMATh YEJIOBEUECTBA CTPAAAET MPOBATIAMMU.

Wrak, oOpaTtuMcsl K TIOHSTHIO Jiec, HE TOJIBKO C JIECOBOJICTBEHHOW, HO U
DKOHOMHMYECKOM M IOPUAMYECKOM TOYEK 3peHus. B  1ecoBOACTBEHHOM
OTHOIIIEHUHW HaIll Kjaccuk, nmpod. I'.d. Mopo3oB pa3zpaboTtan yuyeHue o jece, B
paMKax KOTOpPOTO J1aJl MHOTOCTOPOHHEE MPEACTaBICHUE 00 3TOM MPUPOJIHOM, a
3aTeM U PyKOTBOPHOM oOpa3zoBaHuu. He mpereHiys Ha mepecka3 U JaHHbIE UM
UHTEpHpETali, OTMETUM JIMIb, YTO, TI0O €r0 MHEHHIO, 3TO Treorpapuieckoe
o0pa3oBaHHMe TPEACTaBIIET CUMOMO3 JIPEBECHBIX PACTEHUM U  JIPYTUX
KOMITOHEHTOB Ou02eoyeHo3a, BKIII0Yast )KUBbIE OPTaHU3MbI U TTIOUBEHHYIO CPELy,
CJIOKMBIIYIOCS B KOHKPETHBIX KJIMMATHUYECKUX YCJIOBHUSAX M HAXOASLIUXCS B
TECHOM B3aUMOJIEHCTBUU MEXKAY COOOM M MO MX BIUSHUEM CO3JAIOUIYI0 CBOIO
KGHYMPEHHIOI0 cpedy», OKa3bIBAIOUIYI0 BO3ACHCTBUE U Ha gHewHIo cpedy. 11o
cioBaM I'.®d. Mopo3oBa, «ecid Mbl NPOHUKHEMCS B3IJIOM Ha JIeC, KaK Ha
CJIO’)KHOE B3aMMOJICICTBUE HE OJHMX TOJBKO JPEBECHBIX MOPOJ, HO M BCEroO
YKUBOTO B JIECY, U HAUHEM OUEHUBAMD JleC, KAK OU02e0UeHO3, T.€. KAK C0HCHOe
oowexcumue pasHooOPA3HBLIX OP2AHU3MOB, 00BEOUHEHHBIX O00UIHOCHIbIO
YC106UlL HCUZHU, TOTJA 6EPXOBEHCME0 3aKOHA WIH HPUHUUNA YCHOUYUGOCHU
cTaHer emie Oosee Hecomuennvim» [11, ctp. 15]. &1 eciu npuemvr xoszsiicmea
Hawe2o 0yOoym omeeuams npupooe aeca, T.e. NMPUPOAEC COCTABIAIOIIUX €ro
€AUHULl W WX B3aUMHBIX OTHOILICHWI, MNPHUPOAE BHYTPEHHEU CpE.bl,
CO3/1aBa€MOM UMM, U BHEIIHEH reorpad@uuecko cpeie, mo Hauu HACAHCOeHUs.
HECMOTpsI Ha BMEIIATEIbCTBO 4YeJIOBEKa, OyAYyT COXpaHITh HEOOXOAUMYIO H
JOCTATOYHYIO JIUISl HAC YCMOUYUBOCH b (TaM Ke).

OTMmeTuM, YTO BbIIIE ObUTH MPUBEACHBI BBIAEPKKHU U3 JeKuu npod. ['.O.
Mopo3oBa «O  JIECOBOACTBEHHBIX YyCTOSAX», IPOYUTAHHON CTyAEHTam
[letporpaackoro necuoro uHcturyTa B 1916roay, T.e. moutu Bek Hazazd. Bpsn
JU YTO M3 ATUX OMNPEJENIEHU MOKHO MOJABEPrHYTh COMHEHHI0. Ho 3ameTum,
4YTO mpebdoeanue ycmouuueocmu, KOTOPOE HBIHE U 10 JIECHOMY
3aKOHOJIATEIHCTBY MPU3HAHO TJIABHBIM, OBIIIO 00OCHOBAHHO CHOPMYAUPOBAHO
um euwje 6 Hauane XX 6exa, KaK IPUHIIUI, BO3BEJECHHOI B PaHT 3aKOHA.

«Umak, cmpemnenue K CO30AHUI0 U COXPAHEHUIO YCHIOUYUGOCHU
HaCa)X@cOeHUll, ABNAACL 6EPXOGHLIM NPUHUUNOM J1€C0800cmea, Haudolee
BEPHBIM TyTEM BEIET NPEXKJE BCEro K YIOBJIETBOPEHUIO OCHOBHOU 3A0aiu —
nOCMOAHCMBA NOoAb3068aHus». «Coxpanenue ycmMoUUUGOCHMU HACANCOEHUIL,
0y0yuu yenmpanbHolM HYHKMOM 6Cell 1eC0800CMEEHHONU NOJIUMUKU, B CBOIO
ouepesib, OCYIIECTBISIETCA COOMIOJEHUEM CaMOr0 KOPEHHOTO YCIIOBUS MMEHHO
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COOTBETCTBUEM COCTaBa, (POPMbI U APYIHX JIEMEHTOB HACAKICHUM YCIOBUSIM
MECTOINPOU3PACTAHHUS, T.€. TOMY, YTO JUKTYETCs reorpapuueckum Hadaiom [18
ctp.]. «... U nomomy eceocpapuueckoe 1eco8oOCmeo ¢ €20 YueHuem o
30HAIBHOCMU U MUNAX HACAHNCOEHUL eCmb, N0 MOeMY 21YOOKOMY VOercOeHuo,
npasuibHoe peuienue 80npocos, KOTOPbIA B CBOE BpPEMs BBI3BIBAI TAK MHOTO
cniopoB Mexay ['apturom u Ildeittem» [22 cTp.].

Ho nmst Toro, 9roObl BBIMOTHUTH 3a/ladyy OpPraHU3alUd TOCTOSHCTBA
MOJb30BaHMUsl, HBIHE  HA3BAHHOTO  HENPEPBIBHBIM,  HEUCTOIIMTEIbHBIM
noss3oBanneM jeca (HHILI), Hamo uMeTh «uenyrwo co60KynHOCHIb J1eCHBIX
YUACMKO8, Me}COY KOMOPLIMU OO0NHCHO Oblmb YCHMAHOG/IEHA ONpede/eHHAA
xo3aicmeennan c6a3p». «Co BpEMEHEM, C 3KOHOMHUYECKUM MOBEMOM CTPAHBI

BBIPACTAIOT 3aJaud 00 YBEJIWYEHUU JOXOJHOCTH JIECHOM IUIOLIAAN»;
«1peodpa3oBaTh JECHYIO IEUCTBUTEIBHOCTh B TAKOM HAMpPaBJICHUU, YTOOBI OHA
MoJIHEE W Jydllle YJOBJIETBOpsJA 4YeJOBEYECKOoe OOIEeCTBO B  €ro
pa3HOOOpa3HBIX 3ampocax Mo OTHOILIECHHUIO K jtecy» [12,ctp. 98].

Bot Tyt I'.®. M0p030B, XOTS ¥ TOBOPWJI O IIMPOKOM ITOJIE AEATEIbHOCTH
JIECOBOJCTBA, KAK HAYKM M HCKYCCTBA BEIECHMS JIECHOTO XO3SICTBAa, HO OH
nepedpocwsi  MOCT B CBOMX PACCYXICHUSX VYK€ K JAPYIHMM JIECHBIM
JUCUUIUIMHAM,  BKIIOYAsl  JIeCOYCMPOUCMBO,  JeCHYI0  IKOHOMUKY U
necoynpaenenue. /[ 3mux nocieoHux OUCYUNIUH 0OBLEKMOM NPULONCEHUS UX
UCCe008anull U ABIAEMCs MAaKas 6 ONpeodeleHHOM NpOCMPAHCMBEHHO-
8DEMEHHOM NOPAOKE PACHONONCEHUS] COBOKYNHOCMb JNECHbIX Y4aCmKo8, 8
PAMKAX KOMOPbIX NpU OAHHBIX KOHKDEMHBIX IKOHOMUUECKUX YCIOBUAX U
00CMUSHYMOU UHMEHCUBHOCMU JIECHO20 XO3AUCMBA B03MOICHA OP2AHUZAYUSL
HHII/I. IMeHHO B TakOM pACHIMPUTEIbHOM IIOHUMAaHUM Jlec KaK 00veKkm
YRpagieHus B SXOHOMHUYECKOM CMBICTIE SIBIIIETCS OCHOBHBIM U HE3AMEHUMbBIM
cpeocmeom npou3e00cmea B JIECHOM XO3SIMCTBE 0714 60CHPOU3B00CHIEA
HEIMPEPBIBHOTO PACIIUPSIOLIETOCS BO BPEMEHU ACCOPTUMEHTA PeCcypcos u yciy2
Jleca Kak npooykma mpyod.

Ha 6a3ze umMeHHO Takoro oOBEKTa JI€COYCTPOMCTBO KaK BaKHEHIIMI
WHCTPYMEHT JIECOYNIPABJIEHHUS Y€PE3 CBOU JIECOYCTPOUTENBHBIE TUIAHBI TOJKHO
TOTOBUTh XO3MMCTBEHHbIE PEILICHUS, KOTOpPbIE CBOJSTCS HE TOJBKO K
OTIpECNICHUIO0 BO3MOKHOTO 00beMa HEUCTOUIUTENFHOTO MOJIb30BAHUS JIECOM U
MEp IO €ro BOCHPOU3BOJICTBY, HO H K TAKOMY MX Pa3MELIEHUIO B IPOCTPAHCTBE
U BO BpPEMEHH, 4TOObI OOECHEYUTh MAKCHUMAJIbHO BO3MOXHBIN 3 ekt mnpu
MUHHMYME 3aTpaT, U B TO K€ BPEMSI COXPAHUTh YCTOMYMBOCTh CAMHUX JIECOB BO
BCEM UX OMOpa3zHOOOpa3UH.

C mnoMouipl0 MOKa3arelel W KPUTEPUEB JIECHOM SKOHOMHMKH JAETC
OIleHKa CpaBHUBAEMbIX aJbTEPHATUB i1 BbIOOpa HambOosiee 3(PGEeKTUBHOTO
BapuMaHTa XO35MCTBAa MpHU JaHHBIX KOHKPETHBIX [UJISi KaXJIOTO OOBEeKTa
OTPaHUYCHUSX.

B Ha3BaHHOW 1ENMOYKE B3aMMOCBS3aHHBIX JUCLHUIUIMH JIeCOYCTPOHCTBO
ABJISIETCA CBS3YIOIIMM 3BEHOM MEXAY JIECOBOACTBOM M JIECOYNPABICHHUEM H
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NpeacTaBJIseT JAJbLHEeH I BOCXOIAIIHM ITAl 00001IeHNI
JIECOXO3ACTBEHHBIX 3HAHUM U NEPEAOBOr0 OMNbITA, KOTOPBHIE U BOILIOLIAKOTCS
B JIECOYCTPOUTEIIbHBIX IJIaHAX.

He numue wuccnemoBaTento Ha CBOEM IIYyTH OKUHYTh B3IJIAIOM 3TH
JTUCHUIUIMHBI, YTOOBI OLEHUTh B KPYITHOM IUIaHE, YTO MPUHIIMIHAIBHO BAXKHOE
y’K€ HCIOJB30BAHO HA MPAKTUKE, a YTO €IIe XAET OCBOEHUsA. JKCKYpC B
IPOILIOE BCErjaa HEOOXOAUM JJisl CBSI3U €r0 C HACTOSUINM, YTOOBI OIICHHUTH, B
Kakol Mepe Hayka Obuta BocTpeOOBaHa MPAKTUKOH, W B YeM IMOCIEHHSIS
HY>KJIAE€TCS CETOJHSA U HA NIEPCIIEKTUBY.

OxaspiBaeTcsi, TMpH OTOM HWHBEHTapU3allMk HAc OOJblle  KIAET
pa3odyapoBaHUil, Y€M BOCXMUIIEHHUW. [[n pOCCHMUCKONM AEHCTBUTEIBHOCTH
TUTIOJIOTUYECKOE HAYaJIO0 B JIECOBOJACTBE TaK M HE CTal0 PYKOBOASLIUM IIPH
MOATOTOBKE XO3SHUCTBEHHBIX pelieHuil. TpeOoBaHHEe YyCTOWYMBOCTU JIECOB MPH
CO3JIaHMM HACAXIEHUW OCTaeTCs JIMIIb JIeKIapalued, HEe pealn30BaHHOM Ha
npakTuke. XOTS M TMpHU3HaeTcd HeoOXoAUuMOCTh AuddepeHInPOBAaHHOTO
NOAXO0Ja K HA3HAUYEHUIO JIECOBOJCTBEHHBIX MEPOINPUATHI C  y4ETOM
PErMOHANIbHBIX OCOOEHHOCTEH JIeCOB M YCJIOBHH XO34iCTBa, TEM HE MEHee
OCTAlOTCS  TJIABEHCTBYIOIIMMH  BCEOOIIUE, <«BCEPOCCHICKHE  pPEelenTh»,
0COOCHHO MpY Ha3HAYEHUU CHOCOOOB PyOOK U JIECOBOCCTAHOBICHUHU. J[pyrumu
cnoBamu, pekomeraanuu npod. ['.d. Mopososa, u3n0keHHbIE B €ro JIeKIuu «O
JIECOBOACTBEHHBIX YCTOAX», MpodyuTaHHod B 1916 r., maxke mo ucCTeUYEHUU
CTOJIETHUSA BCE €ILIE KIYT UX IPUMEHEHHNSI HA IIPAKTHKE.

Uro ke Kacaercs IUCHUIUIMH — JIECOYCTPOWCTBA, JIECHOM 3KOHOMHUKH H
JIECOYNPABJIEHUSA, TO U 3/1€Ch 3HAYUTEIBHOIO MPOABMIKEHHSI Mbl HE HaWIEM, a
CTOJIKHEMCS JaX€E C JIBUKEHHUEM BCIISTh.

He nogesno B Poccun Hayke M mpakTHUKE JIECOYCTPOMCTBA. [[Ba)KIbl B
TEYEHUH TOCJIEIHUX CEMHUJIECATH IATH JET OHO MOABEPraloch JIMKBUAAIMU. B
30 rr. XX cTOJETUSI OHO OBLIO JIMKBUIMPOBAHO M3-3a MPUHIIMIA TOCTOSHCTBA
M0JIb30BaHUs, HA KOTOPOM 3Ta HayKa 3axeTcsl; MO0 10 MHEHHUIO MOJUTUKOB TE€X
JIET ¥ YTOJUIMBO YCIY>KJIMBAIOUIUX UM YUYEHBIX ATOT MPUHIIUI SKOOBI CKOBBIBAET
MaciTadbl DKCILTyaTaluu JIECOB B npoiecce (dbopcrpoBaHHON
VHyCTPUAIU3ALUHU COLUATUCTUYECKOTO HAPOIHOIO XO35MCTBA.

[Io npyroii mpuymHe OBLIO JUKBUAMPOBAHO JIECOYCTPOMCTBO YK€ IpHU
BHEJPEHNUH KaIMTAIUCTHYECKOW CUCTEMBI X03siMcTBa B Poccuu, ¢ mpuHsTHEM B
2006 r. «JlecHoro komekca P®d», wumeosorm KOTOPOTO CTAaBWIW 3aady
TOTAJIbHOM NPUBATHU3ALMU JIECOB YEPE3 NEPEXOMHBIN dTan apeHasl. [Ipu stom B
3aMbICIIe CTOsUIa 3ajjauya MPUBATU3ALMU JIECOB, KOHEUHO, HE JJIsi 00eIHEBIIErO
Hapoaa, a Uil «TOJICTOCYMOB», MPEACTABUTEIEH KPYMHOTO CIIEKYJISTUBHOTO
KanuTasa, 0JIMrapXoB, YTOObI MX U3JIUILIKH JIEHEKHBIX CPEJCTB BKJIA/IbIBATh HE B
peaNbHbI CEKTOp SKOHOMMKH IMPUHAMICKAIIUX UM MPEANPUATAN U KPYIHBIX
KOpHopalui, a B <«3eMIII0», Kak 0oJiee HaJIe)KHOE, YeM B OaHKaxX <«XpaHWJIHILE»
HAaKOIUICHHOTO KalWTalld, YYUTBhIBasg, 4YTO 3€MJII CO BPEMEHEM IIOCTOSIHHO
JOpPO’KAaeT W H3TO TNO3BOJSET HA CHEKYJSLMSAX MPUYMHOXKATh JEHEKHBIE
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Kanmutanbel. [Ipy 3TOM J1ECOYCTPOMCTBO, KaK NPOBOJHUK T'OCYJAapPCTBEHHOMU
JIECHOM TOJIUTUKH, OKa3bIBAECTCS IKOOBI U3IIUILIHUM.

N B TOM, M B Jpyrom ciy4ae JIECOyCTPOMCTBO IIOJAMEHSIOCH
JecOMHBEHTapu3alue. Belpocmme Ha 0O0CIy)XMBaHUM MOCIEIHEH ee
CIELMAJIMCTBl YK€ HE PaTyIOT 3a BOCCTAHOBJICHHE JIECOYCTPOMCTBA B €rO
VCTHUHHOM IIPEJHA3HAYEHUH, HE MBITAACh Ja)K€ BHUKATh B CYThb U 3HAYUMOCTb
nocienHero. O6 3TOM HArmagHO MOXHO ObUIO CcyauTh mo «Konmemmuu
pa3BUTHUSL JIECOYCTPOICTBA U JIECHOM WHBEHTapH3alu», pa3paboTaHHON
«Pocnecundoprom», co3IaHHBIM B CBOE BpeMsl B3aMEH CYIIECTBOBABIIETO
mHorue aecaruierus B/O «JlecompoexT».

HaGnromaemuiii  ciom  ;mecoycTtpoiictBa B Poccumm  coBmanm ¢
JOMMHUPOBAHMEM B PYKOBOJACTBE OSKOHOMHMKOW B3IJISAZOB  <«PBIHOYHBIX
(GbyHIaAMEHTAIMCTOB», CBOJALIMX FOCYJApPCTBO A0 HEAOMYCTUMOTO MUHUMYyMa B
VIOPABJICHUHM pEAIBHBIM CEKTOPOM M, II0 CYIIECTBY, HE JOIYyCKAIOIIUX
IUIAHUPOBAHMSI, OCOOEHHO CTPATErMYecKOro, Kak Mepbl TOCYJapCTBEHHOI'O
peryaupoBaHus PIHOYHON CTUXHH.

JlecHas >xe DKOHOMUKA B HAyKe M Ha MPAKTUKE TAK)KE OKa3aJach B TAKOU
CTENEeHU AePOPMHUPOBAHHOM, UYTO MOTEpsja CBOE IMPAKTUYECKOE 3HAUYCHHUE.
@opMUpysACb B COBETCKOE BpEMS YCWIHSAMU IPOTUBHHUKOB IIOCTOSIHCTBA
nons3oBanus (HHILJI), ona yrpatuna u cBOM CTEpKE€Hb, KOTOPBIM TOJBKO H
MOJKET OBITh 3TOT OTBEPTHYTHIM TOr/Aa MpUHIMI. B mepexoaHbiil ke mepuosa K
KaluTaIu3My TOJ BIUSHUEM B3IJISI0B «PBIHOYHOTO (hyHIaMEHTaIM3Ma» OHa
CJIETIO CKOIMPOBaJia paHHEHEMEIIKUE B3IJISAbl (PMHAHCOBOM CIEIOCTH, CTABILINE
KpaeyrojbHbIM KaMHEM AaHTJIOA3BIYHBIX YYEOHHMKOB IO JIECHON 3KOHOMHUKE.
M3BecTHO, dYTO 3Ta DSKOHOMMKA OCHOBBIBAJIACH HA  IMEPUOAUYECKOM
JIECOIOJIB30BAHUM B MEJIKMX YaCTHOBJIAJEIBYECKUX JIECaX, JOMHHHPOBABIINX
HAa paHHEN CTaguM KaluTalu3Ma, B pPaMKax KOTOPBIX OpraHU3aLMs
HENPEPHIBHOIO, HEMCTOIIUTEIBHOIO IOJIb30BAHUS JIECOM 3KOHOMHUYECKH Oblia
HEBO3MOKHA. DTO YK€ M03KE€ MOSBUIUCH aCCOLMALNU, O0bEINHUBIINE METIKUE
JIECOBJIAJICHUS 15 yripaBiieHus Ha ocHoBe HHITJI.

Yro kacaeTcst HayKu M IPAKTUKH JIECOYIIPABIEHUS, TO B YCIOBHUAX YaCThIX
U HEMpOIyMaHHBIX pedopM 3Ta 00JacTh JEATENBHOCTH TaK W HE MOJIydusia
JOJKHOTO O(pOpMIIEHHUS, MOAMEHSSICh CISAYIOUIMMH JpYyr 3a JOpyroM Ipu
Ka)XJI0W HOBOM peopMe 3aKOHOAATEIbHBIMU M aIMUHUCTPATUBHBIMU aKTaMH U
PACIIOPSKEHUSIMH, BBIPAKAIOIIMMHU OCHOBHYIO TEHACHUHIO K HEYKIOHHOMY
YMaJICHUIO POJM TOCYIapcTBa B YNpaBieHUH (eaepanbHbIMU JIeCAaMU Kak
rOCyJapCTBEHHBIM  HMYIIECTBOM Kak OyATO Beds  HE3pUMYI0 IS
OOLIECTBEHHOCTH  NOJAIOTOBKY K  mpuBatu3auuu  JjecoB. OnHa  yxke
IIpe1ycMaTpuBasIach B IIEPBBIX IIPOEKTax JlecHoro KOJIEKCa,
(opMupOBaBIIEroCs O] NaTPOHAKEM PYKOBOACTBA MUHIKOHOMpPA3BUTHS.
JIuiip BO3MYyILEHHE IIUPOKOW OOIIECTBEHHOCTH BBIHYJINJIO PYKOBOJCTBO
CTpaHbl OTMEHHUTHh HAJAyMaHHBIA AKT NPUBATHU3ALMU JIECOB, HO HE HCIIPABUTH
caMo coJiepKaHHUEe KOJEKCa, KaK OCHOBBI JUIsl TAKOTO aKTa B Oy TyIlEM.
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Mexnay TeM BIMATEIbHOE OJUTapXUYecKoe JI0O0M MpOoJ0IIKAeT
OKa3bplBaTh JaBJIECHWE HA TOCYJAPCTBEHHYK BIACTh, pPACCUUTHIBAs Ha
yIOBJIETBOPEHUE CBOMX MHTEPECOB IMOCJE MPE3UIECHTCKUX BBHIOOPOB, MoJiaras,
YTO JO ATOTO BJIACTh BO3JAEPKHUTCA OT ATOTO CIHIIKOM PUCKOBAHHOIO MIara,
ornacasicb HEeMUHYEMOT'0 BCILJIECKA 00IIECTBEHHOTO BO3MYILICHHUS.

Ho tem ne menee mpunsteiii B 2006r., yke TpeTHil 3a robl epecTpOrKu
JlecHOM KOHIEKC chenman CBOE €N, Pa3pyllMB CHUCTEMY TI'OCYJAapCTBEHHOTO
YIPaBJIEHHUs JIECAMU U JIMKBUJIUPOBAB B COCTABE €€ IOCYIapCTBEHHYIO JIECHYIO
oxpany. llonx npaBnenwem pykoBoactBa MOPT rocynapcTBeHHass cucTema
yIpaBJIEHUS JIECaMU CTPaHbI ObLIa «pacIIeIUIeHa» Ha TPU HE3aBUCHUMBIE IPYT OT
JIpyra BETBH, MPEACTABICHHBIE PA3HBIMU OPTraHAMM. HAJI30PHYIO, HOPMATUBHO-
PEryJSITUBHYIO U B HEMOHSITHOM OCTaTKE YIpPaBJICHUS JIECHbIM (DOHIOM B BUJIE
YCEUEHHOro 1o cBoMM (pyHKIMsAM DenepalibHOro areHTCTBa JIECHOTO X03sIicTBa
(Pocniecxo3a), n00 camo ympapiieHHe (efepaibHBIMU JIeCAaMH OBLIO MEpeIaHo
cyobektam P®. [Ipu Takom packiajae riaBHBIA HICOJIOT MOCIEIHETO JIECHOTO
Kojiekca — 0. munuctp MOPT rocnoaun ['ped B 01HOM U3 UHTEPBBIO OOPOHUIT
¢dpa3y, 4TO MO HOBOMY KOJIEKCY OH JIa’ke HE BUIUT MecTa Pociecxo3sy.

Takolt Komekc SBUJICS OJHOM M3 BaXHBIX NPUYUH OECHpereIeHTHO
IIMPOKOTO MaciiTtaba 3a BCIO HCTOPHUIO JIECOYNPABICHHUS TaK Ha3bIBAEMBIX
HEJIeTaNbHBIX PyOOK, OpakOHBEPCTBA, B T.4. C YYAaCTHEM M <«BBICOKHX JIHII»
(cmydaii, HampuMmep C 3alpemieHHON OXOTOW W <«IIaJeHHeM» BEpPTOJIETOB Ha
Anrae u Upkyrckoii o01acTn).

Pa30ymieBaBmiasics CTUXUS JECHBIX MOKapOB, OAHON U3 BECOMBIX MPUYUH
KOTOPBIX CTaJl0 OTCYTCTBHE JIECHOM OXpaHbl M B IIEJIOM JIECHOW CIyXOBbl,
BbIHYIUJa U npencenatens llpaButenbctBa PO, Kk BbIBOAY O HEOOXOIUMOCTH
yKpeIuieHus: (eaepaibHOro OpraHa yINpaBleHUs JiecamH, MOJHSTHS cTaryca
Pocnecxo3a u BbIBOJA €ro U3 NOAYUHEHUS MUHHCTEPCTBA CEIBCKOr0O X03511CBa
P® nenocpencreenno IlpaBurenscTBy. [Ioka emie paHo TOBOPUTH O TOM, KaKue
CTPYKTYpHBIE TpaHc(opMalid MOTYT MOCJIEA0BaTh, YTOOBI CHEIaTh JIECHYIO
CIyx0y caMOW MHOTOJIECHOM CTpaHbl Mupa Oojee J1eecriocoOHON
3 PeKTUBHOIA.

Ho wmoxHO cka3zath, uyTO pedopmaropckas «urpa» ¢ yIpaBlI€HUEM
rOCyJIapCTBEHHBIMU JIECAMH JIOLUIA «10 Kpas». Mimes B BUy CTUXUIO IOXKApPOB,
CTaBIIMX HAalMOHAIBbHBIM OeactBueM jeroM 2010r., 3acoyXKuBalOT BHUMaHUS
3HameHarenbHble  cioBa lIpecsareumero Ilarpmapxa Kupwmia: «To, 4yto
IPOU3OILIO CO CTPAHOMW, CTajao OOJILLIIMM BBI30BOM M JJIA TOCYAApCTBa, U IS
Bcero odOmecrBa»... [HTB, 16.08.2010].Xorenocs Obl HameATHCS, YTO STOT
BbI30B 3acTtaBUT IlpaButensctBo P® He wurHopupoBath 20031€THUIA OMBIT
JIECOYNPABJIEHUS U CIENATh U3 HETO MPAaBUJIbHBIE BBIBOBI.

[Tocnennue nBa OecCATHIETHS NEPEXOIHOTO MEPUOJA TAKEIO OTPA3HIHUCH
M HAa HAy4YHOM INOTEHUMAJE JIECHBIX oOTpaciei. M3-3a mpeanpuHATBIX IO
WHULMATUBE pyKoBoacTBa MOPT Mep akuMOHMpOBAHMS W IPUBATH3ALHU
MHOTHE JIECHBIE OTpPACIIEBBIE YUPEKIEHHSA, B T.4. TFOJIOBHBIE, BMECTE C HX
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ONBITHBIMM ~ TIOJIMTOHAMH, XO3SUCTBaMHU, KOHCTPYKTOPCKUMU OHOpPO H
AKCIIEPUMEHTAIBHBIMU MAaCTEPCKUMHU OKA3aJIMCh YTPAYCHHBIMU. JTO KOCHYJIOCH
JIa)K€ TaKuX TOJIOBHBIX yupexaeHuil, kak [[HUNMO, [THUNMO/], BH1UUB,
BHUHOIIMJlecxo3. OT MHOTMX U3 HUX OCTAJIUCH TOJBKO BBIBECKHU 1A JKAJIKHE
OCTaTKH HAyYHBIX KaJPOB, YK€ HE CIIOCOOHBIX 00ECIEUUTh TOT CTPATErHYCCKUIM
IpPOPBIB, HAa KOTOPBI OPUEHTHPYIOT TENEPh PYKOBOJUTENIHU TOCYIapCTBA.
UucaeHHOCTh HAYYHBIX KaJIPOB B HAYUHBIX YUPEKACHUSAX JIECOMPOMBIIIICHHBIX
oTpacneit cokpatmiachk B 5-10pa3, a mo Hekoropsim 1 B 20 pa3; B HUU necHoro
XO035MCTBA «yCyIIKa KaJpOB» Mpou3olia B cpeaneM B 3 paza. O0muii 00bem
roCy/IapCTBEHHOTO ()MHAHCHUPOBAHUS Ha JIECHYIO HayKy cokpartwics B 15-20
pa3. EcTe Oosbiias 0macHOCTh MOTEPH MPEEMCTBEHHOCTH TIOKOJICHUN B HAyKe,
YTO MPUBEAET K yTpaTe HayyHbIX MIKoJ. OnbIT mnociieBoeHHOW ['epmanum
MoKa3aj, 4YTO Ha CO3JlaHME€ Hay4HbIX IIKOJI €il ToTpeOOoBaIoCh MHOIO
necaTwieTul. Takas OMacHOCTh HbIHE CyliecTByeT W g Poccun. Hukakoe
«CKOJKOBO» HE SIBUTCSI PABHOILICHHOW 3aMEHOM HEKOrja IMpOLBETABIINX
Hay4yHbIX IIKOJ B Poccuu, HbIHE BJIaYalllMX >KaJKO€ CYIIECTBOBaHUE H3-3a
NpeHeOPEKUTETLHOTO OTHOIIEHUS K HayKe BCEX CMEHSIOUIUXCS JPyr Apyra
MMOJIUTHUKOB MOCICIAHUX NESCATUICTUH.

[IpennpuHrMaemMble MEPbl K YCUJICHUIO BIUSHUS TOCYAapCcTBa Ha HAYKy
MOKa TPYAHO MpHU3HATh NpoJyMaHHbIMH. OHHM 4Yallle BCEro NPEACTaBISIOT
3aMMCTBOBAaHUS HEIIYUIIUX CTOPOH 3apy0exHoro omnbita. Kak TyT He BCHOMHUTD
cioBa II. CrosblliUHA: «...HENb31 MAK NOKOPHO KORUPOBAMb 3AeMHblE
3anaouvie ycmpoicmea, Ho HA00 UMEMmb CMEA0CHb UOMU CEOUM DPYCCKUM
nymem». K coxaneHuto, HbIHENTHEE PYKOBOACTBO MHHOOpPHAYKH HE CIEIYeT
CJIOBaM 3HAMEHUTOIO MPEANIECTBEHHUKAa W CTapaeTcsl HaBs3bIBATh HE
MIPOBEPEHHBIE HA OTEUECTBEHHOM MOYBE «IIPO3aIaIHbIC IIITAMITBI.

HukTo He momyckaeT UTHOPUPOBAHMS MEPEJIOBOTO 3apyOeKHOrO OIbITA,
HO TMPEeXKIE, YeM €ro BHEAPATh (Y4acTo dYepe3 <«KOJEHKY»), Hal0 ero
OCMBICIIUBATh, MPOBEPATH U AJANTUPOBATH K OTCUECTBEHHBIM YCIOBUSIM. Tenepnb
MBI Ha TIpUMEpe CBOEW HCTOPUU BHJAMM, 4eM oOepHyIHCh TpusbiBel M.C.
['op6aueBa k yckopenuto. HemapoM B Hapoje roBOPST, YTO «OBICTPOTA HY>KHA
TOJILKO TIPU JIOBJIE OJI0X.

[Tocne yrapa OoT MHOTOUYMCIEHHBIX, 9aCTO HEMPOIYMaHHBIX pedopM, OT
KOTOPBIX HApOJ YK€ YCTal, HE TOJbKO Hay4dHas, HO BCS OOIIECTBEHHOCTh JaBHO
yxe xaeT oT [IpaBuTenbCTBa, UTOOBI OHO CMEHUJIO CTUJIb Pa0OThl «IOKAPHOU
komauae» (Beipakenue C.M. MuponoBa, npencenarens Cosera deneparmn)
Ha B3BCIICHHBIM CHUCTEMHBIA XapakTep CTPATErMYECKOrO0 MBIIUICHUS H
yIpaBJieHUsI, paCCUYMTAaHHOTO He Ha 2-3r0/a, KaK IMpH BhIpab0TKe (PMHAHCOBOTO
IJaHa CTpaHbl, B KOTOPBIM BCE pPaBHO OOCTOATEIbCTBA 3aCTABSAT BHOCUTH
CEepPbE3HbIC KOPPEKTHUBBI, & Ha JECIATKH JIET BIOEPEH, HO HE E€IWHOJUYHBIMHU
YCUJIUSIMA ~ TOJBKO OJTHOM «BEPXYIIKW» M CHOAPYYHBIM YHWHOBHUYBUM
ammapaTtoM, a Ha OCHOBE OOCIy)XHBawIled ero oOIeCTBEHHOCTH, U B
0COOCHHOCTH Hay4yHOW. MIMEHHO A3TOro W He XBaTajao, TJAaBHBIM 00pa3oM,
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NOCJIeTHUE JIBa J€CSATKA JIET, KOTJa BJIACTh ObUIa 03a004Y€Ha TOJIBKO OJHHUM, KaK
eil yaepkath BJIacTh 3a CO0O010.

Ho wu HayuHas oOOIIECTBEHHOCTh [OJDKHA OBITh CaMOKPUTHYHA U
TpeboBaTenabHa k caMoi cebe. OHa He JT0KHA OBITh TOJIBLKO HAOJI0IaTeNIEM, UTO
C HEW TBOPAT «KpyThie pedhopMaTOphI», KOTOPHIM BCS Hayka Oblia <10
namnoukuw». Hu Taiimapy, mm YyOalicy, HU MHOTMM HUX TOCJIEI0BATEIAM,
BBIIIIC/IIIIAM U3 «OJHOTO THE3/1a», HUKaKas HayKa BOOOIE He Obljla HyXHa, H00
OHA BO BpeMS UX JIEHCTBUM Moria ObITh ISl HUX TOJIBKO dKECTKUM OIMIOHEHTOM,
Kejasg OrpajuTh CTpaHy OT TOTO paspyll€HHs, IO KOTOPOro OHH, Kak
pedopMaTopsl JOBEIH CTPAHY.

Bo3Bpamasice Kk HCXOAHOM cuTyauuu B Poccum C JeCHOM HAyKOUW W
MPAKTUKOM, PYKOBOACTBY CTPaHbl PaHO WM MO3JHO NPHUAETCS BO3BpALIaThCSA K
BOCCTAHOBJICHMIO BO MHOIOM YTPA4€HHOI'O HAy4yHOTro noTeHuuana. Jlaxe
CTUXUS JIECHBIX TI0KapOB, KOTOpash MOXET BEPHYTbCA IPU OYEPETHOM
MOBTOPEHUHU LMKJIA, 3aCTABUT 3aHUMATHCSI BCEPHE3 YIMOPSAAOUYMBAHUEM JIECHBIX
Jen B CTpaHe, HauMHas ¢ (enepanbHOM BEpTUKANIM YIPABJICHHS JieCaMH, €€
UH(QPACTPYKTYPhI, CHUCTEMBl MEXOTPACIEBOTO B3aUMOJIEUCTBUS, HO TIpH
HEMPEMEHHOM YCIIOBUM HAYYHOT'O M 00pa30BaTeIbHOIO 00ecreyeHus, Kak 0a3bl
MOJIFTOTOBKU KaJIpOB U T€X MHHOBALIMHN, KOTOPBIX KT cTpaHa. O0 3TOM MBI yxke
NUCcaJld paHee U 37eCh MOBTOPATH HE OyJIeM, COCIIABIIUCH JHUIIb HAa T€ W3/IaHU,
B KOTOPBIX HEOOXOIMMbIE PEKOMEH IAINH OBbLIH JaHbI [7].

B 3akmroueHnre OCTaHOBHMCS HA OTHAEJIBHBIX BBIBOJAX M PEKOMEHIALMAX
II0 WCTPABJIEHUIO TEX BBIBUXOB M JONYIIEHHBIX M3JIOMax, KOTOPbIE HETaTHUBHO
OTPA3UJIMCh HA PA3BUTHHU JIECHOU HAYKH W NMPAKTUKU. [Ipy 3TOM BOCTIONIB3yEMCS
HanytcTBueM lIpesunenra Poccun JI.A.MenBeneBa B CBA3U C NPUHATBIM UM
aKTOM O MOBBILICHUH cTatyca Pociecxo3a npu NOAYMHEHUU HEMOCPEICTBEHHO
[IpaButenscTBy PD m HajeneHueM €ro JOMNOIHUTEIbHBIMA OJHOMOYHUSAMM.
OcoObIl aKIEHT MPHU 3TOM OH cJieJial Ha HEOOXOJUMOCTH MPOBECTH JETANbHYIO
WHBEHTApPU3ALMI0  BCEHM  CHUCTEMBl  YIPABIECHUS  JIECAMH,  JIECHOTO
3aKOHOJIaTEJILCTBA, B T.4. MPUHATOTO <«JlecHOoro komekca P®d» ¢ Tem, 4TOOBI
BHECTH COOTBETCTByoIIue momnpaBku u wucnpasieaus (HTB, 27.08.2010).
[lepBriit ke 3amectutens npencenarens [IpasurensctBa Poccun B.A. 3y0koB,
npencrasisisi B.H. MacnsikoBa kak HoBoro pykoBoautenst Pocnecxosa, no0aBuin
NPEMIOKEHHNE. B TEUEHUE MecAlla pa3padoTaTh U NMpeacTaBuTh [IpaBUTEIBCTBY
P® nosyro Konnenuuro pazsutus aecHoro xossaictsa Poccun. Bee 310 nornuno
YKJIaJbIBAETCS B PaMKU TPeOOBaHUN KPUTHUECKON OLEHKH UCXOJHOM CUTyalluu
C y4eToM BbI30BOB Oynaymiero. K BeIxomy 3Toil cTaThi, KOHEYHO, AOJKHA OBITh
pa3paboTaHa M YyXe MpUHATA Tpedyemasl KOHIeNIus; OyayT, OYEeBHUIHO,
BHECEHbl HU3MEHEHUS U B CTPYKTYpy YyIpaBieHus. Moxer ObITh, IOHAET
PYKOBOJCTBO HE TOJBKO Pociiecxo3a, HO M CTpaHbl 10 CMEJIIOCTH MOCTaHOBKHU
BOIIpOCA O  KapJAWHAJIBHOM  IIEPECMOTPE  CYLIECTBYIOLIETO  JIECHOTO
3aKOHOJIaTEIbCTBA, PE3KO YCYTyOUBIILIETO MOJIOKEHUE JECHBIX JIe]l B CTPaHeE.
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Ho mnoka coxpaHsercs omaceHue, ynacTcsi JIM HOBOMY PYKOBOACTBY
Pocnecxo3a mepenoMuTh 0 JIOTUYECKOTO KOHLA CIOXKHUBLIYIOCS TPEBOKHYIO
CUTYAIIMI0 U BO3MOKHOE MPOTUBOACHCTBUE TeX JIMOepalbHbIX pedhopMaTopoB,
KOTOpBIE NMPUHUMAIN 3aKOHOJATEJIbHBIE PEUICHUS 0 YNPABJICHUIO JIECAMHU Ha
NPOTSHKEHUU  TOCIEIHETr0  JECATHIETHUS, PYKOBOACTBYSCb  MHTEpPECAMHU
BIIUATEIBHBIX NIPEICTABUTENICH KPYITHOIO CIIEKYJIATUBHOrO KanuTana. Benb Bce
TH <UTPOKU» OCTAIOTCS Ha apeHe, W BpsAn Ju 0e3 00 OHH YCTYIAT CBOHU
NO3ULIUU.

Bce Oyner 3aBuceTh OT MEPBBIX JIHI] TOCYAApCTBA, KOTOPBIE, ECTECTBEHHO,
JIOJKHBI PYKOBOJICTBOBATHCSI OOIIECTBEHHBIMH, & HE YaCTHBIMU MHTEPECAMH, U
MMEHHO K HUM BO3MOKHO €IlI€ HE pa3 MPUAETCS apeCcOBATHCS MPEACTABUTEISIM
JIECHOM OOIIECTBEHHOCTH, 3aMHTEPECOBAHHBIM B YMOPSAOUYMBAHUM JIECHBIX JIEJ
B CTpaHe. PyKOBOACTBYsSChb HMMEHHO TaKUMHU COOOpa)XXE€HUSIMU, TMOJaraem
1€J1eCO00pa3HBIM HUKE BBICKA3aTh Pl MOJI0KEHUM.

Cpenn Bcex BONPOCOB Ha NOBECTKE AHS IJIABHBIM W HEOTJIOXKHBIM
ABJISIETCA BONPOC O CHUCTEME YOPABIEHUS JECaMH, HaXOIAIIUMHUCA B
benepanbHOl coOcTBeHHOCTH. OT crmocoba pelleHdss UMEHHO ATOr0 BOIPOCca
3aBUCAT PACCTaHOBKA M CIOCOOBI pEIIEHUs BCEX IPYTMX B3aHMMOCBSI3aHHBIX
BorpocoB. Ho o mocnenuemy JlecHomy koxmekcy P® atoT BOnmpoc «3arHal B
yroia» TeMH, KTO Ha [MOCIEAYIOIMX JTanax MOpeanoyiarail  3aHIThCs
«pasrocylapCTBICHUEM» JTHX JIECOB M TMEpeBOJAOM HUX B JAp. (HOPMBI
coOctBeHHOCTU. VIMeHHO ¢ »9Toil wenbio QenepanbHbIl OpraH B JIUIE
Pocnecxo3a ObL1 nHIlIEH MpaBa ynpasisaTh (eaepatbHbBIMU JIECAMHU.

Cnoxuiach  J0BOJBHO  IpoTHBOpeunBas  cuTyauus. CKBO3HBIM
JICUTMOTHBOM KOJIeKCa OBLIO pPa3beJMHUTH «II0JIb30BaHUE» (4epe3 YaCTHBIH
CEKTOP) U KyIPAaBJICHHUE» TOCYAapCTBCHHBIMU JiecaMu (depe3 roCOopraHbl), HO
nepeaB ynpaBlieHHE, BIAJICHHE W MOJIb30BaHue Jiecamu cyObekram P®, rae
OHU OKa3aJINCh COBMELICHHBIMHM, HEPEOKO OAXE B OJHOM <«IeHapTaMEHTE»,
BEJIAIOIIEM BCEM KOMILIEKCOM JIECHBIX OTPACIIEi.

Teneps pemmnu HagenuTh Pociiecxo3 GyHKUHUSIMH TOCYJIapCTBEHHOTO
KOHTpOJISl M Jaxe Haazopa. Ho cmpammBaercsi, 4yepe3 Kakue <IpPUBOAHBIC
pPEMHHU» €My MpPUKaKETe 3TO OCYIECTBIATh? Hu Ha permoHaibHOM, HU Ha
MECTHOM YpOBHE OH HE PacMojaraeT COOTBETCTBYIOLIIMMHU opranuszanusmu. Ho
JIeJI0 Bellb HEe TOJIbKO B KOHTPOJIE KaK OAHOM U3 (PyHKUMN YIpaBICHUS JIECAMHU.
Ha Pocnecxo3 Teneppb Bo3naraetcst ¥ BbIpaOOTKa MOJUTHKU U pealin3allii €€ Ha
IPaKTUKE, T.€. HA BCEX YPOBHAX YNPABICHHS. A JIeCHas IMOJUTHKA B JIECHOM
XO3MCTBE MOXET BOIUIOIIATBCA W PEaJu30BbIBATBCA  JIMIIb  YEpe3
COOTBETCTBYIOIIYIO CUCTEMY IUIAaHUPOBAHMSI, BKIIIOUAsl 1LieeBbie (deaepasibHbIE,
pEruoHalbHbIE U MECTHBIE MPOrPaMMbl, HHAYE OHA BBUILETCS B OECIIOYBEHHbIE
neknapauud. MmeHHO Takold okazanachk mpounuias <«KoHuenuusi pa3BUTHS
secHoro xo3sicrsa 1o 2010r.».

N nortom, ecnmu wMbl mepenaem cyobekram P B ympaBieHue u
II0JIB30BAHUE JIeCa, TO IIOYEMY TAKKE HE IEPEacM <«3OJIOThIE MPUHUCKU», ra30-
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He(TAHbIE W TIpouue MecTopoxiaeHus. Ilo yoruke Torgja u Bce NPUPOJHBIE
pecypcehbl JAOJKHBI Obl, Ka3aloch, ObITh NEPENaHHbBIMU TOXe cyObekTam PO.
[Tepsoiii pe3usienT PO b.H. EnbiyH, 4T00bI YKPENUTH CBOIO BJIACTh, C ATOTO H
HayaJs, 3aKjiroyYas JOroBopa C PYKOBOJUTEISIMU OTIEIbHBIX CyOBEeKTOB PO
(bamkoprocran, pecnyonuku Komu u Kapenuu u 1ap.) B KOTOPBIX MPUPOTHBIC
pecypchl Ha WX TEPPUTOPUHU TEPENaBAIUCh UM B COOCTBEHHOCTh. YUTOOBI
UCIIPaBUTh JTOT 3aKOHOJATENbHBIA «BBIBUX» TOTPEOOBAIOCH TPHIOXKHUTH
HeMano ycwnui; jmmb B «JlecHom komekce P®» 1997 r. Opima mpusHaHa
denepanbHas COOCTBEHHOCTH Ha Jieca.

B wuneane Pociecxo3y B HOBOM €ro craryce C JIONOJHUTEIbHBIMU
MOJTHOMOYMSIMH 11€7IECO00pa3Ho ObUI0 Obl YKpenuTh (heaepanbHyl0 BEpTHUKAIb
rOCyJapCTBEHHOTO YIpABJIEHUS JIECAMH, TIEpellaB €My COOTBETCTBYIOIIME
OpraHbl TOCY/apPCTBEHHOIO YNPAaBJIEHUS JIECAMH HA PETMOHATILHOM U MECTHOM
YPOBHSIX, HO MIPU 3TOM OCTaBUB cyObekTam P® nmosHOMOUMS IO nepeaayde JIecoB
B apeHay Hu Jpyrue GopMbl XO3SMCTBEHHOTO MCIOJb30BaHUS JIECOB. ITO
oTBeuajo Obl U 3anoxeHHoMy B JlecHoit kogexke PD (2006r.) TpeboBaHuiO O
HEJIOMYCTUMOCTH COBMEIIEHUS B OJHOM oOpraHe (pyHKIMIl rocyJapCTBEHHOTO
YIPABJICHUS JIECAMU U XO3UCTBEHHOM JiesiTelbHOCTH B HUX. Ceifuac, BO MHOTHUX
cyonsekTtax P® sTu hyHKIIMHM COBMEIIEHBI B OJTHOM JIeTIapTaAMEHTE.

[Ipu oTcyTcTBMM Takoro TmpaBa pPyKOBOACTBO Pocmecxosa mis
WCITOJTHEHHSI TTOJTHOMOYHSI TOCY/IapCTBEHHOTO KOHTPOJS M HA30pa BBIHYXICH
Oyzer co3maBaTh B cyObekTax P@ kakue-nub0 mapasuieldbHble OpraHbl
(mommycTuM, <«punHMansl ACMAPTAMEHTOB JIECHOTO XO3SAHCTBA (eaepaibHBIX
OKPYTOB»), 4TO CBEJET MX K POJU TOJIBKO HAJ30PHBIX CIYXKO uepe3 BBOIAMMBIN
anmnapar MHCIIEKTOPOB JIJIsi MPOBEpKU padoThl anmapara jgecHudyecTB. Ho poib
PEBU30pPOB HE JacT AOKHOrO 3(Qekra, u4To MOATBEPHKAAET OMBIT JECHBIX
WHCIIEKIINI B TObI COBHAPXO30B.

O HeuenecooOpa3HOCTH  OT/AENEHUA TOCKOHTPOJSL OT  CHUCTEMBI
ynpaBieHus jecamu mucan eme npod. M.M. Opros [2], moguepkuBasi, 4To
TOCKOHTPOJIb JOJKEH He (DUKCUPOBATh HAPYILIEHHUS, a HE JIOMMYCKaTh UX, T.K. IPH
JOJITOCPOYHOM ~ crielu(uKe JIECOBBIPAIIMBAHUS OLIMOKM 4YacTo YXKEe He
UCIIPaBUMBI. A JIJIst 3TOTO (PYHKITUS KOHTPOJIS TOJDKHA OBITh COCTABHOM YaCThHIO
CHUCTEMBI YIIPABIICHUSI.

['OCKOHTPOJIb — 3TO NHIIb OHA U3 (QYHKIHMA CHCTEMBI JIECOYTPABIICHUS,
KOTOPYIO TOJDKEH OCYIIECTBIATh Pociecxo3; aTa cucteMa BKIIFOYAET TAKKE YIET
JIECOB, OPTaHM3AIMI0 W IUIAHWPOBAHUE WCIIOJIB30BAHUS W BOCIPOHM3BOICTBA
jdecoB (Ha pa3HBIX YPOBHSAX), OTYETHOCTh, KOOPIWHAIMIO JIEATEIHHOCTH
CyOBEKTOB  JIECHBIX OTHOILIEHUH, OCYIIECTBICHHUE MEXBEIOMCTBEHHOTO
B3aUMOJICUCTBUS U MEXKYHAPOJAHOTO COTPYAHUYECTBA, HAYYHOTO 0OeCTeueHUs
U TOATOTOBKMA KaJpOB, 3aKOHOJATENbHBIX MHHUIMATUB W T.O0. I[lpu
OCYIIECTBJICHUU BCEX OTUX TMOJHOMOYUU JOJDKHBI OBITh HE TOJIBKO
3a/IeCTBOBaHbl BCE YPOBHU TOCYJAapCTBEHHOTO YIpAaBIICHUS JIeCaMHU, HO U
OpUBEACHBl B  LEJICYCTPEMJIICHHOE  B3aMMOJCHCTBUE, UYTO  HEMBICIUMO
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OCYIIIECTBUTH 0€3 yNpaBiAOIIero Havajga U3 €AMHOTO LIEHTpa — (peaepaibHOro
opraHa ympaBjeHHUs JecaMH. OTHM, Ka3aJloch Obl, W JOJKEH 3aHUMAaThCs
Pocnecxo3 st ocyniecTBiaeHUs BO3JIOKEHHBIX HA HETO TTOJTHOMOYHH.

Ho nns aToro morpebyeTrcsi BHOCUTh CYIIECTBEHHBIC MOMPABKU B HBIHE
cymecTtByromui  «JlecHoit koagekc P®d», B KOTOpOM JOJDKHBI  OBITH
NpPEAYCMOTPEHbl U3MEHEHUsSI B  PACHpElEiICHUUM TOJHOMOYUNA  MEXKITY
cyObeKkTamMu JieCHbIX OTHomieHud. B JlecHoOW Koaekc MpUAETCS BBOJWTH
OTCYTCTBYIOIIKE B HEM pas3deibl MO JIECOYNPABICHUIO, IO JIECHOMY
TJIAHUPOBAHMIO, TI0 JIECOYCTPOMCTBY, MO CTAaTyCy W (DYHKIUSM JIECHUYECTB U
JIECHUYUX, KakK YIOPaBISIONIUX roCcyJ1apCTBEHHBIMU JIeCaMH, T10
rOCyJIapCTBEHHOMY KOHTPOJIO, TI0 3KOHOMUYECKOMY MEXAHWU3MY OpraHu3aiuu
YCTOHYHMBOTO MOJIH30BAHMS U YIIPaBJICHUS JiecaMu, (BKJIFOYas pEHTHBIC IIaTeKU
U UX pacrpeaecHuIo 10 (GUHAHCOBBIM ITOTOKAM, CTUMYJIbI U CAHKIUH).

Kaxnapiii u3 yHnoMsiHyTBIX pPa3AeioB, YIYUIEHHBIX WJIM HEKOPPEKTHO
MOJAHHBIX B HBIHEIIHEM KOJEKCe, TpeOyeT OTIEIbHOTO PacCMOTPEHHS,
YUYUTBHIBasi OTPaHUYCHHBIE paMKHU JAHHOUW CTaThH.

B naHHOM 3akiO4eHUM TOAYEPKHEM TO Ba)XXHOE IOJOKEHHUE, YTO
Jlecoynpasienue 611emcs WUpoKumM NOHAMUEM, OPeaHudyecKu 00beOUHAIOUUM
8 eOuHol cucmeme Mepbl, obecneuusawue OOCMUIICEHUE HOAUMUYECKUX,
COYUANBHBIX, IKOHOMUYECKUX, NPUPOOOOXPAHHbIX, Kyabmyphulx (0yxo06Hbix)
yeneil, Komopvie CMABIMCs Nneped JeCHbIM XO3AUCMBOM Ol 0becneveHus
nompeOHOCmell obwecmsea 6 PACUUPIIOWEMC ACCOPMUMEHMme pecypcos U
yenye neca.

Ha MwupoBbIX JECHBIX KOHTpeccax He pa3 MOJYEPKHUBAIIOCH, YTO JIFOOBIC
3HAYMMBbIE HOBIIECTBA JJIsI JIECHOTO XO3SMCTBA MOTYT OBITh BHEAPEHBI B
MPAaKTUKy TOJBKO B TOM Clly4ae, €CJIM OHM YYTE€Hbl B MEXaHU3ME
JIECOYIIPABJICHUS.

B necoynpasienuun 06001marTcsi Bce Haubosiee BakKHbIe 00J1aCTH 3HAHMUS,
CBSI3aHHBIE C JIECOM Kak OOBeKTOM yrpaBieHus. [lpu 3ToM M cam Jec
CTAHOBHUTCSl BaKHEHUIITUM TMPEAMETOM JaJbHEUIIEro H3y4eHHs, OCOOCHHO B
1JIaHe, KaKUMU JT0JKHBI ObITh «/Ieca bydywiezo» Kak «uodean Xo3aicmeeHH020
neca» (Belpakenue npod. [.d. MoposoBa), KOTOpHIH OBl YHZOBIETBOPSLI
MHOTOCTOPOHHUM TMOTpeOHOCTsIM Jrosiei. K 3Tol mpoOieme MCIOKOH BEKOB
NPUKOBBIBAJIOCH BHUMaHUE wucciefoBatenei. HMcrtopus mokaszana, 4YTO
OJTHOCTOPOHHSIS TIOTOHS 32 TMPHUOBLIBIO, UTHOPUPYSI MHOTOCTOPOHHEE 3HAYCHUE
JIECOB JIJIsl 4EJIOBEUECTBA, HAHECIa HEMOMPABUMBINA YPOH JecaM. JTO UCIBITAIN
Ha cebe U eBpoIelCKNUe CTpaHbl, B T.4. ['epMaHus, «oJapI0eIb MUPOBOIl JTECHOM
HAyKH U MPAKTUKU», KOTJa B MOTOHE 3a OBICTPBIM IOBBIIICHHEM JIOXOJAHOCTH
JecoB OBUIM CBEIEHBl JIKOHOMUYECKHM YCTOMYMBBIE U  MPOTYKTUBHBIC
CMEIIIaHHbIE, CJI0KHBIE Pa3HOBO3PACTHBIC TyOpaBbl M OYKOBBIE Jieca M 3aMEHEHBI
Ha SKOJIOTHYECKH HEYCTOMYMBBIE OBICTPOPACTYIIIME XBOMHBIC MOHOKYJIBTYPHI. B
Poccun mo »aToit ke mnpuuMHE OBUIM TMOTEPSHBl KopaleiabHble JayOpaBbhl.
BoccranoBnenue Takux JjecoB TpeOyeT IIMTEIHHOTO BPEMEHHM W HE KaXKIOM
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CTpaHe 3Ta 3ajJada MocuibHa. Bo @paHuuu 1ocCie CIy4YuBIIEHCS B HEU
PEBOJIIOIIUU  MOTPEOOBAIOCh 00Jiee COTHH JIET, YTOOBI 3ajiedYuTh paHBbI,
HaHECEHHBIE JeCaM.

B Poccum neca BIOAb TPaH3UTHBIX TPAHCHOPTHBIX MAarucTpalieu
HACTOJIBKO HCTOIIEHBI, YTO TPEOYIOT CEPhE3HBIX MEp JJISI UX O3J0POBIICHHS U
MOCJICTYIOIIETO TOBBIIICHUSI WX TPOAYKTUBHOCTU. Ho st aToro Ttpedyercs
BHAYaJ€ YHOPAJOYUTH JIECOYIIPABJIEHUE, KAK MEPbl IEPBOOYEPEIHOM,
Ba)KHEMIIIEH 1 HEOTIOKHOM.

XoTtenoch OBl HamEATHCS, YTO YKpEIUIeHHe (QeaepaabHOoTO OpraHa
yOpaBIEHUS JIeCaMU TOCIYXUT 3TOMY Ba)KHEWIlIeMy Haudaly. A BCe JIECHBIE
coo0miecTBa, B T.4. B OCOOCHHOCTH HAy4YHOE, JIODKHBI  BCSYECKH
CIIOCOOCTBOBATH 3TOMY, YEMY M MOCBSILICHA JIaHHAS CTAThS.
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METOA0JOI'vs1 ONTUMU3AIIAN KOOPTUHHPOBAHHBIX
WHBECTHIHUH B JIECHOE XO35IUCTBO, BHOSHEPT'ETHKY H
NHOPACTPYKTYPY HA IPUMEPE POCCUUCKOU ®EJIEPAIINN

Jlomanpep II.
Lllgeockuii ynugepcumem ceibCKOX03AUCMBEHHbIX HAVK, 2. Ymeo, [llseyus.
E-mail: peter.lonmander@sekon.slu.se.

KiroueBble cjioBa: jecHOE X0351UCTBO, OMosHepreTrka, Poccus.

Nmerorcss Xopomie NeperneKTUBbl 3HAYUTEIbHOTO YBEJINYEHUs] 00bEMOB
JIECOCBHIPbsl PA3HOTO aCCOPTUMEHTA, HallpuMep Kpyrioro Jjieca. HezaBucumo ot
pacnpenenenus Mexay jgeconuikamu, LIBK u sHepretnueckumMu KOMOaHUSIMMU.
N3yuyarorcst oOuiye myTd ONTHUMM3ALUMU CKOOPAMHMPOBAHHOIO PACHIMPEHUS
MOIIHOCTEH IOCTABIIMKOB JIECOCHIPbs, OMO3HEPTUU U HUHPPACTPYKTYPHI.
PaccmarpuBaroTcsi  aJlbTE€pHAaTUBHBIE JIMHAMHYECKHE MOJEIH. BbIBOAATCS
ONTUMAJbHBIE  pEUmIeHus Uil pa3iu4HbIX  CIy4aeB M JICJIAI0TCS
pEeIBapUTENbHBIE  BBIBOABI 10 MOBOAY 3HAYUTENIBHOIO  pPaCIMPEHUS
IPOMBIIUIEHHBIX MOLIHOCTEN Pa3HOro pojia, UCHOJIb3YIOIIHUX JECOChIPhE, YTO B
CBOIO OY€pe/b, BEAET K YBEIMUYEHUIO 3aHSITOCTH BO BCEX 3aMHTEPECOBAHHBIX
JIECHBIX PETHOHAX B pACCMAaTPUBAEMOM BPEMEHHOM NEPHUOJIE TUIAHUPOBAHUS.

OOmiass >KOHOMHYECKAass CTOMMOCTb, TEKyIlas JUCKOHTHPOBAHHAs
CTOMMOCTb BCEX OIlEpalMii B JIECHOM XO35MCTBE, 3aTpaThl Ha MPOU3BOJICTBO
JECONPOAYKTOB W HSHEPrUM 3HAUMUTEIbHO YBEJIWYMBAIOTCA €CIM BBIPYOKa U
pacmpeHrie O00bEMOB ChIpbs IIPOU3BOJATCS B paMKax IpeajaraeMblixX
ONTHMHU3ALIMOHHBIX MOJEIIEH.

Kpowme Toro, 3a nocnennue rojibl, JOMUHUpPYOLIEH TeMoi Bo Bcex CMU
Y Ha KOH(EepEeHIUAX CTaJIM KOMIUIEKCHbIE TPOOJIEMBI CBA3aHHbIE C II100aIbHBIM
NOTEIJICHHEM, TaPHUKOBBIM 3(P(PEKTOM U ypOBHEM 3amaca yriepoja B Jecax.
[Ipy onTUMU3aLMK HKCIOJIB30BAHUSA MPOMBIIUIEHHBIX JIECOB, JieCa CIHOCOOHBI
ynepxuBath Oomnpiie CO, u TakuM 0Opa3oM MbI MOKEM PELIUTh MPOoOIeMy
rnobanpHoro motervieHus. Korga Mbl  BelpyOaeM JieC M UCIHOJB3YEM
NUJIOMAaTepuabl, ISl IMOCTPOWKH JEPEBSHHBIX JIOMOB, MOCTOB U JIPYTUX
KOHCTPYKUMI, HAKOIUICHHBIN B IPEBECUHE YTIJIEPOJ OCTAETCA B KOHCTPYKLIHSIX.

Bbonee Toro, npu BeIpyOKe 0CBOOOXKIaETCS MECTO Ol HOBBIE IUIAHTALIUHY,
KOTOpBIE B CBOIO OdYepeab, MOryr abcopOupoBarh OoJiblIe yriepoaa u3
atmocepsl. Ecim MBI He  OygeM  HCHOJIb30BaTh  HENPUPBIBHOE
HEUCTOUIUTENBHOE JIECOIMOJIB30BAHUE, TO PAHO WJIM MO3AHO IOJIOKUTEIbHBIN
IPUPOCT Jieca MPEKPAIAETCs], YTO BEAET K IpekpaieHuto noromenus CO, u3
aTMoc(ephl.
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METHODOLOGY FOR OPTIMIZATION OF COORDINATED
FORESTRY, BIOENERGY AND INFRASTRUCTURE INVESTMENTS
WITH FOCUS ON RUSSIAN FEDERATION

Lohmander P.
Swedish University of Agricultural Sciences, Untaaeden.
E-mail: peter.lonmander@sekon.slu.se.

Key words: forestry, bioenergetics, Russia.

There are very good options to strongly increaseiridustrial utilization
of raw materials from the forests, such as stemdvawd other assortments,
irrespective of how these assortments are disgthletween saw mills, pulp
mills and companies in the energy industry.

The general structure of the optimization probler amordinated
expansion of sustainable forest and bio energylgugmins, infrastructure and
industrial plants is studied. Alternative dynamiodurls are described. Optimal
solutions are derived for alternative cases anlihpireary conclusions are made.
Capacities of industries of different kinds, usnagv materials from the forests,
should be strongly expanded. This also leads teeased employment in all
concerned regions over an infinite horizon.

The total economic value, the present value ca@ilities in forestry, the
forest products industry and the energy industrgrdases strongly if harvesting
and capacity expansion develop in the ways deriaed suggested by the
optimization models.

Furthermore, the complex problems of the globalesyswith green house
gases and global warming and the level of the cadiock in the forests, has
become a dominating topic in all media and confegerduring the latest years.
With increasing utilization of the production pati@h of the forests, the forests
can capture more GOfrom the atmosphere and we may solve the global
warming problem. When we harvest a forest and luseitnber to build wooden
houses, bridges and other constructions, the catairwas originally captured
by and stored in the forest is moved to the constms. When we harvest the
forest, the forest land is released and can be fesednew plantation. This new
plantation can absorb even more {m the atmosphere. In case we do not
use the old forest and harvest it, the forest mewth sooner or later stops.
Then, the forest does not contribute to the nedkgoof CQ anymore.
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IMTPOBJIEMbBI OBPABOTKU I'NIIEPCIIEKTPAJIBHBIX
ABPOKOCMMWYECKHUX U30BPAKEHUM JIECHBIX TEPPUTOPUI

Ko3onepos B.B.
Mockosckuii eocyoapcmeentulll yHugepcumem um. M.B. Jlomonocosea, Poccusi.
E-mail: vkozod@mes.msu.ru

KiarudeBble cjoBa: AUCTAHIOUMOHHOC a3pOKOCMHUYCCKOC 30HHUPOBAHUC,
06pa60TKa TUIICPCIICKTPAJIbHBIX JAHHBIX, HOBBIC TCXHOJIOTUYCCKUC PCUICHUS.

OOpaboTka  a’POKOCMHYECKUX  TUIEPCIEKTPAIbHBIX  H300paKeHH
HAYMHACT TIEPEXOUTh OT CTAUU HAYYHBIX MCCICIOBAHUN K TEXHOJIOTUYECKUM
MPUJIOKEHUSM JAHHBIX AUCTAHIIMOHHOTO 30HIUPOBAHHUS B 00IACTH YIIPaBICHUS
NPUPOIHBIMH PECYpCaMH, CEIbCKOTO M JIECHOTO XO3SIMCTBa, MOHUTOPHHTA
OKpy)Karomiei cpeapl. B cucreMax MHOTOCHEKTPAIbHOTO 30HIUPOBAHUS
UCTIONIB3YIOTCS TAHHBIE BCETO HECKOJIBKHUX JOCTATOYHO IMIUPOKUX CIIEKTPATbHBIX
KaHaJOB B BUAUMOW M OmmkHel mHppakpacHou obmactu cnektpa. CUCTeMbl
THIEPCIIEKTPAILHOTO 30HAMPOBAHUS TMO3BOJISIIOT IMOJNYyYaTh JaHHBIE B COTHAX
y3KUX CHEKTPaJbHBIX KaHAJIOB JaHHOMW oOxacTu coektpa. B mpouecce
00pabOTKH ATHX JAHHBIX C YY€TOM BO3MOKHBIX allapaTypHBIX, aTMOC(EpPHBIX
U JPYyruX HMCKAKEHHWH TIOJyYeHHBIE PE3YyJbTaThl MOTYT OBITh CpPaBHEHBI C
JAHHBIMH TIOJIEBBIX WJIA J1a0OpaTOPHBIX H3MEPEHHH CHEKTPOB OTPAKEHHUS
UCCIIEYEMbIX OOBEKTOB ISl PACHO3HABAHUS PETUCTPUPYEMBIX 00Pa30B 3TUX
OOBEKTOB M OIICHKM TMapaMeTpoB wux cocrosHus. OOpa3 — 310 dopma
O0TOOpaXXeHHsI COCTOSTHUS OOBEKTOB B TEPMUHAX PETUCTPUPYEMBIX TAaHHBIX MPHU
JUCTAHIIMOHHOM  30HIMPOBAaHUHM, a TMapaMeTphl COCTOSHUA OOBEKTOB
BOCCTAHABIIMBAIOTCS JUISI KQKIOTO dJIeMeHTa 00pabaThiBaeMbIX H300paKeHUN B
COOTBETCTBMM C pACYCTHBHIMH TPOIEAypaMH  OOpaimieHUuss OCHOBHOTO
(GyHKIIMOHAa, OMHCHIBAIOIIETO PETUCTPUPYEMBbIE WHTECHCHBHOCTH YXOJSIIETO
conneunoro usnydenus (Kosoaepos u ap., 2007).

WuTtepripetansi  pe3yiabTaToB  OOpaOOTKM  THUIEPCHEKTPATBHBIX
n300pakeHNit TpeOyeT MOHUMaHHSI YCIOBUN (POPMUPOBAHUSI PETUCTPUPYEMBIX
cnekTpoB. [Ipu pa3paboTke anmmapaTypbl THIIEPCIEKTPAIBHOTO 30HIUPOBAHHS
UCTIONIB3YIOTCSI TEXHOJIOTUU CIIEKTPOCKONUU U TUCTAHIIMOHHOTO 30HIUPOBAHMS,
a caMu 00pa3Ilbl ammaparypbl Ha3bIBaIOTCS BHUicocIekTpomerpamu (Imaging
spectrometersym runepcrnekTpoMeTpamMu. B 1abopaTopHOi CIIEKTPOCKOIHH
u3ydarorcss A(G(EKTh CIEeKTPATLHOTO OTPAXEHUS CBETAa OT Pa3IUIHBIX
MaTepuagoB. B  MOJEBBIX  HCCIENOBaHUSAX  HA3€MHOTO  ONTHYECKOTO
JTUCTAHIIMOHHOTO  30HIAMPOBAHUS PETHUCTPUPYIOTCS CHEKTPHl  COJIHEYHOTO
U3ITy4YEHUs, OTPAKCHHOTO WM PACCETHHOTO OT BBIOPAHHBIX OOBEKTOB 3EMHOMN
MIOBEPXHOCTH. Takue anmapaTypHbIe KOMILIEKCHI, Ha3bIBaCMbIe
ciekTpomerpamu  (MHOTA  CIEKTPOPAJAMOMETpPaMH), OOBIYHO  COJEpXKAaT
JTUCTICPTUPYIOMIMKA 3JIeMeHT (pEIlleTKy WM TPU3MY), KOTOPBIA pasjaraet
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COJTHEYHBI CBET HA MHOXECTBO Y3KHX CHEKTPAJbHBIX KAaHAJOB, JHEPTHUS
KaXXJI0T0 U3 KOTOPBIX U3MEPSIETCS OTACIBHBIM JETEKTOPOM.

Cnemyer oTMeTuTh OO0JbIIMe OOBEMBI HCXOTHBIX JAHHBIX B KaXIOM
TUIIEPCIIEKTPAIIBHOM a3pPOKOCMUUYECKOM H300pakeHuH. ['oBopsT 00 00paboTke
THIepKyOOB JaHHBIX, MMES B BHUAY, HApSAAy C JBYMsI TOPU3OHTATHHBIMU
KOOpJIMHATaMH H300paXEeHUH, TPEThIO KOOPAUHATY — JUTMHY BOJIHBL. [Ipn Takom
BBICOKOM CIIEKTPAJTbHOM PA3pEIICHUH Pa3Indvs MEXIy JaHHBIMH COCETHUX
CIEKTPaJbHBIX KAHAJIOB OOBIYHO HE3HAYUTEIbHBI, TaK dYTO WHMOpMaIus,
W3BJICKAaeMasi M3 JTHX KaHAJOB, MOXXET Ka3aThCsid H30BITOYHON. Bo3HHKaeT
3alaya  OIECHKHA HWH()OPMAIMOHHOTO COJAEP)KAHMS TIOJMydaeMbIX JTaHHBIX
(Kozonmepos u np. 2009).

[Ipu 06paboTke runepky0oB JaHHBIX B OOJIBIIECH CTENEHU MPEACTABISIOT
UHTEPEC OT/CIIbHBIC SUCHKN M300paxkeHni (HAOOPHI AJIEMEHTOB Pa3peIICHNUs) B
CPaBHEHMH C TMPOCTPAHCTBEHHBIMH  BapHAIMsIMH  OTICNBHBIX  TPYII
CHEKTPAIbHBIX KaHAJIOB. OJTO OOCTOSITENHCTBO IMO3BOJISIET HMCIOIB30BaTh
CTaTHCTUYECKUE METO/IBI KIacCH(pHUKaIUH, paspaboTaHHbBIE TUTST
MHOTOCTICKTPATIbHBIX HM300paKeHU, HO C Y4YETOM OOJIBIIOW pa3MepHOCTH
MOSIBJISTFOIIUXCST BEKTOPOB CIIEKTPAIBHOTO pachpezesieHnuss 00pabaTbiBaeMbIX
JTAHHBIX.

B nmonomHeHne K yKa3aHHBIM TPAJUIMOHHBIM TIPEJICTABICHUSM O
BBIYHCIIUTEIHHBIX MPOIeaypax 0OpaOOTKM JaHHBIX KaK MHOTOCIEKTPaIhHOTO,
TaK ¥ TUNEPCTIEKTPAIBHOTO 30HAMPOBAHUS, MUMEIOTCS BO3MOXXHOCTU OIEHKH
KOJMYECTBEHHBIX  MApaMeTPOB, XapaKTEPU3YIOIMUX  COCTOSHHE  JICCHOM
pacturensHocTH (Ko3omepor u ap., 2008).Crnenndrka JeCHBIX MOKPOBOB — B
CIOXHOM (OPMHUPOBAHUU PETHUCTPUPYEMBIX HMHTEHCHBHOCTEH yXOJSIIETO
U3ITYy4YEHUS OT OTJEIBHBIX (DPUTORIEMEHTOB, OCBEIICHHBIX U 3aTeHEHHBIX. OTHUM
U3 YKa3aHHBIX IApaMETPOB SBJISICTCS 00bEM 3€JICHO (PUTOMACCHI JIMCTBBI/XBOH,
3HAYEHUS] KOTOPOTO BOCCTAHABIMBAIOTCS JIA KAXIOTO dJIEMEHTa pa3pelieHus,
OTHOCSIIIETOCSI K KJIACCYy  «PACTUTEIBHOCTH», BMECTE€ C  TaKUMH
XapaKTePUCTHKAMHU JIECHOW PACTUTEILHOCTH, KaK IIOPOIHBIA COCTAB IPEBOCTOCB
Y THI MEKKPOHOBOW PaCTUTEIBHOCTH (TpaBa, KyCTapHUKHU, 00JIOTa U 1Ip.).

M3BecTHbIE KpUBBIE CIEKTPaJbHOW OTpaXaTeabHOW CHOCOOHOCTH
pPa3TUYHBIX COCAMHEHHUI CIy)KaT OCHOBOM pacro3HaBaHHUsS 00Opa30B MPUPOJIHO-
TEXHOTEHHBIX OOBEKTOB TO JAaHHBIM THUIEPCHEKTPATHLHOTO 30HIUPOBAHMS
(Kozonepos, Kounpanun, 2008).B HeopraHWuecKUX COCIUHEHUSIX, TAKUX Kak
MUHEpaIbl, XUMHUYECKUN COCTAB M KPUCTALTUYECKAS PEIIeTKa KOHTPOIUPYIOT
bopMy CHEKTpPAIIbHOW KPUBOW OTPaKEHUS CBETA M TIOJOKCHHE XapaKTEPHBIX
JWHUA W TIOJIOC €T0 TOTJIONICHHs. Takoe CEeNeKTHBHOE TOTJIONICHHE BBI3BAHO
HAIMYUEM TEX WIM WHBIX XUMHYECKHX D3JEMEHTOB M HOHOB, TeOMeTpuei
XAMHYECKUX CBSI3EH MEXKIY dJIEMEHTaMH.

[TpuHIHTIET pacrio3HaBaHUS o0pa3oB 00BEKTOB o 179
MHOTOCTICKTPaJIbHBIM WM THUIEPCIEKTPATbHBIM HM300pa)KEHUSM OCHOBAaHBI Ha
NPEJICTABICHUH PETUCTPUPYEMBIX JAHHBIX B BUEC BEKTOPOB B THIIOTETHUYECKOM
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N-MEPHOM TPOCTPAHCTBE, IJe N XapaKTepPU3yeT YMCIIO CIIEKTPAIBLHBIX KaHAJIOB.
3amada pacro3HaBaHHUs COCTOMT B OTHECEHUH KOHKPETHOTO BEKTOPA M3MEPEHHIA
K HEKOTOPOMY <THUIIHYHOMY OOBEKTY», Hambojiee OJM3KOMY I10 CBOEMY
CHEKTPAIBHOMY XOJIy K JTOH pealin3allii JUCTAHIMOHHOTO 30HIUPOBAHMUS.
OIHAKO HCIOJb30BAaHUE TOM WM WHOW HMH(OPMAIMOHHOW MeEphl OJU30CTH
NperoiaraeT y4eT He TOJBKO OCPEIHEHHOTO CIIEKTPa COOTBETCTBYIOIIETO
00BbEKTa, HO W pEalbHOW H3MEHUHMBOCTH CIEKTPAIbHBIX IPU3HAKOB 3TOTO
o0bekTa. [Ipu ATOM KakIblid AJIEMEHT pa3pelieHHsi OTOOpakaeTcss B BUJIEC
SYeHKU  pacTpoBoro (Qopmara Ha TUNEPCHEKTPAIbHOM  HM300paKECHUU
BBIOPAHHOTO  TPOCTPAHCTBEHHOTO  Pa3pelieHHs, KOTOPOE  ONpeAeIseTCs
KOHCTPYKIIMEH ammapaTypbl U BHICOTOM €€ YCTAaHOBKU Ha Iaatdopme aBHa- WM
KOCMHYECKOTO HOCHUTEJIS.

[Ipy BBICOKOM TPOCTPAHCTBEHHOM pa3pelICHHMH B TIOJIE 3pPCHUS
amnmaparypbl OyayT TOnaaath OOBEKTHI, MMEIOUIME pPa3HbIE CIEKTPAIbHBIC
OTpakaTelIbHbIe CIIOCOOHOCTH. BO3HMKAET 3ajaua MHTEPIPETAIUN JaHHBIX CO
CMCIIAHHBIMU  cliekTpaMu  («COMposite» wim  «mixed» B  aHTIUHCKON
TPAHCKPHIIIIMN), & CAMH <MHUCTBhIE CIEKTPbD», KOTOPhIC BHOCAT BKJIAJ B OTH
CMEIIaHHBIE KJIACChl 00BEKTOB, 0OBIYHO Ha3bIBaOT «endmember spectrax.

Peructpupyemble 3HAYCHHS CHEKTPAIbHONH HHTEHCHBHOCTH YXOJSIIETO
U3JIy4YCHHs 3aBUCAT HE TOJBKO OT XapaKTEPUCTHUK TMPHUEMHON CHCTEMBI
UCTIOB3YEMOM ammapaTypbl, HO W OT TE€OMETPHHM OCBCINECHHUS OTAEIbHBIX
OOBEKTOB Ha 3EMHOM TIOBEPXHOCTH, a TaKKe OT pACCEHBAOIIUX H
MOTJIOINAIOIIMX CBOMCTB arMocdepsl B MOMEHT CheMKH. JIJI1 TpaauIHOHHBIX
IpoIelyp Nepecdera perucTprUpyeMbIX WHTCHCUBHOCTEH u3inydeHus (radiance)
B 3HAYCHHS CIEKTPAILHOW OTPaXKaTEJIbHON CHOCOOHOCTH COOTBETCTBYOIIUX
o0wekToB (reflectance)xpedyercs 3HaHuEe CICKTPATLHOTO MOTOKA MPUXOASIIETO
u3nyuyenus (spectral irradiancela ypoBHe BepxHel TrpaHHIBI aTMOCHEpHI.
BaxHOH COCTaBHOM YacThi0 OOpaOOTKM  JaHHBIX  adPOKOCMHYECKOTO
THIIEPCIICKTPAILHOTO 30HIUPOBAHMUSI SBIISICTCS Y4ET MHOTOKPATHOTO PACCESIHUS
u3aydeHus B armocdepe; 3h(GeKT Takoro paccessHus OTPaKaeTcs B TEPMHHAX
«sipkocTu atMochepHoi apiMku» (path radiance)Hanuure CkIOHOB U APYTrUx
HEOJTHOPOJHOCTEH 3eMHOM TMOBEPXHOCTH (FC€OMETPHSI OCBEICHUS), 3aTCHEHUS
OTZETHHBIX (PUTODIEMEHTOB MPUBOIAT K HEOOXOIUMOCTH y4eTa 3THX (HaKTOPOB
B MOJICIIAX HWHTEPHPETAMK JaHHBIX TUCTAHIIMOHHOTO 30HIMpOBaHus. Vmes B
BUY, YTO MPHEMHUKH MPEoOPa3ylOT PErHCTPUPYEMOE H3IyUYEHHE B Ka)IOM
CIEKTPAJIbHOM KaHajle B OJJCKTPUYECKHE CHTHAIBI C  [OCICAYIOIIMM
NpeJCTaBICHUEM HMX B BHJE JUCKPETHBIX ICIIOUMCIIEHHBIX 3HavyeHui (encoded
radiance values)jpo3pactaer poib OTOOpPaKEHHs IOJyUYEHHBIX IaHHBIX B
a0COJTIOTHBIX JHEPreTUYCCKUX CIUHUIAX JJIS YBA3KH PE3yJbTaToB 00pabdOTKH
JIAHHBIX C MOJCITUPOBAHUEM MOJICH M3ITyYSHHS B CUCTEME «3eMHasl IOBEPXHOCTh
—aTtMocdepa.

B mnpwioxenusx mo o0pabOTKe JaHHBIX MHOTOCHEKTPAIBHOTO |
THIIEPCIICKTPAILHOTO JAUCTAHIIMOHHOTO 30HIUPOBAHMS OOBIYHO HCIOJIB3YHOTCS
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CTaHJapTHBIE MMAKeThl, MocTaBisieMble 3apyoexxusiMu Gupmamu (ERDAS, ENVI
u gp.). Hemocrarok 3THX NpOrpaMMHBIX Cpell — HCIOJb30BaHHE B HHUX
UCKJTIOYUTEIFHO U3BECTHBIX MOAXOI0B K PACIIO3HABAHHUIO 00pa30B 00BEKTOB Oe3
pelIeHus 3aaad OIEHKH IMapaMeTPOB COCTOSHHUSI TUX OOBEKTOB HA OCHOBE
COBPEMEHHBIX BBIUYMCIUTEIBHBIX TeXHOJOTUH. COOTBETCTBYIOIINE TPUTIOKEHUS
HE WCUCPIBIBAIOT BCEro MHOTOOOpas3usi pelraeMblXx TMPUKIATHBIX —3a7ad
00pabOTKH TaHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHHS.

B paborax (KozomepoB wm jnp., 2007-2009) peanmusyrorcs Takue
BEIYHCIIUTEILHBIE TIPOLEAYPhl O0OpaOOTKM JaHHBIX MHOTOCIEKTPAIBHOTO H
TUNIEPCIICKTPAIBHOTO ~ 30HIMPOBAHUSA, TIPU KOTOPHIX KKIBIA  DJIEMEHT
paspelieHusl Kjacca <«pacTUTEIbHOCTH» OTOOpaXkaeTcsi B TepMHUHAX oObema
duTOMacChl M IPYrHX MapaMeTpOB COCTOSHHUS COOTBETCTBYIOMIMX OOBEKTOB.
OnmHako cHayalia MPOBOAMTCS KiIacCU(UKAIMS 3TUX OOBEKTOB KaK COCTaBHAs
4acThb CTAaTHCTUYECKUX TPOIEAYp pacro3HaBaHWs ©UX 00pa3oB  Ha
00pabaTbiBaeMbIX  HM300paXEHUSAX. OITO  ajbTepHATHBA  OOJIBIIUHCTBY
CYIIECTBYIOIIUX TIOAXOJ0B, OCHOBAHHBIX HA KOHIICMIIUU <«BETeTAIIMOHHBIX
WH/ICKCOB» (pa3nu4HbBIX KOMOWHAIINN MU3MEPHUTEITHHBIX KaHaJIoB
JTUCTAHIIMOHHOTO  30HAUpOBaHMs). Haumbosiee W3BECTHbIE MpPUMEpPHI —
UCIIOJIb30BaHUE  WMHJIEKCa  «HOpMayim3oBaHHOW  pasHoctm»  (Normalized
Difference Vegetation Index/NDVI) mis mnonydeHus TpeaBapUTEIbLHOM
uH(OpPMAIIMU O THUIAX 3EMHBIX IMMOKPOBOB, MHJIEKCAa JUCTOBOM MOBEPXHOCTH
(Leaf Area Index/LAl) nns moirydeHusT HadaJlbHBIX CBEIECHUH O ILIOTHOCTH
aecHoro mnosiora. COOTBETCTBYIOIINE MPUMEPHI UMEIOT OOJbIINE OTPaHUYEHUS,
TaK KakK P UCIOJIh30BAHUH YKA3aHHBIX MHACKCOB HE YUUTHIBAIOTCS PEaIbHBIE
YCIIOBUS B3aMMOJICHCTBHS TIAIAf0IIET0 COJTHEYHOTO M3ITYYCHHS C OCBEIICHHBIMHU
U 3aTeHEHHBIMHU dJIeMeHTaMu JjecHoro moiora (Kozoderov, Dmitriev, 2008)B
HOBBIX  TexHosormyeckux pemenusx (Kosogepos, Jmwutpues, 2010)
peaNmu3yroTCs METOJbl BBIUMCIMTEIBLHOM MaTeMAaTHKU MPH PaCIO3HABAHUU
00pa30B MPUPOJTHO-TEXHOT'CHHBIX OOBEKTOB B Mpoliecce 00paboTKU TUIIEPKYyOOB
JaHHBIX ¥ BOCCTAHOBJICHUH TEPEUYHCICHHBIX TAPAMETPOB COCTOSIHHSI TIOUYBEHHO-
PACTHTENHLHOTO MMOKPOBA JIJISl KAXKIOTO dJIEMEHTa H300payKeHUs!, OTHOCSIIErocs K
KJIACCY <«PAaCTUTENBHOCTH», C BaluAalMed mnoigydyaeMoil WH(GOPMalMOHHON
MPOYKIIMHA Ha OCHOBE HA3€MHBIX JIECOTAKCAITMOHHBIX 00CIEeIOBaHUM.
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PROBLEMS OF HYPERSPECTRAL AIRSPACE IMAGERY
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technological solutions.

Airspace hyperspectral imagery processing disafias been proceeding
from research stage to technological applicatidnemote sensing data in the
field of natural resources management, agriculturé forestry, environmental
monitoring. Data from only restricted number ofhet wide spectral bands in
visual and near infrared region are used in thetispdctral remote sensing
systems. The hyperspectral remote sensing syst@@iSleeto gain data in
hundreds of narrow spectral bands of the same me{ioe obtained results of
data processing with taking into account the pdssiistrumental, atmospheric
and other distortions can be compared with dafeelaf campaigns or laboratory
measurements of reflectivity spectra for the targenhder consideration to
recognize the registered patterns of these targets to assess their state
parameters. Any pattern is a form of the targedsestendering in terms of
remotely sensed data and their state parametenetieved for each imagery
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pixel under processing in accordance with compptecedures to inverse the
major functional that describes mathematically tregistered intensities
(radiances) of outgoing solar radiation (Kozodezbal., 2007).

Any interpretation of the hyperspectral imagery gassing results
requires an understanding of the related featufesh® registered spectra
formation. Technologies of spectroscopy and rensatesing are used in the
relevant hyperspectral instrument design and tils&ruments themselves are
called imaging spectrometers. Effects of spectgditireflection from various
materials are studied in the laboratory spectrogcSpectra of solar radiation,
reflected and scattered from selected targetseofatfid surface, are registered in
the field campaigns of ground-based optical rensetesing. Such instrumental
complexes called as spectral radiometers usuatifagoa dispersion element (a
grate or a prism) that decomposes solar light omymarrow spectral bands, the
energy from which is measured by separate detectors

Large volumes should be emphasized of initial dat@ach hyperspectral
airspace image. Hypercubes data are to be procéssauy in mind the third
coordinate (the wavelength) additionally to the ocmmn-used two horizontal
coordinates. Differences between neighboring spkediands in such high
spectral resolution are usually insignificant; henimformation extracted from
these bands may be redundant. The problem of tfemation content
estimation for the processed data has just emdKpetbderov et al., 2009).

Separate cells of mages (pixel sets) are of mdeeast while hypercubes
data processing as compared to spatial variatibsglected groups of spectral
bands. This circumstance enables to employ statistiassification techniques
elaborated for multispectral images with havingointonsideration large
dimensionality of the emerged vectors of spectiatridution for data under
processing.

There are opportunities to assess the quantitatperameters
characterizing the forested areas state (Kozodetal., 2008) additionally to
the listed common-used understanding of the dab@essing computational
procedures. A specific feature of forested coveriia complicated formation
of registered intensities of outgoing radiationnfreseparate phytoelements,
illuminated by the Sun and shaded. The green phagsn{leaves/needles)
volume is one from such parameters, which valuesr@rieved for each pixel
referred as the “vegetation” class together witthscharacterization like forest
stand species and inter-crown vegetation (grabssbes, fens, etc.).

The well-known spectral reflectivity curves for i@rs materials serve as
a basis to recognize natural and anthropogenic cbbpatterns using
hyperspectral remote sensing data (Kozoderov, Kaomdy 2008). Chemical
composition and close-packed lattice control tgatlispectral reflectivity curve
and the position of characteristic lines and itsoaption bands in such inorganic
compounds as minerals. This selective absorpticaused by various chemical
elements and ions, by geometry of chemical conmestbetween the elements.
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Pattern recognition principles for the objects gsiheir multispectral or
hyperspectral images are based on the registetadrelaresentation as vectors
in a hypotheticaln-dimensional space, where characterizes the number of
spectral bands. The recognition problem consistseiating a particular vector
to a “typical object” that is nearest in accordamgth its spectral curve to this
particular remote sensing realization. However, tge of a particular
information measure of neighborhood assumes ngtamlaverage spectrum of
the appropriate object to be taken into accourttydal variability of the object
spectral features as well. Each pixel is thus mypced in the related cell of the
raster format on the processed hyperspectral imaigie particular spatial
resolution that is determined by the instrumentsst@ains and the height of
observation while their installing on the usedaispace platform.

Many objects having different spectral reflectestiare appeared within
the instrument view under high spatial resolutibhe applied problem of data
interpretation has emerged to operate with com@asimixed spectra and “pure
spectra” that contribute to these mixed productd are usually called as
endmember spectra.

The registered radiance values of outgoing radiatiepend not only on
characteristics of the receiving system of the eygd instrument, but on solar
illumination geometry for separate objects on taedl surface as well as on
scattering and absorption properties of the atmagpkduring the survey date.
Spectral flux of the incoming radiation (spectrahdiance) on the upper level of
the atmosphere is to be known for the common-usedegures to re-calculate
registered radiances into the targeted spectriaictahces. Multiple scattering of
radiation in the atmosphere is also important tacess airspace hyperspectral
remote sensing data; the related effect of atmasplseattering is usually
terminated as path radiance. The presence of skpg®ther inhomogeneities
for the phytoelement scenes and their shadingtle#ue necessity to take these
factors into account in the applied models of resg®#nsing data interpretation.
Having in mind that remote sensing sensors in esgglctral band are
transformed the registered radiances into eletts@mals with their further
representation as encoded radiance values, thefrtie gained data in absolute
energy units is increased to link data processesylts with data modeling
results concerning radiation fields calculationtha “land surface — atmosphere”
system.

Standard packets delivered by foreign companieD&ER ENVI, etc.)
are usually used in the applications regarding ipgpectral and hyperspectral
remote sensing data processing. The major defigiehthe computer media is
in the related applications which are mainly basedknown approaches in
targets pattern recognition techniques without eslvdealing with state
parameters assessment of these targets using dpdatenputational
technologies. The available applications do notaesh all the majority of the
applied problems of remote sensing data processing.

-39 -



Innovative computational procedures of multispeécarad hyperspectral
data processing are realized in (Kozoderov eR@D/-2009). These procedures
enable to present each pixel for the “vegetatidasxin terms of the phytomass
volume and other state parameters of the relatgéctsb But first the
classification is carried out as a composite pasdtatistical pattern recognition
procedures on the images under processing. Thas ialternative to available
approaches that are based on the *“vegetation sidicencept (different
combinations of remote sensing spectral bands).khba/n examples are given
by the use of the Normalized Difference Vegetatlodex/NDVI to obtain
preliminary information about land cover types, tieaf Area Index/LAl to gain
initial information about forest canopy density.€Ele examples are shown to
have many restrictions due to their inability tikeainto consideration real
processes of the incident solar radiation intepactvith illuminated and shaded
elements of the forest canopy (Kozoderov, Dmitr2808). The newly defined
techniqgues of computational mathematics are initoal these technological
solutions (Kozoderov, Dmitriev, 2010) concerningt@an recognition of natural
and anthropogenic objects while hypecubes dataepsitgy and the listed
parameters retrieval for each pixel classified @egétation” together with
validation of the obtained information productsdrpund-based forest taxation
observations.
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Abstract
Having started on the Mytishchinsky earth in 20@ie conference

“Forests of Eurasia’ is annually held in differa@untries, such as of Russia,
Belarus, Poland, Finland, Ukraine and Hungary. Bgithe project realisation
the scientists from 29 countries have taken partthe conference. The
participation share of foreign scientists annualigkes up from 30 % to 45 %.
Traditionally the Moscow state forest university ttee main organizer, and
Russian is an official working language of the @ahce. There the further
prospects of carrying out the conference “ForestSurasia” and development
of the international cooperation are considered.

KiroueBnblie cioBa: koHdepennus, «Jleca EBpazum», mononpie y4éHbie,
MEXIYHAPOIHOU COTPYIHUYECTBO.

be3 necHOl HayKu JIECHOE XO34MCTBO HE MOJKET CYILECTBOBAaTH HU B
ONHOW cTpaHe Mwupa. HayuHble wWccnenoBaHuss 1O CBOEH  MPUPOAE
MHTepHaIMOoHANIbHBL. Ho necHas Hayka, B CHiTy clieluPUKHA MEJIEHHOTO pOocTa U
pa3BUTHSL JiIeCOB OO0JafaeT OJHUM O0S3aT€NbHBIM YCJIOBHUEM YCIEIIHOTO
pazButus. JlecHass Hayka JOKHA OBbITh oOOecredeHa MNpPeeMCTBEHHOCTHIO
NOKOJICHUI Ha HarmoHansHOM ypoBHe ([Tncapenko, Ctpaxos, 2004).

OnHol U3 HACYITHBIX MTPOOJIEM B JieCHOW Hayke Poccum, SBIISIETCS] HU3KHIA
YPOBEHb Y4YaCTHsS MOJIOJBIX YYE€HBIX B MEKIYHAPOJIHOM COTPYJIHUYECTBE B
00J1aCTH JIECHOTO XO35MCTBA. 3a MOCIEAHUE NCCITHICTUS MOJOJABIMA YIEHBIMH
HAay4YHO-HCCJIEOBATEIIbCKUX YUpexKIeHud Pocnecxo3a Ha MeEXIyHApOIHOM
YpOBHE HE OBLIO TPEACTABICHO 3HAYMTENBHBIX HAyYHBIX pPa3paboOTOK, YTO B
IIEPBYI0 OYEpENb CBA3AHO C OTCYTCTBHUEM TECHOW MHTETPALlMU MEXIY
OTpaCJIEBOM, aKaJEMUYECKOW U BY30BCKOM JIECHOM HAYKOU.

HeobxoaumocTh Takol MHTErpalvy MOATBEPKAAET U Pa3BUTHE HAYKHU B
XX Beke, KOTOpOe MoKa3ajo, YTO UMEHHO Ha CTHIKE KJIACCUYECKUX HAyK ObLIH
JOCTUTHYTHI HAUOOJIbIIIME YCTIEXU B TOHUMAHUU TallH MIPUPOIBI.

[TonoxuTENnbHBIN OIIBIT COTpYJIHHUYECTBA MocKOBCKOro
roCyIapCTBEHHOTO yHUBepcuTeTa Jieca, Muctutyra 6uoxumun um. A.H. baxa
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PAH u psga HUU Ilymunckoro HayyHoro nentpa PAH, cBuneTenscTByeT, 4To
pa3pabOTKM W HUJEW HaIIUX MOJIOABIX YYEHBIX BBI3bIBAIOT 3HAYUTEIIbHBIN
UHTEpeC cpeau 3apyOeKHbIX KoJuier. PesynbTaTamMu Takoro COTpyAHHYECTBA
saBuiioch ydactue B 2006 romy rpynmbl MOJOABIX YYEHBIX MOCKOBCKOTO
rOCyapCTBEHHOTO yHHUBEpCUTETa Jieca B paspaborke TexHonorudeckoi
iatdopmel FP7 «Russian Forest — Based Sektor TechnologipRtas.

MexayHapoaHOe COTPYIHUYECTBO MOJIOABIX Y4eHBIX Poccuu B obmactu
JIECHOTO XO3SICTBA CBSI3aHO C PSAAOM MPOOJIeM, U 371€Ch OJTHAM U3 JIEHCTBEHHBIX
MEXaHU3MOB aKTHUBH3AIlMU TAaKOW pabOThl, MOXKET CTaTh AKTHBHOE ydacTHEC B
MEXIYHAPOMHBIX KOH(PEPEHIUSAX MOJIOABIX Y4Y€HBIX, MPOBOJUMBIX Ha
MMOCTOSIHHOM OCHOBE.

Tpamguuusi npoBeneHuss KOH(MEPEHIUH MOJOJBIX YUYEHBIX CYLIECTBYET
naBHO. B Hacrosimiee Bpemsi M3-3a CIIOKHMBIIEHCS CUTyalluM B OT€YECTBEHHOM
HayKe W 0O0pa30BaHUM, KOJIMYECTBO MPOBOMSIIUXCSA KOH(EpEeHLHd pe3Ko
COKpaTWJIOCh, W cCHelHalu3alus Ux crajga Oosiee y3koil. B To ke Bpems
COBpeMEHHasi Hayka TpeOyeT KOMIUIEKCHOTO TMOAXOAa K  PEIICHHUIO
UCCJIeIOBATENLCKUX 3a/ay, IIUPOKOTO apceHasga METOJ0JOTHYECKUX MOAXOA0B
U Mertoaudeckux mnpuemMoB. KpaitHe HeoOxonum >KUBOM OOMEH uIesIMU U
HaJaKUBAaHUE TOPU3OHTAIBHBIX HAYYHBIX KOHTAKTOB YUEHBIMH, PAOOTAOIIMMHI
B CMEXKHBIX HAay4YHBIX oOnacTsx. Ha cramuu BOBIEYEHUS MOJIOABIX yYEHBIX B
0OMEeH W OOCYXXIEHHE HJIICOJIOTeM MPOUCXOAUT BOCIUTAHUE WCCIIEIOBATENS,
dopmupoBanue yuénoro (Lllapos, Menbauk, Cokosos, 2001).

MOCKOBCKUM  TOCYJApPCTBEHHBIM YHUBEPCHUTETOM JieCa PETYJSAPHO
IPOBOSATCS HAayYHbIE MEPOIPHUATHS, 3a TOocHeaHee BpeMs npoBeaeHo Oonee 20
KoH(pepeHuuid U mkoa. Oco00 ynauyHbIM MPOEKTOM sIBisieTCs MexayHapoaHast
KoHpepeHus  MoJoablx  yuéHblx «Jleca  EBpasum». CraproBaB Ha
Mpertumuackoit 3emiie B 2001 roay, koH(epeHIus eXeroJHO MPOBOJUT CBOIO
paboty B pa3Hbix cTpaHax Poccuu, benapycu, [lonsiie, @unnsaauu, YKpanHe
u Benrpuu. 3a Bpems peanuszanuu npoekTa B KOHPEPEHIIMH NPUHSIIA y4acTHe
yuénble u3 29 ctpad. o yyactus 3apyO0exKHbIX YUEHBIX €XKETOJHO COCTABIISIET
ot 30% no 45%. TpaauimonHo MOCKOBCKU TOCYJapCTBEHHBIM YHUBEPCUTET
jeca SIBISIETCS TOJOBHBIM OpPTaHU3aTOPOM, a PYCCKUH S3BIK O(GUIIMATBLHBIM
pabounM A36IKOM KOH(EPEHIINH.

[lenbto mpoBeneHus MexayHapoaHod koH(epenuuu «Jleca EBpazum»
SIBJISICTCS TIOBBINICHUE YPOBHS MOATOTOBKYA HAYYHBIX M HAYYHO-TIEIarOTUYECKUX
KaJIpOB  POCCHICKUX HAYYHO-UCCIEAOBATCIIbCKUX W  BBICIIUX  YYCOHBIX
3aBEJICHWI, TPHUBJICUCHUE TAJAHTIWBOW  MOJOJIEKHM K  YYaCTHIO B
NEPCHEKTUBHBIX HAYYHBIX HMCCIIEIOBAHUSX IO MPUOPUTETHHIM HANpPaBICHUSIM
Pa3BUTHS JIECHOM OTpaciM, a TaKXe MOBBIIIEHUE YPOBHS HAYKU M 00pa30BaHUs
3a CU€T MEXIYHApOJHOW KOOMEpalMH U TMOBBIIIEHUS MOOMIBHOCTH MOJIOABIX
YYEHBIX.

B mporpammy KoH(epeHLMH BXOAST IJICHAPHBIE AOKIAJbI, MOCTEPHbIE
Ceccuu U ceMuHaphbl. B xone paboThl KOHGEpPEHIIMU 3aTparuBaroTCs MpoOIeMbl
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pPALMOHAJIBHOTO HCIIOJIB30BAHUS JIECHBIX JKOCHUCTEM, JIECOBOCCTAHOBIICHUS,
IOBBIIICHHUS IPOAYKTMBHOCTH JIECOB, B TOM UYHCJIE C HCIOJIb30BAHUEM
COBPEMEHHBIX JTOCTMKEHUM CEJIEKLUU, TeHETUKH U OMOTEXHOJOIMH, a TaKkKe
r1100aabHbIe BOIPOCHI SKOJIOTHH, CTOSAIIUE MEpPE] YEI0BEUECTBOM B HACTOSILEE
Bpems. Peann3oBbiBaeTcs OOLIMpHas mporpamma y4yeOHO-IPAaKTHUECKHUX
3aHSTHI, TO3BOJISIIOLIAs IO3HAKOMUTBCS C OINBITOM BEJIEHUS JIECHOTO XO0341iCTBa
B PAa3MYHBIX CTPAaHAX M JECOPACTUTENbHBIX 30Hax Poccun. Marepuansl
KOH(EpEeHLIUH MOJIOJIBIX YUEHBIX U3/1AI0TCA OTIEIbHBIMU COOPHUKAMH, a TAaKKe
pa3meniarorcs B cetu HTEepHeT.

Cnegyer OTMETUTh, YTO YCIEIIHOE MEXIYHApPOJHOE COTPYJHUYECTBO W
HayyHas JAESITEeNbHOCTh JIOOOr0 HAYYHO-UCCIIEOBATENBCKOTO YUPEKICHUS
HEBO3MOXHa  0e3  MH(OPMAaLMOHHOIO  B3aUMOJECHCTBUS C  JIPYTUMHU
OpraHu3alMsIMM  Ha  IIOCTOSHHOM  OCHOBE,  WMHJIMBUAYAJIbHBIMHM WU
KOpIOpaTuBHbIMU OazaMu AaHHbIX. C 3TOHM LEedbl0 cO34aH OOLIEPOCCUICKUN
WWW-cepep «Jleca EBpasuu» ¢ peructpamueii ero B TIJ100adbHOM CETH
INTERNET u pa3memennemM Ha HEM BCEro KOMIUIEKCa HEOOXOAUMOMN
uHpopMauu i 3PHEKTUBHOIO MEXAYHAPOJHOTO COTPYAHUUYECTBA, HAYYHOH
Y UHHOBALIMOHHOW J1€ATEIbHOCTH.

HeoOxomumo momyepkHyTh, dYTO MexayHapoaHas  KoH(epeHIus
MosoAblx yuéHbIX «Jleca EBpa3um» 3a mnocieqHee AECSITHIETHE SBIISAETCS
KpynHenieil momonexHo koHpepenmueit B LlentpansHoit u Bocrounoit
EBpore ¢ Mex1yHapoAHBIM MPEACTABUTEILCTBOM 10 IIPOOIIeMaM JI€COB, JIECHOM
HaykH 1 oOpa3oBanus. [IpoBenenne Takoit KOHGEPEHIINN B PA3TUYHBIX YTOJIKaX
EBpasunm 1maer MOJOABIM YYEHBIM BO3MOXHOCTH C(OpPMHUPOBATH CBOE
MHUPOBO33pPEHUE HA YKOCUCTEMHOE CTPOEHUE NMPUPOJBI 3€MJIM, O3HAKOMHUTHCS C
MHOr0OOpa3ueM  JIECOPaCTUTEIbHBIX  30H, OCOOEHHOCTSIMM  JIECOB U
VHHOBALUSAMH B JIECHOM XO3SIICTBE.

B nanpHelimeM opraHu3aTopbl KOHPEPEHLUUHU IUIAHUPYIOT MPOJIOJIKUTH
CBOIO AESTENBbHOCTD U MPEANOYTEHNE OYJET OTJAaHO IPOEKTaM, KOTOPbIE CMOTYT
OTPa3UTh UHHOBALMOHHBIN OIBIT JIECOYIIPABIEHUS U KOHTPACT BEJECHUS JIECHOTO
XO03sICTBa, a Takke IPPEKTUBHOIO COXPAHEHUSI OMOJIOTHYECKOTO pa3HOOOpa3us
J€COB. DTO MOTYT OBITh TPAHCTPAHWYHbBIC 3aMIOBEAHUKH, HALIMOHAIIbHBIE MapKU
U Jpyrue JIECHblE TEPPUTOPUH, PACHOJIOKEHHbIE B Pa3HbIX CTpaHax.
[lepcriekTHBBI POBEACHUS TAKUX KOH(EpEHIH yke 00CyKIannuch ¢ Y4EHBIMU
benapycwu, JlatBuu, JIntseel, [lIBennu, YKkpanHbl 1 OIMY4YUIN OAAEPKKY.
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CEKUMA 1 : NECOBOACTBO

COBPEMEHHOE COCTOSHME U ITEPCIIEKTUBBI PA3BUTHUA
NHPOPMALIMOHHO-CITPABOYHBIX CUCTEM JIA
MHBEHTAPU3ALIMU JIECOB

Xawceros B.K.

Poccuitickuti 2cocyoapcmeennviii acpapuwiii ynueepcumem — MCXA
um. K.A. Tumupsaszeea, Poccust.

E-mail: vitakhlustov@mail.ru.

KirwoueBble cji0Ba: Ja3€pHOC CKaHUPOBAHUC, BJICKTpOHHBIﬁ CIIpaBOYHUK,
HHBCHTapU3alus.

BcecroponHsisi u [0oCTOBEepHas OIGHKA JIECHBIX pPECYpCcOB TpedyeT
MIPUMEHCHUS COBPEMEHHBIX UH(OPMAITMOHHBIX TE€XHOJIOTUH,
CIIELIMAIIM3UPOBAHHBIX IPOTPAMMHBIX ITPOAYKTOB U TEXHUUYECKHUX CPEJICTB.

TpaguuuoHHBIE METOABI HWHBEHTApU3alMd JIECOB OCHOBAHbI Ha
IJ1a30MEPHBIX U U3MEPUTEIBHO-TIEPEUUCIUTENBHBIX METOIaxX Takcauu. O1HaKo
COBEpUICHCTBOBAHUE TEXHUYECKUX CPEACTB Ha3eMHOU TaKcaluu,
JUCTAHIIMOHHBIX METOAOB 30HAUPOBAHUSA JIECOB M HHTEIUIEKTYaJIbHBIX
BO3MOXXHOCTEM  MOCIHEOHUX  JECATWIETHH  MO3BOJSIET  CYUIECTBEHHO
NEePECMOTPETh HAYYHO-METOAMYECKHUE OCHOBBI (POPMHUPOBAHUS HOPMATHUBHO-
CIIpaBOYHOM 0a3bl U BHEJIPUTH MPOPBIBHBIE TEXHOJIOTMH B TOCYJAAPCTBEHHYIO U
IIPOU3BOJICTBEHHYIO HHBEHTAPU3ALIUIO JIECOB.

Jnss  3TOrO  HEOOXOAWMO  TPENCTABHTh  JIOTHYECKYID  CXEMY
(GYHKIIMOHUPOBAHUSI  CHCTEMbl HMHBEHTApPHU3allUM, COCTOSIEH W3  MATH
MOJCUCTEM:

1. TloacucTembl KOMIUIEKCHOTO JIECHOTO pPAaMOHUPOBAHUS CyOBEKTa
dbenepanyy,  YYUTHIBAIOMIETO  pa3HOOOpa3ue  MOYBEHHO-KIMMATHYECKUX
noKa3aresieil TAKCOHOMUYECKUX eIUHHUIL (JIECX030B), CTPYKTYPY 3€MEIIb JIECHOTO
doHma W mIIOIIANAEHl MOJ THUIIAaMU JIECOB, CPEIHEB3BEIICHHBIE IOKa3aTeIu
MOJIHOTHI U OOHUTETA MO COOTBETCTBYIOIIMMHU TUIIAMHU JIECOB.

2.  Iloacuctemsl nudpoBoro kapTorpa@upoBaHusi KOHTYPOB IO THUIIAM
JIECOPACTUTEIBHBIX YCIOBHM M OOHUTETaM Ha OCHOBE 0a3bl JAHHBIX MOCIEAHETO
JIECOYCTPOMCTBA.
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3. [ToncucrtemMbl IUCTAaHIMOHHOTO 30HAMPOBAHMS MW KOHTYPHOTO
nemupupoBaHus HaCaXKJACHUHM, ONpEeeSeHUs TMOJTHOTHl M JIOJEBOTO y4acTHs
MOPOJ B COCTABE APEBOCTOS,

4, IToxacucreMsl JIa3€PHOTO CKaHHUPOBaHUSI, MTO3BOJISIOIICH
MIPOU3BECTH OIM(POBKM MECTOIMOJIOKEHUSI JI€PEeBhEB, CHSITh pa3Mephbl KPOH,
OIPENECIUTh BEPXHIOK BBICOTY APEBOCTOEB.

5. [TongcucTemMbl MHOTOMEPHBIX JJIEKTPOHHBIX JIECOTAKCAIMOHHBIX
HOPMATHUBOB, MO3BOJIIOIINX IO JAHHBIM BEPXHEN BBICOTHI, TOJIHOTHI, JI0JIEBOTO
y4acCTHs TOPOJbI B COCTABE APEBOCTOS U BO3PACTA ONPEICIIUTD!

* CpeIHMM IHAaMETp MO JIEMEHTaM Jieca, CyMMY IUIOIIAJEH CEUEHUS,
o0mmii 3amac, 3amac IO KaTeropusiM KPYIHOCTH JPEBECHHBI, JAPOBaM H
OTXOJaM,;

* pacOpedeseHHe IO TOJIIMHE YHUCIa JIEPEBbEB, CYMMbI ILIOMIAAEH
CEUEeHMs, 3araca, 3arnaca JeJI0BOW, KPYITHOW CPEIHEN, MEJIKON IPEBECHUHBI, APOB
U OTXOJOB, OHOJOTrMYECKOM ¢  OHMOIHEPTreTUYEeCKOW MPOAYKTUBHOCTHU
JPEBOCTOEB.

Takum 00pa3zom, WMeeM KOOPIWHAIBHBIE H3MEHEHHS B CTPYKType U
COAEPHKAHHUU JIECOTAKCALIMOHHBIX HOPMATHUBOB HA 3KOJIOTHYECKOU OCHOBE.

He 3a ropamu T0 Bpemsi, Koraa MOJEpHU3AIMSA JIETATEIbHBIX AIllIaApATOB U
peTUCTpUpYIOUICH  anmapaTypbl  MO3BOJIMT  PACHIMPUTh  TEXHUYECKHUE
BO3MOXKHOCTH a3pPOKOCMHUYECKMX METOJIOB M OTKAa3aTbCid OT TPYAOEMKHUX
Ha3€MHBIX METOJIOB MHBEHTapU3alMu JiecoB. Ilepexo Ha HOBBIE TEXHOJIOTHHU
JTMCTAHIIMOHHOTO 30HJMPOBAHUS HACAXKJCHWH, BHeIpeHHEe HHGOPMAIMOHHBIX
TEXHOJIOTUH U 3JIEKTPOHHO-CIPABOYHBIX CUCTEM IO3BOJIMT aBTOMATU3MPOBATH
MPOLIECC THBEHTAPHU3ALIUH JIECOB.

PRESENT STATE AND PROSPECTS OF THE INFORMATION-
REFERENCE SYSTEM FORINVENTORY OF FOREST

Khlyustov V.K.
Russian State Agrarian University — MTAA named &té.Timiryazev, Russia.
E-mail: vitakhlustov@mail.ru.

Key words: laser scanning, electronic directory, inventory.

Comprehensive and reliable estimate of forest megsurequires means of
applying modern information technology, specializeftware and hardware.

The traditional methods of forest inventory aredohen eye measuring
methods of the forest taxation. However, improveimichnical means of
ground-based forest taxation, remote sensing tqubksi of forests and
intellectual opportunities of recent decades makegsossible to review the
scientific and methodological principles of therf@tion of normative-reference
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database and introduce technology breakthrouglstatie and industrial forest
inventories.

To do this must submit a logic circuit functioniraf the system of
inventory, consisting of five subsystems:

1. Subsystems of an integrated forest zoning ofsthigect federation
workshop, taking into account the diversity of saitd climatic indicators
taxonomic units (forest farms), the structure afefs land and acreage forest
types, weighted indicators for completeness andl@loitity appropriate types of
forests.

2. Subsystems digital mapping contours by typealatsltural conditions
and the bondability on the database of the lastds\of the forest.

3. Subsystems of remote sensing and contour degqdantations, the
definition of completeness and share participatibrocks in the stand.

4. Subsystems of laser scanning, allowingrmduce a digitizing location
of trees, determine the size of the crown, detegrttie upper height of trees.

5. Subsystems multidimensional electronic forestatian standard,
allowing according to top height, completenessresiparticipation in the stand
composition and age determine:

* the average diameter for the elements of thestpseim of areas of cross
section, common stocks, by category of size of émbrewood and waste;

« distribution across the thickness of trees, thmunt of cross-section,
stock of wood for construction, a large middle, Islva timber, firewood and
waste, biological and bioenergetic productivitytiod standing timber.

Thus, we have cardinal changes in structure anteobif the norms of
the forest taxation on the ecological basis.

Not far time, off when upgrading flying apparatusdathe recording
equipment will provide an opportunity to improvechaical capabilities
aerospace methods and abandon the labor-intenanaé:blased methods of
forest inventory. The transition to new remote sepsechnology of planting,
the introduction of information technology and étenic information systems
would enable to automate the process of foreshitovies.

METOJ0JIOTUA OITUMU3ALIMN HEITPEPBIBHOT'O
HENCTOIUTEJBHOI'O JIECOITIOJIb3OBAHMUSA, KAK J1JIA
OBECIIEYEHMUSA PEKPEAIIMOHHBIX YCJIYI', TAK U IJIAA
NEPEPABOTKH B JIECHOM Y SHEPTETUYECKOM
MMPOMBIIIVIEHHOCTH

Jlomangep H.l, 3aspiknna JI.A .2

1H16€00Kuii VHUBepcumem celbCKOX035AUCMBEHHbIX HAVK, 2. Ymeo, [llseyus,
“Mockogckuii 2ocyoapcmeennwlil yHugepcumem jeca, Poccus.

E-mail: peter.lohnmander@sekon.slu.se, lyubovzaay®yandex.ru.
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KirwueBsble cji0BA: HETIPCPLIBHOC HCUCTOIIUTEIBHOC JICCOIIOJIb30BAHHUCE,
peKpcanusd, J€CHasd MPpOMBIIIICHHOCTD.

Jleca ucnonb3ylOTCSI U MOTYT MCIOJIB30BaThCSl B Pa3HBIX HeNiX. BaxHo
y4ecTb BCE€ ATH LEIM OJHOBPEMEHHO, pa3paboTaH HOBBIM METOIOJIOTMYECKUIN
MOAXOA K ONTHUMH3AIMU  JIECOMOJIb30BAHUM C  yUETOM  OOECIEUYCHHS
pPEKpEearMoHHbBIX  YCIOYyr, TMepepadOTKM B JICCHOM W  DHEPreTUYCCKOM
MPOMBITTUIEHHOCTH. OH MaKCUMHU3UPYET OONIYI0 TEKYIIYI0 JUCKOHTUPOBAHHYIO
CTOMMOCTh HETPEPHIBHOTO HEUCTOIIUTEIHLHOTO JIECOMOIB30BAHUS U YIUTHIBACT
BCE 3aTpaThl OyayIIeTo Mepuojia W OXObl, BKIIOYas HadaldbHBIE 3aTpaThl. B
HEKOTOPBIX paiioHaX, B OCOOEHHOCTH BOJIM3U OOJBIIMX TOPOJIOB, TaKUX Kak
[MTapmwx  wnum  MockBa, 9SKOHOMHUYECKAas  BaXXHOCTh  PEKPEAMOHHOTO
JIECOMOB30BAHMSI OYE€Hb BBICOKA, IO CPaBHEHUIO C HKOHOMHYECKHUMU
pe3ynbTaTaMu MOJYYEHHBIMH TPHU TPAJUIMOHHBIM JIECOMOJIb30BaHUU. OIHAKO,
3TO HE O3HAayaeT aBTOMATUYECKH, UTO pAlUMOHAIBHOE PEKPEalMOHHOE
JIECOMOb30BAHNE HE MOXET ObITh CKOMOMHHMPOBAHO C MPOU3BOJCTBOM
NUJIOMATEepUasoB, IEJUI0N03bl W 3SHeprur. CorjacHO ONTHUMHU3ALMOHHOM
MOJIeNId, OJHOW W3 COCTABJISIIONIMX SIBJISIETCS UCIOJIb30BAaHUE PEKPEAIMOHHBIX
YCIIYT , KOTOPOE MOKET OBITh MTPEOOPA30BaHO B BEIMYMHY YUCTHIX JIOXOJIOB, OT
ATUX YCIYT U J00ABJIEHO K TPAJAUIIMOHHBIM IEJIEBBIM JI0X0/IaM OT IIPOU3BOJICTBA
MTUJIOMATEPUAJIOB, IEJUTIOI03bI U SHEPTHH.

B THnM4HBIX Ciydasx, MPEAOYnTAIOTCS Jieca TOJI PEKPEaIuio ¢ HU3KOU
IJIOTHOCTBIO HACAKICHWUW, STO O3HAYAET, YTO JIECOIOJH30BAHUEC SIBISICTCS
ONTUMAJIbHBIM, KOTJAa YYUTHIBAIOTCS BCE M TPHU OCYIIECTBICHHH OoJee
4acThIX PyOOK yXoJa B OTIMYHE OT JIECOIMOJIb30BaHMS, KOTOPOE HAIMpPABIEHO
TOJIBKO HAa TMPOU3BOJCTBO MWJIOMAaTEPUATOB LEJUTIOIO3bl W HHEPTUHU.
HccnenoBanue noka3bIBaeT, 4YTO OOJBIINE HAYAJIbHbBIE 3aTPAThl UMEIOT TAKOE XKe
BJIIMSIHUE HA ONTUMU3ALIMIO JIECOMOJIb30BAHUS, KaK YBEJIMUUBAIOIIASICS BAXKHOCTh
pPEKpeallMOHHBIX YCIAYr B 30HaX OJIM3KUX, K OosbmuM ropojgam. Oba 3THx
dakTopa mOApa3zyMeBalOT, 4YTO O0BEM BBIPYOOK HAa €AMHMILY BpPEMEHH
YBEJIMYMBACTCS, a TaK K€ YBEJIMYMBAETCS CaM BPEMEHHOM HHTEpPBA MEXIY
BbIpyOKkamu. CpaBHUTENBHBIC Mallble HAYaJbHBIE 3aTpaThl O3HAYAIOT YTO
3aITAaHUPOBAHHOE HEMPEPHIBHOE HEUCTOIIMTEIIBHOE JIECOTIONb30BaHUE JACT
OTHOCUTEITFHO MHOTO BapHalliii ONTHMAJILHOTO YPOBHS 3araca JAPEBECHHBI BO
BpPEMEHU.
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METHODOLOGY FOR OPTIMIZATION OF CONTINUOUS COVER
FORESTRY WITH CONSIDERATION OF RECREATION AND THE
FOREST AND ENERGY INDUSTRIES

Lohmander P!, Zazykina L.A.?

'Swedish University of Agricultural Sciences, Sweden
“Moscow State Forest University, Russia.

E-mail: peter.lonmander@sekon.slu.se, lyubovzaay®iyandex.ru.

Key words: permanent inexhaustible forest use, recreatiomesto
industry.

Forests can and are used for many different pugpdsés important to
consider these simultaneously. A new methodolog@palroach to optimization
of forest management with consideration of recosa#ind the forest and energy
industries has been developed. It maximizes thal tptesent value of
continuous cover forest management and takes lalfaiet costs and revenues
into account, including set up costs. In severgloms, in particular close to
large cities, such as Paris and Moscow, the ecanonportance of recreation
forestry is very high in relation to the econonesults obtained from traditional
“production oriented” forest management. This doee&ever not automatically
imply that production of timber, pulpwood and enesggsortments can not be
combined with rational recreation forestry. Theim@ation model includes one
section where the utility of recreation, which niss/transformed to the present
value of net revenues from recreation, is addedheo traditional objective
function of the present value of the productiortimber, pulpwood and energy
assortments. In typical cases, individuals intexsh recreation prefer forests
with low density. This means that forest managentieat is optimal when all
objectives are considered, typically is characéetiby larger thinning harvests
than forest management that only focuses on thduptimn of timber, pulpwood
and energy assortments.

The results also show that large set up costs theveame type of effect
on optimal forest management as an increasing itapog of recreation, close
to large cities. Both of these factors imply thHeg harvest volumes per occation
increase and that the time interval between hagvasteases. Even rather small
set up costs imply that the continuous cover faremagement schedule gives a
rather large variation in the optimal stock leve¢otime.
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IKOJIOI'MYECKOE OBPA30BAHME /IS JIMHI'BUCTOB-
INEPEBOJYUKOB

Kasoponkosa P.H., ManbkoBckasi 3.B.
Mockoeckuii 2ocyoapcmeenHblll YyHUgepcumem neca, Poccus.
E-mail: regina-nikolaevna@rambler.ru, mankovskay@swail.ru.

KiarwudeBble cJioBa: 9KOJIOTHYCCKOC O6p330BaHI/Ie, OKOJIOTHYCCKAas
KyJibTypd, HWHHOBAIIMOHHLIC IIOAXOAbI K HPCIHOAABAHHUIO OSKOJIOTHICCKUX
JUCHUITIINH AJIA 6YILYH_II/IX JIMHI'BUCTOB-IICPCBOAYHNKOB.

Y  COBpPEeMEHHBIX IIKOJPHUKOB M CTYACHTOB, K COXXaJIEHUIO, IIO
OTHOIICHUIO K TIPUPOJE CKIAIbIBACTCS TICHXOJOTHS HEUCUYEePIaeMOCTH
MPUPOJIHBIX PECYPCOB M MPUMHUTHUBHOTO TMOTpeOuTenbcTBa. M, Kak ciencTeue
3TOTO, YK€ y B3POCIBIX TPaXAaH OTHOIICHHUE K MPUPOJIE JATCKO HE MOX0XKe Ha
«OepeKHOE», UYTO OT MPUPOIBI MOKHO OpaTh BCE M HMUETO HE OT/IaBaTh B3aMeEH,
4TO 3a CUET IPUPOJIHI MOKHO TIPOCTO HAXKUBATHCS.

10 suBapa 2002 r. Obu1 npuHAT 3akOH PO «O0 oxpaHe OKpyKarolieu
cpenb», TAe B CT. /1 TOBOPUTCS O BCEOOIMHOCTH W KOMIUICKCHOCTH
DKOJIOTUYECKOTO 00pa3oBaHWs: B IelsiX (OPMUPOBAHHS IKOJOTHUECKOM
KyJIBTYPBI U IPO(EeCCHOHATHHON OATOTOBKH CIIEIUAINCTOB B 00J1aCTH OXPAHBI
OKpY’KaIOIIe Cpelbl YCTAHABIUBAETCS CHCTEMa BCEOOIEr0 M KOMIUIEKCHOTO
IKOJIOTUYECKOTO 00pa3oBaHUs, BKIOUaromiass B ceOs JOIIKOJIbHOE U obIiee
oOpa3zoBanme, cpemaHee MNPOPECCHOHATIBHOE M BbICIIEe NPOhecCHOHATHLHOE
oOpa3oBaHue, MIOCIIEBY30BCKOE npodeccunoHaIbHOE oOpa3oBaHwue,
npo(hecCHOHANFHYI0  TIEPENOATOTOBKY W TOBBINICHWE  KBaJIH(PUKAIIUU
CTIEIAIIMCTOB.

B BpicmmmX y4eOHBIX 3aBEACHUAX TIPEMOJABAHUE OKOJOTHUECKOTO
oOpa3oBaHus Hauanock ¢ 70X rofoB. 3a7aun SKOJIOTHIECKOTO 00pa30BaHMS

- pacHUIUpUTh TPEACTABICHHE O COBPEMEHHBIX OTKPBITUSAX B 0OJACTH
IKOJIOTHH, TPEACTABICHUE O CHEIU(PUKE TEXHOTEHHOTO OCBOCHUS MPUPOIBI, O
OMOJIOTHYECKOM Pa3HOOOpa3UU OKPYKAIOIIEH MPUPOIbI;

- chopmupoBaTh HambOojee I1eIecooOpa3Hble MpueMbl paboThl MO
IKOJIOTUYECKOMY OOpa30BaHUIO IIKOJIBHUKOB U CTYIEHTOB, IO3BOJISIONINE
3¢ (EeKTUBHO pelIaTh KOMIUIEKCHYIO MPOOJIeMy BOCIIUTAHUS Y ATHX BO3PACTHBIX
TPYII SKOJOTUYECKOTO OTHOIIEHUS, OTBETCTBEHHOW T'Pa)XITaHCKOW ITO3UIUH,
ONMpAOIIEHCS] Ha TOHMMAaHUE XapakTepa B3aWMOJCHCTBHS YEIOBEKa C
OKPYKarIEH CPeNIon;

- COACWCTBOBaTh  YIAyOJICHHOMY  HM3yYEHHIO  MPENoJaBaTessIMH
WHHOBAIIMOHHBIX MOAXOJ0B B METOAMKE MPENOJaBaHUs KOJOTHH, B TOM YHCIIE
Y TUCUUIUINH €CTECTBEHHOTO U TYMaHUTApHOTO IHKJIA.

DKojorudeckoe o0pa3oBaHME — TIPOLECC M Pe3yJabTaT YCBOCHHS
CUCTEeMAaTHUYECKUX 3HAHWW, YMEHUH W HaBBHIKOB B OOJAcCTH BO3ICHCTBHS Ha
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OKPYXKAalOILlyl0 CpeNy, COCTOSIHHE OKpYy>Kalolled Ccpeapl H  IOCIEACTBUS
U3MEHEHHUs] OKpY’)Karollel cpeapl. TepMuH BBEIEH Ha KOH(EpEeHIH,
OpraHM30BaHHON MeXayHapOAHBIM COI030M oxpanbl mpupoasl (MCOII) B
197G,

1. DKOJIOTUYECKOe 00pa30BaHUE CTAHOBUTCS HEOTHEMIIEMOW YaCThIO
o0IIero TyMaHHUTApHOTO O0Opa3oBaHUS. B HBIHENIHMX YCIOBHUSX Pa3BUTHS
oOmecTBa, THUNUYHBIMA 4YepTaMU  KOTOPOTO  SBISIETCS — TII0Oamm3arius
IPOM3BOJICTBA, HEJB3s 3a0bIBaTh O HEOOPATHUMBIX IOCIEACTBUSIX BBIPYOKHU
JIECOB, yrpo3e OmopazHooOpa3uio W, B KOHEYHOM UTOTe, M3MEHECHUU KIIMMATa,
TPO3AIIETO YKOJIOTUIECKOM KaTacTpodoii.

2. Heobxoammo BHEIPSATH IKOJIOTHYECKOE 0Opa3oBaHUE, HAYWHAS CO
IIKOJIBI M, KOHEYHO, B BBICHIMX Y4Y€OHBIX 3aBEACHHUSX HAa T'yMaHUTApPHBIX
bakynpreTax.

3. Tak, B MOCKOBCKOM TrOCyIapCTBEHHOM YHHBEPCUTETE Je€ca Ha
ryMaHuTapHoM (akynpTeTe Kadeapa nepeBoja, 3aHMMAIONIAsICS MOATOTOBKOM
JMHTBUCTOB-NIEPEBOUMKOB, pa3padoTajia CEpUI0 YYEOHBIX BJIECKTPOHHBIX
nocoOui,  CBSI3aHHBIX  C  OJKOJIOTHEW,  mpobiieMaMu  JIECOBOJICTBA,
JIPEBECUHOBEECHUS U JIECHOTO TOBAPOBEICHUS.

4, Ilenpl0 HOBBIX ITOCOOMH SBISCTCS COCIMHUTH JTUHIBHCTHUECCKHI
MOAXO0J B OOYYEHWH SI3BIKY C DKOJIOTMYECKMM Ha Marepuaje 0co0Ooro KaHpa
TEKCTOB — 3KoJoTWueckuX. llocmemaue WMeEroT OOJBINONW ACTETUYECKUN U
BOCIIUTATEIHHBIA TTOTSHIIHAII, TIOCKOJILKY O€CTIpUCTpacTHOE omucaHue (PIopsl u
dayHsl HeBO3MOXKHO. KpacoTa XKuBO# MpUPOIbl HAXOAUT OTPAKEHHUE B OCOOBIX
KauecTBax  SI3bIKa ATUX  TEKCTOB, TaKUX Kak  S3MOILMOHAIBHOCTD,

9KCIPECCUBHOCTD, OIIEHOYHOCTH, 00pAaIlleHHOCTh K YUTATEITIO
(anmeasITHBHOCTB).
5.  H3yyas 3KOJOTHYECKHE TEKCThI, 00y4aeMble HAy4arOTCsl IIEHUThH

KpacoTy TPUPOABI, COMEPEKUBATH aBTOpaM, TMPHU3BIBAIOIIMM K OXpaHe
OKpY’Kalollel cpefibl, 3HAKOMUTBCS C KaTeroprei 0coObIX JIF0JeH, MPUYacTHBIX
K COXpaHEeHHI0 OnopazHooOpasus, U OILyLAaTh COMPUYACTHOCTh K TOMY, K UeMy
OHU TPU3bIBAIOT.

6. Cepus yueOHBIX MOCOOUN MO 3KOJOTUU U JIECOBOACTBY 3HAKOMHUT
oOydaeMbIX C MIUPOKUM CIIEKTPOM MpoOJieM, KacaroluXCsl HCHOJIb30BaHUS
JIECOB M JIECHBIX MPOJYKTOB B HAPOAHOM XO3SHCTBE U B PEKPEAI[MOHHBIX LIETSX,
npobyieM BOCCTAaHOBJIEHHUS JIECOB, BOJOPA3AEIOB M TOYB, H3yYCHUS
BO3MOKHOCTEH 3K0JIOrH4YecKoro OusHeca.

DJEeKTPOHHBIA BapHAHT YYeOHBIX MOCOOMH TO3BOJIAET OO0yYaeMbIM
UCTOJIb30BaTh €ro IMPEUMYIIECTBA: MEPEKPECTHbIE CCHUIKH, JOTOJIHUTENbHBIE
ayano W BHJEO0-BO3MOXHOCTH, OOECIEYMBAIOIINE JOCTYN K pa3zHOOOpa3HbIM
UCTOYHHMKAM HarjasiAHOM wuH(popManuu rpaduyeckoro U aHUMAIMOHHOTO
XapakTepa.
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ECOLOGICAL EDUCATION FOR LINGUISTS AND INTERPRETERS

Zhavoronkova R.N., Mankovskaya Z.V.
Moscow State Forest University, Russia.
E-mail: reginanikolayevna@rambler.ru, mankovskay@siail.ru.

Key words: ecological education, ecological attitude to natumnovative
approaches to teaching ecological subjects fouistg and interpreters.

Nowadays both schoolchildren and students regardenas inexhaustible
resource used as they wish. And as a result, aadiifside to nature is too far
from being “careful” as they think that they cakdaeverything from nature
without giving something back. The Law of the RassiFederation “On
environmental protection” adopted on January 1022€tipulates in Article 71
overall and complex ecological education in ordefiorm ecological culture and
provide professional training of specialists in tifield of environment
protection. In view of this a system of overall asamplex ecological education
Is to be set up covering elementary, secondaryhagiter education as well as
postgraduate professional refresher training.

In higher schools ecological education was intreduim the 70s aiming
to:

- broaden our perception of up-to-date discovemegcology, specific
technogenic processes in developing nature; bicdbgiversity of nature;

- form more rational methods of ecological edugatior schoolchildren
and students which make it possible to effectiva@ywe problems connected
with their ecological attitude to nature;

- promote profound teachers’ learning of innovatmethods in teaching
ecology, including natural and humanitarian sulgject

Ecological education is the process and result atering knowledge,
skills and abilities systematically concerning #revzironment, its condition and
consequences bringing about its changes. The taam finst introduced into
practice at the conference arranged by The Intemalt Union of Nature
Protection (IUNP) in 1970. In this respect it ixagsary to point out that:

- Ecological education is part and parcel of gendmamanitarian
education. Under the present development of soamtli globalization of
production we cannot but remember about the irstbker consequences of
cutting trees, threat to biodiversity resultingclimate change and leading to an
ecological catastrophe.

- In view of this it is necessary to introduce egital education,
beginning from schools to higher institutions, esgdy at humanitarian
faculties. For example, in Moscow State Forest Brsity at the humanitarian
faculty the department of translation and integtieh has prepared a set of
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training electronic manuals, pertaining to ecologyyiculture, wood science
and science of commodities.

These manuals are aimed at combining a linguigiicaach to learning a
language with an ecological one on the basis dbgaml texts. The latter are of
great esthetic and educational potential as anagedi description of flora and
fauna is not possible. The beauty of live natureilected in a specific language
of these texts such as means of expressing empagpeessiveness, evaluation
and appeallation to a reader. Studying ecologedktlearners get to know how
to appreciate the nature’s beauty, to suffer tagettith the authors calling for
environmental protection, to get acquainted withogie involved in
conservation of biodiversity.

A series of the above manuals on ecology and silvie acquaint
students with a wide range of problems relatinghe use of forests and forest
products in our national economy and for recreafiopurposes, issues
concerning the regeneration of forests, waterslagub soils, conservation of
species under the threat of extinction as well aters of working out plans on
ecosystem management and opportunities of ecoldgismess.

An electronic version of the manuals enables thenkrs to make use of
the advantage of cross-references, additionahiisgeand video materials that
provide access to various visual information ofpfra and animation character.

NCHOJb30BAHUME PASBHOBO3PACTHBIX JIECOB JAJIBHEI'O
BOCTOKA

Auekceenko A.1O.
Lanvnesocmounwviti HUU necnoeo xozaticmesa, 2. Xabapoeck, Poccus.
E-mail: alexeenko.alex@gmail.ru.

KuroueBble c¢j10Ba: €J10BO-TTUXTOBbBIE JIeCa, XBOMHO-IIMPOKOJIMCTBEHHbBIE
jeca, pacueTHas Jiecoceka, pyoKH yxoa.

XBOMHO-IIMPOKOJMCTBEHHBIE U €JI0BO-NIUXTOBBIE Jieca JlanbHero BocToka
Poccun mpencraBiieHbl HaCaXIEHUAMHU C IpeoOJialaHueM Keapa KOpPEeHcKoro,
e (asTHCKOM, CHOMpCKOMW, Kopelckod, [nmena w ap.), muxtel (0eI0KOPOH,
CaxXxaJIMHCKOM, IICIbHOJINCTHOM, Maiipa), ayOa, siceHs, WibMa, KJieHa, Oepesbl
pebpucToil u numnbl. OCHOBHBIE MACCUBBI 3THX JIECOB COCPEAOTOYEHBI Ha IOre
PETMOHA, XapaKTEPU3YIOTCS CIIOXKHBIM CTPOCHHMEM W Pa3HOBO3PACTHOM
CTPYKTYpOU IPEBOCTOEB.

bonee 14miH ra 3aHSATHl HACaXIACHUSIMU €JIOBO-TIMXTOBBIX, €JOBBIX U
MUXTOBO-EJIOBBIX JIECOB, C 3aMacoM JpeBEeCUHbl 2,28 Mipa M, PUYEM OKOJIO
3/4 >Tux pecypcoB MPUXOAATCSA Ha CIENbIe M MEePECTOMHBIC ApeBocTOU. boee
90 % miomaau TEMHOXBOMHBIX JIECOB CKOHIIEHTpUpoBaHO B IIpumopckom,
XabapoBckoM kpasx U CaxaJIMHCKOW 007acTH. XBOWHO-IIUPOKOJIUCTBEHHBIE U
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HIMPOKOJUCTBEHHBIE Jieca paclpocTpaHeHbl B IIpUMOpPCKOM Kpae, B HOXKHOM
yactu XabapoBckoro kpas u B EBpeiickoii AO. Onu 3aHuMaroT 6oJiee 8 MJIH Ta,
C 3armacom JApeBeCcHuHbI 0KoI0 1,25mipa M3, 3HAaYUTENIbHAs YacTh ux (oxoyo 42%
TUTOINAIM) OTHOCSATCS K CIIEJIBIM M IIEPECTOMHBIM.

C nauvana ocBoenusi JlanbHero Bocroka ocHOBHOI 00beM JIpEBECHUHBI
3aroTaBIUBajJCs B  XBOWHO-UIMPOKOJMCTBEHHBIX  Jiecax. IIpeoOnamamu
BBIOOpPOYHbIE PYOKM pa3HOM HWHTEHCHMBHOCTH, YTO TIIO3BOJHJIO COXPaHUTh
MOKPBITHIE JIECOM TUIOIIAaU Ha rore peruona. Haunnas ¢ 1980x rogoB otmyck
JPEBECUHBI B KEIPOBOM XO3CEKIMH HEYKJIOHHO majaai, a B 1989rony pyOku B
KEJPOBO-IIMPOKOJIMCTBEHHBIX Jiecax OblUTM  3ampenieHsl. Jleco3arotoBku
NEPEMECTUIINCh B 30HY TaliTh — B €JIOBO-NIUXTOBBIE W JIUCTBEHHUYHBIEC JEca.
Oxnast vacte JlanbHero BocToka B HacTosiliee BpeMs XapaKTepHU3yeTcCs
JNEKOHILIEHTpalel JiecoceyHoro (QoHIa, YTO JeNaeT 3aroTOBKU  37ECh
MajopeHTabenbHbiMU. HecmoTps Ha TO, 4YTO B palloHaX MPEXKHEro
MPOMBIIIUIEHHOTO OCBOEHHUS COXPAHWJIUCh OTHOCUTEIBHO OOJBIINE 3aMachl
TBEPJOJIMCTBEHHBIX U MATKOJUCTBEHHBIX MOPOJ, HCIOIb30BAHUE PACUETHOMU
JIECOCEKH 10 TBEPAOJUCTBEHHOMY X03MCTBY HesHaunTenbHoe U 10 2000roaa
He mnpeBbimaio 18 %. PyOku HOCSAT NMPUUCKOBBIM XapakTep C BBIOOPKOH B
OCHOBHOM BBICOKOKAQYE€CTBEHHON JpEBECUHBI Ay0a M sCEHA. 3HAYUTEIbHYIO
pOJIb B UCIIOJIb30BAHUN XBOMHO-IIMPOKOJIUCTBEHHBIX JiecoB JlanbHero BocToka
UTPAIOT PYOKH yXoJa — pyOKu OOHOBIIEHUS U nepedOpMUPOBAHUS, TIPOXOIHBIE
pyoku. Ha ux momro mpuxomutcs 60-70 %ommomanu u 10 98 % ob6bema Bcex
py6ok yxona. OfnHaKko MpakTUKa MPOBEAEHUS PyOOK yXoJa AUCKPEIUTHpPOBAIa
UJICIO 3TUX JIECOXO3AMCTBEHHBIX MEPOIPHUATHIL. B OCHOBHOM 10/ BUIOM «pyOOK
yXoja» BeIpyOaroTCcsi HanboJiee MpOIyKTUBHbIE U YCTOMUMBBIE Jeca, UMEIOLINE
3amuTHOE 3HaueHue. CoxpaHeHue MOAOOHON MPAaKTUKKA MPOBEACHHUS PYyOOK
yX0Jla B XBOMHO-IIMPOKOJIMUCTBEHHBIX JIECAX CTABUT IO YTPO3Y CYIIECTBOBAHUE
HanOoJIee EHHBIX JIECOB PETHOHA.

OKCTEHCUBHOE  OCBOEHHE  €JIOBO-MIMXTOBBIX  JIECOB  NPHUBEIO K
KaTacTpopUYeCKOMYy COKpalleHu0 ux 1iomaad. OCHOBHBIMH TPUYUHAMHU
COKpalleHHs] TUIOAAM U 3alacoB IUXTOBO-EJOBBIX JIECOB  SIBISIIOTCS
CIUIOIIHOJIECOCEUHbIE PYOKH, JIECHBIE TMOXKaphl U sBJIEHUE ychixaHus. Bce 3tu
(bakTOpbl MPUBOAAT U K COKPAIICHUIO pacueTHOH necoceku. [Ipu coBpemeHHoi
TEHACHIIUM COKPAILEHUS TUIOIIAACH U 3aMacoB €JI0BO-MMXTOBBIX JIECOB, MOKHO
MPEANOIOXKNTh, 4T0 B XabapoBckoMm kpae yxe k 2030 romy He ocTtaHeTcs
HKCIUTYaTAI[MOHHBIX €JIOBO-TIUXTOBBIX JIECOB. TeMIIbl COKpallleHUs pacyeTHOMN
necoceku B [IpuMopckoM Kpae 3HaYMTENBbHO MEHbIE, YeM Xa0apOBCKOM U HE
UMEIOT TaKOW KaTracTpo(pUUeCKON TEHIIEHLIUHU, XOTS €JIOBO-MUXTOBBIE Jeca
[Ipumopbst 3kcrutyatupyercss WHTeHcuBHee. OpHa W3 NPUYMH JAerpajalvu
€JIOBO-TIUXTOBBIX JieCOB B Xa0apOBCKOM Kpae — HHU3Kas JI0JIsl BBIOOPOUYHBIX

pyooK, koTopas coctasisier 14 %mno o6bemy, B [IpuMopckoMm ke Kpae ux A0
— 58 %.
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CrtpaTterusi 1 METOJIbI OCBOEHHS CIIOKHBIX Pa3HOBO3PACTHBIX JIECOB B
JaTbHEBOCTOYHOM PETMOHE CPOYHO TpPeOyIOT MepecMoTpa, KaK CO CTOPOHBI
OpraHOB HCIIOJIHUTENILHOW BiacTh CcyObekToB P® B o003acTu JECHOro
XO35IUCTBA, TaK M CO CTOPOHBI APEHJATOPOB, 3aHUMAIOIIMXCS 3ar0TOBKOM
npeBecuHbl. TpedyeTcss MOBCEMECTHOE BHEAPEHHE BHIOOPOUHBIX (DOPM BEACHUS
X035MCTBA U CTPOTask perilaMeHTaIns MPOBEACHUS PyOOK yxoa.

EXPLOITATION OF UNEVEN-AGED FORESTS IN THE RUSSIAN
FAR EAST

Alekseenko A.U.
Far East Forestry Research Institute, Khabarovsksdta.
E-mail: alexeenko.alex@gmail.ru.

Key words: Spruce-fir forests, coniferous-broad-leaved foreatmual
allowable cut, cleaning cutting.

Spruce-fir forests and coniferous-broad-leavedstsref Russian Far East
represented by stands with the dominationPafus koraiens (Siebold et
Zucc.),Picea ajanensig¢(Lindl. et Gord.) Fisch. ex Carr.R. obovata(Ledeb.),
P. koraiensis(Nakai), Abies nephrolepig(Trautv.) Maxim.),A. sachalinensis
(Fr. Schmidt),A. holophylla(Maxim.) Quercus mongolicgFisch. ex Ledeb.),
Betula costata (Trautv.)Fraxinus mandshuricgRupr.), Acer mono (Maxim.)
and different species ofilia, Ulmusand other treeS'he main portion of these
forests is concentrated in the south part of tlggore The stand structure is
complex and uneven-aged.

There are more than 14 million ha of fir and spriaests in the region
with the stock about 2.28 billioninMore than % of them are mature and over-
mature. About 90 % of this forest concentrates malkarovsk and Primoskiy
regions and on the Sakhalin island.

Coniferous-broad-leaved and broad-leaved forests wsual in the
Primoskiy region, on the south of Khabarovsk reg@md in the Jewish
Autonomous Region. They occupy about 8 million h#hwhe stock 1.25
billion m®. 42 % of them are mature and over-mature.

From the beginning of the familiarization of regidre main volume of
wood was harvested in the coniferous-broad-leave@sts. The selective
cuttings with different intensity were prevailedhi3 fact made it possible to
preserve lands covered with forests. From thenpégg of 1980 the harvesting
in the Korean pine-broad-leaved forests decreased,in 1989 commercial
logging in the Korean pine forests was prohibidthod harvesting removed to
the north area of spruce and larch forests. Thehspart of Far East now
characterize by the deconcentration of forest nessufor logging. In spite of
considerable resources of deciduous wood in thadoparea of harvesting the
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using of annual allowable cut is slight and bef20€0 was less than 18 %. The
cuttings are carrying out selectively for harvegtof high quality oak and ash
trees.

Cleaning cuttings in the mature and over-matureedie plays an
important role in using of coniferous-broad-leavimiests. The portion of
cleaning cuttings in matures and over-matures staedches 98 % by the
volume, and 70 % by area of all cleaning cuttingsit the practice of
performing of such cutting discredits the idealo$ forestry action. In order to
perform “cleaning cuttings” the logging is carryiogit in the forests of high
productivity and in the protective forests. Thesékig practice of cleaning
cuttings in mature and over-mature stands is thieataluable forests of the
region.

Extensive exploitation of spruce-fir forests leatds the catastrophic
decreasing of their area. The main reasons of dsitig of the area are: big
portion of clear cutting, forest fires and the effef shrink of spruce forests.
These facts lead to decreasing of annual allowable Serialization of
deceasing of spruce-fir forests could result impjEearing of industrial value of
spruce-fir forests to 2030 in Khabarovsk regione Temps of decreasing of
annual allowable cut in Primosky Region considerdbl, but spruce forests
are explored more intensively. The main cause gfrati&ation of spruce-fir
forests in Khabarovsk region is low proportion efestive cuts in this forests
which amount only 14 %. At the same time the pdagpn of selective cut in
Primosky Region is 58 %.

The strategy and methods of exploitation of complegven-aged forest
in the Far East region promptly needs reformingictvimust be conduct by the
public authority and logging companies. It is nsegyg to introduce more widely
the practice of selective cuttings and strict ragah of cleaning cuttings.

ECTECTBEHHOE BO3OBHOBJIEHUE IIUXTBI CABUPCKOM 1
MAXTHI BAJIb3AMHWYECKOW MPH E£ UHTPOAYKLIMH B
MOJAMOCKOBBE

Bbenuncknit M.H., 3axapoBa A A.
Mockosckuti 2cocyoapcmeenHblll yHUgepcumem neca, Poccusi.
E-mail: zaharova@mgul.ac.ru.

KaroueBble cioBa: mmxrta cubupckas (Abies sibirica Ledeb), muxra
Oanmp3amuueckas (Abies balsamea Mill.)  unTpoaykuus, ecTecTBEeHHOES
BO300HOBJICHHE.

[TuxTa c1/161/1pc:1<a;1 U TIMxTa Oanbp3amMudeckas ObLIH BBCIACHBI Ha

TeppuTopuio [l0MOCKOBBSI B KadyecTBE JIECOKYJIBTYPHBIX TOPOJ BO BTOPOM
nonopuHe XIX Beka. K 100 rogam o0a Bujga muxTthl (GOPMHUPYIOT B JIECHBIX
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KyJbTypaXx MCKYCCTBEHHbIE HacaxaeHus | kiacca OOHHTETa C TOYTH
OJIMHAKOBBIMM TaKCALIMOHHBIMU MTOKA3aTEISIMH.

VY4eT 1 OlleHKY €CTECTBEHHOTO BO300OHOBIIEHHUS MPOBOJIUIIN B YUCTHIX IO
COCTaBy KYJIbTypax MUXT 000uX BUAOB noj nojorom 100-1eTHUX HacaXaeHHI
Ha YYETHBIX IJIOMIAIKAX.

Kynerypsr mpoumspactator B kB. 173 Iloperkoro necHudectBa B
JIECOPACTUTEIBHBIX  YCJIOBUAX  KOPEHHBIX  €lbHUKOB. CoOCTOsIHUE U
KU3HECTIOCOOHOCTh MOJpocTa ycTaHaBinuBanu 1mo Meroamke M.C. Menexosa
(1980) no cnexyronuMm KaTeropusM: b0 — OHOJOTHYECKH OJIarOHAEKHBIH,
Oe3ynmpeuHblii B TEXHUYECKOM OTHOIIEeHWH; ba —  OmaroHamexHbIHA
(bU3NOTOTUYECKH, HO UMEIOIIHN TexHrnueckue AedekTsl; COM — COMHUTEIBHBIH,
MOTEHUHUAIbHBIE BO3MOXKHOCTH KOTOPOTO B JAHHBIK MOMEHT TPYIHO
onpenenuthb, H —Hebmaronanéxueiii; Cyx — CyXOoCTOM.

Pe3ynbratrhl Uccie0BaHUN MTPEACTABICHBI B TAOJIHIIE.

Tabauma
Bo300HOBNIEHNE TUXTHI TIOJ1 [TOJIOTOM JIECOKYJIBTYP
(urcmuTens — IMXTa CHOMPCKAs; 3HAMEHATENb — OaJib3aMUYecKas)

Kareropus KonuyectBo nmoapocra (it Ha 1 ra)
COCTOSIHUS 110 TPAJIaIUsAM BBICOT
o 0,5Mm 0,5-1,5m Boiee 1,5m Hroro
b6 62 25 175 262
b 63 38 187 288
- 16 14 30
Com 200 88 199 487
29 - - 29
H 238 125 87 450
15 - 15
Cyx 62 25 175 262
Bcero: 563 276 648 1487
44 16 14 74
Bo3pacr, ner 6 8 18 12
5 7 9 6

HecmoTpst Ha TO, YTO COMOCTaBIsIEMbIe HACAKIACHHSI UMEIOT OJUH U TOT
K€ BO3pACT M OTHOCATCS K CpPEIHETOTHOTHBIM HACAXKICHHUSM, YCIEIIHO
BO300HOBJISIETCSI TOJBKO MUXTa cuOupckas. [lnoxas BO30OHOBISIEMOCTh MUXTHI
0amp3aMUYECKON  OOBSCHSAETCS TeM, UTO OHa II03KE BCTyMaeT B
penpoaykTuBHYIO a3y U uMeeT B 2,5 paza 0oJiblliee YUCIO IMyCTO3EPHHUCTHIX
CEMSTH, HeXKEJIH MUXTa CHOMpCKast.

Uro kacaercsi €CTECTBEHHOTO BO300HOBJICHHS MO TMOJOTOM KYJBTYP
NUXTBl CUOWUPCKOH, TO OHO WAET SBHO B HalpaBiIeHUU (HOPMUPOBAHUS
paszHoBo3pacTHoro mnwuxrtaya. Cyas 1O MPEACTABICHHOCTH TMOAPOCTA IO
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rpaganysiM BBICOT, XO4 €CTCCTBCHHOI'O BO300HOBJICHHS €€ HC OKOHYCH H
MOJXHO OXUIaThb ﬂaHLHCﬁmCFO YBCIMYCHUA  YHCJIICHHOCTHU MOJIOA0TO
ITOKOJICHUA.

NATURAL REGENERATION OF SIBERIAN FIR AND BALSAM FIR
INTRODUCED IN THE MOSCOW REGION

Belinsky M.N., Zakharova A.A.
Moscow State University of Forest, Russia.
E-mail: zaharova@magul.ac.ru.

Key words: Siberian fir @Abies sibirica Ledeb), Balsam fir Abies
balsameaMill.), introduction, natural regeneration.

Siberian fir and Balsam fir were introduced asefbrcrop species in
Moscow region in the second half of thé"l&@ntury. By their 100 year of age
both species make up homogeneous forest plantatibtise ' class bonitet
with nearly similar inventory rates.

One-species stands of both firs have been assesskd the canopy of
100-year-old trees on the trial area. The specresvgn segment 173 of
Poretskoye forestry on the sites of native spracests. Condition and vitality
of the understory have been estimated accordinghéoMelehov’'s method
(1980) by the following categories: Br-biologicallyeliable, technically
impeccable; Pr-physiologically reliable, howeveavimg defects; D-doubtful,
I.e. difficult to determine its potential by far;-whreliable; DW-deadwood. The
research results are given in the Table.

Table
Regeneration of fir under the canopy of forest f@ihons
(anumerator is represented by Siberian fir, andimator involves Balsam fir estimates)

Quantity of understory trees (units per 1 ha) icoadance
Category with the height scale
Up to 0,5-1,5m More than Total
0,5m 15m
Br 62 25 175 262
Pr 63 38 187 288
- 16 14 30
D 200 88 199 487
29 - - 29
U 238 125 87 450
15 - - 15
DW 62 25 175 262
Altogether: 563 276 648 1487
44 16 14 74
Age, years 6 8 18 12
5 I 9 6




Thought the stands compared are even-aged andumestocked, it is
only Siberian fir that generates successfully. Thason for Balsam fir to
regenerate badly is that it enters reproductiogestater. Besides, Balsam fir has
2, 5 times more seeds without grains than Sibdinan

As regards natural regeneration under the canb@yberian firs, it tends
to form uneven-aged fir forest. Given the diverspresentation of understory
heights, the process of natural regeneration ha®een finished yet and one
can expect the number of young trees to increase.

ABILITY OF QUERCUS LIBANI OLIV. TO PRODUCT
ADVENTITIOUS SPROUTS AND PREVENTITIOUS SPROUTS IN
NORTHERN ZAGROS FOREST OF IRAN

Valipour A.*, Namiranian M.*, Ghazanfari H.2
'University of Tehran,

?University of Kurdistan, Iran.

Email: ahmadvalipour@gmail.com.

Abstract

B nauvane 3umbl 20071012 OeH3onuioi Obuio BeIpyOsIeHO 45 nuBaHCKUX
ny6oB B 5-tu Mmectax. Kaxmoe aepeBo ObUIO OTIAENBHO OTOPOKEHO. JlepeBbs
ObLTH pacmpeiesieHbl o 3-eM kiaccam: 1-b1ii (25-3%Mm), 2-0it (35-45¢m) u 3-ui
(45 u Oonee cwm). Uncino 4epeHKOB OBLIO M3MEPEHO IBAaXKIbl B WIOHE U B
centsiope 2007 roma, u 3aTeM OBLIM OTIEJNEHBI €LIe CIy4ailHble YepeHKu. B
pe3yabTare y 2-To Kjacca OOHApYKHJIOCh OOJbIIE BCErO CIyYalHbIX YE€PEHKOB.
Camblif HU3KHUM U caMblil BEICOKHI ypOBEHB IMOTEPH YepEHKOB Habmoxaics y 1-
ro 1 3-TO KJlacca COOTBETCTBEHHO.

Keywords: adventitious sprouts, preventitious sprouts, Lehavak.

Introduction. Vegetative (coppice origin) and reproductive (seddin)
regeneration are two main mechanisms which oak& tootheir survival
(Barnezet al 1997; Larsen and Johnson, 1998). In dry regi@gemeration
window is wider than wetlands and regeneration rety coppice mainly.
Sprouting is a mechanism that leads to activatibadventitious (Adv.) and
preventitious (Prev.) buds and so appearance spidohnsoret al, 2001).
Among the large number of produced sprouts aftémguof oak, some of them
will die for various reasons. Finally, relativegw numbers of them remain. The
sprouts which closer to the ground, in another weanehe out from collar (root-
collar or preventitious sprouts) are more importaetause they can be quickly
isolated (separated) from parent stump and fornm@ependent root system. So
their stability is higher than sprouts which or@gied from adventitious buds
(stem sprouts) (Johnset al, 2001).
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The aim of this research is to study and compariserability of Quercus
libani to product adventitious and preventitiousosps in various dbh classes.

Material and Method. The research done in Armardeh forests located in
western Iran. These forests are located in semiamet cold with 760 mm
average annual precipitation and 1550 m a. s. .

45 Lebanon oak trees categorized in 3 treatmerdbliZlasses including:
25-35, 35-45 and 45< cm) and 5 blocks (5 conveatiterritory named Galajar)
were cut in early winter 2007 and remaining stumpse fenced individually by
local inhabitants volunteers. Sprout number wassonea two times in June and
September 2007 separately in term of adventitiou @reventitious sprouts.
Data analysis was carried out with CRBD and usingitisb 14 (statistical tests)
and Excel 2003 (drawing charts).

Results.

Effect of diameter on appearance of adventitious ah preventitious
sprouts. In June, the highest and the least average numberewentitious
sprout was observed in 35-45 and 45< cm dbh classgsectively. While
diameter classes 25-35 and 45< have almost an eguatber of adventitious
sprout, 35-45 diameter class was lowest in thiancgegn September, the highest
number of both adventitious and preventitious sggavere in 35-45 dbh class
(table 1). Two -way analysis of variance showed smgnificant differences
between dbh classes in June (table 1). In Septemblaereas significant
difference was not observed in analysis of varigtalele 1) Duncan’s multiple
test separated 35-45 dbh class from two otheredasad show that this class
has a more number sprout than other classes ditialig (fig 1).

Tablel
Two-way ANOVA; Effect of diameter on appearance Adrd Prev. sprouts
Source Df SS Pr>F
Adv. Prev. Adv. Prev.
Block 4 5345.89 7769.17 0.077 0.095
dbh class 2 275.75 212722 0.73" 0.27*
error 8 3373.89  5409.87
CcV 77.5 48.7
R? 62% 65%

80 +
APrev.l
7O

60 4 mAdv.1
50 - P BPrev.2
40 4 o Adv.2
30 -

20 -

sprout number

10

35-45 A45<
dbh class

Figure 1: Adv. and Prev. sprouts in dbh classes)(fire, 2 = September)
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Change in number of adventitious and preventitious sprouts.
Generally, sprout number was reduced from Juneefuegnber but unstacked
ANOVA showed that there is no significant differenisetween sprout number

of June and September (table 2).

Table?2

One-way ANOVA,; comparison of change in number ofeaditious (Adv.) and
preventitious (Prev.) sprouts from June to Septembe

Source df SS P

Adv. Prev. Adv. Prev.
Measurement 1 825 730 0.181" 0.321"
error 28 438 716
Total 29
R° 6.3% 3.51%

As well as two-way ANOVA for testing effect of dlkasses on sprout
mortality explained that this effect is not sigo#nce although sprout mortality
was higher in lower diameters (table 3 & 4).

Table3

Two-way ANOVA, effect of diameter on changes in riognof
Adv. and Prev. sprouts from June to September

SS Pr>F

Source Di Adv. Prev. Adv. Prev.
Block 4 331.2 775.5 0.2 0.26
dbh class 2 0.14 62.4 0.99* 0.88"
error 8 170.8 474.9

Ccv 124.6 220.9

R? 49% 46%

Table4

Multiple comparison; effect of dbh on
changes in number of Adv. and Prev. sprouts

dbh class (cm) Adv. Prev.

25-35 10.7 A 134 A
35-45 105A 99 A
45< 10.3 A 6.3 A

Discussion. Based on the results, 35-45 cm dbh class has th& mo
preventitious (73.6%) and least adventitious (26.4@outs. It seems that the
ability of parent stump in this dbh class lead torenefficient sprouting
(Johnsoret al, 2001; Valipouret al, 2008).

Investigation of sprout dynamics explained thathbatlventitious and
preventitious sprout number have reduced during dJarSeptember so, 53% of
sprout mortality belong to adventitious sprouts. ohg dbh classes, lower
diameters show more mortality.

Although, sprouting efficiency is explain by sprautmber (Logli and
Joffre, 2001; Wiegel and Peng, 2002; Luagaal 2004), but in term of its
stability sprouts divided into two types: advewiits and preventitious.
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Preventitious buds get nutrients with vascular ti@me from tree. With
occurrence of disturbance, relations of dormant Wwiild tree crown are losing.
This event coincides with tree cutting and leaddbtivation of dormant bud and
sprouting (Johnsoat al, 2001). The dormant bud can be anywhere of tea,st
but usually around stump, as a bud bank, at atuddticlose to the ground they
are more. Preventitious sprouts are more stablausecthey can isolate from
parent stump and form an independent root system. shdventitious sprouts
have no vascular relation with tree cambium, thiegitne is short and they are
weak. So their importance in oak ecology and giltice is low (Smith, 1998;
Johnsoret al, 2001; Gracia and Retana, 2004).
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POJIb MUKPOMHUIETOB B @OPMHUPOBAHUH JIEC!-IOPIV
INOACTUJIKHN JIUCTBEHHBIX HACAXKJIEHUU CPEJHEU TAUT'U
PECITYBJIMKHN KOMMH

Bunorpanosa IO.A., IlpucroBa T.A.
Uncmumym 6uonocuu Komu HI] YpO PAH, 2. Ceikmuigxap, Poccus.
E-mail: pristova@ib.komisc.ru.

Abstract

The processes of forest litter formation in midti®a deciduous stands

of Komi Republic have been studied. Compositionpant, and rate of tree

waste decomposition, waste-litter coefficient, drter reserves have been

identified. The C/N ratio in current leaf remnardsg year after decomposition

and in litter was estimated and analyzed. Nitrogwmeralization does not take

place in the first decomposition year because upfter nitrogen getting free

during decomposition becomes coupled with microoiggas. So,

ammonification fungi are often met with in foresttdr of the studied
ecosystems.

KaroueBble cj10Ba. JIMCTBEHHBIE HACAXKICHUS, O/, JJeCHAasd MOACTHUIIKA,
MHKPOMHIIETHI.

BelpyOka ceBepHbIX JiecoB B TedeHMe XX Beka IpuBena K
(GbOopMHUPOBAHUIO HA 3HAYUTEIIBHBIX TUIOMIA/ISIX CMEITAHHBIX JTUCTBEHHO-XBOWHBIX
HacaxaeHuil. KOMIUIEKCHBIX HCClneAOBaHU  MpoueccoB  (HOPMUPOBAHMS
MOJICTUJIKH, C ONIPEICIEHUEM B HEM POJIM MUKPOOPTAHU3MOB B CPEAHETACKHBIX
JIMCTBEHHBIX HacaxaeHusx Pecnyonuku Komu npoBeneHo maio.

HccnepoBanust mpoBoauiauch B 12-1eTHEM Oepe30BO-€JI0BOM MOJIOAHSIKE
pasnoTtpaBHoro tumna (8b2Een.Cen.P0) m 40-ietHeM Oepe30BO-OCHHOBOM
Hacaxaenuu pasHorpaBHoro tuma (50c4blEen.llx). ITouBa — TOpdsiHUCTO-
nojazoyiMcro-raeeBaras. Jlo BbIpyOKM Ha UX MeCTe€ MPOU3PACTAIMU. EJIbHUK
YePHUYHO-AOJITOMOIIHBIA M €JIbHUK YEpHUYHBIA, cocTaB apeBoctost 8EZ2b,
noapocta — 1(E, Bo3pact 150-190neT.

KonmnyectBo omama pactenmii apeBecHoro spyca omnpenensin 20
omamoynoButensiMmu  pazmepom  50x50 cm.  [loactunky — oTOmpamm
METaIUTHIECKIM adIoHOM, miommaasio 878.9cm® B 20-KpaTHON MOBTOPHOCTH.
CKOpOCTh pa3ioXKEeHHs] PAaCTUTEIBHOTO OMaja M3ydajach C HCIOJIb30BAaHUEM
KalpOHOBBIX MENIo4koB pazmMepoM 20%25cmM, ¢ pazmepom siueiiku 1 mm B 5-10
KpaTHbIX MOBTOpHOCTAX. OlleHKa coJepkaHusl a3oTa W yriepoja B
pacTUTENBHBIX M TMOYBEHHBIX 0O0Opasllax NpOBOAWIACH METOJOM Ta30BOM
xpomatorpadun Ha aBToMaTdeckoM aHanmu3artope azora ANA — 1500 ¢upmer
Kapmo Opb6a (Wranus). [IpoObl oTOMpanu M3 BEpXHUX TOPU30HTOB IMOYB —
noactuiaku (AQ). KadyecTBeHHBIH M KOJMYECTBEHHBIH COCTaB MUKPOMHIIETOB
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OMpJEsIM METOIOM TIOCEBa C UCIOJIb30BAaHUEM MOJKHUCIEHHON cpefpl Yareka,
Yaneka-/{okca, wmsco-nentonnbiii arap (MITA), TI'etumncona. OnpeneseHue
BUJIOBOTO Pa3HOOOpa3usi MUKPOMUIIETOB MPOBOAWIOCH 11.0.H., ¢.H.c. UHCTUTYTa
ouosoruu KHI] YpO PAH Xa6uoOynnunoi @.M.

dopMUpOBaHUE TOJCTUIKA BKJIOYaeT B ce0S HECKOJbKO JTaloB!
MOCTYIJIEHUE OTaja Ha TMOBEPXHOCTH MOYBBI, €T0 PA3I0KEHNE U aKKyMYJISIIHS
pPACTUTENBHBIX OCTAaTKOB HEMOCPEJACTBEHHO B TMOACTHIIKE. Eixeromnoe
KOJIMYECTBO HA3€MHOTO APEBECHOTO OIaja, MOCTYIAIIET0 Ha MOBEPXHOCTH
OYBEI B 0epe30BO-eJIOBOM MoJogHske cocraBiusier 1.3+0.7 T/ra, 3amachkl
nojcTiiiku — 46.1+19.31/ra, B ocuHOBO-Oepe3oBom — 2.8+0.4u 40.0£0.11/ra
cootBercTBeHHO. bonee 80% roaudHOro apeBECHOrO oOmaja COCTaBISET
JUCTOBOM oman. B TeueHne mepBoro roga 0osee MOJOBUHBI TOJAMYHOTO OIaja
pasznmaraetrcs. PasznokeHume omaga W MOACTWIKM B OCHHOBO-OEPE30BOM
HACAXJACHUM TPOUCXOJUT HaAmOOJee WHTEHCUBHO. YUWTHIBasg TO, UTO
otrnomenre C/N B onaze u uepe3 1 rox mocite pasnoxkenus Boiie 20, ocHOBHas
Macca a30oTa 3aKpersieTcss B 0noMacce MUKpOOPTaHU3MOB.

VY cTaHOBIEHO, YTO BUAOBOW COCTaB MHUKPOMHIIETOB HACUUTHIBACT OoJiee
30 BumoB, uto B 1.4 pasa Bbillie, YeM B CPEIHETACKHBIX EIbHUKAX. BHISBICHO,
YTO KOJIMYECTBO MUKPOMHUIIETOB, BBIICIICHHBIX U3 BEPXHUX TOPU30OHTOB TOYBHI
0epe30BO-€JI0BOr0 MOJIOJHSIKA U OCMHOBO-0€pPE30BOr0 HACaX/I€HUSI B OCEHHHI
NEepUoJl, 3HAYUTEIBHO NPEBBIIIAET MX BECEHHHE TMoKa3aTenu. M30bITouHas
BJIQXKHOCTh W HU3KUE TEMIIEpaTypbl MOYBbI, MO-BUIMMOMY, CTajd MPUYUHOM
HU3KOM YHMCJIEHHOCTUM TOYBEHHBIX TI'puOOB B BeCceHHUM mnepuona. M3menenue
JOMUHUPYIOIIMX BHUJIOB B OCEHHUMH W BECEHHUN TMEPUOJbI CBSI3aHO C
OCOOEHHOCTBIO JIMCTBEHHBIX HacaxAeHUH. B wuccienyemMbix HacaKIESHUAX
OCHOBHAs Macca JINCTOBOTO OTaJa MOCTYMaeT B MOJICTUIIKY B CEHTAOpE-OKTsIOpe.
«CBeXUI» pAaCTUTEIBHBIA OMaJ aKTUBU3UPYET W CIIOCOOCTBYET YBEIWYEHUIO
YUCIICHHOCTH IIeJUTI0JI030pa3pyimTeiei (B 8 pas) u ammonudukaropos (B 1.3
pa3a). OCeHbIO B KOMIUIEKCE MHKPOMHIIETOB IIPOUCXOAST CYIICCTBCHHBIC
u3MeHeHus. [IoSIBJIAIOTCS HEKOTOphIe BHJABI TPUOOB, Takue Kak Acremonium
strictum Alternaria tenuis, Paecilomyces variotl. lilacinus, CI. herbarum,
KOTOpbIE HE BBIACISUINCH B BECEHHUX NPO0ax, MOSBWINCH HOBBIC BHIBL
Mortierella alpina, Gliocladium sp., Penicillium ogmberti, Penicilliunmsp.,
Phoma sp. B »rtor mepwoa HeKOTOpble TIpHObI C BBICOKOW YacCTOTOM
BCTPEYAEMOCTH MEPEelUIM B pa3psl peako Bcrpedaronmxcs. OcoOEHHOCTHIO
0epe30BO-€JI0BOr0 MOJIOJHSIKA SABJISIETCS CIUTOLITHOM pocT
neIrosio3opaspymmreneid pora Chaetomium Mx pa3BuTre B MOJIOJIHSKE HE
CIIy4yallHO U SIBJIIETCA PE3YJIbTATOM PA3JI0KEHUS MOPYOOUHBIX M KOPHEBBIX
OCTAaTKOB B MIOYBE MOCJIE PYOKHU.
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CPABHUTEJIbHAS ITIPOU3BOAUTEJABHOCTD JIECHBIX KYJIbTYP
JIMCTBEHHUMIIBI EBPOIIEMCKOMU B PA3JIMYHBIX YCJIOBUAX
ITPOU3PACTAHUA

I'nazynos 1O.b., Hukomnaes /I K.
HUncmumym necosedenus PAH, c. Ycnenckoe, Mockosckas obnacms, Poccus.
E-mail: yugla@inbox.rudnicko@yandex.ru

KiaroueBble cj10Ba: TMCTBEHHULIA €BPOIIEUCKAsA, POCT, MPOAYKTUBHOCTD.

HawnGosnpmve mo miomnaam MacCHBbI BBICOKOBO3PACTHBIX JIECHBIX KYJIBTYP
aucTBeHHMIBI eBporerickoii (Larix decidua Mill.) B Poccum naxomstcs B
[Topenkom secHrYecTBe MOCKOBCKOM 00J1aCTH U B AHIPEEBCKOM JICCHHYECTBE
Bnagumupckoit ob6nactu. OHu ObUIM CO3/1aHbl BO BTOpOM mojioBuHe XIX Beka
BbgaromuMcst  siecoBogom  K.®@.  Tropmepom. Ilmomaae  KyasTyp C
npeobiiaianeM JUCTBeHHUIILI B [lopeube B HacTosmiee BpeMs paBHa 114ra, Bo
Bnanumupckoit obnactu — 72ra.

VYkazaHHbIC paliOHBI CYIICCTBEHHO pa3IMYalOTCsd 110 TTOYBEHHBIM
ycioBusiM. [Toussr [loperkoro JiecHuuecTBa ACPHOBO-TIO30JUCTHIE CPEAHE- U
TSDKEJIOCYTJIMHUCTBIE HAa TIOKPOBHBIX CYIJIMHKAX W KapOOHATHBIX MOpPEHaX.
CyrMHUCTBI COCTaB CIOCOOCTBYET CE30HHOMY IMEPEYBIIAKHEHHUIO, OJIHAKO
HACAXJCHUS  JIMCTBCHHMIIBI  HAXOJATCSA, KakK TMPaBWiIO, HA  XOPOIIO
JIPEHUPOBAHHBIX YYaCTKaX, TJie N30BITOYHOE YBIAKHEHNE HAOIIOAACTCS TOIBKO
B TOJIbl C aHOMAJILHO OOJIBIIIMM KOJIMYECTBOM 0caakoB. B Cymoroackom paiione
Bnagumupckoit 00acTa, T/Ie pacroiokeHo AHIPEEBCKOE JICCHUUECTBO, MTOYBBI
JIEPHOBO-CPETHEIIO30IMCThIC Ha (DIIFOBUOTIISAIUATILHBIX ITECKaX, MOCTHIACMBIX
TPEIIMHOBATHIMUA M3BECTHAKAMHU W JoJioMuTaMud. OHHU XOpOIIO JPESHUPOBAHBI,
OJTHAKO OTJIMYAFOTCS HU3KUM COJICP)KaHHEM I'yMyca.

JIisi yCHEeNIHOW KyNbTYPhl JUCTBEHHUIIBI HYXHBI JAPCHUPOBAHHBIC, C
Xopomreld asparuedi mouBbl. CojepkaHWE MHUHEPAJIbHBIX BEIIECTB HMMEET
BTOPOCTEIICHHOE 3HAYCHHE, 0oyiee BaKHBI (PU3NUYECKHE CBOWCTBA ITOYBBI U
JIOCTaTOYHOE yBJIAKHEHHE. BMecTte C TeM, 3aCTOMHOE MepeyBIaKHEHHE OTa
opoja He MIEPEHOCHT.

CpaBHEHHE TPOU3BOJUTEIHLHOCTH JIMCTBEHHUYHBIX HACAKICHUA B
Bo3pacte 111-114ner Ha Tpéx npobHbIX mromaasx ([1I1) B [Topeune u Ha TpEX
[IIT B AHapeeBCKOM JIECHUYECTBE MOKa3zano cienytomiee. CpenHuil nuamerp
npeBoctoeB B [lopeune Obu1 paBen 40,4 - 45,%Mm, cpenusis BeicoTa - 39,4 — 40,0
M, 3amac cocrtasui 960 — 1333 vomat B AHJIpEEeBCKOM JIECHHUYECTBE
COOTBETCTBYIOIIMHI Moka3zatenu Obutn paBHbl 38,1 — 42,2cMm, 38,6 — 40,Im u
977 — 1016Mm°Ma™. OxHako cpaBHEHHE TAHHBIX HACAKICHHH MO CPETHHM
MOKa3aTelIIM HE BIIOJIHE KOPPEKTHO, B CHIIYy MMECIONIUXCS Pa3lInyuil B cxeMax
CO31aHus KyJIbTYp, UX TYCTOTE U POMEKYTOYHOM IT0JIb30BAHHH.
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J1J1st OLIEHKHU MOTEHIIMATbHONU MPOU3BOUTEIHLHOCTH MOPO/IbI B PA3JIMYHBIX
yCIIOBUSIX 0o0Jiee MOKa3aTeNbHBIM SBJISETCS POCT JIUAMPYIOUIUX JAEPEBBEB.
Xapakrepuctuku 10% wHaumbonee kpymnHbIx JjepeBbeB Ha 1[I Oblam
cienyromumu. B Tlopeube cpennHuil guaMeTp MaKCUMAalbHBIX JI€PEBHEB
paBHsics 56,9 — 63,%Mm, ux Beicota — 41,3 — 42,44, a 006EM cTBONA — 4,47 —
5,49 M3, B AJIpEeBCKOM JIECHUYECTBE OTHU IMOKa3aTeJu ObUIM pPaBHBI
cooTBeTcTBEHHO 54,6 — 57,%kMm, 41,2 — 41,% u 4,06 — 4,404°, Cpennuii 00bEM
CTBOJIa MaKCHUMaJIbHBIX JepeBbeB JucTBeHHULBI Ha [1I1 B Tlopeube Obl1 paBeH
4,77 »3, a Bo Brnagumupckoit obnactu — 4,26 M, pa3HUIIAa MEXIYy HHUMU
coctaBuia 12%. 11t cpaBHEHUSI MOKHO OTMETHUTh, YTO Y COCHOBBIX JIPEBOCTOCB
3TOT MOKa3aTelb pa3nuyaeTcs Oosee cymecTBeHHO —Ha 18%.

Ha 0onee mnonopoanbix nouBax [lopenkoro jgecHudecTBa JTUCTBEHHHUIIA
€BpOIeiiCKasi HMMEET HECKOJbKO OOJbIIYI0 MPOU3BOAUTENHLHOCTh, YE€M Ha
necyaHblx mnouBax Bmamumupckod o00651acTd, OJAHAKO HMMEIOLIEECS pazinyue
HE3HAYUTEIBHO.

COMPARISON OF LARCH ( LARIX DECIDUA MILL.) CULTURES
PRODUCTIVITY IN DIFFERENT CONDITIONS

Glazunov Yu.B., Nikolaev D.K.
Institute of Forest Sciences of RAS, Russia.
E-mail: yugla@inbox.rudnicko@yandex.ru

Key words: larch, growth, productivity.

The most remarkable areas of exploitable foredues of larch (Larix
decidua Mill.) in Russia are located in Porechieog®bw reg. — 114 ha) and
Anrdeevo (Vladimir reg. — 72 ha). These culturesenereated in the second
half of XIX cent. by well-known forester Karl F. Tihmer.

Soil conditions in these regions are different. lhgasodpodzol soils in
Porechie have more humus (3-5%), but may be watgyeld from time to time
in the years with atmospheric precipitation maximuatue. Sandy soils in
Andreevo are well drained, but have low humus @ainfless than 1%). It is
known that larch requires good aeration of soil dogs not endure stagnant
water-logging.

The data of measurements on experimental plotslantih stands of 111-
114 years old were used for comparison of proditgtiof larch cultures in
Porechie and Andreevo. Average diameter of treeBarechie was 40.4-45.9
cm, height — 39.4-40.0 m, timber volume per heet&60-1333 m The same
characteristics in Anrdeevo were — 38.1-42.2 cn6-3®.1 m and 977-1016°m
However, comparison of average values is not qodwect, because these
stands are differ in trees distribution and intagststand depletion.
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Growth of biggest trees in different conditionsnere significant for
estimating of potential productivity. All trees lafrch on each plot were sorted
on descending order, then morphological charatiesisf biggest trees (10%
of total quantity on each plot) were observed:

Average for biggest trees Porechie Andreevo
Diameter, cm 56.9-63.9 54.6-57.1
Height, m 41.3-42.4 41.2-41.9
Volume, n? 4.47-5.49 4.06-4.40

Generally, the volume of biggest larch trees of-11% years old was
4.77 mt in Porechie and 4.26 *nin Andreevo. Difference between potential
productivity of larch in these locations is 12%.

On more fertile soils of the Porechie forest distthe European larch has
a little larger productivity, than on sandy soifslee Anrdeevo district, however
the distinction is insignificant.

BHEJIPEHUE YCTOMYUBOI'O JIECOIIOJIb30OBAHUS B JIECAX
UPM B POCCHUHA

Jopomnn A.B.
000 «tOIIM-Kiommene @opecm Pyccua», 2. Canxm-Ilemepbype, Poccus.
E-mail: anton.doroshin@upm-kymmene.com.

KiroueBbie cji0Ba: yCTOWYMBOE JIECOMOJB30BaHME, PYOKH yX0ja,
JIECOBOCCTAHOBJICHUE.

Mopenb, WIM  KOHIEMNIMS  YCTOMYMBOTO  JIECOYMPABIICHUS |
JIECOTIONB30BaHMsI YHUBEpPCAJIbHA [IJIT BCEX CTpaH MHUpa U Oasupyercs Ha
CTPOTOM COOJIIOJICHUM TPEX OCHOBHBIX COCTaBISIONMIMX — SKOJOTUYECKOH,
COIMAIPHOW Y APKOHOMHUYECKOUM, KOTOphIe paBHO3HAUHBI. OHA CTAHOBHUTCS BCE
Oonee u Ooyee akTyaldbHOW BO BCEM MHPE B CBS3M CO 3HAUYUTEIHHOUN IMOTEpE
YCTOMYMBOCTH JIECHBIX OSKOCHCTEM, MCTOIICHUEM JIECHBIX pEeCcypcoB U
npobjsieMamMu B collMajgbHOM cdepe secomoyib3oBaHus. JlaHHas MojeHb
MOJTHOCTBIO COOTBETCTBYET MPHUHIIMUIIAM YCTOWYHMBOTO YIIPABICHHS JIECaMU H
OTBETCTBEHHOT'O JIECOIIOJIL30BaHM, JEeKJIapUPYEMbIM JIECHBIM
3aKOHOJATeIbCTBOM P® M HECOMHEHHO MOXET C YCHEXOM IMPUMEHSTHCS B
Poccun.

MexnayHaponHas JeconpoMbliiuieHHas komnanus UPM  npusepxena
OPUHITUIIAM YCTOWYMBOTO PAa3BUTHS W BHEAPSAET HMX B COOCTBEHHBIX U
YIPABJISIEMBIX JIECAX, KOTOPHIE PACIIOIOKEHBI B HECKOJIBKUX CTpaHaX MO BCEMY
mupy. B Poccun xommnanms Bnaneer Tuxsunckum KIIIIX B Jlemunrpanckon
00JlacTH, WMEIOIIUM JIECHBbIE y4YacTKu Iuiomansio okoio 200 Teic. ra B
JOJITOCPOYHOM TOJb30BaHMK. PaboTa mo mepexoay K MOJACIN YCTONYHBOTO
Jeconoyib3oBaHus BeaeTcs 31ech ¢ 2006roaa. Tak, HarpuMep, ObUTH 3aJI0KEHbI
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oOyyarouue necHble MaccuBbl «EpemMuHa ropa» u «KorenaeBo», Ha KOTOPBIX
oTpabartsiBaeTcss moaxoa UPM k coxpaHeHHIO OMOJIOTMYECKOTO pa3HOOOpa3us
Opy  JIECONOJIb30BAaHUM M MPOBOAMUTCS OOydYeHHE JUIsi COTPYIHUKOB H
3aMHTEPECOBAHHBIX CTOPOH. Co37aHNE IEMOHCTPAIIMOHHBIX JIECHBIX YYaCTKOB B
2009r. crasno JOruYHBIM MOCJIEI0BATEILHBIM MPOI0DKEHUEM ATOM pabOTHI.

Ha paemMOHCTpallMOHHBIX JIECHBIX YYacTKax OyayT MpeACTaBICHBI
BapHAHTHI C TIPOBEACHHEM HEKOMMEpPUYECKUX (OC3JIMKBUIHBIX) H KOMMEPUYECKUAX
(MMKBUAHBIX) PyOOK yX0/a B APEBOCTOSIX PA3HOTO IMOPOIHOTO COCTAaBA, a TAKKE
C BBHIPAIIMBAHWEM  BBICOKOMPOAYKTHBHBIX  OEPE30BBIX HACAXKIACHUN U
0eCcCyYKOBOM APEBECHHBI B JIMCTBEHHO-XBOMHBIX MOJIOJHSIKAX. 3aKJIagKa TaKuX
YYacTKOB TMpeArnoaraeT TectupoBaHue "HOBBIX perHOHAIBHBIX HOPMATHBOB
JUId WHTCHCUBHOW W YCTOWYMBOM MOJEIW BEIACHUS JIECHOTO XO3SMCTBA A
JIECOPACTUTEIbHBIX yCJIOBUM TuUXBHHCKOro paiioHa JleHuHrpasackoi obmactu”
(2009), mnoarororineHHbIXx coBMecTHO poccuiickumu  (CIIOHUMJIIX) w
¢unckumu (HUUW neca OuHISHIUHN) CHCHMATIUCTAMH U SKCIIEPTAMH B paMKax
npoekta "'Pa3Butve HOpMaTHBHON 0a3bl YCTOMYMBOIO JIECOMOJB30BAHUS Ha
pernoHanbHOM ypoBHe (JIeHMHIpaackas 001acTh)".

CrnenyomuM MIaroM KOMIAHUS IUTAHUPYET PaclHpoCTPaHUTh OIBIT C
JEMOHCTPAIIMOHHBIX YYaCTKOB Ha BCIO TEPPUTOPHIO apeHIbl T|HUXBUHCKOTO
KJIITX.

Brenpenne MexXTyHApOIHBIX MPUHITUIIOB YCTOWYHUBOTO JIECOYTPABICHUS
B TuxBunckom KIJIIIX B mnepcnexkTuBe NO3BOJUT 3HAYUTEIBHO ITOBBICHUTH
KaueCTBO JIECHBIX PECypCOB, YIAyUYIIUTh TOPOJHBIA COCTaB, YBEIUYHTH
peHTa0EIbHOCTD JIECO3aroTOBOK U 3(P(EKTUBHOCTH BEJICHUS JIECCHOTO XO3SIICTBA
B II€JIOM Ha apeHIyeMOW TEeppUTOPUU TMpPU OIAHOBPEMEHHOM COXPAHEHHUH
OMOJIOTHYECKOT0 pa3HOOOpa3usi.

IMPLEMENTATION OF SUSTAINABLE FOREST MANAGEMENT IN
UPM FORESTS IN RUSSIA

Doroshin A.V.
UPM-Kymmene Forest Russia, St. Petersburg, Russia.
E-mail: anton.doroshin@upm-kymmene.com.

The Model or Concept of sustainable forest managémainiversal for all
countries. It is based on the strict observationthoée main components —
ecological, social and economic, all of which haagual importance. The
implementation of sustainable forest managemebeming more and more
topical at the global scale due to the significimsts of the forest ecosystem's
sustainability through the depletion of forest gses and problems in the
social sphere of forest use. The sustainable fomemtagement model has
worked well in Europe. The model is fully considtevith the principles of
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sustainable forest management and responsiblet fiases the declared Russian
forest legislation, and can be successfully usdiussia.

UPM, an International forest-industry company, dals principles of
sustainable development and implements them iowits forests in Finland, the
UK, the USA, and Uruguay. In Russia the company hssown logging
company, Tikhvinsky KLPH, in Leningrad oblast witing-term leasing rights
to about 200,000 hectares of forest land. The ittando a model of sustainable
forest management started in UPM forests in théwinsky lespromkhoz in
2006. For instance, the Study Forest Areas "Ereripnaa" and "Koteljovo"
were established during 2006 and 2007. Areas ef @aosystems and valuable
habitats are represented there. The Study ForesasAaim at examining
contemporary methods of biodiversity conservatiamirgdy forest logging, as
well as at training personnel and visually demaistg UPM's approach to
nature conservation in Russia to all groups of edtalders. Since 2008, the
protection of valuable habitats during harvestiag become obligatory for the
entire leased territory.

The establishment of demonstration forest site009 was a logical
continuation of this work. Demonstration foresesiwill represent the varieties
of non-commercial thinnings in stands of differémete composition, as well as
the growth of high productive birch stands and Keets wood in young mixed
stands. The establishment of demonstration sitdargeted at testing "New
regional normative standards for the model of isitex and sustainable forest
management (Tikhvinsky district of Leningrad Oblasta case study)", 2009,
jointly prepared by Russian (St. Petersburg ForeBisearch Institute) and
Finnish (Finnish Forest Research Institute) expen#hin the project
"Development of regulatory systems for sustaindbfest management at the
regional level (Leningrad Oblast).

For it's next step, the company plans to extend eRkperiment to
demonstration sites throughout the Tikhvinsky KLIREise.

The implementation of international principles ofiswinable forest
management in the Tikhvinsky KLPH will, in the lortgrm, significantly
improve the quality of forest resources by imprgvapecies composition, and
increasing profitability and the effectiveness ajding in general on the leased
territory, all while maintaining biological divetgi

CPABHEHHUE CTPYKTYPbI MEHEE PA3PYIIEHHBIX U .
YIIPABJIAEMBIX TPAAUILIMOHHBIM CIIOCOBOM HACAXKAEHUU
B CEBEPHOM 3AT'POCE (I'. BAHD, 3AITIA/l UPAHA)

I'axpamanu JI., Canexuan M., I'azandapu X.
Kypoucmanckuii ynusepcumem, Upan.
E-mail: |_ghah@yahoo.com, l.ghahramani@uok.ac.ir.
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KiroueBble  ciaoBa:  CTpyKTypa  HacakACHHs,  TPAJUIMOHHOE
N0JIb30BaHUE, MEHEE pa3pylIeHHbIe HacaxaeHus1, CeBepHbiit 3arpoc, Bans.

Jleca CeBepHoro 3arpoca UMEIOT nopociaeBbie GOpMbl U HAXOIATCS MOUTH
B pa3pylIeHHOM cocTOssHMHM. B ropone Ban» cyliecTByeT MECTHOE 3HAHHE C
LEJIBI0 JIECOMOJIb30BaHus. B TpagAuUMOHHOM JIECHOM XO3MMCTBE XO3SUH
JPEBOCTOEB YIPaBJISACT JAPEBOCTOEM OJIHOBO3PACTHBIM (HA CTBOJIC JIEPEBHEB) U
pPa3HOBO3PACTHBIM (Ha 3eMiie) Croco0aMu C IEJbI0 YIOBICTBOPCHHMSI TacTOMINA
JUTSI CKOTa M IPEBECHHBI.

Pabota mocBsieHa M3y4eHUIO CTPYKTYphl HacaxkiaeHuil B CeBepHOM
3arpoce Ha 3amaae Wpana. Jlns mpoBeneHus WcCiieqoBaHUsA ObUTO BBIOpaHO 6
JIECHBIX HACAXKIEHUM, OTPAKAIOIIMX MEHEE pa3pyLICHHbIE U YMNPABIISIONINECS
TPaJAMIIMOHHBIM CIOCOOOM HacaXKJeHuss B TpEX pailloHax Tropona Bawo.
BriOpannbie HacaxaeHUss B KaXIOM paloHe HMeNId Noa00HbIe (U3UKO-
reorpaguyeckuii paxTophl. [l U3ydeHUsT COCTOSIHUSI YKA3aHHBIX HACAXKICHUIA
B KaXIOM M3 HHX METOJOM CIIy4ailHOM BBIOOPKH OBUIO 3aJI0KEHO O
IPSIMOYTOJIBHBIX MPOOHBIX Iiomanerd pasmepom 0,06 ra (20x30 m). Ha
NpOOHBIX TIOIMIAASIX Y BCEX JEPEBbEB W MOOErOB € TOJIIMHON OOJIbIIE S CM
OBLITM M3MEPEHBI TUAMETP Ha BBICOTE TPY/H, BHICOTA, TUaMeTp KpoHbI. Creayer
OTMETHTh, YTO Ha JTHUX Mpobax OBLJIO TaKKe H3MEPEHO BEreTaTUBHOE W
ceMeHHOe B0300HOBIeHUsA. COMOCTAaBICHNE W3YYEHHBIX HACAXKICHHUM, C TOUKH
3pEHUS BBIIIEHA3BAHHBIX MMOKA3aTENEH, OBIO BBITIOJIHEHO C TTIOMOIIBIO KPUTEPUS
CrtbrosieHTA.

Pe3ynbTaThl MOKa3bIBAIOT, YTO pA3IHYAE CPEAHEH BBICOTHI, JAHAMETPA
KpOHbl M  COCTaBa JpPEBOCTOS  MEXJIYy MEHee pa3pylIeHHbIMU U
YOPABJISIIONIUMUCS TPATUIUOHHBIM CIOCOOOM HACAXKIEHUSMU JOCTOBEPHO Ha
ypoBHe 1%. B paitonax boun u Sro6aban pasnuuue CpeaHed Iuioniaau
MOMEPEYHOTO CEUEHHUsT Ha Tra M CPEAHEro JMaMeTrpa B HCCIETyEeMbIX
HACaXJCHUSIX Ha YPOBHE OJTHOTO MPOLIEHTA JOCTOBEPHO, OJIHAKO B paiioHe [los,
C TOYKHM 3pEHMSI ITUX TMOKa3aTejeH, pazinyue MeXAy HaCakKIACHUSIMHU He
JOCTOBEpHO. Pe3ynbTaTbl CTAaTHCTHUYECKOTO aHalu3a MOATBEPKIAIOT, YTO
pa3iuure KOJUYeCTBa CEMEHHOTO W IOPOCICBOrO0 BO30OHOBICHMI (HWMXKE W
BBIIIIe 2 M) B U3yYCHHBIX HACAKJICHUSIX TOCTOBEPHO Ha ypoBHE 1 %.

COMPARISON OF FOREST STRUCTURE UTILIZED BY
TRADITIONAL METHOD WITH LESS-DISTURBED FOREST STAND S
IN NORTHERN ZAGROS (CASE STUDY: BANEH, WESTERN IRAN )

Ghahramany L., Salehian M., Ghazanfari H.

University of Kurdistan, Sanandaj, Iran.
E-mail: |_ghah@yahoo.com, l.ghahramani@uok.ac.ir.
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Key word: Forest structure, Traditional utilization, Lesstdrbed stands,
traditionally used stands, Northern Zagros, Baneh.

Northern Zagros forests are coppices and almostroyesl. In Baneh
region, a kind of native knowledge of forestry Hmeen formed for enabling
local communities to survive using forest resourdeghis traditional forestry,
owner of forest applies mixture styles of even-cageppice on tree (on trunk &
crown) and uneven- aged coppice (on earth) forgreg food for domestic
animals and wood. In this research, three lessuthistl and three traditionally-
used stands were selected in different regionsaofeB city. Selected stands in
any region had similar physiographic conditionsirfiirectangular plots (2030
m) were established in the selected stands by margkmpling. In each plot,
biometrical indices(all of over 5cm dbh trees, speaiameter at breast height
(i.,e. 1.3 m above ground)eight and canopy diametef live trees for dominant
tree species, i.eQuercus branti Lindl., Quercus infectoria Oliv.,u€rcus
Libani Oliv. and regeneration were measured. Measured factoress -
disturbed stands and traditionally- used standseweompared. Species
composition and regeneration in studied standsceagared by chi-square test.
The differences in diameter size, basal area, mmedheight of studied stands
were analyzed using independent-samples t testra@ee canopy area of
dominant trees was compared by Mann-Whitney t&€ke results show that the
difference of trees combination between less-distdrand traditionally-used
stands is significanfp<0.01).The results also showed that the total heagildt
crown area are significantly different (B<01) among the stands. Basal area and
mean diameter at breast height between less-destuand traditionally-used
stands of Boiin and Yakobabad were considerabfemint (P<0.01); however,
in less-disturbed and traditionally-used standSlufwe there was no significant
difference. Seed and coppice regenerations (loveg&er 2m) differ markedly
between less- disturbed and traditionally-useddstéx 0.01).
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MHTEHCUBHOCTDb CHU/KEHUSA KAYECTBA IPEBECHUHBI
CYXOCTOMHBIX JEPEBBEB

1 . 2
3parunues B.b.", bapanckuii A.B.

1 N N .

benopycckuii cocyoapcmeennwiti mexuonocuueckuil ynugepcumem, 2. Munck,
2 . . 4
Pecnybnukanckutl 1ecHoti ceneKkyuoHHo-cemeno8ooueckutl yeump, benapyce.

E-mail: mycolog@tut.by.

KiawueBble cii0Ba: CYXOCTOﬁ, Ka4eCTBO JOPCBCCHUHLI, IIPOYHOCTD,
TBEPAOCTD

CHmwKeHHe BpEJOHOCHOCTM NIATOJIOTHHA Jieca SBJISAETCS BaKHEHIIEH
3a/layeil JIeCO3allUThl U JIECHOIO XO3SMCTBAa B LEJIOM. YIIepO, MPUHOCUMBIMA
BpEAUTEISIMU U OOJIE3HSMH JPEBECHBIX MOPOJ, OTPOMEH U CKJIAAbIBAECTCS W3
MHOKECTBa (PaKTOpPOB, TAaKMX Kak YIYyIIEHHAas BbBITOJa OT HEIOMOIYyYCHUS
KOHEYHOU IPOAYKLUMHU JIECOBBIPAIIMBAHNAS — LEHHOM KPYIIHOM APEBECHHBI, U
3aTparbl Ha NPOBEIAECHUE JIECO3AUIUTHBIX MEPONPUATUH, TONOJIHUTEIbHBIE
3aTpaThl Ha PEKYJIbTUBAIMIO YYacCTKOB M3 TIOJ TMOTHOIIMX HAaCaXJACHUH,
YXYALICHUE KAadecTBa M KOJMYECTBA HEIPEBECHBIX CBIPHEBBIX PECYPCOB,
CHIDKEHHE DKOJIOTMUYECKUX, PEKPEAllMOHHBIX U Apyrux QyHkumil jgeca. Ocobo
MOKHO BBIJIEINTH YIIEPO BBI3BIBAEMBIM IMOpUYEH JAPEBECUHBl CYXOCTOWHBIX M
BAJIEKHBIX JIEPEBBEB, 00PA3yIOIIMUXCS B PE3y/bTaTe€ Pa3BUTHUS MATOJIOTMUECKHUX
aBiieHnd. CpegHue pasmepsl JEpeBbEB NATOJOTHYECKOr0 OTIaAa, Kak IpaBuilo,
npuOIMIKAIOTCA K CPEJHUM pa3MepaM JEpeBbEB B HACAKICHHM, a HE PEAKO U
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IIPEBBIIIAIOT UX. ECTECTBEHHO, U C JIECOBOACTBEHHOU U C JIECOXO35UCTBEHHOMN
TOYEK 3PEHMs MATOJOTMYECKUN OTHaj HEe0OXOAMMO BbIOMpATH €Ille Ha JdTare
CUJIBHO OCJIa0JIEHHBIX M YCBIXAIOIIUX JIepEBbEB. [laHHOE MeponpUsTHE TOMUMO
BBINIOJIHAEMBIX ~ CAaHUTApPHBIX  LI€JIed  MO3BOJIAET  MOJYYUTh  €Ille  He
MOBPEXJICHHYIO BPEAUTENSIMU M OOJIE3HSIMU CTBOJIOBYIO JpeBecuHy. OHako,
KAaK IOKa3bIBAa€T IMPAKTHKA, y JIECOXO3SMCTBEHHBIX MNPEANPHUATUN HE BCeraa
UMEETCS BO3MOKHOCTh ONEPATHBHO PEarupoBaTh Ha BO3HUKAIOLIUE MATOJIOIHU
neca. Ilpy eaMHUYHOM YCBIXaHWU J1aK€ KPYIHBIX JE€PEBBEB LIEHHBIX IMOPOJ
npoBefeHHe pyOOK MOpOil HE BO3MOXKHO M3-32 HECOOTBETCTBHSI MapaMETPOB
JPEBOCTOSI KpUTEPUSIM Ha3HAUEHUSI pyOOK yXOJa WM CaHUTapHbIX pyOok. [Ipu
IPOSIBJICHMM  MAacCCOBBIX  NATOJIOTMYECKUX  SIBJIEHUM  JIECOXO3SIIICTBEHHBIE
NPEANPUATUS HE CIPABISIOTCS ¢ 00bEMOM CaHUTAPHBIX MEPONPHUSATUH, KaK 3TO
HAOJIOANIOCh, K TMPUMEPY, B SICEHEBBIX, €JOBBIX M JyOOBBIX HACAXKACHUSIX
benapycwu.

Jnist  pemieHust 3aJayd MO ONPENENIEHUI0 CKOPOCTH  JIerpajlaliiu
JPEBECUHBI CYXOCTOSl HauOOoJIee LIEHHBIX JIECOOOPa3yIOLUX MOPOl HEOOXOIUMO
ObLJIO BBISIBUTH OCHOBHBIE IMOPOKH, BO3HHMKAIOIIME B CTBOJIAX CYXOCTOMHBIX
JIEPEBbEB, M OLEHUTh MX BIMSHUE Ha (U3MKO-MEXAHMUYECKHE CBOMCTBA U
KAau€CTBO 3aroTaBIMBAEMBIX KPYIJIBIX JIECOMATEPHAIIOB.

AHanmu3 MOJENBHBIX JEPEBbEB OTIMANa PA3HOM JAaBHOCTH YCBIXaHUSA
MO3BOJIUJ BBIIBUTH 3 OCHOBHBIE TPYMIbI TOPOKOB, BOSHUKAIOIINX B APEBECUHE
CYXOCTOSI: YEPBOTOUYMHBI; TPEIIUHBI;, THUIU. B COOTBETCTBUM CO CTaHAAPTOM Ha
KpYTJble JecoMaTepuasbl ObLIO BBISIBICHO, YTO 3THU MOPOKU HE CHUXKAIOT COPT
3aroTaBIMBAEMBbIX JiecoMarepuanoB Huxke |l 'y cyXocTOMHOI COCHBI U sICE€HS Ha
NPOTSHKEHUU 2-X JIeT, y ny0a Ha npotsokeHuu 10 mer. CymiecTBeHHas pa3HUIlA B
CKOpPOCTH Jerpajaluy KayecTBa JPEBECHUHBI OO0YCIOBJIEHA  Ppa3IUYyHOM
OMOCTONKOCTBIO MOPOI.

MexaHnuueckue  CBOMCTBa  SIBISIIOTCS  HauOojiee  XapaKTEPHBIMU
MOKa3aTeNIIMH  COCTOSIHUS, WJIM CTENEeHU Pa3pyLIEHHOCTH JIPEBECHHBI.
HccnenoBanusi mokasainu, YTO CyXOCTOM 2-IeTHEH JaBHOCTH COCHBI U SICEHS, a
TaK)Ke BaJeX, MPOJEKABIIMK Ha 3emiie 1 ToJl, MOKa3bIBAIOT UIECHTUYHYIO CO
3I0POBOM JIPEBECHHOM MNPOYHOCTH M TBEPAOCTh. [IpoyHOCTH HOpeBeCHUHBI
TPEXJETHETO CYyXOCTOSl M JBYXJIETHETO Bajeka CHIKeHa Ha 25—35 %o Bcemy
CEUYCHUIO fA7pa, a TBEPJAOCTh CHIKaeTcs Ha 15-27 %mpu HE3HAYUTETHHOM
CHWKEHUU IIOTHOCTU. MatocTokast 3a00JI0HHAsI IPEBECUHA COCHBI U SICEHS 3a
3TOT NEPHUOJ JOCTUTraeT TPEThEH CTaJAWd THUEHUS WM pa3pyllaeTcs ele Ha
CTaJIY BBHITUJIOBKH 00pa3loB. SipoBasi ApeBecuHa CyX0CTos AyOa He U3MEHSET
CBOIO [TPOYHOCTH U TBEPIOCTH Ha NpoTsikeHun 10 e,

Takum 00pa3oM, BOMPEKHA CIOXKUBIIMMCS TPAAMIMAM, JIPEBECUHY
CYXOCTOMHBIX JIEPEBHEB HEJb3sI OTHOCUTH K Kareropuu ApoBIHOU. CKOpPOCTbH
Jerpajalliyi Ka4yecTBa CyXOCTOsl 3aBUCUT OT OMOCTOMKOCTU APEBECHOU MOPOJIBDI.
C 1eNbl0 CHUXEHUSI BPEIOHOCHOCTU IMATOJOTUM Jieca JIEJIOBbIe CYXOCTONHBIE
JIEpPEeBbsl COCHBI U SICEHS JOJDKHBI BBIPYOAThCs HE MO3[HEE ABYX JIET MOCIe
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yCBIXaHus, 00Jiee CTOMKas JPEBECHUHA CYXOCTOS y0a MOJYKET 3aroTaBiIuBaThCS B
teyenue 10 er.

INTENSITY REDUCING QUALITY WOOD DEAD TREES

Zvyagintsev V.B!, Baransky A.V.?

'Belorus State Technological University, Minsk,
’Respulikansky Forest Breeding and Seed Centerfigela
E-mail: mycolog@tut.by.

Key words: dead wood, wood quality, strength, hardness.

Reducing harm forest pathology is an important @ifstorest protection
and forest management in general. The damage kbroygrests and diseases of
trees is huge and consists of many factors, suclosssof profits from the
shortfalls in the final product forestation - larnggduable timber, and the costs of
protective measures, the additional cost of regtegntand from under the dead
planting, deterioration of the quality and quantrign-wood raw materials,
reduction of environmental, recreational and otHenctions of forests.
Especially can distinguish damage caused by de#tion of dead-standing
wood and lying trees, resulting from the developmef pathological
phenomena. The average size of dead-standing appspach to the average
size of trees in the plantation, but not rare axcked them. Naturally, and with
forestry and forest views dead-standing trees shbalharvested at a stage of
very weakened and dry up of trees. This event bssekecutability sanitary
purposes allows to receive stemwood not get damagepests and diseases.
However, as practice shows, the forestry enterpr@gge not always possible to
respond rapidly to emerging forest pathology. Wiiles unit shrinkage even
large trees of valuable species cuttings are samstinot possible due to the
mismatch criteria for designation of stand thinnargl sanitary cuttings. When
discovering mass of pathological phenomena forestitgrprises can not cope
with the volume of sanitary measures, as obsefee@g&xample, ash, fir and oak
plantations in Belarus.

In order to solve the problem of the rate of degtiah of wood dead-
standing wood of the most valuable forest tree isgeit was necessary to
identify the major defects that arise in the trumisdead-standing trees and
assess their impact on the physical and mechamioperties and quality of the
harvested timber.

Analysis of dead trees of various prescription migyrevealed 3 major
groups of defects occurring in the wood of deaddr&vormholes, cracks, rot. In
accordance with the standard for round timber wasd that these flaws do not
reduce the grade of harvested timber from belovoflitiead-standing pine and
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ash over 2 years in oak for 10 years. The essedifi@rence in the rate of
degradation of wood quality due to different remiste of species.

Mechanical properties are the most characteriggifopmance status, or
the degree of destruction of timber. Studies hénave that the dead 2-year-old
pine and ash, as well as snags lain on the grouypeld, show identical with
healthy wood strength and hardness. The strengtivoold three-year dead-
standing trees and two deadfallen wood, reduceZbby5% throughout the core
section, and the hardness decreases by 15-27%awslight decrease in density.
No resistance sap wood of pine and ash for thegerp to the third stage of
decay and destroyed in harvesting the samples.tii@ad dead oak tree does
not change its strength and hardness for the Gagtdrs.

Thus, contrary to the established tradition, th@dvof dead trees can not
be attributed to the category of fuel wood. The rat degradation depends on
the quality of dead-standing wood durability treés.reduce the harmfulness of
forest pathology business of dead trees, pine ahalaould be cut down within
two years after the drying up of more resistant dvdead-standing oak tree can
harvested within 10 years.

AAHAMHUKA POCTA EJIOBbIX TPEBOCTOEB
MMPON3PACTAIOIINX HA BOCTOYHOU I'PAHUILE CBOEI'O
APEAJIA

N3oToBa H.T'.
Tuxooxeanckuti cocyoapcmeeHublil yrugepcumem, 2. Xabapoasck, Poccus.

E-mail: aksik3@yandex.ru.

KiarwuyeBble cjioBa: ApeBOCTOM, XOJ pPOCTa, IU3BIOHKTUBHBIA apead,
€JILbHUK 3€JIECHOMOIIHBIN, THII JIECA.

Jlec — cnokHeas Onooruyeckas CucTeMa, U3y4eHrne KOTOpoil CBA3aHO
C JIIUTENbHBIMM U MAacIITa0HBIMU HCCIICJOBAHUSIMHM, OPUEHTHUPOBAHHBIMM Ha
nojiyueHue MH(OPMALUK O 3aKOHOMEPHOCTSAX POCTa U Pa3BUTHUSL HACAKICHUU.
Ota uHdopmanus BakHA AN OOBEKTOB, HAaXOIAUIMXCA HA TPAHUIIE CBOETO
apeasia. TakuM 0OBEKTOM SIBJIAFOTCS €JIBHUKH, MPOU3PACTAIOIINE HA BOCTOYHOM
rpaHuiie cBoero apeana (BaHuHCKMIA paiioH Xa0apoBCKOTO Kpasi).

Enp asHCKasi MMeeT NU3BbIOHKTHBHBIA apeas, IJaBHas 4acTb KOTOPOTO
pasmenieHa Ha BOCTOYHOM OKpamHe EBpOa3MaTckoro Marepuka, OCTpOBaX
Caxanun, Kynamup n Xokkaiino, a nogqunHeHHbsle Ha KamuaTtke u XoHcro. Ha
MAaTEPUKOBOM YacTU €IbHUKA HMMEIT CIUIOIIHOE pacHpeAciIeHHE 110
TEPPUTOPHUH, OTIIMYAIOTCS XaPAKTEPOM POCTA U CTPOECHHUS.

OOBEKTOM M3Yy4YEHHs X0/1a POCTa €JI0BbIX HACAXKICHUN ABIISJIUCH €IIbHUKU
CeBEepHOro JIECHUYECTBA, PACIOJOKEHHOIO Ha TEppUTOpUH BaHMHCKOroO
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MYHULIMNATBHOTO paiioHa XabapoBCcKOro Kpas. JIecuctocTh pailoHa COCTaBIISIET
89 %.

B kadecTBe 3KCIEpUMEHTAIBLHOIO Marepuajja ObLIM HCIOJb30BAaHBI BCE
TakcalmoHHble onucanus CeBepHoro JiecHudecta (miomanp 915749ra). U3
ATOTO KOJIMYecTBa Oblia cjenaHa BHIOOpKa BBIJCIOB C MpeolagaHueM €JIOBBIX
HacaxaeHud (4 emuHuIl W Oosee). AHanW3 XoJa pPOCTa HaCaXKICHUH
OCYIIECTBIISUICS IS OJHOTO THMa jieca — EM3 (elbHUK 3eJIeHOMOIIHEIH). B
aHaNMM3€ YYacCTBOBAIM HACAXJICHMs, TOJHOTa KOTOpbhIX coctaBmsier 0,4-0,8.
[TepBoHaYAIEHO CTPOUITUCH TPAPUKH 3aBUCUMOCTH BBICOTHI, TUAMETpa U 3amaca
OT BO3pAacTa HacaXJAeHU. 3HAYEHUs] TaKCAllMOHHBIX IOKa3aTesield B Ipejaesiax
KJlacca BO3pacTa  yCPeOHSIIUCh, 3aTeM rpaduyecKd  BBIPABHUBAJINCH.
BripoBHEHHBIE JaHHBIE OIMCHIBAIMCH aHAIUTUYECKU. B pesynprare Oblia
COCTaBJIeHA TabJMIIAa X0/1a POCTa €TLHUKOB 3€JICHOMOIIIHBIX.

Tabauma
Ta6J'II/II_Ia X0Ja poCTa CJIbHUKOB 3CJICHOMOIIHBIX
0
Bospact Cocran Bricora, | JInamerp, 3a§1ac, Cpennuii | Texymmit Texyﬁlero
M cM m3/ra | mpUPOCT | MPHPOCT
pUPOCTa
10 AE2111J1356 1,1 1,4 1,5 0,15 - -

20 AE2111J1366 2,5 3,1 6,5 0,33 0,50 7,8
30 AE2I12J1256 4.4 5,0 15,4 0,51 0,89 5,8
40 AE3I12J1156 6,4 7,1 28,4 0,71 1,30 4,6
50 AEAIT1JI1B6 8,4 9,4 44,1 0,88 1,57 3,6
60 S5E3I11JI156 10,2 11,5 60,7 1,01 1,66 2,7
70 S5E3I12]1 11,9 13,7 77,1 1,10 1,64 2,1
80 S5E2I12J1156 13,3 15,6 92,3 1,15 1,52 1,7
90 5E3I1266 14,5 17,5 106,1 1,18 1,38 1,3
100 5E3I1266 15,5 19,1 118,3 1,18 1,22 1,0
110 | S5E3JI1II166 16,3 20,5 128,6 1,17 1,03 0,8
120 | 5E2J12I1166 16,9 21,7 137,7 1,15 0,91 0,7
130 6E3ITLI 17,4 22,7 145,6 1,12 0,79 0,5
140 6E3I1LII 17,9 23,6 152,6 1,09 0,70 0,5
150 6E3I1L1 18,3 24,5 158,8 1,06 0,62 0,4
160 6E2I12]1 18,7 25,3 164,7 1,03 0,59 0,4
170 6E2I12]1 19,0 26,1 169,8 0,99 0,51 0,3
180 7TE3I1 19,3 26,8 174,5 0,97 0,47 0,3
190 7TE2I11]1 19,6 27,5 178,8 0,94 0,43 0,2
200 7TE2I11J1 19,9 28,1 182,6 0,91 0,38 0,2
210 8E1ITLII 20,1 28,8 186,0 0,89 0,34 0,2
220 8E1ITLII 20,3 29,3 189,0 0,86 0,30 0,2

AHaM3 cOCTaBIEHHON TAaOIUIBI ITOKa3ai, uTo B 2201eT HaCaXKIEHUE EI1IE
HE JIOCTUTJIO CBOEH €CTECTBEHHOW CIEIIOCTH W MOXKHO MPEANOJIOXKUTh, YTO
pacnan Hacaxaenus HauyHercss kK 250 rogam. KonwmdecTBeHHOU CmenocTu
eJIBbHUKY 3ejeHoMoIHbIe JocTturaeT B 90-100meT.

Takum 006pa3oM, MOCTPOCHHBIE TAOJIUIIBI XO/a MOKA3BIBAIOT, UYTO JIJIS €71
asHCKOW, MPOM3PACTAOIIECHd HA BOCTOYHOW I'PAHMUIE CBOETO apeasa, XapakTepHa
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BO3pacTaroiass HHTCHCUBHOCTh pPOCTa APEBOCTOEB. ToUyka KyJIbMHHAIIMH 3araca
Habmonaercs B 90 met. Takue 0cOOEHHOCTH POCTa €M CBS3aHBI, IPEXKJIE BCETO,
C JKOJOTO-(pUTOICHOTUYECKHUMH yCIOBUSAMH. JIJIUTETLHOCTP W  CTCIICHB
3QICPKKA B POCTE IOKOJCHHUS €7d, (POPMHUPYIOIIETOCS TOJI MaTCPUHCKUM
TIOJIOTOM, WUIH €€ OTJCIbHBIX WHIAMNBUAYYMOB, MOXXHO pacCMaTpPHBaTh KaKk Mepy
HANpPSDKEHHOCTH ~ BEAYIIMX  JKOJOTHMYECKMX  (pakTopoB  (CBeT, BJjara,
NUTATEIbHBIC BEIIECTBA), BBI3BAHHYIO MEKBHIOBBIMA W BHYTPUBHIOBBIMHU
B3aMMOOTHOIIIEHUSIMU.

Pa3paboTannbie B pe3yibTare TaONMIBI XO0/la POCTAa IO3BOJAT Ooiiee
000CHOBAaHHO Ha3HA4YaTh XO3AWCTBCHHBIC MEPONPHUATHS B  CIIBHUKAX
3€JIEHOMOIITHBIX MMPOU3PACTAIONINX HA BOCTOYHON TPAHMIIE CBOETO apeara.

DYNAMICS OF GROWTH OF FUR-TREE FOREST STANDS
GROWING ON THE EASTERN FRONTIER OF THE AREA

|zotova N.G.
Pacific state university, Khabarovsk, Russia.
E-mail: aksik3@yandex.ru.

Key words: a forest stand, a growth course, a disjunctiva,adir
grove green moss, wood type.

Wood — the most complicated biological system, Wwhsatudying is
connected with the long and scale researches fdcosereception of the
information on laws of growth and development anpings. This information
Is important for the objects which are on bordethaf area. Such object are the
fir groves growing on an eastern frontier of theeaar(Vaninsky area of
Khabarovsk territory).

The fur-tree far east has the disjunctive area lwhicdy is placed on
east suburb of the Euroasian continent, islandsh&iss, Kunashir and
Hokkaido, and subordinates on Kamchatka and HonShua continental part
fir groves have continuous distribution on teritodiffer character of growth
and a structure.

Object of studying of a course of growth of furerplantings were fir
groves of Northern forest area located in territoiryaninsky municipal area of
Khabarovsk territory. Area Lesistost makes 89 %.

As an experimental material have been used altitaxdescriptions of
Northern forest area (the area of 915749 hectabashple has been made of this
guantity wood site with prevalence of fur-tree piliags (4 units and more). The
analysis of a course of growth of plantings wasiedrout for one type of wood
— EM3 (a fir grove green moss). The plantings which cletemess makes 0,4-
0,8 patrticipated in the analysis. Schedules of degece of height, diameter and
a stock from age of plantings originally were undenstruction. Values rate
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indicators within an age class were averaged, tjraphically levelled. The
levelled data was described analytically. The taifla course of growth of fir
groves green moss has been as a result made.

Table
The table of a course of growth of fir groves gre@ss
. Diameter Stock, Average Th_e % of a
Age Structure Height, m ' m3/ . flowing | current
sm gain . .

hectare Gain gain
10 | 4E21TUI13B6 1,1 14 15 0,15 - -
20 | 4E2I1U1366 2,5 3,1 6,5 0,33 0,50 7,8
30 | 4E2112J12b6 4,4 5,0 15,4 0,51 0,89 5,8
40 | 4E3M12J1166 6,4 7,1 28,4 0,71 1,30 4,6
50 | 4E4I1U1166 8,4 9,4 44,1 0,88 1,57 3,6
60 | S5E3ILI166 10,2 11,5 60,7 1,01 1,66 2,7
70 5E3I12J1 11,9 13,7 77,1 1,10 1,64 2,1
80 | SE2I12J11b6 13,3 15,6 92,3 1,15 1,52 1,7
90 5E3I1266 14,5 17,5 106,1 1,18 1,38 1,3
100 5E3I12b6 15,5 19,1 118,3 1,18 1,22 1,0
110 | 5E3JI1I1166 16,3 20,5 128,6 1,17 1,03 0,8
120 | SE2JI2I1166 16,9 21,7 137,7 1,15 0,91 0,7
130 6E3ITLIT 17,4 22,7 145,6 1,12 0,79 0,5
140 6E3ITLIT 17,9 23,6 152,6 1,09 0,70 0,5
150 6E3ITLIT 18,3 24,5 158,8 1,06 0,62 0,4
160 6E2112J1 18,7 25,3 164,7 1,03 0,59 0,4
170 6E21T2J1 19,0 26,1 169,8 0,99 0,51 0,3
180 7E3I1 19,3 26,8 174,5 0,97 0,47 0,3
190 7TE2ITL1 19,6 27,5 178,8 0,94 0,43 0,2
200 TE2ITLT 19,9 28,1 182,6 0,91 0,38 0,2
210 8ELITLIT 20,1 28,8 186,0 0,89 0,34 0,2
220 S8ELITLI 20,3 29,3 189,0 0,86 0,30 0,2

The analysis of the made table has shown that @ny22rs planting yet
has not reached the natural ripeness and it isljpes® assume that planting
disintegration will begin by 250 years. Quantitatikipeness fir groves green
moss reaches in 90-100 years.

Thus, the constructed tables of a course showfahat fur-tree far east,
growing on an eastern frontier of the area, inengamtensity of growth of
forest stands is characteristic. The point of thien;ation of a stock is observed
in 90 years. Such features of growth of a fur-aee connected, first of all, with
ekologo-fitotsenoticheskimi conditions. In growth generation of the fur-tree
formed under parent bed curtains, or its separat&iduals, it is possible to
consider duration and delay degree as a measurmta@isity of leading
ecological factors (light, a moisture, nutrientsgused by interspecific and
intraspecific mutual relations.

Developed as a result of the table of a courseafi will allow more
prove to appoint economic actions in fir grovesegrenoss growing on an
eastern frontier of the area.
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COBPEMEHHBIE TEXHOJIOTMH OBPABOTKH JAHHBIX
JTUCTAHIIMOHHOI'O 30HIUPOBAHUSI IS LIEJIEN
JJECOYCTPOMCTBA

Hasrounk M.A., Ilai C.C.

Jlecoycmpoumenvroe pecnybiuxkanckoe ynumaproe npeonpusamue «beneocnec»,
2. Munck, benapyceo.

E-mail: ilyuchik@rambler.ru, belcosmosles@open.by.

KuaroueBbie cJI0BA! a’po(HOTOCHUMOK, dboTorpammeTpuueckas
0o0paboTka, crepeoaemuppupoBaHue

B mHacrosimiee Bpemsi MpoBEIEHUE JIECOYCTpOMCTBA 0€3 MaTepuanoB
ChEMKH JIECOB MPAKTUYECKH HEBO3MOKHO MPEJCTaBUTh B BUAY TPYAOEMKOCTH
MOJIEBBIX PadoT.

Ha npeanpustun PYII «benrocnec» B paMKkax rocy1apCTBEHHON Hay4HO-
TEXHUYECKON MporpaMMbl pa3paboTaHa TEXHOJIOTHS (POTOrpaMMETPUUYECKON
00paboTKu MaTepHasioB a’po(POTOCHEMKHM U KOCMUYECKOW CHEMKH ISl e
CO3JaHUSI  BBICOKOTOYHBIX  IMGPOBBIX  KapTOrpauueckux  MaTepuasioB.
TexHonmorus mnpemycMaTpUBAET CO3JaHUE MPOEKTOB (HOTOTPaMMETPHUIECCKOTO
CTYIIEHUS  JaHHBIX  adpOoPOTOCHEMKH B  MPOTPAMMHOM  KOMILIEKCE
PHOTOMOD. B nanbHeiimemM MpoU3BOIUTCS CO3JaHHE OPTO(OTOIIIAHOB B
rpaHUIlaX HOMEHKJIATypHbIX JucToB Macmrtada 1:10 000 ans ueneit
WCIIOJIb30BAHUSI WX TPU BEKTOPHU3ALWH, NCMHU(DPUPOBAHUN TPAHMI] JIECHBIX
00beKTOB. BaxxHOI 0COOEHHOCTHIO JAHHOW TEXHOJIOTUU ABJISIETCS] BOZMOXHOCTb
IPOBOJUTh  KOHTYpHOE  JemMU(PPUPOBAHHE JIECOB B  CTEPEOPEKUME
HEIMOCPEJICTBEHHO Ha 3KpaHE MOHUTOPA KOMIIBIOTEPA, YTO MO3BOJISIET OBBICUTH
TOYHOCTb, YMEHBIIUTH TPYAOEMKOCTb pPAOOT © COKPATUTh CPOKH IO
(bOopMHUPOBaHHUIO MJIAHOBO-KapTOrpaduyecKux MaTepHalIOB JECOYCTPOUCTBA.

B Hacrosimiee BpeMsi NpPOBOJUTCS BHEApPEHHE HOBOW pa3pabOTKU Ha
NPEANPUATUN TIPH JIECOYCTPOUTENBHBIX padOTax.

Taxke  OTMETHM, YTO C  pPa3BUTHEM  CIYTHUKOBBIX  CHCTEM
JACTAaHUMOHHOTO 30HAMPOBAHUSA 3€MJIM, MpH JiecoycTpoiictee B PVYII
«benrocnec» HAYMHAIOT MCIOJB30BAaTh MaTE€pUAIbl KOCMHUYECKOW CHEMKH
CBepXBbICOKOTO paspemeHuss (IM W Jydmie), KOTOpPbIE COIOCTaBUMBI C
matepuaniamu aspodotocreMkn macmradba 1:10 000.Ha cerogusiimmHuii 1eHb
MOXHO Ha3BaTh HECKOJBKO CITYTHHUKOBBIX CHCTEM, KOTOPHIE MOTYT OBIThH
UCIIOJB30BaHbl Ipu JiecoyctporictBe: lkonos, QuickBird, WorldView-1, 2,
GeoEkye Pecypc-JIK.

['oBopuTh O TMOJHOW U  TOJHOLEHHOM  3aMEHE  MaTepuajoB
a’3po(hOTOCHEMKHU JaHHBIMH KOCMHYECKON CheMKHU Ha CETOAHSIIHUI JIeHb MOKa
eme paHo. HeoOXoaumbl COBpEMEHHBIE TEXHOJIOTMM HMX HCIOJIb30BaHUS IPH
JIECOYCTpPOUTENbHBIX padoTax. CyllIecTBYIOT OINpPEICICHHbIE CI0KHOCTH B
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00JacTH  HCIOJIb30BAaHMSI ~ MaTepUaioB  KOCMHUYECKOW  CBHEMKH  IpH
nemupupoBaHUU  3eMelb  JIECHOr0  (OoHAa H  CO3JaHMM  IUIAHOBO-
KapTorpapuuecKux MaTepuaoB.

[IpuMeHeHre TaHHBIX KOCMHYECKON CheMKH CBEPXBBICOKOTO Pa3pelIeHHs
IpU JIECOYCTPOUTENBHBIX paboTax ObUIO anmpoOMpOBAaHO HA YACTU TEPPUTOPHUU
necxo30B benapycu B 2009rony, B BULy OTCYTCTBHSI Ha JaHHBIE TEPPUTOPUHU
MaTepuajoB a’poPoTOCHEMKHU. BbulM HCHOIB30BaHBl MaTepUalbl APXHUBHON
cheMKH co ciiytHHuKoB Ikonos, QuickBird, WorldView-1.

MODERN TECHNOLOGIES OF REMOTE SENSING DATA
PROCESSING FOR FOREST INVENTORY

lljuchik M. A, Tsaj S.S.
Forest inventory republican unitary enterprise «@gmles», Minsk, Belarus.
E-mail: ilyuchik@rambler.ru, belcosmosles@open.by.

Key words: Aerial photograph, photogrammetric processing,
stereodecoding.

It is admitted that forest inventory without rematensing data is rather
not possible due to high cost of field measuremenkg, etc.

Within the state research technical programme @arel team of forest
inventory enterprise RUP «Belgosles» has developedechnology of
photogrammetric processing of air photos as welb@esce images data. The
technology aims at creation of high-precision dibtartographical data.

The technology of data processing implies creatibsome projects of a
so called photogrammetric condensation of air photata in program software
PHOTOMOD. Having done it a creation of orthophotw@ within the borders
of nomenclature sheets at a scale as 1:10 00Oriedaut. The plans are
supposed to be used for vectoring procedures dsaweecoding of forest stand
borderlines. The important feature of the giverntedogy is the capability to
conduct a so called contour decoding of forestdsthorderlines in a stereo
regime directly on the computer monitor. So thidvesd to raise accuracy and to
reduce labour costs of activities as well as toucedtime constraints of
developing of forest inventory plans and cartogiegdmaterials.

At the moment this new development is to be intoedluat the enterprise
during forest inventory works.

Also it should be noticed, that with the developmehsatellite remote
sensing systems of the earth, researchers andtipraats at the forest inventory
enterprise «Belgosles» are going to use remotengedata with the super-high
permission (1m and better). One can say that sath © comparable to
materials of air photography of scale 1:10 000fdkghat moment, it is worth to
indicate some satellite systems which can be usetbfest inventory purposes
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such as Ikonos, QuickBird, WorldView-1, 2, GeoEResource-dk.

But it is rather early to state about full and higylade replacement of air
photography materials with data of space remotsisgrby today as yet. There
is a need for modern technologies to be used ddoiggt inventory procedures.
There are some certain difficulties when dealinghvthe use of space images
during the decoding of different land types of &ireund as well as at the stage
of creation of plan and cartographical materials.

An application of space super high resolution insadering the field
forest inventory works has been tested for a phdtate forest enterprises of
Belarus in 2009. This was done due to the lackirgblzotos for the given area.
So that, some archival remote sensing data froresgatellites, such as Ikonos,
QuickBird, WorldView-1 has been used.

HCIIOJIb30BAHUE IMTOKA3ATEJIS PAHTI'OBOM CTPYKTYPhI IIPH
ONPEAEJIEHUN YCTOUYNUBOCTH EJIOBbIX TPEBOCTOEB
HAIIMOHAJIBHOTI'O ITAPKA «JIOCUHBIA OCTPOB»

Koporkos C.A.l, CTOHOKEeHKO JI.B.l, HUcTomun H.A.l, OnakoBa A.C.l,
Kucenesa B.B.?, IHuporosa OAl

"Mockoeckuii zocydapcmeennbiii ynusepcumem neca,

’Hayuonansuil napk «/locunwiti Ocmpoe», Poccus.

E-mail: korsar-71@newmail.ru, stonozhenko@mgulgc.r
nistomin_89@mail.ru, anya-86_86@mail.ru, vvkisel@.ma
oliga.pirogova@mail.ru.

KiroueBble ci10Ba: eNbHUKHM, TOKaszarelb paHroBoil cTpykTypsl AD,
HalMOHAJbHBIN napk «JIocunsiii OcTpoB».

Kopennbimu opmanusamu B HalmoHanbHOM mapke «JIocunubiii OcTpoB»
SBIIAIOTCS COCHOBBIE M ejoBble Jyeca (MBanenko, 1923; Konosanos, 1929;
Poicun, 2007). AHanu3 OuHAMUKH JiecHOro Qonga 3a mociennue 150 ner
MOKAa3bIBAET, YTO IUIONIAIb IPEBOCTOEB ¢ rocoicTBOM eu B JlIocurnom OcTpoBe
ymenblniach B 8 pa3. 3a mocnennue 40-50 neT cutyauusi B mapke B ILEIOM
cTadmIM3upoBasiach W JOJs C TpeoOiaaHueM XBOWHBIX MOPOJ HECKOJIBKO
BO3pOCIA.

B cBs3u ¢ 3TuM Oosbliioe 3HaYEHHE MPHOOPETAET OLEHKA CTPYKTYPHI U
YCTOMYHUBOCTHU E€IIbHUKOB.

OpnHoil U3 BaXKHEHIIMX XapaKTEPUCTUK CTPYKTYPhI IPEBOCTOS SIBIISIOTCS
3aKOHOMEPHOCTH  paclpeleleHus  JepeBbeB MO0 TeM  WIM  HHBIM
MOpQOJOTUYECKUM TMpu3HaKaMm. M3 ux duWcia mpeAcTaBisieTcss BecbMa
MH()OPMATUBHBIM TOKa3aTelb PA3HOCTH MEX]Y BEJIMUYUHAMH KOHKPETHBIX
peAyKIHOHHBIX yucen 1o auamerpy 1010 u 1-ro kimaccoB (Beicoukwuii, 1962) -
ADgyy. Kpurtepuit AD,,, mnoKa3blBaeT Mepy TI€TEpPOr€HHOCTH IPEBOCTOS IO
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nuamerpaM. Ero BbICOKME 3HA4YeHUs MNPUCYIIM OOBIYHO HEHAPYIIEHHBIM
JPEBOCTOSAM, OTJIMYAIOIIUMCS OOJbIIMM OHOpazHOOOpa3ueM M CIOCOOHBIM K
JUIMTEIBHOMY ~ camMOBOCIpou3BeneHuto.  HampoTuB, HuU3KME  3HayeHus,
YKa3bIBaIOIIME HA TOMOTE€HHOCTh JPEBOCTOSI, MOTYT CIYXHUTb CHUTHAJIOM
HEYCTOMYHUBOCTHU JAHHOM JIECHOM IKOCHUCTEMBI.

JIIst  OLIEHKW  CTPYKTYpPBHI JIPEBOCTOEB HCIOJB30BaHBI JaHHBIE 9
NOCTOSTHHBIX TPoOHBIX TuTomianedd (ITI1IT), 3am0XKeHHBIX B HACAXKICHUAX C
npeobnagaarem e B 1998-1999., a takxke 2 11111, Ha KOTOPBIX OTMEYaeTCs
dbopMupoBaHWE €ILHUKOB B HadanbHOW cTaauu. [IpoOHBIE TUIOIIANM
MPEACTABISIOT COOON  €NPbHUKM  KHCIMYHOW, UYEPHUYHOW U  CIOXKHOM
HMIMPOKOTpaBHOW Tpynn TumoB Jjieca B Bozpacte oT 80 mo 110 mer c¢ moneit
y4acTus eJid B coctaBe apeBoctos oT 510 10 eaunuir (Tadi.).

Hcxons u3 uctopun popMupoBaHusi HACAKACHUM, BCE TPOOHBIE MIIOMIAINA
YCIJIOBHO NOJIpa3/iefieHbl Ha 4 KaTeropuu:

Envnuxku nma nawanonou cmaouu ¢hopmuposanus — 2 INIIII, roe enb
IOCTENEHHO cMeHseT Oepe3y u cocHy. Ha IIIIIT Ne 22 (cpemHeBo3pacTHBIE
KyJIBTYPBI COCHBI C IOJIPOCTOM €J1H) TIOJTHOTa HacaxaeHul 3a nocieaaue 10 ner
CHIDKAETCs, HO TycToTa pacTeT. BMecTe ¢ Helt pacteT u nokazareib ADg,, . ITTIIT
Ne 40 mpexacrasnsier co0oil enbHUK, (HOPMUPYIOIIUICS TOJ MOJOTOM Oepe3bl.
[Mompoct emu mnosiBuiacs B 1960e€ rr. m ycmemHo pasBuics. [loxaHoTa
HAaCaXJCHUS 3aMETHO BbIpocia. boiee mMO3MHME TMOKOJEHUS TMOAPOCTA €U
BBITJISAIAT YTHETEHHBIMHU. BeposiTHee BCEro, UMEHHO BKIIOUEHHUE B IEpPEUYET
OOJBINIOTO0 YWCIIAa MOJIOABIX JIEPEBhEB NPUMEPHO OJMHAKOBOTO JAHAMETPA
00bsacHseT TOT ¢akT, yTo AD,,, €nu Ha JaHHOW IOl YMEHBIIACTCS.

Yenosno cmabunvhvie envruxu, B koTopbix 3a 10 yer He mpowusoIuio
CYIIECTBEHHBIX M3MeHeHuH, npeacranieHsl mateto TIIII1. I[Tokazatens AD,,, Ha
ITITIT Ne 7 u 39 pacter (ta6:m.). Bo3aM0OKHO, 3TO CBSI3aHO C TEM, YTO €JIbHHKH Ha
3THUX MPOOHBIX TUIOIMIASNX CMEIIAaHHBIC (C JIUMOW M COCHOM, COOTBETCTBEHHO) U
€Jlb B HUX MCHBITHIBAET MEHBIIMI CTPECC, YeM B TYCThIX YHCTBIX €JIbHHKaX
(AbatypoB, 2005). Ha mocrostHHBIX mpoOHBIX miomansx Ne 8, 16, 17AD,,,
MOHI)KAETCSI C BO3PACTOM, YTO 3aKOHOMEPHO. OJTO CTaOWIbHBIE CIIOXKHBIE
IIMPOKOTPABHBIE CIILHUKH, THII JIECa B 3TUX BbIJEIaX He u3MeHsuics ¢ 1934r.

Envuuxu, 6auskue xk pacnady, B KOTOPBIX 3HAYUTENICH MPOICHT OTIAaa U
CYyXOCTOsI, HET MOJIOABIX JEPEBBEB, IMOIAPOCT PEAKUNA W HeOJIarOHaIeKHBIN
(TIITIT Ne 29 1 31). HacaxxneHust MOBPEKAATUCH KOPOESIOM, KOMIIEBOW THHUIIBIO.
[IpucyrctByer MHOTO BeTpoBaia. [lociae BCHBIMIKKM YHUCIEHHOCTH KOpoOeaa
MPOBOJMIINCH BBIOOPOYHBIE CaHWTAapHBIE pPyOkn. OmHAKO, HECMOTpPS Ha
BHEIIIHME MpPU3HAKU OCJIa0JeHUs] HacaxJeHuM, mnokazarenb AD,, wumeer
JIOCTAaTOYHBIE BBICOKHE aOcoiroTHhle 3HaueHus, 3a 10 smetr ma IIIIIT Ne 29 om
o4ty He udMenwics, a Ha [T Ne 31 AD,,, enu yBenuuuicsa. Bo3amoxHO, 3T0
CBSI3aHO C MOCIEACTBUSMU BBIOOPOYHBIX CAHUTAPHBIX PYOOK, MOCIE KOTOPBIX
OCTAaBIIMECS IEPEBbs PE3KO YBEIUYUIH MPUPOCT 0 AUAMETPY.
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Tabauma
JlnHaMyKa TaKCAIlMOHHBIX TOKa3aTesieH B elbHUKAX «JI0CMHOTO ocTpoBa»
W HaCaXJICHMIX ¢ moapocToM enu 3a 10 et

Cpen. Dep, em Hep, m T'ycrora, AD
Ne BO3pacT wr./ra
TIIIIT Cocrap npeo6
p ) Hacax- Hacax- Hacax-
TIOPOJIBI - e - e - e €Jlb o011
Enpauky Ha craguu GopMupoBaHus
50C35515E+]1,B 49 252 | 1971 22,7 | 189] 656 | 164 1,198 1,2k
22 40C35625E+B C 59
) 9 D 9
oLk Eso(30) | 246 | 196 245 | 226 688 | 203 122p 1332
105?(‘;1}[1\4’]3’ 44 204 | 131 247 | 17.4] 1188| 108 1634 1,077
40 | 9B1E+YepM,B,C,JI 54 264 | 239 278 | 255 652 [ 680
2 spyc: 7TE2B1B 30 139 | 164 130 | 154] 868 | 614 1,02 | 0,92
+UepM, /1
Vci10BHO cTaOUIIBHBIE EIBHUKHA
] 5E252JIn1C+]] 90 205 | 274 256 | 246 668 | 384 107 1,232
5E252JIn1C+]1 100 318 | 304 266 | 262 648 | 364 1,086 1.138
. 8E2B+0c 20 281 | 321 232 | 243 504 | 280 0,93k 1,297
75E20B5]Tn+]1 100 31 | 36,1 254 | 265 476 | 264 081 1,245
7E10cUIn1Kn+11,5 85 277 | 28d 273 | 272 632 | 43d 111p 1,205
16
75E1°]EIESC5K“5 95 289 | 31.d 274 | 273 88| 414 104 1196
N SE1BUIn+K1, 90 282 | 36,4 243 | 27.6] 592 | 244 107 1,799
7E27Tn1B+Kon, ]l 100 208 | 39,4 248 | 284 584 | 244 1,150 1,646
5E5C+B 162%@(%) 31,1 | 265 236 | 21| 511 | 351 0,836 1,292
39
5C5E+B SE) | 318 | 271 251 | 235 497 | 357 1006 1,347
130 ()
EnbHuku, Onu3kue K pacnamy
29 10E+B,C 80 321 | 32| 254| 254 443| 448 09f5 0,999
10E+C 90 338 | 33,7 275 | 27,4 380 | 374 0,99 1,007
. 7E2C1B 80 206 | 27.d 232 | 22| 555 | 429 1116 1.2d1
67E27C6b 90 31,6 | 291 26,7 | 2471 400 | 323 10261 1,146
Crapbie KyJIbTYpPBI €JIH
0 10E+C,B 97 203 | 294 29 20| 696 | 689 0.841 0.850
10E+C,B 107 30,0 | 30 31 31| 600 | 584 0,88 0,88
10E+b.C 103 411 | 40,1 322 | 323 _
387 | 380| 0,833 0,861
a7 2 spyc: 10E 103 28 28| 268 268 {
10E+B.C 113 41,7 | 414 316 | 316
342 | 340| 0,885 0,89
2 spyc: 10E 113 283 | 284 279 | 27,9

Cmapuie enosvie kyromypwi (I Ne 30 u 37) mocaxxeHHBIE Ha pyOeKe
XIX-XX  BB., umeror Bo3pact 105-11071eT u mpenctaBisioT cOOOM YUCTHIE
CIBPHUKN C €IMHUYHON TPHUMECBHI0 COCHBI M Oepe3bl. OTMeuaeTcs MmopakeHHue
KOMJIEBOM THUJIbIO. B 3TUX I'yCTBIX YUCTBIX €IbHUKaX mokazarenb AD,, oueHb
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HU3KUK (BO3MOYXKHO, 32 CUET OTCYTCTBUSI TOHKOMEpPA, KOTOPBIA BBIOHMpAJICS B
X0/1e PyOOK yX0Jia M CAHUTAPHBIX PYOOK).

Takum 00pa3oM, pa3HOCTh PEAYKIIMOHHBIX 4Kced 1o auamerpy ADg, -
ruOKui ¥ MH(OOPMATHBHBIN MMOKA3aTellb, O3BOJISIONINN YIYUTHIBATh YCIOBHS, B
KOTOPBIX CYIIECTBYeT M pa3BUBaeTcsd HacaxaecHue. Vcnomb3oBanue ADgy,
MOXXET  CIYXHTh 3JIEMEHTOM MOHUTOPHHTAa COCTOSHUS  HAaCaXJICHUH,
IIOJIBEP)KCHHBIX JICHCTBHIO CTPECCOBBIX (pakTOpoB. B ecTecTBEeHHOM pa3BUTHHU
npeBoctost AD,, C Bo3pacTom mamaeT u BapbupyeT B npeaenax ot 0,8 no 1,3.
3HAYUTEIIBHBIE OTKJIOHGHHS OT OSTUX 3HAYCHUW CBUJICTEIBCTBYIOT 00
U3MEHEHUSAX B CTPYKTYpPE HACAKICHHIA, BRI3BAHHBIX BHEIIHUM BIIUSHUEM, WA O
IPOSIBJICHUM PE3UCTEHTHOU yCTOHYMBOCTH (ITOSIBJICHHE 2-0T0 sIpyca).

RANK STRUCTURE INDEX AS INDICATOR OF STABILITY OF
SPRUCE STANDS IN THE NATIONAL PARK LOSINY OSTROV

Korotkov S.A.!, Stonozhenko L.V, Istomin N.A.}, Yudakova A.S}
Kiseleva V.V?2, Pirogova O.A!

"Moscow State Forest University,

“National Park Losiny Ostrov, Russia.

E-mail: korsar-71@newmail.ru stonozhenko@mgul.ac,ru
nistomin_89@ mail.ruvvkisel@mail.ru

Key words: spruce, rank structure indeXDr, National Park Losiny
Ostrov.

Coniferous forests are indigenous formations ferNational Park Losiny
Ostrov (lvanenko, 1923; Konovalov, 1929; Rysin, 2Z0However, an eightfold
decrease in the area of spruce forests was obsduwet) the last 150 yeari
the last few decades, the situation stabilizedthagercent of coniferous forests
increased slightly.

Consequently, the information about the propewdiad stability of spruce
forest stands is especially important.

The criterionADr appears to be quite informative in this casler is the
difference between the reduction numbers of theardd 18" classes of rank
distribution of diameter (Vysotskii, 1962). ThADr reflects a relative
heterogeneity of forest stands by diameter. Higlues are intrinsic to
undamaged stands characterized by high biologicargity and capacity of
long-term self-reproduction. On the contrary, lowlues pointing to stand
homogeneity can be a signal of low stability oefstrecosystem.

To study the stand structure, we used 9 permankeséreation plots
(POP) in spruce stands and 2 plots representitiglistages of spruce forest
formation. The observations were conducted in 18883 and 2009. The
majority of POP represent spruce forests with tieeaf about 80..110; the share
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of spruce in stand composition is in range frono5L0, and there are oxalis,
blueberry, and herbage in cover.

Based on the history of stand formation and thetua status, all POP
conditionally were grouped into 4 categories.

Spruce forests at initial formation stages areesgnted by 2 POP where
spruce gradually replaces birch and pine. The gaklmed dynamics oADr
depend on the number of spruce undergrowth. In caabundant undergrowth
with similar diameter included into calculationsetADr decreased; otherwise,
it Increases as soon as young spruce trees eptérdst canopy.

Conditionally stable spruce forests (5 POP) arewsigp no significant
changes in their composition during 10 years. Rongse remains unchanged
here since 1930s. ThaDr can either regularly decrease with age or even
increase in mixed forests with minimal disturbance.

Spruce forests at the edge of degradation are cleairzed by a significant
percent of deadwood, absence of young spruce tegeksrare and weakened
undergrowth; the stands are damaged by cambiuntebeatt and windfall; they
were processed by sanitary cuts (2 POP). Despgaalicharacteristics of
weakening, theiADr is rather high.

Old spruce cultures (105-110 years) are charaetrizy anabsolute
spruce domination. Some trees are affected byfr@ADr is very low in these
dense pure spruce forests, probably, as a resuénodval of small-dimension
trees during cleaning cuts.

Our studies demonstrate that thier can be the element of monitoring of
stands affected by stress factors. Under naturaditons, theADr varies from
0.8 to 1.3 and gradually decreases with age. Sognif deviations from this
range point to the changes in stand structure rethased by some external
effect or appearing as a resistant steadiness {grivthe second tree layer).

BO3PACTHASA IMHAMUKA POCTA U ITPOAYKTUBHOCTH
KYJBbTYP COCHbBI U3 CEMSH 'EPMAHCKOI'O
INPOUCXOKJIEHHUA B YCJIOBUAX JIOJA —PI'AY MCXA UM. KA.
TUMUPA3SEBA

Kpacnocymona A.B., XuroctoB B.K.
Poccuitickuti 2cocyoapcmeennviii acpapuwiii ynueepcumem — MCXA
um. KA. Tumupssesa, 2. Mockea, Poccusi.

E-mail: ZG_NASTYA@mail.ru.
KuaroueBble ciioBa: AWHaMHKa pocCTa, IPOAYKTUBHOCTL, CCMCHA.
X0oI pocTa KOHKPETHBIX JPEBOCTOEB OTIMYAETCA OT XOJa pocTa

COBOKYITHOCTH APCBOCTOCB, HOI[pO6H0 MNpCACTABJICHHBIX B JICCOTAKCAIIMOHHBIX
CIIpaBOYHHKAX U yT-Ie6HI/IKaX II0 TaKCalluH. Ot PaACXOKACHUA O6YCJIOBH€HBI
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MHOT000pa3reM HUCXOAHOTO COCTOSTHUSI HAaCaKI€HUI B HayaJIbHOM BO3pACTE IO
MOKa3aTelisIM: T'yCTOTa MOCaJKH, COCTAB IPEBECHBIX MOPO/I.

llens wuccrnenoBaHus MpeaycCMaTpuBajia BBISBICHUE 3aKOHOMEPHOCTEU
BO3pPACTHOM JHMHAMHKM POCTa Treorpauyeckux KyJIbTYp COCHbl U3 CEMSH
repMaHckoro npoucxoxjaenus (r. Dphypr).

3aBUCUMOCTh  CpPEAHEro JauaMerpa OT Bo3pacta oToOpaxaercs
ypaBHEHUEM PETrpeccCUu BUJA!

Dcp.=exp(-1,61011+1,63769InA-0,12503K) (1)
R?=0,992

N3menenne uncna ACPEBLECB OIMUCBIBACTCA YPABHCHUCM BUIA.
N=exp(0,23455+5,63574InA-1,0015/) )(2
R°=0,985

3HaueHHUS CPENHETO0 aWaMeTpa W 4YWCia JCPEBBEB, MOJYYCHHBIC I10
ypaBHeHUsM (1) 1 (2), MO3BOJISAIOT ONPEACTUTh CYMMY TUIONIAACH CEUCHUN IS
COOTBETCTBYIOIIETO BO3paCTa.

BospacTtHasd nuHamuka CyMMBbl IUIOIIAJEH CEYEHHUM II0JydeHa depe3
COYETAaHHE dTUX YpaBHEHUN B (PyHKITMOHAIIC BU/IA:

G=0,78503N/1000 (3)
[lepexon k 3amacy OCYIIECTBIICH Yepe3 TUHAMUKY Tpa(HUKOB BHICOT U OOBEMOB,
a TaK)Ke pacrpeeieHIe YUCiIa AePEeBhEB MO CTYMEHSIM TOJIIUHBI. BEISBICHHBIC
3aKOHOMEPHOCTH MPECTABICHBI Ha pUCYHKaX 1u 2.

60 600

80 =¥=G (KyIBTypEI cocHr) —+Tloanora=L; HI00=27 u -&-Tloanora=).§; HL00=17 n 500 =M (yamTyp coctinl)

a0 6 H0Ty 4 Tomora=d; HIODAT u ~+Tomora=1;H100-27u
£ —#-Tomora=0.5; H100=2 7
—+loamora=),b; H100=2Tn
—oanora=0 4; H100=2Tn

ex "

300

STOUEAICH CeMenmE, 1<
=
Barme, MRy 6.

Cy v

Bospacr, zer Boapact, 1et

Puc. 1. CpaBHeHue BoO3pacT-HOU Puc. 2. CpaBHeHnue BO3pacT-HOU
JUHAMUKA ~CYMMBI  IUIOLIaIed  CEYEeHUH JMHAMHMKHU 3araca KOHKPETHOI'O COCHOBOTO
KOHKPETHOIO  COCHOBOI'O  JPEBOCTOSI  C JPEBOCTOSA ¢ JaHHBIMU TXP.
na"gaeIMuA TXP.

Cyns mo pucyHkam, BO3pacTHas JMHAMHUKA pOCTa MO CyMME IUIOLIAJIEH
CEUYEHHUsI M 3amacy B MCCIEAYEMBIX KyJbTypax CYIIECTBEHHO OTIMYAETCA OT
3aKOHOMEPHOCTEH, MPeICTaBACHHBIX B Ta0muiax xoaa pocra (TXP).
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CosepiieHCTBOBaHUE (OPMBI IPEBECHBIX CTBOJIOB C BO3PACTOM MTPUBOIUT
B HAIlIeM CJIy4ae K YBEJIMUCHHIO BO3pacTa KyJIbMuHauu 3amaca Ha 10-155er.

[IpencraBineHHbIE pe3yNbTAaThl MOATBEPKAAIOT pPaHEE MPOBEICHHBIC
uccinenoBanus (Kyspmuues, 1977;Xmocros, 1992;Pasuna, 2009)u B monHoi
MEpEe COTJIACYIOTCSI C HOBOM TEOpHel XoJa pocTa KOHKPETHBIX JPEBOCTOEB,
KOTOpasi YKa3bIBaeT HAa TO, YTO KaKIbIH (KOHKPETHBIN) IPEBOCTONH HMEET
NPUCYIIYIO JIMIIb €My JIWHAMHUKY pOCTa MO KaXJAOMy TaKCallMOHHOMY
MIOKA3aTeNo.

AGE DYNAMICS OF GROWTH AND PRODUCTIVITY OF PINE
CULTURES FROM GERMAN SEEDS IN EXPERIMENTAL FOREST
OF RUSSIAN STATE AGRARIAN UNIVERSUTY

Krasnosumova A.V., Khlyustov V.K.
Russian State Agrarian University — MTAA named &té.Timiryazev, Russia.
E-mail: ZG_NASTYA@mail.ru.

Key words: dynamics of growth, productivity, seeds.

Growth dynamics of concrete timber stand diffemirgrowth dynamics
of aggregate timber stand, which shown in foreduatoon manual. The
divergences are determined by original state wadethe initial age, it depends
on plant density and composition of different kfdvood.

The aim of research provides an exposure age dgeamies of growth
German origin pine cultures (t.Erfyrt).

Dependence of medium diameter from age is depibtedegression
equation:

D=exp(-1,61011+1,63769InA-0,12503K) (1)

R*=0,992

Age change number of trees is depicted by regresgjoation:

N=exp(0,23455+5,63574InA-1,0015/K) )(2

R*=0,985

Medium diameter and number of trees significanckghlvwere got from
regression equations (1) and (2) allow to deterntivee spaces sum of cross
section for suitable age.

Growth dynamics for spaces sum of cross sectiorngds through
combination the equations in functional:

G=0,7853N/1000 (3)

Transition to the stock wood is realized throughghte diagram and
volume and number of trees distribution througttbatthickness steps.

Discovered regularities are shown on pictures and
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100

Age, vears Age, years

Picture 1. Comparison age dynamics  Picture 2. Comparison age dynamics of
of spaces sum of cross section for concretteck wood for concrete timber stand with
timber stand with datum GDT (Growtldatum GDT (Growth Dynamics Table).
Dynamics Table).

Judging by pictures, age dynamics of growth thrauglspaces sum of
cross section and stock wood in the exploring pooéures differs from
regularities shown in the GDT.

Increasing age culmination of wood stock on 10 -yé&é&rs is a cause of
age perfection wood stems form.

Contributed results confirm earlier researches (Wighev, 1977;
Khlyustov, 1992; Razina, 2009) and agree with negoty of growth dynamics
for concrete timber stands, which points on th¢ tlaat every (concrete) timber
stand has its own growth dynamics all over foredtiation characteristics.

OIIBIT COTPYJHUYECTBA YKPAUHBI U YEIIICKOM
PECITYBJIMKH 110 PASPABOTKE JUOPEPEHIIUUPOBAHHOI'O
BEJIEHMUS XO3SIMCTBA B JIECHBIX DKOCUCTEMAX
YKPAUHCKHUX KAPIIAT

Kpemenenkast E.A., Tosryma O.2

lHaquHanbelﬁ VHUBepcumem OuoOpecypcos u npupooonoib308anusl, Ykpauua.
ZHHcmumym J1EeCHO20 MeHedafcmeHma, Yexus.

E-mail: kremenetska@nauu.kiev.ua, Holusa.Otakar@ahu

KioueBble cioBa: ympaBieHHE JiecamMH, JIECHAass OWOTEOIeHOJIOTHS,
OHOTOI, JIECHAsA 3KOCUCTEMA, JIECOBOJICTBO.

- 87 -



HuctutyT necHoro menemkmenrta bpanauc Han Jlabem (UHUL) siBisieTcst
rOCyJapCTBEHHOM OpraHu3auued B CTPYKType MuHHCTEpCTBA CEIBCKOTO
xo3sicTBa Yemickoil pecnyOauku. Pe3yiabTaToM yCHENTHOTO COTPYIHUYECTBA
Mexkay [oCcynapcTBEHHbIM KOMHUTETOM JIECHOTO XO34MCTBA YKpauWHbl H
MUHHUCTEPCTBOM CEIBLCKOTO XO3sicTBa Yelickoil pecnyONuKu — SBIISETCS
YCHEIIHOE  3aBeplieHne npoekTa <«MHCTpyMEHTBHl g I[JIAHUPOBAHUS
pPETHOHAILHOTO  yIpaBieHus JiecaMu i Ykpamue» (2005-2007 rr.) u
neicTByromuit mpoekT «CucreMa audhepeHInPOBAaHHOTO BEICHUS X035ICTBa B
JIeCHBIX dKocucTemMax Ykpaunckux Kapmar» (2009-201Gr.).

IIpoekTl  pmeucTBYyrOT B pamkax  peanmsaunu  KoHuenuuwn
pedopMUpPOBaHUs U Pa3BUTH JIECHOTO XO3sHcTBa YKpauHsbl, npuHsToi B 2006
roay. ['maBHas 1enp mepBoro MpoeKTa COCTOsIa B O3HAKOMIJIEHUH YKPauHCKOM
CTOPOHBI C KOMIUIEKCHBIM METOAOM pa3paboTku «PermoHanbHOro maHa
pa3BUTHUS  JIECOB», IIOATOMY  BBIIOJHSJIMCh TAaKWE  3aJayd.  OLICHKa
JIECOPACTUTENBHBIX YCIOBUM, aJanTaius YEUICKUX Te0O0MOLIEHOIOTHYECKUX
KJ1accu(PUKAMOHHBIX MPUHLKIOB B 3anagueix Kapnatax YkpauHbl, U3ydeHHE
BOIIPOCOB OXPAaHBI JIECOB U YCOBEPUIEHCTBOBAHUS TPAHCIIOPHBIX CETEN B JIECHBIX
MaccuBax, a Takxke m3roropiieHne ['IC naHHBIX U UX NPUMEHEHUE, TPEHUHIH
COTPYJIHHUKOB JIECHOTO X03iCTBa YKpauHbl U Yenickoi peciyOInKH.

B 2009 rogy Kk COTpyAHHYECTBY 3aJI€MCTBOBAHBI MPEMONABATEIA U
CTYICHTHI BBICHIMX Y4E€OHBIX 3aBEICHUH, KOTOPbIE OCYIIECTBISIIOT MOJITOTOBKY
CIIELIMAIINCTOB JIECHOTO XO35KCTBA, B T.4. HanuOHambHBIA yHUBEPCUTET
OMopecypcoB U MPUPOJONONb30BAHMUS YKpPaWHbl HCCIEIOBATENBCKOTO THUIIA.
OYHKUMOHUPYIOT TIpyIIla IOJEeBbIX uccaenoBarenen u rpynna [HUC-
TEXHOJIOTOB.  Pe3ynbrarbl  uccienoBaHMM  OOCYXKIAalOTCS HA  Hay4HbBIX
KoH(pepeHuusax B npouiibHbIX opranu3anusix r. Kuesa, r. JIbBoBa u r. BaHo-
OpaHKOBCKA.

['ocynapctBenHoe mnpenmnpusitue ,HaaBopHSHCKOE JieCHOE XO034MCTBO”
NBano-OpaHKOBCKON 00JaCTH BBICTYHAET B POJIM MUJIOTHON TEPPUTOPUH, TIE
OCHOBHBIE TOPOABI-3AU(PUKATOPHl MPEACTABICHBl JyOOM CKaJIbHBIM, AyOOM
0OBIKHOBEHHBIM, OYKOM JIECHBIM, MUXTON O€JIOH, €1bi0 OOBIKHOBEHHOM, COCHOM
ropHoii. Buenpenune cucrembl aud@epeHInpOBaHHOTO BEICHHUS XO03iCTBa
[O/IPa3yMEBAET BBIMOJIHEHHUSI TaKUX 3a/Jady. CO3JaHUE€ KapT TPyl THUIIOB
TeO0HOIICHO30B C IEIbI0 OTOOPaKEHUS WX ECTECTBEHHOIO (ITOTCHIIMAILHOTO)
cocTosiHus, (OPMUPOBAHHME TEPPUTOPUATBHONM CHUCTEMBI IKOJIOTHYECKOM
CTaOMIILHOCTH Ha OCHOBE KapT BBIJICJICHHBIX OMOTOITOB (COTIacHO TpeOOBaHUSAM
Natura 2000), pa3paboTka IIEIEBBIX  XO3SMCTBEHHBIX  KOMILJICKCOB,
CONIOCTaBJICHUE  CIIyTHUKOBBIX  CHUMKOB C  PE3yJbTaTaMH  IOJEBBIX
HUCCIIETOBaHMUM.

[ToapasymeBaeTcsi, 4TO pe3yJbTaT MPOEKTAa TAKKE OYyJEeT KOMIUIECHBIM:
KpoMe oTyeTa 00 HCCIIEIOBAHUAX M MPAKTUUYECKUX PEKOMEHJAlUH, a TaKxke
HAyYHbIX MMyOJIMKAIUH, BHIMOJIHEHUS U 3alUThl OAKaTaBPCKUX U MAaruCTEPCKUX
paboT MO yKa3aHHOW TeMmaTHKe, TMPOBEJACHUS HAYYHBIX CEMHHapOB,
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UHOOPMUPOBAHUS  OOIIECTBEHHOCTH, OOYYEHHUS] COBPEMEHHBIM METOAaM
WHBEpTapU3allMd JIECOB, 0C000€ TMpelHa3HAYeHHE IMPOEKTa COCTOMT B
IpomnaraHjie SKOCHCTEMHOIo Tojxojna B JecoBoacTBe. Cleayer OTMETHUTh
BAKHOCTh Pa3BUTHS JPY>KECTBEHHBIX JEIOBBIX OTHOUIEHUWH U OOMEH OIBITOM
KaK MEXJ1y JIECOBOJaMU ABYX CTpaH, TaK U MEXK]ly TOCY/IapCTBAMHU B 1I€JIOM.

EXPERIENCE OF UKRAINIAN-CZECH COOPERATION ON
DEVELOPING DIFFERENTIATED MANAGEMENT IN FOREST
ECOSYSTEMS OF THE UKRAINIAN CARPATHIANS

KremenetskaiaE.A.", Holusa O?

National University of Life and Environmental Saes, Ukraine,
Forest management Institute Brandys nad Labem,CRepublic.
E-mail: kremenetska@nauu.kiev.ua, Holusa.Otakar@ahu

Key words: forest management, geobiocoenotic approach instigre
natural biotopes, forest ecosystems, forestry

The Forest Management Institute Brandys nad LakéidiJ() is a state
organization in the structure of the Ministry of Waulture of the Czech
Republic. Cooperation between the State Forest Gtiesmof Ukraine and the
Ministry of Agriculture of the Czech Republic isetlsuccessful result of the
project «Tools for regional planning of forest mgeent in Ukraine» and the
ongoing project «A system for differentiated mamaget development in forest
ecosystems of the Ukrainian Carpathians». The qjeperate within the
framework of the realization of the Concept of raefoand development of
Ukrainian forestry accepted in 2006.

The main objective of the first project consisted acquainting the
Ukrainian counterpart with the complex method ohé&TRegional plan for
development of forests», with the following tasksing implemented: an
assessment of forest conditions, adaptation of Czgeobiocoenotic
classification principles to Western Carpathian nmtains of Ukraine, research
on conserving forest functions and improving tramsmetworks in forest
massivs, and also the production of GIS data aed #pplication, trainings of
forestry employees of Ukraine and the Czech Republi

Lecturers and students of higher educational utgiihs which carry out
preparation of forestry experts were involved i©20n cooperation, including
National University of Life and Environmental Sooes of Ukraine that work as
university of research type. Two groups participatgroup of field researchers
and group of GIS-technicians. Results of the researe presented at scientific
conferences and participating organizations in Kigov and Ivano-Frankovsk.

The state enterprise ,Nadvornianskoe forestry ents” (Ilvano-
Frankovsk region) functions as a pilot territorjneéTmain species present here
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areQuercus petrae@Mattuschka) Liebl.Quercus robur., Fagus sylvaticd..,
Picea abied.., Abies albaMill., Pinus mugarlurro.

The introduction of the system of differentiated nragement means
performance of the following tasks: creation of &b biocoenosis types with
the purpose of displaying their natural (potentiandition, formation of
territorial system of ecological stability on thass of maps of delineated (in
compliance with the requirements of Natura 200@yetbpment of target
economic complexes, comparison of satellite pictuie the results of field
work.

It is understood, that the results of the projdsb awill be complex:
besides the report on research and practical reemaations, there also will be
scientific publications, performance and defensdadcalaureate and masters
projects on the specified subjects, carrying ousdéntific seminars, public
awareness projects, and training inmodern methddforest inventory. A
particular applicability of the project will consisn propagation of the
ecosystem approach in forestry.

It is necessary to note the importance of developragfriendly business
relations and an exchange of experience both betvieesters of the two
countries and between the states as a whole.

MMPUYHHBI CTPYKTYPHBIX U3BMEHEHHMM B JIECAX XEXIIVPA B
MNOCJIEJHEN YETBEPTH XX BEKA

1 2
JIsicyn E.B.”, Kopsakun B.H.
1 o
Jlenapmamenm necrnoco xosaucmesa no /[P0,
2 o .
Jlanvnesocmounwviti HUU necnoeo xosaiicmea, 2. Xabaposck, Poccus.

E-mail: kalyok@yandex.ru.
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Cucrema xpe6ToB bosnbiioro u Manoro Xexiupa pacnosiokeHa K 1ry ot
r. XabapoBcka W IO XAPAaKTEPUCTUKE PACTUTEILHOCTH MPEACTABISIET COOO0M
y4acTok ceBepHOM CHXO0T3-ANMHBCKON (HIOPBI, OTIEJICHHOH OT OCHOBHOTO
MaccuBa. Takoe pacrono)xeHue oOyCIIaBIMBA€T LIEHHOCTb 3THX JIECOB KaK C
HAay4HOM, TaK M C MPAKTUYECKOU TOYEK 3peHus. Heckonbko necaruiieTnii neca
JAHHOW TEPPUTOPUHM HAXOMWIHCh B mepBoi rpynme (Bonpmexexmupckuii
3anoBeAHUK — 6onee 45000ra, rpannyanii ¢ ObIBIIMM XEXIUPCKUM JIECX030M
(o 2006 r.), neca kotoporo 3anuManun Oonee 22000 ra u SBIAIUCH
OJIHOBPEMEHHO TMPUTOPOJHON 30HOM M ONBITHOM Oa3zoi J[ambHEBOCTOYHOIO
HWUN necHoro xo3sMCTBAa; B HACTOSIIEEC BpEMA Ui HUX ONPEIEIIEH CTaTyC
3aIIUTHBIX JIECOB.

OCHOBHBIM UCTOYHUKOM JIaHHBIX O CTPYKTYpPE JIECOB U O MPOUCXOAUBLINX
WU3MEHEHUSX SABJISIOTCS MaTepuaibl JecoycTpoicTBa. CTaTbsd paccMaTpuBacT
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MOKa3aTeNu 10 paHee [EHCTBOBABIIEMY XEXIIMPCKOMY JIECX03y, TaK Kak
($akTOpOB, OKa3BIBAIOIINX BIUSHUE HA CTPYKTYpPY JIECOB, HA TEPPUTOPUH, TIEC
BeJach IIOCTOSIHHAS XO3SIMCTBEHHAs JESATEIBHOCTh, BBISBISETCS HAMHOTO
OoJbIIe.

IIpu ananmuze mokasateneit 70-80 romoB BUIHO, YTO HA CTPYKTYpPY H
COCTOSTHHE JIECOB OIPOMHOE€ BIMsSIHME OKazanu moxkapsl 1976 roga. Ecnu mo
nanaeiM  1972-1973 rr. HacaxaeHus ¢ mnpeobiagaHUEM XBOWHBIX IOPO/T
coctaBisuid 5861 ra umm okono 26 % miomanu jiecxos3a, To B 1984 r. mocne
mo’kapa, nporieanero oojee yeM Ha 2/3 TeppUTOPHH JIecX03a, OBIII0 OTMEUYCHO
3HAYWUTEIHLHOE TIOBBIINICHUE JIONIM JIMCTBEHHBIX HACAXKICHWHM, 3aHSBIINX
IpolIeHHbIe MmoXxapoM TMomanu. [locneacTBus moskapoB 1976 roma Oblm
3aMETHBl U B TMOCIEAYyIONeM peBU3MOHHOM Tiepuoae:. Tak B 80-90 rr.
MPOW30IUIO yBEIWYEHUE TUIOMIAAA TIOKPHITBIX JIECOM 3€Melb 3a CUeT
€CTEeCTBEHHOTO BO300OHOBJICHUS rapei u mycThipeit Ha 1391ra. /{015 MOKPHITHIX
jecoM 3eMenb yBeanuniaachk ¢ 83 % (1984ox) no 91 % (1994on).

AHanu3 JUHAMHUKK TaKCAallMOHHBIX TOKa3aTenei JiecHoro ¢GoHma 3a
nepuoa 1980-1990ronoB mokasai, 4To B COCTaBE HACaKIECHUM Jiecxo3a Ha 2
SIMHUIIBI BO3POCHIA JIOJIS MITKOJMCTBEHHBIX TOPO, YTO SBISETCS CIEICTBUEM
3apaliuBaHus rapei U BIPyOOK MOPOTaMH-IMOHEPAMHU, a TTIOHMKEHUE CPETHETO
BO3pacTa HaCaKIEHUI OOBACHAETCS HE TOJIBKO BBIPYOKOH KpYyHMHOMEPHBIX
JIEPEBhEB TMPU TPOBEACHUM CAHUTAPHBIX W KOMIUIEKCHBIX pPYOOK, HO U
MOSIBJICHUEM 3HAYUTEIBHOW JOJU MOJIOJHSIKOB HA paHEe HE MOKPBHITHIX JIECOM
3eMJISIX.

3a peBusnoHHb mnepuon 1984-1994 rr. mpousonuio yBelIMYeHUE
ioniaaM Haubosiee MEeHHOW (opMaluu — KEIPOBHUKOB — 3a CUYET MEepeBoja
JIECHBIX KYJBTYP B MOKPBITHIEC JecoM 3eMir. OCHOBHAsI Macca JIECHBIX KYJIbTYp
Obuta BhICAXKeHa B KoOHIE 70X TOJOB Ha 3eMJsIX, TZIe MpOIIeN MoXap,
MPUBEIINNA K THOCIIN HaCAKICHUI.

Henp3st Takke TpH COMOCTaBICHWHM MJAHHBIX 3a0bIBaTh O BIUSHUU
«CTATUCTUYECKHUX» (PAaKTOPOB, CBSI3aHHBIX CO CIIOCOOAMH U MPUHITUIIAMH y4eTa.
Tak, Hanpumep, no naHHbIM JiecoycTpoiicTBa 1983-1984 rr. peauns
MPEACTABISIA COOOW B OCHOBHOM TOTHOIIME HACAXKACHHS WJIH Tapu C
OCTaTKaMHU JIPEBOCTOSI, T.€. HE TOKpPHIThIE jecoMm 3emiu. B 90< romer mpu
IIPOBEICHUU JIECOYCTPOUCTBA YYUTBIBAIOCH «JlonosiHeHUE K
aecoycTpoutenbHoit mHCTpykiuu» 1989 roma, cormacHo KOTOpOMy MOHSITHE
pPeIMH OTHOCWJIOCH TOJIBKO K PEIWHAM €CTECTBEHHBIM (OMOJIOTHYECKHM),
KOTOPBIE BBIJCISIOTCS B OTACIBHYIO KaTETOPUIO 3€Melb, YTO HEOOXOIUMO
YUUTHIBATh MPU CPABHEHUH JTAHHBIX.
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REASONS FOR STRUCTURE CHANGING IN KHEKHTSIR FORESTS
IN THE LAST QUARTER OF XX CENTURY

Lysun E.V.}, Koryakin V.N.?

'Far Eastern Forestry Department,

’Far East Forestry Research Institute, Russia.
E-mail: kalyok@yandex.ru

Key words: Khekhtsir, structure changes of forests.

The system of chains “Big Khekhtsir” and “Small Kkhésir’ is situated
southward of the Khabarovsk city and charactereedhe part of Sikhote-Alin
flora separated from its basic location. This kafdocation explains the great
valuation of Khekhtsir forests both in scientifioida practical ways. Some
decades forests of Khekhtsir belonged to theyrbup of forests, because the
Bolshekhekhtsirsky natural reserve (over 45000ana) Khekhtsir forestry (over
22000 ha) were located here. Some years ago Khekbitsstry (in previous
time — experimental base of the Far East ForesggeRrch Institute and
suburban zone) has changed its name and status thedehange of forest
legislation, but now its territory is located iropecting forests zone.

The basic source of data about a forest structuréhe data of forest
inventory. The article presents a review of chamagtics of former Khekhtsir
forestry because its territory presents more infdiom for investigation.

Analyzing some factors influential in 70-80 yeafsXX century one can
see that forest fires provided the great influemeel976. In 1972-1973
according the data of forest inventory there wed@15ha of coniferous forests
(26% of territory), but in 1984 after the big faréise affected more than 2/3 of
the territory the part of deciduous forests inceglagonsiderably on areas
touched by fire. Consequences of forest fires iA6l&ere shown in the next
revision period: in 1980-1990 the total area codewdth forest increased
because of natural reforestation on fire sitesvaaste plots of land by 1391 ha.
The part of land covered with forest increased fi®8% (1984) up to 91%
(1994).

Analysis of dynamics of forest estimation indicator the period of 1980-
1990 has shown that the part of softwood speciedonast structure has
increased by 20%. Reasons are reforestation osifes and glades by pioneer
species. Decrease of mean age depends on cuttibig &fees during sanitary
and complex cuttings and also on the big part afingogrowth on areas
uncovered with forest.

In revision period of 1984-1994 area of the moduable formation —
forest formed withPinus koraiensis- increased because of transfer of forest
cultures to areas covered with forest. Most of Sbriltures were planted in the
end of 1970th on areas damaged with forest fire.
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And one more factor called “statistical” is alsopiontant. It implies difference
between methods of estimation in different yeaos.dxample, according to the
data of forest inventory in 1983-1984 rare forestre considered as died
forests or fire sites, i.e. areas uncovered witredb But in 1989 a new
“Addition to forest inventory instructions” was guted; and rare forests were
considered as only biological (natural) rare fongsices assigned as separate
category. It's necessary to take “statistical” astinto account.

KPYIMMTHOMACIITABHOE TEMATUYECKOE U AHAJIUTUYECKOE
KAPTOTPA®UPOBAHMUE JIECHOI PACTUTEJBLHOCTH (HA
MPUMEPE KJIOUEBBIX YYACTKOB JIJEHUHI'PAJICKOW
OBJACTH)

MaxkapoBa M.A.

bomanuuecxkuii uncmumym um. B.JI. Komaposa PAH, 2. Cankm-Ilemepoype,
Poccus.

E-mail: medvedetz@yandex.ru.

KiioueBbie  cjioBa: kaprorpadus,  JIeCHas  PacCTUTEIHHOCTD,
Jlenunrpasckas 061acTh.

Kapter pactuTenbHOCTH  SBISIOTCS COCTaBHOM  4acThiO  paszerna
TeMaTtudeckoro kaptorpadupoBanus. CoBpeMeHHass KapTa PaCTUTEILHOCTH
(nmm TeoboTaHMYECKass KapTa) OTpakaeT (PUTOIECHOTHYCCKYIO CTPYKTYpy H
dbaopuctuyeckuidi  cocTaB  COOOIIECTB, JIMHAMHYECKOE  COCTOSIHUE |
DKOJIOTUYECKHUE CBOMCTBA MCCIEAYEMOW TeppuTOpuu. B CBs3M ¢ peanuszauueu
KOHKPETHBIX MPOEKTOB, TPEOYIOIIMUX COCTABJICHUS HOPMATUBHBIX JOKYMEHTOB
M0 OIIEHKE BO3JACHCTBUS Ha Okpyxawilyr cpeay ¢ 1990x romoB akTUBHO
pa3BUBaeTCsl HaMpaBleHHE OICHOYHOro Kaptorpaduposanus (FKOpkosckas,
2007)./1ns1 KIII0OYEBBIX YYaCTKOB OBLIM COCTaBJICHBI CEPHH KPYITHOMACIITAOHBIX
OIICHOYHBIX KapT MPUPOABL:  IKOJOTUYECKUX (DPYHKIMI  pacTUTENbHbBIX
COOOIIECTB, CTEMEHU HAPYIIEHHOCTH PACTHTEIBHOTO TOKPOBA, YCTOWYMBOCTH
pacTuTeIbHOCTH K TokapaMm u J1ip. (BomkoBa m mp., 2000). [Jnst oxpaHseMbIx
OPUPOAHBIX TEPPUTOPHI  COCTABJICHBI J€TaJIbHBIE HWHBEHTAPU3AIMOHHBIC
KpyITHOMACIITa0HbIE KapThl PACTUTEIBHOCTH, a TAaKXKE KapThl OXPaHIEMBIX
00BEKTOB — PEIKMX TUTIOB JieCa, KPACHOKHMKHBIX BUJIOB PACTCHUI U TPUOOB.

Ha ocHoBe yHUBepcaibHBIX T'e€000TAHUYECKUX KapT  CO3JAI0T
aHAJIMTUYECKUE KapThl, TMO3BOJISIIONIME MPOAHAIU3UPOBATh PACTUTEIBHBIN
MOKPOB MO MHOXeCTBY KpurepueB. Cpeau HUX KapTbl pacrpeesieHus
JPEBECHBIX TMOPOJ WM BUIOB TPABSIHO-KYCTapHUYKOBOTO sipyca (K mpumepy,
KapTa paclpOCTPAHEHUsI €JIbHUKOB; KapTa BCTPEUAEMOCTH KUCIHIIbI WU BUIOB
HEMOPaJILHOW CBUTBI B CpeldHeTackHbIX Jecax). Co3maHue TOJ00HBIX
aHAIMTUYECKUX KapT IMO3BOJSET pemiaTh psij JOMOJHUTENbHBIX 3aaad. Tak,
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MOSIBJICHME HEMOPAJILHOW CBUTHI B TPABSIHOM IOKPOBE CPEIHETACIKHBIX JIECOB
CBUJICTEJILCTBYET O OJArONPHUATHBIX 31a(DUUSCKUX YCIOBHUAX, HO B TOXKE BpPEeMs
U O TMPOUCXOMANIMX KIMMATHYSCKUX M3MEHEHusX. Jlpyrod BapuaHt
AHAJTUTUYECKOTO KapTorpapUpoBaHHUs — KapThl PACTUTEIILHBIX PECypcoB (K
NpUMeEpy, KapThl 3allacoB STOJHUKOB, IEHHBIX TOJE3HBIX PACTCHHM). ITy
UHPOPMAITMIO  TAaKKE€  BO3MOXKHO  MOJYYUTh M3  YHUBEPCATHHBIX
reo00TaHUYECKUX KapT, COCTaBIeHHBIX ¢ Tomombio [ MC-TexHomoruii.

B Jlenunrpanackoi o0iacTu MpOBOAMINCH MHBEHTAPU3ALMOHHBIE PAOOTHI
Ha KITFOYEBBIX yyacTKax ' 1. COMKHHCKHIT -0B (FOBI OKCIIEAUIHOHHBIX PaboT —
1997, 2000); 2/lomua p. JIyra B cp. Ted. (1998, 2000); 3bepe3oBnie 0-Ba
(2003-2005); 40-Ba Breiooprckoro 3ammBa (2003-2004); SITpurpanudssie o-
Ba (2004); 6.0. I'ornana (2006); 7.CeBepo-3anannoe Ilpunamoxkbe (1997,
2003-2004, 2009)B pesynbraTe coctaBieHbl kpymHomacmTadubie (1:25000)
KapThl PACTUTEIBLHOCTH, MPOBEICHO CPABHCHUE THUIIOB JieCca B 3aBUCUMOCTH OT
MaHMIa(THRIX YCIOBHM, CTEIEHHM HAPYIICHHOCTH JIECHBIX cooOmmiecTB. Jlis
psilia KITHOYEBBIX YYacTKOB OBUIM BBISBIICHBI IICHHBIC C TOYKH 3PEHHS OXPaHBI
THIIBI JIeca.

Tabauma
Pa3nooOpa3ue THIOB jieca KJIF0YEBbIX YYaCTKOB
KiawueBbie 1 (Bb10) 2 (Coiik) 3 (Ty:x) 4 (Bep) 5 (Ipwur) 6 (Cora) 7 (C3IIp)
YYaCTKH
ITnowans 18 60 25 84 4 20 35
KM
IIpeobnana | Bamynnsie, | Ilecuansie, | Ilecuansie, | Ilecuano- CkanpHble, | Ckanpuble, | CkalbHBIE,
IOIIHNA THIT | TIECYAHO- BaJyHHBIC | CYIJIMHHC- | BallyHHBIC, | KPYITHO- KPYITHO- TJIMHUCTHIC
nanamiadra | BaJyHHbIE | CYTJIMHHC- | Thie TeCuaHbIe BaJYHHBIC, | BalyHHBIC | O3EpHBIC
PaBHUHBI, ThIE PaBHUHBI Teppack mecyaHble | Teppachl Teppackl
u3penKa MOPCHHEIC Teppachl
CKaJIbHBIC paBHUHBI
[Ipeobnana | CocuoBosle, | Cocuosble, | Cocnoble, | CocHoBbie, | CocHoBble, | Enossre, CocHOBBIE,
IOIIHE THITBI | PEXKe CJIOBBIC, CJIOBBIE, Oepe30BbIe, | CIOBBIC COCHOBBIC, | €JIOBEIC,
neca €JIOBbIE, YepHO- MEJIKOJIMC- | pexe 0epe3oBo- | MeJKo-
Oepe3oBbie, | OJbXOBbIC, | TBEHHbIC €JIOBBIC COCHOBBIE | JIUCTBEHHO-
YEepHOOJb- | Oepe30BbIe COCHOBO-
XOBBIE €JIOBBIC
Tunet neca, | YepHo- [Iupoxo- [upoxo- [Tupoxo- CocHskH CocHsIKH CocHsikH
npejara- OJIbXOBbIE | JIMCTBEH- JIUCTBEH- JIUCTBEH- JUIIARHKA- | JUMIAHHA- | JIdmaiau-
eMBbIe JUIs BBICOKO- HBIEC, HBIC, HBIEC, KOBBIC KOBBIC KOBBIC
OXpPaHBbI — TpaBHBIC YepHO- B IIOWME — | YepHO- CKaJbHBIC, | CKaJbHBIC, | CKaJbHEIC,
peakue s OJIbXOBBIC, | Jieca OJIbXOBBIC | YEPHO- (parMeHThI | €JIOBBIC U
Jlenunr- OCHHHUKH | CMEIIIaH- neca OJIbXOBBIC | POMHOBEIX | CEPOOIIb-
paackoit U CIIOXKHBIC | HOTO TUMA BBICOKO- JIECOB, XOBBIC
obnactu CIIbHUKU TpaBHBIC SICCHCBBIN KUCJTAYHO-
HeMOpalib- neca nec HEeMOpaJib-
HOTpPAaBHbIE HOTpaBHbIC

B uenom, 1 OONBIIMHCTBA MCCIEJOBAHHBIX KIFOUEBBIX YYaCTKOB
XapaKTepHbI COCHOBBIC M eJIOBBIC Jieca (Tadi). Takke Ha HEKOTOPBIX KITFOUEBBIX

! Tonessie u KamepasbHbIC HCCIEIOBAHMS PACTHTEIBHOCTH M COCTABICHHE KAPT MPOBOIWINCH B
coasropcTee ¢ B. H. Xpamiioseim (1-4 kiroueBsie yuactku), E. A. Bonkosoii (1-3), 0. B. INananunoii (1), A. B.
denoposoii (4), camocTosTenbho (5-7).
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ydacTkax OOJbIINE IJIOIIAIM 3aHAThl BTOPUYHBIMU MEJIKOJMCTBEHHBIMU JIECaMU
(ocuHOBBIC, Oepe30BBIC, CEPOOJILXOBBIC). [l HMCCIeTOBaHHBIX TEPPUTOPHH,
pacnoyioKeHHbIX Ha modOepexkbe MUHCKOro 3aMBa OTMEUYAIOTCSI €CTECTBEHHbIE
YepHOOJIbXOBbIe Jieca. M3penka, B OJaromnpusiTHBIX YCIOBUAX OTMEUAIOTCS
dbparMeHTbl IIMPOKOIMCTBEHHBIX JIECOB. SICEHEBbIE, KIICHOBBIE, JIUIIOBHIE,
BA30BBIE U CMEIIAHHBIE COCHOBO-IIIMPOKOJIUCTBEHHBIE JIECA.

KpynHomacmirabHple KapTbl pPAaCTUTENBHOCTH KJIIOYEBBIX YYaCTKOB
NOCIIyXaT sl JAJIbHEUIIEr0o MOHMTOPMHIA 3a COCTOSIHUEM JIECOB, a TaKXKe
MOTYT OBITh HCIOJb30BAaHBl MPH COCTABICHUM CEPUM aHATUTHYECKUX U
OLICHOYHBIX KapT NPUPOBI.
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[{ebr0 TPOBOAMMOTO HCCIIEAOBAHUS SBIIIETCS pa3pabOoTKa METOIUKUA U
TEXHOJIOTUH KOMILJIEKCA ITOJIEBBIX TAKCAIMOHHBIX HW3MEPEHUH ISl OICHKH
OCHOBHBIX TaKCAI[HOHHO-ACIIH(PPOBOYHBIX IMOKA3aTe/NIel HACAXKICHUH MpH
co3/aHUM 0a3bl JAHHBIX B CHCTEME OOpabOTKH MaTepHajoB AMCTAHI[HOHHOTO
30HAMpOBaHUs. PaboTra NPOBOAUTCS B paMKax MporpamMmbl bemopycckoro
pecnyOnkanckoro ¢Gouaa (yHIaMEHTATbHBIX HCCIICAOBAHUN 0 TOAICPIKKE
KOJUUIEKTUBOB MOJIO/BIX YICHBIX.

B paMkax MmoJyieBbIX HCCIIe0BAHHI aHATU3UPYIOTCSI BEIOOPOYHBIE METOIbI
jgecHor  Ttakcanumu:  1)merom  yrioBeix  u3Mepenuwit  (W. Bitterlich)
(penackonmueckue MPOOHBIC TUIOMIAIKK C TIEPEUETOM JEPEBhEB U Oe3 mepeuera
nepeBbeB (L. Grosenbaugh), nuHeiiHple  penmackonmuyeckue IUIOMAAKH €
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nepeyeToM JepeBbeB M Oe3 mepedera jaepeBbeB (L. Strand,), xpyrosbie
BepTHKabHbIC yueTHbIe Ttomiaaku (T. Hirata); 2)meton npoMepoB paccTosHUI
MEXIy JepeBbsiMU (KpyroBble MPOOHBIC IIOMIAKA MEPEMEHHON BEJIWYMHBI C
MOCTOSTHHBIM YHCJIOM JIEPEBBhEB, KPYrOBbIE MPOOHBIC TUIOMIATKA CO CPEIHUM
MOCTOSIHHBIM YHCJIOM JIepeBbeB); 3) KOMOMHUPOBAaHHBIE METOIbI (COUeTaHHE
KPYTOBBIX PEIACKOMMYECKUX MPOOHBIX IUIOMAJ0K C MPOOHBIMH TUIOMIAAKAMHU
nocrostuHoi BemuunHbl (L. Wensel, H. John)¢oueranne kpyroBbix mpoOHBIX
IUTOIIAJ0K TOCTOSIHHOM M TIepeMEHHON (C TOCTOSHHBIM YHCJIOM JIEPEBBEB)
BermunH  (A.3. [IBunenko, A.A. CTpOYMHCKHIA), COYETaHUE KpPYTOBBIX H
JMHEHHBIX PETACKOIMUYECKUX MPOOHBIX mutomaaok (B.I'. AHucoukuH) U ap.).

Pa3zpaboTtanbl (OpMBI OCHOBHBIX TOJEBBIX JOKYMEHTOB.: KapTOUYKU
TaKCallMOHHO-ACU(PPOBOYHON MPOOHOH MIIOMIAAKH; TIEPEUCTHONH BEAOMOCTH U
KypHaia oOMepa ydeTHbIX (MOJEJBHBIX) JCPEBHEB Ha MPOOHOW ILIOMIANKE;
BEJIOMOCTH TOJIeKaMepanbHOW 00pabOTKM MaHHBIX HW3MEPEHUN H OICHKH
MoKa3aTesel Ha TaKCAI[MOHHO-IEITU(PPOBOYHBIX MTPOOHBIX IUIOMIATKAX.

[Ipu necorakcalMOHHBIX paboTax B Hameld cTpaHe, Kak MPaBUIIo,
UCTIONB3YIOTCSL TIoMHOTOMEPHI ¢ dakTtopom 1. OdeBHgHO, YTO TpPHUMEHEHHE
MOJTHOTOMEPOB ¢ ¢akropoM 1 He mpuemiieMo B TPHUCHEBAIONIUX, CIIEIBIX
HACAXKICHUAX, a TAKXKE B BBICOKOIIOJIHOTHBIX HacaXIeHHsX. Kak Mmoka3bpIBaroT
POMEKYTOYHBIC PE3yJIbTaThl HAIIMX HCCICIOBAHUMN, MCIOJIb30BaHUE (PaKTOpa
nogHoTOMepa 1 B TaKMX HACAXKICHUSX TNPUBOIUT K CHUCTEMATHYECKUM H
CPEIHEKBAIPATHYECKUM OIIMOKAM, MPEBHIMIAIONINM JOMYCTUMbIC 3HAUCHUS H3-
3a KpaeBoro 3Q¢ekra KpyroBbIX IUIOMIAJIOK. T.e. 3HAYUTENbHO (MO0 HAIIUM
JTaHHBIM, B 2,7 pa3 1Mo CpaBHEHHIO ¢ (PaKTOpoM 2) BO3pacTaeT KOJIMYECTBO TaK
HA3bIBAEMBIX  COMHHUTENBHBIX  JepeBbeB. OTHeceHHe apuPpMETHUIECKON
MOJIOBUHBI TaKWX TPAaHUYHBIX JIEPEBHEB B YYETHYIO BEJOMOCTh HE pEIIaeT
npoOJieMbl, TaKk KaK, Ha HaIll B3TJIsif, paclpeesieHne KOJIWYeCTBa TPAHUYHBIX
(comuutenbubix) aepeBbeB mo mnpuHiuny 0,5/0,5 me ompaBmano. Ilyrem
KOHTPOJIBHOTO HM3MEPEHHs IUAMETPOB COMHHUTEIBHBIX JEPEBHEB M IpoMepa
pacCTOSIHUN A0 WX TEOMETPUYECKHX IICHTPOB M CpPaBHEHUS H3MEPEHHOTO
paccTosiHAsA €  KPUTHYECKUM 3HAUEHHEM  BBISIBJIGHO, UYTO HCTUHHOE
pacripesielieHne TPaHuYHBIX JIEPEBHEB UMEET XaOTHUHBIA XapaKTep U HE MOXKET
OBITh OMUCAHO TEOPETUUECKON (QYHKITUEH.

[Tonyyennpie 1o HeropenbckoMy J1€CX03y HEKOTOPBIE PE3yJIbTAThI
CBUJICTEILCTBYIOT O 00Jice BRICOKOH MOTeHIMAIbHOU (0OHHTET) U (DaKTHIECKOH
(3amac) MPOAYKTHBHOCTH JIECOB, 4YeM 3a(UKCHPOBAHO IPOU3BOICTBEHHON
TaKCalMel C y4eTOM €CTECTBEHHBIX MPOIECCOB POCTA U TOJIH30BAHUSI.
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ANALYSIS OF SAMPLING FOREST MENSURATION METHOD FOR
FORMING OF FIELD SAMPLE-GAUGING PLOTS DATABASE

Minkevich S.I., Kopeika I.l., Kostukevich A.l.
Belorus State Technological University, Minsk, Besa
E-mail: minkevich@mail.by.

Key words: Sampling forest mensuration method.

The aim of the given research is the developing afethodic as well as
technology of forest measurements for evaluatiorsahe main forest stand
mensuration and so called forest stand decodintactaistics. The results are
supposed to be used when creating a databaseldihieasurements (ground
truth data) for processing of remote sensing data.

The research is being carried out within the spgmiagramme of the
Belarusian Republican Foundation for FundamentaeRech. The programme
aims at supporting of young researchers.

As for the filed research some sampling methodsrefst mensuration are
being analyzed: 1) a method based on angle counts g\W. Bitterlich)
(relascope sample plots with trees instrumentah@mation and sample plots
without trees instrumental enumeration (L. Groseigbd, linear relascope
sample plots with trees instrumental enumeratiahsample plots without trees
instrumental enumeration (L. Strand,), circularticat sample plots (T. Hirata);
2) a method based on measurements between treeslgcisample plots of
variable size with a fixed number of trees, circlample plots with «in average
fixed number» of trees); 3) methods based on a cwtbn of different
measurements (combination of circular relascopepbamlots with circular
sample plots of a fixed size (L. Wensel, H. Johtgmbination of circular
sample plots of a fixed size with circular sampletg of a variable size (with
fixed number of trees) (A.Z. Shvidenko, A.A. Strowki), combination of
circular with linear relascope sample plots (V.@igochkin), etc.).

Within the project a design of some field papenrgehdeen worked out: a
record card for forest mensuration and decodingp$amlot; enumeration
record list and register of measurements of sarfmbelel) trees on a sampling
plot; record list of a field-office data processiaigd evaluation of a forest stand
characteristics on sample-gauging plots.

As arule, a relascopic factor 1 is being usedaradt inventory practice in
our country. It goes without saying that the rebgc factor 1 is not applicable
in ripening and maturing forests as well as in $br&gands with high relative
density. Our some intermediate results have shbatusing relascopic factor 1
in such forest stands leads to systematic as wela@-mean-square errors. The
error values are greater then acceptance limitdaberderline effect of sample
plots. This means that number of so called bongerlirees considerably
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increases (according to our data 2,7 times morecamparison with the

relascopic factor 2). Recording of an arithmeticalf (half and half) of such

borderline trees does not solve the problem. Wesgubat distribution of

borderline trees (questionable trees) based onptireciple 0,5/0,5 is not

justified (as it is accepted in our forest invegtgractice). By means of

checking measurements of questionable trees anslunegaents of the distances
between the sample plot center and the geometrealcenter one can get the
values to be controlled. These values are compaitedcritical ones. So that it

was cleared-up that the real distribution of questble (borderline) trees has
chaotic character and is rather difficult to ddserithe distribution with a

theoretical function.

Some preliminary results for Negarelae forestryemtse testify that
potential (bonitet class) as well as actual (grgnstock volume) capability of
forests are higher then it is stated by practicakdt inventory taking into
account natural growth processes and harvesting.

BbIBOPOYHASA IECOUHBEHTAPU3AILIUA B BEJIAPYCHU U
YKPAUHE

MuHKeBUY C.I/I.l, Buuera PP’

lEeropyCCKuL? 20Cy0apCcmeeHHblll mexHon02udecKull ynugepcumem, 2. Munck,
benapyco,

?Hayuonansneiii tecomexnuyeckuii yuusepcumem Yxpaunwl, 2. JIo606, Ykpauna,
E-mail: minkevich@mail.by, vitseha@ukr.net.

KiroueBble cji0oBa: HHBCHTapu3alus JCCOB, CTaTUCTUYECKUM METO/I.

B MHUPOBOU JIECOYCTPOUTEILHOU MIPAKTUKE HauOobIIICE
pacnpocTpaHeHHUE JIECOMHBEHTAPU3AIIMN BHIOOPOYHBIMU METOAAMU MOJYUYUIIU B
CkanauHaBckux cTpaHax, ABctpud, ['epmanuu, CIIIA, Kanaze.

B Benapycu Obla npoBe/ieHa BHIOOpOUHAsi MHBEHTapHU3alUsi MaTEMaTUKO-
CTaTHCTUYECKUM MeETOJIOM JiecoB MorwmieBckoir obmactu (Tonkade JILH.),
I'pomuenckoit oomactu (Atpomenko O.A., ITpaBocyn WM., MunkeBuu C.I.).
Cotpynaukamu  kadenper  necoyctpoiictBa bI'TY  Obuta  BeIIONTHEHA
WHBEHTapu3alnus JiecoB Heropenbckoro ydeOHO-ombITHOTO Jecxo3a. Ilo
pe3ysbTaTaM WHBEHTApHU3aIUH JIeCOB MOTHIIEBCKON 00JIACTH MCCIICOBATESIMHU
OBIJIO OTMEYEHO, YTO B CpPaBHEHHWU C JAHHBIMU 0a30BOTO JIECOYCTPOWCTBA
pa3Hulla B IUIOHIAAX COCHOBBIX HacaxaeHui cocraBuia 1,2%,emnoBeix — 3,3%,
oepe3oBbix — 4,7%, 4yepHOOIBXOBEIX — 5%. Ha ocHoOBe aHanmu3a JaHHBIX
WHBEHTApU3ALMK JIECOB ['pOJIHEHCKOM 00JacTH BBISIBJIEHO, UTO paclpeeieHue
MOKPBITOM JIECOM IUIOIIAAM MO MpeoliafaroniuM MopoJaM IMOJIYYEHO C
touHocThio oT 3,1% (Cocusku) g0 19,3% fryOpasel). OOmumii 3amac ajs
HACAXJCHUI COCHBI, €11 1 Oepe3bl ObLT OIIEHEH C TOUHOCTHIO COOTBETCTBEHHO —
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3,3; 7,5; 8,1%.Ilo pe3ynbraTaMm HWHBEHTapu3aluu JiecoB Heropenbckoro
jecxo3a ObUTM MOJy4YeHbI 00Jiee BHICOKME 3aMachl, YeM 3TO ObLIO MOKa3aHO MPHU
0azoBom JsecoycTpoicTBe. [IpoBoasiTcs uccienoBaHus BHIOOPOYHOTO METO/A
Uist Oosiee MIMPOKOrO0 NPUMEHEHUS B JIECOMHBEHTAPU3ALMOHHON MPaKTHKE
(Munkesuu C.U. u ap., 2010).

B VYkpaune BHeIpeHHsI HaIlMOHAIBLHOW WHBeHTapu3aruu jecos (HIJI)
Hayamocb B 2006 romy. Jlo 3TOro BpeMEHHM TPOBOAWIM  JIMIIb
IKCIIEPUMEHTAIbHBIE MWHBEHTAPHU3AIIMU JICCHBIX MAaCCHBOB C HCIIOJIb30BAHHEM
cratuctuyeckux MetonoB. B 2003 romy Obu1  3aBeplieH COBMECTHBIN
ykpanHcko-Hemerkuii HayuHbeii mpoekT UNESKO/BMBF  lnuctip», rae
WCITOJIb30BAHBI KPYTOBBIE MPOOHBIC TUIONIAIN ISl OIICHKHA COCTOSIHHS jiecoB. B
2005 romy Obula TpoOM3BEACHA CTAaTHUCTHYECKAas WHBEHTapU3allus JIECOB
Hwxnebuctpsinckoro  yiecHudectBa 3akapmarckoro OVYJIX B pamkax
HIBEHIIAPCKO-YKPAUHCKOTO MPOEKTa Pa3BUTHUA JIECHOTO XO35SMCTBAa 3aKapraTrbs
«FORZA». B 2006 roxy Obula mnpoBelieHa BBIOOpOYHAS CTATUCTHYECKAsI
MHBEHTapu3anus JiecHbix HacaxaeHun HIIII «'omuiibimanckue jieca» B paMKax
yemcko-ykpannckoro mnpoekta «TexUuJlec» (bykma W.®., BuneraP.P.).
CornacHo metoauke Bcsi Tepputopust HIIIT 6buta paBHOMEPHO MOKPHITA CETKOM
NpOOHBIX IMJIOIIAA0K, PACCTOSIHIE MEXAY KOTOpbIMU cocTaBisuio 350Mm. Kpome
OCHOBHBIX JIECOBOJICTBEHHO-TAKCAITMOHHBIX MTAPAMETPOB BO BHUMAHHE OpasHCh
Jpyrue 3KoJorudeckue mnokasarenu. [logpoOHO ncciaenoBaHbl XapaKTePUCTUKU
penbedpa Tteppuropun HIIII, pacmpenenenuwe miomanu Mo TUOAM Jeca,
CTPYKType HacCaXXJeHHUil, CAaHUTAPHOMY COCTOSIHHUIO HACaXJCHUH, XapakTepy
BO30OHOBNEeHUS. B 3TOM ke romy mpomsBeneHa wunHBeHTapu3aius 48 930
IeKTapOB  JIECHBIX 3€Mellb  TeTEepUBCKOrO0  MPOU3BOACTBEHHO-OIBITHOTO
rOCyAapCTBEHHOTO JIECOXO3SIMCTBEHHOrO MpeAnpusThs. B cooTBeTCTBUU C
METOJMKOM, 3aKIaJbIBad CHUCTEMATHUYECKH Pa3MEIICHHbIE TPAKThl B CETKE C
pactpom 2,1x2 1 kM. B BepmmHax Kaxaoro TpakTa 3aKjIajbIBald KPYroBbIe
npoOHbIe TUIOMIAJKK paguycoM 12,62M, Ha KOTOPBIX MPOBOJIUIN MOJIPOOHOE
OMKCaHUE APEBOCTOSI, TPYHTOBBIX YCIOBHM U penbeda u ap.

Ceronnst B VYKpaunHe coO3[aH LEHTP HAIMOHAJIbHOM HWHBEHTapU3aluU
gecoB. C yd4eTOM OMbITa YEHICKO-YKPAUHCKOTO U MIBEICKO-YKPAMHCKOTO
IPOEKTOB pa3padoTtana metoauka nposeaeHuss HWUJI Ykpaunsl. 1o pe3ynbraram
ero pgesrensHoctn HWJI mposenena B Uepkackon u lBano-®paHKOBCKOU
obnactsax. Macmtabnoe BHeapenune HJI 3anmnanuposano B 2011roqy.
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SAMPLING FOREST INVENTORY IN BELARUS AND UKRAINE

Minkevich S.1.}, Vitseha R.R?

'Belorus State Technological University, Minsk, Beda
?Ukrainian National Forestry University, Lvov, Ukres.
E-mail: minkevich@mail.by, vitseha@ukr.net.

Key words: Forest inventory, statistical method.

National forest inventory (NFI) based on statidtisampling is well
developed in the Nordic countries, as well as AastGermany, USA and
Canada.

A forest inventory based on statistical approack haen applied for
Mahileu region (Tolkachev L.N.), Hrodna region (@¢hchanka A.A., Pravasud
l.I., Minkevich S.1.) forests in Belarus. A samgifiorest inventory was carried
out by the researchers of forest inventory departnoé BSTU in Negarelae
experimental forestry enterprise. As a result afes$b inventory in Mahileu
region it was concluded that there are some diffgge in data in comparison
with the materials from so called basis stand |éordst inventory. So that the
difference in area of pine forest stands was ardy@eéb, spruce stands — 3,3%,
birch stands — 4,7%, black alder — 5%. Based ord#ta analysis from Hrodna
region forest inventory it was stated among otlesuits that the distribution of
forest land with respect to predominated forest gpecies was found with the
relative accuracy from 3,1% (pine forest standE)18,3% (oak forest stands).
The total growing stock volume for the main tree@ps such as pine, spruce
and birch was calculated with the accuracy of 3.5; 8,1% respectively.
Regarding some results of sampling forest inventoiryNegarelae forestry
enterprise it was noticed that the growing stockimes of forest stands were
higher then it is given in the forest inventory erals. A research of sampling
method is being carried out to be used wider iredbrinventory practice
(Minkevich S. et al. 2010).

In Ukraine the national forest inventory (NFI) watarted in 2006. Early
only some experimental inventories of forests bamedtatistical methods had
been carried out. In 2003 a cooperative Ukrainiaerman project called
UNESKO/BMBF «Dnister» was completed. Within thejpob in field sampling
design a net of sample plots was utilized to gkabke information regarding
forests. In 2005 a statistical forest inventory rappgh was applied for
Nishnebistrjanski forestry sub-enterprise of Tramgathian forestry enterprise.
The forest inventory works were carried out in liwgh a cooperative project
between Ukraine and Switzerland called «FORZA» thats aimed at
development of Transcarpathian forestry. In 200&adistical forest inventory
was applied for forest stands of «Homilshanskieakewithin the international
Czech - Ukrainian project «TehinLes» (Buksha NAtseha R.R.). According
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to the methodic the total researched area was edweith a net of sample plots.
The distance between sample plots was 350 m. Trestfstand mensuration and
silvicultural as well as ecological characteristigsere taken into account and
researched. So some relief characteristics weestigated in detail. Also forest
land distribution on forest site types, forest dtatructure, sanitary forest stand
state, and regeneration ways was studied. At thie $ane a forest inventory on
the total area as 48 930 ha of forest land of Tedfley state forestry enterprise
was done. Regarding the methodic, systematicaliiriduted tracts in the net
with the raster 2,1x2,1 km were used in field sangptiesign. At each tract top
a sample plot with radius 12,62 m was inventoriéene forest stand as well as
soil and relief characteristics were carefully eesbed.

There is a NFI Center in Ukraine nowadays. A NFlthodic has been
worked out based on experience of the internatitorakt inventory cooperative
projects. As a result, the NFI was also carried iauCherkassy and Ivano-
Frankovsk regions. The NFI application at the matidevel has been already
planned for 2011.

ITPEBAPUTEJIBHBIE KYJIBTYPbBI U CIIOCOBBI PYBOK B
HINMITOBOU AYBPABE

MycueBckas A.A., Mycuesckui A.JI.
Bopomnesicckas cocyoapecmeennasn necomexnuueckasn akademusi, Poccus
E-mail: musievsku@mail.ru.

KiroueBble ciaoBa: IllunoBa myOpaBa, ceMEHHOE BOCCTaHOBIICHHE,
CIIOCo0BI PyOOK.

[IpoGrema BOCCTAaHOBIEHUS CEMEHHBIX AyOpaB SIBISETCS OJHOW U3
BaXKHEHIMX 11 jiecoB PD 0cOOEHHO B CBETE MPOTPECCUPYIONICH Aerpaaiuu
MOPOCJIEBBIX HACAXKIEHUN, a TaKK€ CTPEMUTEIBHOTO COKpalIeHUsT MX OO0uIei
mwomanau. B 1928 r. B Boponiosckom necHuuectBe BopoHexkckoit obyactu
(IOumosa my6pasa) I'.I'. FOnamewm Ha yuactke miomiaasio 10,0ra O6bu1 3a5m0keH
OTIBITHBIN 00BEKT, cocTosmumid u3 20 MOCTOSHHBIX MPOOHBIX TIIOMIAACH, C IEITBIO
00ocHOBaHUs CIIOCOO0B PyOOK, 00ECTEUMBAIONINX CEMEHHOE BO300HOBIICHHE
nyba B OCTPOBHBIX HaropHeix nybOpaBax lleHTpasbHOW  JecocTerw.
TakcanmmoHHass XapakTEPUCTHKA MPOU3PACTABIIETO 37eCh HACAXIACHHS Oblia
CIemyIomas: THUIl Jieca — TyOHSK CHBIThEBO-OCOKOBBIM, TJIY — Jl,, coctaB |
sapyca — 81250, Bo3pact — 110mner, nonHora — 0,9,60nuter — |l, 3amac — 420
m/ra; |l spyc — peikuif, W3 KICHAa OCTPOIHCTHOTO, WIBMOBBIX W IIAIIBL;
NOJJIECOK TyCTOW, M3 KJEHAa TI0JIeBOro, OepeckiieTa eBpOINEHCKOro M
OoponaBuaroro, JeuHbl. Ha Bcex mpo0Oax 3a HCKIIOYEHHEM KOHTPOJIBHOM
(Nel3), ymanumu Bech MOJIECOK, @ HA OJTHOW - U BTOpOi#t sipyc. [Ipu oTcyTcTBUN
ypoxkast B 1928r. ocennto nmoa meu KosiecoBa ObUT IpOM3BEACH MOCEB XKEMyAcH
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nyb6a psgamu yepe3 3,0 M ¢ pasmenieHneM B psay noceBHbIX depe3 30 cwm.
Kpome Toro, B 1929r. 6611 0OUNbHBIN yposkait skenyaeil. Haunnas ¢ 1930r. Ha
5 NpoOHBIX TUIOMIAMAX MO OYEPEANd 3UMOU MO CHETY MPOBOJWINCH CIUIOIIHBIC
y3KOJIECOCEYHbIE PYOKH, C COXPAaHEHHEM IMojApocTa ayda MOJ MaTePHUHCKUM
nosioroM oT 1 o 5 nmer. Ha 7 mpoOHBIX mIoniaasx MpoBOAWINCH BHIOOPOUYHO-
NOCTETIEHHBIE 2-TIPUEeMHBbIE pyOKH C COXpaHEHHEM MOAPOCTa Ayda Mo MOJIOTOM
ot 3 10 9 neT u eme Ha / MPOOHBIX MIOMIAASX — BRIOOPOYHO-TIOCTETICHHBIE 3-
npueMHble pyOKH, KOTJa MOAPOCT COXPaHsUICA MOJ MOoJoroM ot 5 g0 16 ner.
[Tocne mpoBeneHHs OKOHYATENBHBIX NPHUEMOB pPYOOK Ha BCEX MPOOHBIX
IOHIaIAX 3a()UKCUPOBAHO JOCTATOYHOE KOJIMUYECTBO MOAPOCTA.

[lepuoanueckue oOcaen0BaHUs TaHHOTO OOBEKTA MOKAa3ajiH, YTO Ha BCEX
ydacTkax c()OpMHUPOBAIUCH IPOAYKTUBHBIE, CMEIIAHHBIC TyOOBBIC HACAKICHU.
B 70-ietHemM Bo3pacTe MPEKPACHBIMH TIOKa3aTeNsIMH  XapaKTepU3yeTcs
HacaXJIeHue, oOpa3oBaBIIeecs MOCIe MPOBEACHHS CIUIONIHON y3KOJIECOCEYHOMN
pyOKHM U3 TOJpOCTa, MPEOBIBABIIETO MOJ] MATEPUHCKUM MojioroM 1 roj (mpoba
Ne 16): cocraB — 71350, Oonuter - |, monmnora — 0,85,3anac apeBecunnl — 337
M/ra. VKa3aHHOE HACAXKICHHE SIBISICTCS ITOKA3aTEIbHBIM IS JAHHOTO CIIoco0a
pyoKH.

TakcanmmoHHbIE  TIOKa3aTenu  OMM3KHME K  ONTUMAIBHBIM  HUMEET
HacaxJeHue, CPOPMHUPOBABIIEECs MOCTE MPOBEACHUS BBIOOPOUYHO-TIOCTETIEHHOM
2-pueMHON pyOKH MaTepUHCKOTO JIPeBOCTOS Ha mpoOHOH mmiomaau Ne 8 c
NEPBBIM MpPUEMOM PYOKH - depe3 1 roj mocie mepBOro OOMIBHOTO Ypoxas
KeNlyael U BTOpbIM — yepe3 8 ner — Takke yepe3 1 roa, HO mocie BTOPOro
obuneHOTO ypoxkas: coctaB — 81250, 6onuteT — |, monmrora — 0,85 3amac — 345
m/ra. NTHTEHCHBHOCTD KaXI0T0 IIpreMa pyoxn — 50 %.

W3 Bcex BapuaHTOB MPOBENEHHUS BHIOOPOYHO-TIOCTENICHHON 3-TTPHEMHOMN
pyoku Hambosiee TPOAYKTUBHOE HacaXJeHHe oO0pa3oBajoch IOCIE PyOKHU
MaTEpUHCKOTO JAPEBOCTOS 1Mo cxeme 1-4-7,T.e. ¢ mepBbIM mpremMoM — uepe3 1
roll, BTOPbIM — dYepe3 4 romga W TPeTbUM — 4epe3 7 JIeT Tocie TIePBOTO
0OWIBHOrO ypoxasi ¢ 3amacoM - 349 m°ra m momnore — 0,87.IIpu stom
NPOBEJICHUE TPEThEro MpHeMa PYOKH COBMAIO C TOJOM BTOPOTO OOMIBHOTO
yposkast xkenyaeit. UHTeHCMBHOCTD KaXKI0ro mpremMa pyoku Obljia OJJMHAKOBOM.

B To0 e BpeMms cienyeT OTMETUTh MPEKPACHOE CAaHUTAPHOE COCTOSIHUE U
BBICOKYIO IPOJYKTHUBHOCTH MEPECTOMHOTO HACAXACHUS Ay0a Ha KOHTPOJBHOM
wiomaau Ne 13, koropoe B 180s1eTHEM Bo3pacte umeet coctaB 1 apyca — 141,
nosHoTy — 1,0, inamerp — 56,6¢m, BeicoTy — 30,2M, 3amac — 567M°/ra, 4ucIIo
nenoBeix nepeBbeB nyda — 90,4% u Bcero 7 % gepeBbeB - 3 KaTeropuu
CaHUTAPHOTO COCTOSIHHUSI.
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PREPARED GROWTH AND METHODS OF CUTTING IN SHIPOVA
OAK WOOD

MusievskayaA.A., MusievskyA.L.
Voronezh State Academy of Forestry EngineeringsiRus
E-mail: musievsku@mail.ru.

Key words: Shipova Oak Wood, Seed regeneration, Methods dirfgut

The problem of seed oak woods regeneration is btigeanost important
problems for Russian forests especially taking imtccount progressive
degradation of field woodlands and impetuous radocbf their total area.
Experimental project 10 ha was laid in an area®hdby G.G. Unash in 1928
in Vorontsov forestry of Voronezh region (ShipovakONood). It consisted of
20 permanent experimental areas. The aim was twepowntting methods
providing seed oak regeneration in main mountainoais woods of Central
Forest-steppe. Forest valuation features of thedwwere: forest type is aise-
weed and sedge oak wood, TLU ig, Ehe first storey composition is 8Ha,
age is 110 years, fullness is 0.9, quality of liagas 11, supply is 420 rfiha. The
second-growth forest is thin and consists of Nonwaples, elms and lindens.
The undergrowth is close and consists of Europemhveartybark euonymus
and cobnut. The undergrowth was cut in all speceanexcept checked one
(Ne13). The second-growth forest was cut only in gmecsnen. In the absence
of the crop oak acorn seeding was made with thetipta bar in autumn of
1928. Acorns were planted with 3 m between rows Zhdém between acorns.
Besides the heavy crop of acorns was in 1929. Si886 dense stripped-coupe
fellings were made in 5 experimental areas in tanvinter with conservation of
oak seedlings from 1 to 5 years of age under paamipy. Selective two-stage
cuttings were made in 7 experimental areas witlrseosation of oak seedlings
from 3 to 9 years of age under the canopy. Sekedtiee-stage cuttings were
made in other 7 experimental areas when oak sesdlirere conserved under
the canopy from 5 to 16 years. After final methofisutting sufficient seedling
guantity was recorded on all experimental areas.

Periodic reconnaissance of the project has shoatetficient mixed oak
woodlands have formed on all areas. At the age feXcellent indexes
characterize the woodland formed after dense stdmoupe felling of seedlings
which are grown under parent canopy during 1 y@aig): composition is
7D35lo, quality of locality is I, fullness is 0,85, suppis 337 niha. Given
woodland is indicative for this method of cutting.

Near-optimal forest valuation features are in waadl formed after
selective two-stage cutting of parent stand ongtavth plot Ne8. The first
cutting stage was made in a year after the firavjeacorn crop. The second
cutting stage was made in 8 years — in a year tiféeesecond heavy acorn crop.
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Composition is 8Ddo, quality of locality is I, fullness is 0,85, supplk 345
m/ha. Intension of every cutting method was 50 geit.c

Using tree-stage cutting the most efficient woodldras formed after
parent stand cutting according to the schedule7]l- other words the first
stage was made in a year, the second stage wasimddgears and the third
stage was made in 7 years after the first heavgnagop with the supply in 349
m3/ha and fullness in 0.87. The third cutting stags in phase with the second
heavy acorn crop. Intension of every cutting metivad the same.

At the same time it ought to be noted wonderfulitsay state and high
oak woodland efficiency over checked anéd3 which at the age of 180 has
10D composition of the first storey, fullness i6,130,2 m in high, supply is 567
m*/ha, the number of business oak trees is 90,4%oatyd7% of trees are of
third sanitary state.

EFFECT OF SKID TRAILS IN SELECTION AND SHELTER WOOD
METHODS ON CANOPY, QUALITY AND QUANTITY ASPECTS OF
TREES IN BEECH FOREST

Naghdi R}, Moradmand A.*, Mohammadi K.?
'University of Guilan, Somehsara,
University of Kurdistan, Sanandaj, Iran.
E-mail: rnaghdi@guilan.ac.ir.

Pe3rome
CraThs MOCBSIICHA HCCIIEI0BAHUIO, TPOBEICHHOMY C IEIBI0 OTPEICIIUTH,
Kakoi ®3 JIBYX JICCOBOMYECKMX METOA0B (METOX BbIOOPOYHOW WM
CEMEHHOJICCOCEYHOM pyOOK) sBIIseTCs HarbOoee 3¢ (EeKTUBHBIM.

Key words: skid trail, shelterwood method, selection cuttingtinod,
beech forest, northern Iran.

In this research comparative studies was carrigconuwo silvicultural
methods ( selective and shelterwood ) in termsuality and quantity aspects of
trees on 15 years old of skid trails borders. R purpose two skid trails with
similar topography, soil texture, slope, aspect atelation conditions were
chosen and the only difference between skid tiadse the time of harvesting
and trail construction. In each skid trail thredtbéransect of 10*100 m with
low, medium and high traffic levels were taken. Al control belt transect of
10*100 m was taken 50 m a way from skid trail. Theults showed that the
quality of trees in control area were better thafective and shelter wood
methods and also quality index of trees in selecthethod was significantly
better than shelter wood method ( P<0.01 ). Thldst damages to trees were
observed in shelter wood method and at high trééfvel. Quantity assessment
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of crown height and dominant tree heights in thaisd plots showed that
average dominant height of tree were 24.2 and 28rnselective and shelter
wood method, respectively. There for the resultshes research showed that
forest site productivity in selective method istieg than shelter wood method.
Average crown height of trees in two methods wdgmificantly different
(P<0.05).

BBIPAIIIUBAHUE SACEHEBO-EJIOBO-AYBOBBIX IPEBOCTOEB B
BPAHCKOM JIECHOM MACCHUBE

Hapros /I.1., Kyues I1.B.
BpﬂHCKa}Z UHICEHEPHO-MEXHOJIocUYEeCKAA aKaOeMuﬂ, POCCMﬂ.
E-mail:dmitry_nartov@mail.ru.

Abstract
In this article influence of cabins of leaving ounlttvation of stands of
trees from an ash-tree, an oak and a fur-treensidered.

KuioueBble ciioBa: siceHb Ay0, €ib, pyOKH yxoja.

BripamuBanue sc€HOBO-€10BO-Ay00BBIX IPEBOCTOECB B KPAITUBHBIX THIIAX
neca (/34) BecbMa ciiokHasl 3aaada. Ee penreHne HalJIeHo 10 UCCIIeI0BaHUSIM
pocTa OJIMKANIITNX AEPEeBhEB PA3HBIX MOPOJ U PACKOTKAM KOPHEBBIX CHCTEM. Y
nyba oOHa pacrmoyiaraeTcs TOJ KOPHSIMHU SICeHS, KOTOphIE HE 3aXOIsiT B
puzocdepy e, HO yCTPEMISIFOTCS K OJIbXE.

[lepBoe ocBeTiieHHME HAAO0 HA4YMHATH C 3-4 JEeT ¢ yJaJleHWeM Bcei
JIPEBECHO-KYCTaPHUKOBOW PaCTUTEIBHOCTH JIUITh BOKPYT AyOKOB B paguyce 0,5
M, a B IPUMBIKAIOMICH TOJI0OCE IPUMEHSETCSI 00E3BEPIIMHUBAHNUE TEX JIEPEBBEB,
KPOHBI KOTOPBIX IO CJEIYIOIIETO OCBETJIEHUS MOTYT 3aTeHUTh IyO.
WuTtencuBHOCTh cnabas (10-20%).

[Tpu crnemyromeM OocBETIIEHHH, Yepe3 3-4 roja MUpPUHY THE3/Aa ¢ TyOoom
JOBOJAT J0 2 M, TPOJOJDKAETCS OO0E3BEPIIMHUBAHUE 3aTCHSIONIUX JICPEBBEB,
npouspactarmux gaiee 2 M. [Ipu 3TOM OCBETIIEHNH HAYWMHAIOT YXa)KUBATh 32
YTHETEHHBIMU OCOOSIMM SICEHS, IPOM3PACTAIOIIEro Ha ynaieHuu ooinee 4 M ot
ny6a. Jlist atoro B paguyce 0,5 M BeIpyOaroTCs BCe YIHETAIONIUE €r0 JEPEBBI.
Ha paccrossauu cBoimie 3 M OT 1y0a U SICEHS BENETCS YXOJ 3a €JIbI0 BBIPYOKOM
BOKpyT Hee B pamumyce 0,5 M BcexX MpeBbIMIAIONMX JAepeBheB. IHTCHCHBHOCTH
BbIOOpPKH 10 3amacy cocrtaBiasieT 30-40%, COMKHYTOCTh Tmojiora (IOJHOTA)
cumxaercsa 1o 0,6 - 0,7.

B 11-13s1eTHUX MOJIOAHSAKAX, T.€. Yepe3 4-5 JIeT BBINOJHSIIOT MPOYUCTKH
CO CpPOKOM TMOBTOpSIEMOCTH €€ depe3 5-7 yer. MHTEeHCHBHOCTh TepBOM
npounctku 30-50%. BeimonHsieTcs oHa rpynmnoBbIM MeToaoM. OKHa BOKpPYT
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ny0a yBEIWYMBAIOTCS O 3 M, €M | sSICeHS - 10 2 M.. [Ipu BTOpOW mpouyucTke
uHTeHCUBHOCTHIO 40-50%rHe31a pacupsroTes eme Ha 1 m.

[IpopexxuBanusi M1 TMPOXOJHBIE PYOKH TPOBOASTCS BEPXOBBIM METOIOM.
CrenyeT y4uThIBaTh, 4TO PsAJl ACPEBHEB YK€ HEBO3MOXHO BBIBECTH B | spyc: 310
nyOKu HUXKe 3-5M - IpH MEPBOM MPOPESIKUBAHUM U 6-8 M TIPU BTOPOM, JIEPEBbS
SICEHSI COOTBETCTBEHHO HMXkKE 4-6 M u 7-9 M, emu - 1-3u 5-8 M. Bokpyr Gonee
KPYIHBIX AYOKOB M SICEHEW BBIPYOAIOTCSI BCE TPEBBIMAIONINE WX JIEPEBHS B
panuyce 2 M Ipu MEPBOM MPOpEKUBaHUH, U 2,5-3M nipu BTopom. Jis enu - 1,5-
2,0 M npu nepBom mpopexkuBanuu U 2,0-2,5mpu Bropom. [lomHoTa B mepBoe
npopexuBanue cHmwkaercs n0 0,5-0,6, uHTeHCHMBHOCTH cocTaBisieT 25-45%.
Cpox noBTopsiemocty 7-10 eT. BEICOKOMHTEHCHBHBIMU MPOPEKUBAHUSIMU JIJISI
dbopMUpOBaHUS KeIaeMOTo cocTaBa | spyca mpenmonaraeTcss COKPaTUTh YUCIIO
MPOXOHBIX PYOOK, KOTOPBIE MOTYT MOBTOPSThCS uepe3 15-20mer.

[Tpu poXoAHBIX pyOKaxX OCTABJSIOT OJMIKAWIIME K €1 JEPEBbS OJbXH,
€CIIM OHHU 3aKpbiBaloT He Oosiee 1/5 mpoekimu KPOHbI M HE TPEBBIMIAIOT €Ib
oosiee, uem Ha 5 M. PaccTtossHre MexXay OJIbXOU U SICEHEM JIOBOJUTCS 110 2-5 M.
YaandoTces Kak YrHETalue SCeHb enu, pactymme Ommke 3-4 M, Tak u
MOpPOCIIeBOI Ay0, yrHETEHHBIA siceHeM. Eciu OTCYTCTBYIOT CEMEHHBIE OCOOHM
ny0a, TO TOPOCIEBOM 1y0, KaKk MCTOYHUK OOCEMEHEHHS, OCBOOOXKIAIOT OT
yrHETeHUs 1000 MOPOOH.

[Ipoxonnubie pyOkum mpekpamiatorcs B Bo3pacte 70-80 mer. [lpm wux
MPOBENCHUH JOJKHBI OBITh YJaJeHbl HE YCTOWUYMBBIE K BETPY JEPEBbS BCEX
OO/, TEXHUYECKHU CIEIIbIE CTBOJIBI OEPE3bI U OJIbXU YEPHOM.

ECTECTBEHHOE BO3OBHOBJIEHUE JIMCTBEHHUIIbI B
HEHTPAJIBHOU POCCHUH

Hacpimaiiko H.1O., Meabnuk I1.I.
Mockoeckuii eocyoapcmeenHblll YyHU8epcumem neca, Poccus
E-mail: melnik@mgul.ac.ru.

Abstract
The article is devoted to the research of the laratural renewal in
Central Russia for the period of 2007-2010. It wasfirmed that by growing
the larch beyond the borders of its habitat andyamp the simplest silviculture
methods to its natural renewal, it is possibledbie@ve an increase in the areas
covered with this species.

KiroueBble ci10Ba: ecTeCTBEHHOE BO300HOBIIEHHE, JIMCTBEHHHIIA,
[enTpansHas Poccus.

EctecTBeHHOE BO300OHOBJICHHME Jeca — mponecc O6paBOBaHI/IH HOBOT'O
IIOKOJICHUA JI€Ca CCTCCTBCHHBIM I'IYTéM. BozobnoBuTEIBHEIC IMPOLECCChI
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CIOCOOCTBYIOT ~ OHMOJIOTMYECKOMY PAaBHOBECHIO B Jiecy, 0OecrednBaroT
MIOCTOSTHCTBO ~ €Tr0  CYIIECTBOBAHHS, a CJIEIOBAaTeJIbHO W  TOCTOSIHCTBO
MOJIb30BaHUsI UM. [[71s1 1€COBO/IOB MEPBOCTEIICHHOE 3HAYCHHE MMEET M3ydeHHe
9KOJIOTUH BO30OHOBIICHHUSI JIeca.

[lenpto  paboTHI  sIBISIETCS: M3Y4YeHHE H  OICHKA  YCIENTHOCTH
€CTECTBEHHOTO BO300HOBIICHUS JUCTBeHHUIIBI B LleHTpansHoi Poccuu.

JlucTBeHHUIIa  SBISETCS ~ [IEHHBIM  HMHTPOAYIIEHTOM,  (opMupys
Hacaxaenns ¢ 3amacom ceeume 1000 m°/ra, uro B 2 pasa MpeBBIIIAET
MPOIYKTUBHOCTh MECTHBIX JPEBECHBIX TMOpoJA. B mocimegHee Bpems B
MockoBcKOM 00acTH IUIONMIAIA HACAXKIACHUN JIMCTBEHHUIBI 3HAYUTEIIHHO
COKpAIIAlOTCsl, TO MPUYMHE CHIDKCHHS JIONH KYyJbTYp OSTOH TOpPOABI TIPH
JIECOBOCCTAHOBIICHUH.

B Huxonsckoii necHoit gade IIIEnkoBCcKOro y4eOHO-OMBITHOTO JIECX03a
CHeNIbIe HACaXICHUs JINCTBEHHUIIBI MPEICTABICHBI JBYMSl y4acTKaMHu OOIei
mwiomaneo 8,2 ra., co3manbiMu B Hayaie /0x romoB XIX Beka. K Hum
npuMbikatoT BeIpyOku 2001-2008r. obmieit miomaaso 15,8ra.

OCHOBHBIM OOBEKTOM HWCCIEAOBAHUN SIBISIIACH TTOCTOSIHHAs TPOOHAs
wiomianp ([TITIT) MH-1, 3anoxena Becuoit 2007r. Ha BeipyOke 2002r. B kB 39.
Tumn necopacTuTeNnbHBIX ycaoBuid nmpocteie cybopu (By). Pasmep IIIIT 20x50m
pacnosioxxeHa B C-3 HampaBlICHMH OT MaTE€pUHCKOro HacaxjaeHus. [lepBbie
yuétsl 6;11 BeimosiHeHb! B 2007T., moBTOpHBIE IpoBeAeHbI oceHbio 2009r.

HcnenoBaHusiMu yCTaHOBJICHO, YTO MAaKCHUMaJIbHAS TYCTOTA JINCTBEHHUITBI
Ha 10 ThIC. IT/Ta IPEBBINIACT MAKCUMAIBHY TYCTOTY COCHBI M €]TH U COCTaBIISCT
62 Teic. mt/ra. CpenHee 3HaYeHUE TYCTOTHI JrcTBeHHUIB B 2007T. — 21,6THIC.
wr/ra. u 18,7 teic. mt/ra B 2009 r. HaubGonpluuii OTIIAA JUCTBEHHHULBI
HaOI0JaeTCsl HA yJacTKaX ¢ HauOOJBIIECH ee TYCTOTOH. YBeIHMYeHHE T'yCTOTHI
JVCBEHHHMIIBI HAa 4YacTH TUIOMIAJOK TOBOPUT O HEMPEpPhIBHOM Ipoliecce
3aceneHus] BBIPYOKH 3TON mopozoi. Jloys ydacTusi JTUCTBEHHUIIBI B COCTaBe
moJionusaka Ha Bceit [II1I1 6puta 3 equaniel B 20071, u 2 enuauniel B 2009r.

JIucTBeHHMIIA yAEP)KUBACT CBOM TMO3HIIMU, OJJHAKO B COCTaBE MOJIOJTHSIKA
HAOII0JaeTCs TEHACHIIUSA K YBEIIMYSHHUIO IO JTUCTBEHHBIX MOPOJI, B OCHOBHOM
Oepéspl. HaOnmpmaercss 3HaYMTENbHOE BBINAJCHHE M3 COCTaBa COCHBI, YTO
CBSI3aHO IPEXKE BCETO C MOpaKeHHEM €€ OOBIKHOBEHHBIM IIIOTTE.

Bropoii o0bekT uccienosanuii mpodHas mromans (I1I1) MH-2, 3anmoxxena
BecHoit 2010 r. na BeipyOke 2001 r. B kB 37 Hukonbckoit necHod nauu. B
2002. 3mecp ObuTM co3manbl JecHble KynbTyphl enu. I pasmepom 5%50 m,
pacrojoXeHa B BOCTOYHOM HAIpPaBJICHUUM OT MATEPUHCKOTO HACAKICHHUS Ha
paccrossHuu 110Mm.

Pe3ynbTarhl yueToB Mmokasaiu, 4YTO T'yCTOTA JIUCTBEHHUIIBI U3MEHSETCS OT
15,2 no 2,4 teic.mt/ra (paccrossaue 150 M), mociie 4ero uaét pe3koe mMajcHue
3TOTO TOKAa3aTessl, HO BCTPEYAIOTCS 3K3EMIUISPHI BIUIOTH 0 KOHIIA BBIPYOKHU.
Jlonst ygacTws TUCTBEHHUIIBI OT 2-X €IUHUI] M MEHBIIIE.
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Tpetuit o6bkT B Ilopenkom necHuuecTBe Ha 3amaae MOCKOBCKOM
obsactu, 3amoxxeH BecHol 2010Ha BeipyOke 1999r1. B kB. 148. MarepuHckoe
Hacaxaenne wumeer Bospact 130 jer, o6myrw maomanas 14,7 ra. Tun
JIeCOPaCTUTEbHBIX YCIOBUi ciiokHas cybops (Cz). Ha 00bekTe 3akianpiBaiach
JICHTOYHBIC YYETHBIC TUIOIIAJKH pa3sMepoM S5X5 M, uepe3 15 M B BOCTOYHOM
HaIpaBJICHUN OT MATEPUHCKOTO HACAXKICHHUS.

CoracHO TIOJIy9eHHBIM PE3yIbTaTaM Ha MEPBBIX TPEX IUIOMaaKax 10 S0m
OT MATEPUHCKOTO HACAXKIEHUS C COCTaBe mMpeodsamaeT aucTBeHHUIA. Ha
W3MEHEHHE TYCTOTHI MOJIOJHSKA B 3HAYUTEIHHOW CTETCHH BIMSIOT YCIOBHUS
YBIQXKHEHUS — Mpolecchl 3a0o1aunBanns Ha pacctosHur 70-100m u 110-150m
OT 3amaJHOW TpaHWIlbl BBHIPYOKH. Tem He MeHee, Ha pacctosHuu 165 M oT
MaTePUHCKOT0 HACAXIACHHUS T'YyCTOTa JUCTBEHHUIIBI JOCTHraet 5,2 Thic.mrT./ra.
MaxkcruMajbHas rycToTa JINCTBEHHHUIbI Ha 00beKTe gocTuraet 89,6Thic. mt/ra.

Ha nanHoM o00ObekTe Bce XBOWHBIE MOPOJbI B 3HAUYMUTENIbHON CTENEHU
MOBPEXJIEHBI JIOCEM, a JIMCTBEHHUI]A TaKXK€ W MBIIICBUAHBIMUA Ipbl3yHamMu. B
COOTBETCTBUM C JCHCTBYIOIIMMHU PEKOMEHAAMSIMU HAa BCEX TPEX MPOOHBIX
IJIOIIASX BO30OHOBJIEHUE JIMCTBEHHUIIBI OLIEHUBAETCS KaK XOpOIIIee.

EcrectBenHoe BO300HOBJICHHE JUCTBeHHUIBI B lleHTpanbHolt Poccuu
MPOIIECC YHHUKAIBHBIA, KOTOPBIM MPEACTABISIET COOON KaKk HAY4YHBIM, TaK H
MPAKTUYECKUIA UHTEPEC, M U3yUCH JJISl YCIIOBUHN PETHOHA BIIEPBBIC.

JlucTBeHHHUIIa yCHENTHO BO30OHOBISATCS €CTECTBEHHBIM ITyTEM Ha
BbIpyOkax LlentpansHoii Poccun Ha paccrossauu 1o 200 M, u npeoOnanaer B
cocTaBe MOJIOAHSIKA 10 SOM OT MAaTEPUHCKOTO HACAKICHHUS.

JIJist yCrenrHoro Xojja €CTECTBEHHOTO BO30OHOBJICHHS JINCTBEHHUITHI HA
BBIpyOKax HEOOXOIUMO:

- BBINIOJIHATh MUHEPAIU3ALMIO MOYBBI WM OTHEBYIO OYUCTKY JIECOCEKH;
XOpOIIHE PE3yIbTaThl JAET TEXHOJOTHUS IIMPOKOMOJIOCHON paCKOPUYEBKH;

- IPOBOJIUTH PETYIUPOBAHUE YUCIEHHOCTH JIOCEH.

- 18 (GOpPMHUPOBAaHUS TOJHOLICHHBIX MOJIOAHSIKOB  JIMCTBEHHHUIIBI
TpeOyIOTCSI ~ JIECOBOJCTBEHHBIE  yXOJbl, KOTOpPbIE  HYXXHO  IPOBOJUTH
CBOEBPEMEHHO, C LIJIbI0 YAAJICHHS OCUHBI U OepE3bI.

THE INFLUENCE OF SILVICULTURAL TREATMENTS ON THE SI'  ZE
OF COCKCHAFER’S (MELOLONTHA SPP.) POPULATION IN
POLAND

Niemczyk M.
Forest Research Institute, Raszyn, Poland.
E-mail: M.Niemczyk@ibles.waw.pl.

Pe3rome

B cratbe pganbl cBeieHus 00 MCCIEAOBaHUAX, IPOBEICHHBIX Ha
teppuTopur 10BN U TTOCBSIIEHHBIX U3YUYCHHIO TIOMYJISIIIUA MaCKUX KYKOB.

- 108 -



I'maBHas 3ajJada HaquOﬁ pa6OTLI COCTOsJIa B TOM, YTOOBI Y3HAaTh, KakK
JE€COBOAYCCKHUEC METOJMKH BJIMAKOT HA YHCIICHHOCTD O9TUX HACCKOMBIX.

Key words: Melolonthg pest outbreak, fisheye lens, light measurements,
forest ecoclimate

The common cockchaferMglolontha melolonthal.) and the forest
cockchafer elolontha hippocastaniabricius) are the most dangerous insect
pests of Polish forests. The area of mass incidehceckchafers increases with
every next swarming to increase the area of tremuwence by nearly 100 times
over the last twenty years. The causes of pestreakb are difficult to be
defined. They are to be sought in land history #re& past land management.
This situation may have been caused by the abamglarfi the use of plant
protection agents, as well as by the increasethéend of the 1980s and at the
beginning of the 1990s, area of wastelands becomifgyvourable habitat for
depositing eggs by cockchafers females. Sometilmesdsponsibility of mass
incidence of cockchafers are on forest managemamthwabandons complete
soil preparation in forest plantations, departsnfrime large-scale clear-cutting
system, carries out intensive conversion of spestiesture (monocultures) on
a reach forest sites and increases the proporfiimoadleaved tree species in
stands. All these silvicultural treatments, patfady the choice of a cutting
system (directed towards increasing the use of &mmutting systems (group,
shelterwood and stepweise cutting), affect the lenate of the forest floor
environment and attractiveness of the food basedokchafers in all phases of
their development.

The aim of the study was to recognise the ecolbgmaditions in forest
stands and plantations in which cockchafer grulositwed.

The studies were conducted in so-called primarpreadk centres in the
Narol, Lubaczéw, OstrowieSwietokrzyski and Smardzewice Forest Districts.
The tasks on nineteen randomly selected plots (thitke measurements and
observations made on each plot) included: assessméntree crown
transparency in the stands in different age clagadshabitats using a fisheye
lens camera, vegetation surveys (phytosociologalalvés), assessment of grub
colonisation of soil (1x0.5x0.5m pits). On six s@éxl plots soil microclimate
data recorders (each recorder outfitted with thmsmsurement sensors) were
additionally installed at a depth of grub feedingrieasure soil temperature and
humidity throughout the growing season. The scdpiae research works was
extended on autumn surveys of grub colonisatiosodfcarried out in the years
2008 and 2009 in the Narol and Lubaczéw Forestibist

The obtained results showed that the occurrenamcifchafer grubs in
the solils of forest ecosystems, hence the choi@habitat for depositing eggs
by cockchafer females, was affected neither byt liggnetration through the
canopy of a stand (p=0.01) nor species diversithefforest floor vegetation. In
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spite of the general opinion about mass inciderfcgrabs in the soils under
thinned stands, the grubs often fed in very dereslib and beech-hornbeam
stands with no herb layer. The preliminary resdits not confirm significant
differences in soil microclimatic conditions in thetands in which grubs
occurred and in those in which they were not detkct

The analysis of data of soil colonisation by grobsained from the Narol
and Lubaczéw Forest Districts allowed for the stegst that cockchafer females
preferred broadleaved forest habitats (2.1 grubscpetrol pit, on average) for
egg deposition (or grub survival in those habitatas higher) to poorer
coniferous forest habitats (1.8 grubs per contitplom average).

BYKOBBIE JEBCTBEHHBIE JIECA YKPANHBI

IHapnan T.B.

Yxpaunckuii nayuno-ucciredoeamensCKuti UHCMUmym 20pHO20 J1eCO800CMEd
um. I1.C. [lacmepnaka, 2. Meano-®panxosck, Yxpauna.

E-mail: parpan@il.if.ua.

KarwueBble ciioBa: OyKkoBbI€ JIEBCTBEHHBIC Jieca, Y KpanHckue Kapmartsl,
ropHas rpsa.

28 wurons 2007 roma Komurerom B aemax BcemupHoro nacnemus
FOHECKO na 314 ceccun B ropoze Kpaiicruepu (Hosast 3enanans) mpHHITO
pelieHrue 0 BKIJIIOUEHHWH YKPaWHCKO-CIOBAlKOW HOMHUHAIUU «BbyKOBbIE JI€BCT-
BeHHbIEe Jeca Kapnar» k mepeuHio o0bekToB BceMupHOro ecrecTBEHHOro Ha-
CIENCTBA. YKPaMHCKO-CIOBaLKHM 00BeKT «bykoBble NeBCcTBeHHBbIE seca Kap-
naT» 3aHUMaeT Tiomanb /7 972ra, u3 kotopsix 29 279cocTaBusioT 3amoBe/I-
HOe s11po, a 48 693ra obOpazoBeiBalOT OydepHyto 30Hy. B Ykpannckux Kapma-
Tax HauOOJIbINAs TUIONIAIb JIECOB, KOTOPHIE OTBEUYAIOT KPUTEPHUSIM JEBCTBEHHO-
ro Jieca, Haxoautcs B Kapnatckom 6uocheprnom 3amoseanuke (14 592ra), wim
37,7 %ot nnom@aan JeBCTBEHHBIX JIECOB OyKa €BpOIENUCKOro Ha YKpauHe.

«bykoBbIC neBCTBeHHBIC Jieca Kapmar» — 3TO TpaHCHAIMOHAIBHBIN
CEepUilHbIA OOBEKT, KOTOPBIM COCTOMT U3 JECATHU OTACNIbHBIX YYaCTKOB,
pacmoJIOXKEHBIX BIOJNIb OcH JanuHOM 185kM oT YopHOropckod rpsiabl Ha
Ykpaune k ropam bykockue Bpxsl u Buropaat B CnoBakuu.

[Tnomans OYKOBBIX MpajiecoB B YKpauHe coctaBisier okojo 38 680ra.
HauGonpine 1uiomaau JE€BCTBEHHBIX JIECOB HAXONATCA B Mpejeliax
[Momonwmuckoi rpsael  (13,5ThIC. Ta), HauMeHbIIME — B BylKaHHYECKHX
Kapnarax (154ra). 3HaunTeIbHBIC TUIONIAIA JEBCTBEHHBIX JICCOB HAXOIATCS B
Takux TropHbIX cuctemax: CsbeigoBenr (11 240ra), Topramsr (6 094ra),
Yoproropa (4 092ra) u Mapmapom (3 600ra). OcHOBHBIE TUTOIIATH OYKOBBIX
JIEBCTBEHHBIX JiecOB pacnonoxeHHble Hke 1000Mm Han ypoBHEM Mops U
yactuyHO B npezenax BeicoT 1000-1400u. H. yp. M. Ha BoicoTax cBbime 1400m
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HaJ YpOBHEM MOpPS OHHM BCTPEYAIOTCs peaKo. Yale Bcero OHM Mpou3pacTaroT Ha
ckJIoHax kpyTtuszHout 20-30°.

BykoBbie neBCTBEHHBIC Ji€ca MPEHMYIIECTBEHHO YHCTHI IO COCTaBY.
OjHak Ha 3HAYMTENBHBIX IUIOIMALIX K Fagus sylvatica Ls oescmesennvix necax
npumewusaromcss Picea abies (L.) Karst.,, Abies alba (Mill.), Acer
pseudoplatanus lu apyrue npeBecHbIE TOPOIHI.

JleBCTBEHHBIE Jieca — A3TO MeCcTa OOWTAaHWS MHOTHUX DJHJIEMHYECKHX,
pemualmuXx W ucuye3armux BUAOB Giopbl W ¢ayHbel. OHH TakXKe HUMEIOT
YPE3BBIYAHO BAXKHOE ACTETUYECKOE M PEKPEAMOHHOE 3HAYEHUS, a C HAyYHOMH
TOYKU 3PEHUS SBISIOTCS YHHUKAJIbHBIM OOBEKTOM IS WM3YyYEHUS HCTOPUHU
pa3BUTHS PACTUTEILHOTO TIOKPOBa B TOCIENEAHUKOBBIN mepuon. Ux
CTPpYKTypHasi OpraHu3alus, IWHAMHKA pacrajga, KOTOPble HWHUIMHPYIOTCS
CCTECTBCHHBIMH  CTHUXUUHBIMH  SIBICHUSIMH  SIBIISIIOTCS ~ OJaronpuUsTHHIMU
YCIOBUSIMU JUISI COXPAaHHOCTH OWMOTHYECKOTO pPa3zHoooOpa3usi U MOTYT OBITh
BUPTYaJIbHOW MOJENBIO JJII TIOCTOSIHHOTO JIECOTIONB30BAaHUS U HEOOXOAMMOMN
NPEIOCHUTKON Ui BEACHHS JIECHOTO XO3SHCTBAa HA €CTECTBEHHBIX Hadajax.
[ToaToMy OHU JOMKHBI OBITh 0OBbeKTaMH 00Jiee IETATBHBIX JIECOBOJICTBEHHBIX U
OMOAIKOJIOTUYECKUX UCCIICTOBAHUM.

THE PRIMEVAL BEECH FORESTS OF UKRAINE

Parpan T.V.

Ukrainian research Institute of Mountain Forestry B.S. Pasternaka, lvano-
Francivsk, Ukraine.

E-mail: parpan@il.if.ua

Key words: Primeval Beech ForestdJkrainian Carpathians, mountain
ridge.

On June, 28, 2007 during its 31 session in Chriir€h (New Zealand)
the UNESCO World Hertige Committee decided to ideluhe Ukrainian-
Slovakia «Beech virgin forests of the Carpathiats>the list of objects of
World natural inheritance. The Ukrainian-Slovakid@he Primeval Beech
Forests of the Carpathians» occupy an area of Z g 0f which 29.279 ha are
a reserved area centre, and 48.693 h buffer area. In Ukrainian Carpathians
most area of «The Primeval Beech Forests of thedflaians» which perfectly
fit the criteria for this forest type is locatedthre biospheric park (14 592)hof
Carpathians, this is 37,7 % off the area of thginiforests of Fagus silvatica
on Ukraine.

«The Primeval Beech Forests of the Carpathians»aatensnational
object, which consists of ten separate areas waiehlocated along 185 km:
from the Chornogorskoy range in Ukraine to the Bugkte Vrkhy mountians
and Vigorlat in Slovakia.
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Ukraine has in total 38 680 ha of Virgin Beech breThe largest
concentration of «The Primeval Beech Forests ofGaepathians» is located
within the Poloninskoy range (13 50G)h the smallest - in Vulkaniches
Carpathians (154ah). Considerable areas of the virgin forests aratkxtin such
mountain regions as: Svydovets (11 24} Kkborgany (6 0944), Chornogora (4
092 ha) and Marmarosh (3 60ah The most of «The Primeval Beech Forests
of the Carpathians» are found below an altitud&GffOm above sea level and
partly within heights of 1000-1400 m above sealle&e1400m above sea level
«The Primeval Beech Forests of the Carpathiansehréeeir highest altitudes
and mostly can be found on slopes of 20-30°.

The Primeval Beech Forests are mainly clean in csitipn. However on
considerable areas Fagus sylvatica (L.) mixes Ritea abies (L.) Karst, Abies
alba (Mil.), Acer Pseudoplatanus (L.) and othee gpecies.

The Primeval Beech — Forests of the Carpathianswe—a habitat for
many endemic, rare and threatened species and haige extraordinarily
important aesthetic and recreational values. Freenscientific point of view
they present a unique research object to studyhistery of development of
vegetational cover in the holocoenotic period. Thetructural organization,
dynamics of dissimilation, initiated by elementalests, present favourable
conditions for the safety of biotoc diversity andncbe a virtual model for
permanent forest management and necessary praoanfiit the conduct of
forestry on the natural beginnings. Therefore «Phieneval Beech Forests of
the Carpathians» should be the objects of more ilei@taorestry and
bioenvironmental researches.

MPUMEHEHME T'UC-TEXHOJIOT UM JIJISI OPT AHU3AIIAU
OXPAHBI JIECA OT HE3AKOHHBIX PYBOK

ITonosa C.B.
Kocmpomckoii cocyoapecmeennviti mexuonocuueckuti ynugepcumem, Poccust.

E-mail: psv1005@mail.ru.

KiroueBnbie cJI0Ba: HE3aKOHHAas pyOka, oXpaHa jeca,
reorH(OpMaIlMOHHBIE TEXHOJIOTHH.

B ycnoBusSX HHTEHCUBHOW KOMIBIOTEPU3ALMU BCEX CPep AEATEIBHOCTH B
JECHOM XO3SIMCTBE HAaxOoJAT IIMPOKOE MPUMEHEHHE TI'€OMH(OPMaLMOHHbIE
texHoioruun ([UC-texHomoruu), MO3BOJSIOIIME HE TOJBKO OOJIETYHTH
KapTorpauueckyro U JECOy4eTHYIO paboTy, HO U MPOBOJAUTH aHAJIU3 AAHHBIX O
COCTOSIHUH JIECOB, UX HCIIOJb30BAaHNH, a TAKXKE MPOTHO3UPOBATH ITOCIEACTBHUS
JIECOXO35MCTBEHHON JESATEIbHOCTH M OTCIIECKHUBATh YIpO3bl, CBA3AHHBIE C
npupoAaHsiMu - yciaoBusiMu. Kpome Toro, coBpemenHble ['MC-texHosnoruu
IPUMEHUMBI JIJISl OPraHU3aLUH OXPaHBbI JIeca OT HE3aKOHHBIX PyOOK.
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[Tox mponeccom opraHu3aldyd OXpaHbl Jieca OT HE3aKOHHBIX PYOOK MbI
MOJIpa3yMeBaeM CKOOPJMHUPOBaHHYIO pPabOTy TOCYIapCTBEHHBIX OpraHoB
JIECHOTO KOHTPOJII M HaJ30pa IO CBOEBPEMEHHOMY MPEAYNPEKICHUIO U
IIPECEUCHUIO  HE3aKOHHBIX  pYyOOK, 3aKIIOYaIolIylocs B MOCTOSHHOM
MOHUTOPHUHIE JIECOB U OLIEHKE pHUCKa BO3HUKHOBEHMS HE3aKOHHBIX pyOok. [Tpu
TOM MOHHUTOPHUHT JIECOB BKJIFOYAET B CeOsI JIECOYUETHYIO PabOTy M MOCTOSHHOE
HAOMIOZICHNE 3a JICCHBIMM Y4YacTKaMH HauOoJee TOIBEPKEHHBIMU PHUCKY
BO3HMKHOBEHUSI HE3aKOHHBIX pyOok. HaOmromenue 3akimiouaercss B 00xoje
(maTpynMpoBaHUM) 3THUX YYaCTKOB W B pabOTe CTAIMOHAPHBIX KOHTPOJIBHO-
MIPOITYCKHBIX MTYHKTOB, OTCJICKUBAIOIINX TPAHCIIOPTHPOBKY YK€ 3arOTOBJIECHHOM
JIPEBECUHBI.

C mnomompbto [HC-TexHONOrM BO3MOXKHO pEIICHUE Tpex 3ajad
OpraHu3allMi OXpaHbl Jieca OT HE3aKOHHBIX pPYOOK: BO-NEPBBIX, 3TO
ompenereHue MapuipyTa i memero o0xo/Ja JIECHBIX YYacTKOB Haubosee
MOJIBEP>)KEHHBIX HE3aKOHHBIM pyOKam; BO-BTOPBIX, ONTHUMHU3AIMS MaplipyTa
JBW)KCHUSI TIATPYJIed OXpaHbl HAa TPAHCHOPTHBIX CpeAcTBax (aBTOMOOWIIH,
MOTOIIMKIIbI); W, B-TPETBUX, OTO OOOCHOBAaHUE pA3MEIICHUS CTAIllMOHAPHBIX
MIOCTOB OXpaHbl B 3aBUCUMOCTH OT PACIIOIOXKEHHUS 30H KOHIEHTPAIIMU y4aCTKOB
jJeca HambOoyiee TMOABEPKEHHBIX HE3aKOHHBIM pyOKaM © TpPaHCHIOPTHOM
WH(PACTPYKTYPHI HA TEPPUTOPHUH JICCHUUESCTBA.

[lepBbie ABE 3amauu OMpeNeICHUs ONTUMAIBLHOTO MapIIpyTa CBOASTCS K
3a/laye KOMMHUBOSDKEpA, pelieHrue KOTOPOM C MOMOIBI0 T€OMH(POPMAITMOHHOM
cuctembl ArcView GIS Bo3MOXHO JByMs croco0aMu: BO-TIEPBBIX, 3TO
ucnojp3oBanue moxyias Network Analyst, mo3Bossronero paccyuThiBaTh U
MPOKJIA/IbIBATh ONTUMAaJIbHbIE MAPIIPYThl MEKIY 3aAaHHBIMU MMYHKTaMH, U, BO-
BTOPBIX, 3TO pUMEHEHUE porpamMmbI-00paboTurKa JAHHBIX,
paccuuThIBAIONIE KpaT4alliuii MyTh HA OCHOBE 3aJaHHBIX KOOPJMHAT,
oJIydeHHBIX ¢ momoiisio ArcView GIS.

Pemenue 3anaun 00 onpeneneHUy MecTa pa3MeIIeHUsl TOCTOB OXPaHbI €
nomotibio ArcView GIS 3akimouaeTcsi B BBISIBIICHHH Ha OCHOBE pa3pabOTaHHOM
HAMU METOJIMKM OLEHKH pPHUCKa BO3HUKHOBEHHUS  HE3aKOHHBIX pPYOOK 30H
KOHIICHTPAI[MU yYaCTKOB BBICOKOTO KJacCa OMACHOCTH PUCKA BO3HUKHOBECHHS
HE3aKOHHBIX pyOok. HarmsgHoe wu3oOpaxkenue BbiAenoB 3 u 4 Kkiacca
OIMaCHOCTH (BBICOKAsl OIACHOCTH) M WX PAJUYCOB BIUSHUS JTA€T BO3MOXHOCTH
OTIPENICTTUTh 30HBI KOHIIGHTPAIlMU JIECHBIX YYAaCTKOB, MPEACTABIISIFOITII
HAauOONBIINKA WHTEpEeC Il HE3aKOHHBIX JIECO3aroTOBUTENEH. AHaIM3
MECTOPACIIOIOKEHUS 30H KOHIIEHTPAIMK BBIJEIOB 3 U 4 Kjlacca OMacCHOCTUA U
TPAHCIOPTHON HMHQPPACTPYKTYpPbl JIECHUYECTBA TO3BOJISIET OOOCHOBAHHO
MOJXOJUTH K Pa3MEUICHUIO TOCTOB OXPAHBbI.

Takum o6pa3om, mnpumeHenne [MC-texHomoruif, B YaCTHOCTU
nporpammbl ArcView GIS, no3Bosser cenaTh OpraHu3aluio padoThl JCCHOM
OXpaHbl MPO3paYHON, CKOOPIAUHUPOBAHHON M Oojee >PPEeKTUBHOM, a Takxke
COKOHOMHUTH BpPEMSI U CpElICTBA Ha OOpaOOTKYy M aHalu3 KapTorpauueckoit
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UHPOPMAIIMKU U HUCKJIIOYUTH BO3MOXKHOCTH BIIHMSIHHS YEJIOBEYECKOTO (haKTopa.
Ampobarus ['MIC-TexHomoruid 17151 OpraHU3allii OXPaHbI JIECOB OT HE3aKOHHBIX
pyOOK Al apeHIaTOpOB JECHBIX ydacTKoB B KocTpomckoit m SpocmaBckoit
00J1acTsIX Mokasajia ux BhICOKYIO 3 ()EKTUBHOCTb.

APPLICATION OF GIS-TECHNOLOGIES FOR THE ORGANIZATIO N
OF PROTECTION OF WOOD FROM ILLEGAL CUTTING

Popova S.V.
Kostroma State Technological University, Russia.
E-mail: psv1005@mail.ru.

Key words: illegal cabin, wood protection, geoinformationteologies.

At the time of an intense computerisation in alpeads of activity in a
forestry geoinformation technologies (GIS - teclogus) are widely used. They
not only help facilitate cartographical and stoakibg work, but also analyse
the data concerning the condition of woods, thee as well as predict the
possible consequences of woodcutting activity anghitar environmental
threats. Moreover modern GIS-TECHNOLOGIES can bedus protecting
woods from illegal cutting.

By protecting woods from illegal cutting we mease tto-ordinated work
of the state bodies that take care of woods andeagaged in prevention of
illegal cutting (by monitoring the woods and estimmg the risk of illegal
cutting) and stopping them. Thus monitoring of weodcludes stock-taking
work and constant supervision over forest plotscWiaire most subject to risk of
illegal cutting. Supervision includes patrolling efich sites and organising
permanent check-points to trace the transportatiavood.

Three problems of organising wood protection attéigican be solved by
means of GIS-TECHNOLOGIES. The first problem deaith mapping a
walking route to patrol the forest plots which anest likely to suffer from
illegal cutting. The second problem is optimisatafnthe route for patrols that
make use of vehicles (cars, motorcycles). The thiablem is substantiation of
location of regular check-points depending ondbecentration of zones most
subject to illegal cutting and on the transportasfructure in a particular forest
area.

The former two problems are reduced to a direlelsseepresentative
task, which can be solved by means of geoinformagistem ArcView GIS in
two ways. First, using module «Network Analystspaing to calculate and
map optimum routes between the set points. Secaisthg other applications
working on the basis of set co-ordinates, obtalmetheans of ArcView GIS.

Identifying the location of check-points means iifging location of
sites most subject to illegal cutting with the a$ércView GIS on the basis of
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methods worked out by the author. Visual represiemaf plots most subject to
illegal cuttings (high risk; degree 3to 4) gives @pportunity to estimate the
concentration of zones most attractive to illegdaters. The analysis of location
of such zones as well as the analyses of transpioaistructure of a forestry
provide a well grounded approach to check-pointations.

Thus, application of GIS-TECHNOLOGIES, ArcView Gi% particular,
makes wood protection activities transparent, wlordinated and more
effective. It also saves time and money while psst® and analysing
cartographical data and excludes the influencé@human factor. Probation of
GIS-TECHNOLOGIES proved their high effectiveness ttoe organisation of
protection of woods from illegal cutting for leasédher of forest plots in
Kostroma and Yaroslavl areas.

AHAJIN3 ECTECTBEHHOI'O BO3OBHOBJIEHUSA B COCHAKAX
ECTECTBEHHOI'O U UHCKYCCTBEHHOI'O ITPOUCXOXAEHUA

PycakoB K.A.
Mockosckuii 2ocyoapcmeenHblll YyHUgepcumem neca, Poccus.
E-mail: rusakov@sbmpost.ru.

KiloueBble cJIoBa: €CTECTBEHHOE BO300HOBJIEHHE, JTOOPOBOIBHHO-
BBIOOPOYHBIE pYOKH, KYJIBTYPBI COCHBI, €CTECTBEHHBIC JPEBOCTOU COCHBI.

UccnepoBanuss  mpoBogwimch B Hukombckor — necHo  nmaude,
pacIoioKeHHOM Ha ceBepo-BocToke MockoBckoit obnactu. Tam ¢ 60X romos
XX B. ObUIa TpHUHSATAa BBIOOpPKA IMPHUCIEBAIONIEH COCHBI MyTEM J1O0OPOBOJILHO-
BBIOOPOYHBIX PYOOK, CIOCOOCTBOBABIIMX YKPEIUICHUIO TMO3ULMNA €1U U Jaxe
BbIX0/1y €€ B 1-blif sipyc.

J1oOpOBOJILHO-BBEIOOPOYHBIE pYOKH B HACAXKIEHUSX COCHBI HA TEPPUTOPUU
Hukonbckol naun ObUIHA 3alIPOEKTUPOBAHBI 1711 OJJHOBO3PACTHBIX JPEBOCTOEB C
LIEIpI0 IEepeBoJa WX B  pasHoBo3pacTHele. [IpecnegoBanuch BecbhbMma
MOJIOKUTEIbHBIE 1. OIHaKo, J0OPOBOJIHLHO-BEIOOPOUHBIE PYOKH MO MPUPOJIE
CBOEH MpeJHa3HAuYeHbl JUJIi pPa3HOBO3PACTHOro Jjeca. Ha3HaueHwe ux B
Huxonbckoll nade st OAHOBO3PACTHBIX COCHSIKOB-UEPHHUUYHHKOB CBEXKUX HE
CIOCOOCTBOBAJIO HE TOJIBKO MEPEBOJY MOCIEIHUX B PA3HOBO3PACTHBIN JIEC, HO U
CHU3WIO WX TPOIAYKTUBHOCTh. BMECTO e€CcTeCTBEHHOr0 BO30OHOBIIEHUS COCHBI
ObUT J1TaH XOJ] €CTECTBEHHOMY BO30OHOBIICHHUIO €M B Pa3pekKEHHBIX pyOKamMu
cocHsiKax. Enb cTana 3aHMMaTh, M BeCbMa TBEPJI0, NO3ULIMK COCHBI. Kpome Toro,
B XO0J€ A0OpPOBOJBLHO-BBIOOPOYHBIX PYOOK, MPOBOAUBILIMXCS C YPE3MEPHOI
MHTEHCUBHOCTBIO, YAAISUINCH CaMbIE Jy4llue CTBOJIBL. [Ipn 3TOM OCTaBISsIIUCH
OTCTaBIIME B POCTE JEPEBBS; HE yAAIIACh MPUMECh Oepe3bl. ITO MPUBEIIO BO
MHOTMX Y4YaCTKax HACaXJICHUW K PE3KOMY CHUKEHHIO 3alacoB JPEBECHUHBI, K
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YMEHBIICHUIO TCKYHICTO IMPHUPOCTAa U K YCTKO BBIPA)KCHHOMY IIPOLCCCY CMCHBI
COCHBI Ha €JIb.

Tabnumal
I[aHHBIC, XAapaKTCPHU3YIOIIHC O6’I)CKTBI HUCCIICOI0OBaAHUA

Ne NeNe kB., IIpoucxoxnenue | Boszpacr, Cocras Kon-Bo S o6.
TII1 BBIJIET HacaXKIeHUU JIeT YYETHBIX YYETHBIX
OJIOC, IIT. | II0JIOC, Ta

1 | Ks.39,Brin.14 116 T3E+b 10 0,02

2 | KB.24,Bpin.2 VckyceTenHoe 131 8C2E+B+E 10 0,02

3 | KB.30,Br11.6 136 &€ 1E3B+E 10 0,02

4 | Ks.22,Brin.4 136 T3E 10 0,02

5 | KB.28,Br11.9 116 T3E+b 10 0,02

6 | KB.35,Bn11.6 FeTecTBeHHOE 126 @3E1b 10 0,02

7 | KB.6, Bpia.3 133 7C3E+B+E 10 0,02

8 | KB.43,Bri11.16 136 &1E1b 10 0,02

Bcero: 80 0,16

JlecoyctpoiictBom 1962-1964rr. pekoMeHI0BaloCh B MEPBBIA MpPUEM
100pOBOJIEHO-BEIOOPOUHOI pyOKHM BbIOMpaTh B cpeaHeM 17% ot 3amaca wmm
55m° ¢ ra. OXHAKO HEPEAKO BBIOMPAIOCH TOPa3no 6oibiie. BOKpyr oGHIBHO
IUTOZIOHOCSIIIIUX CEMEHHUKOB JUIsl E€CTECTBEHHOTO BO30OHOBIECHUS COCHBI
pEKOMEHIOBaINCh «oKHa» (He Oomee 10-20 M. B jguamerpe), HO 0Oe3
Ha/JIeXKAIed MUHEpAIM3alluy TIOYBBI, YTO HE TPEyCMaTPUBAIOCh, COCHA TaK U
HE BO300HOBIsUTack. Bmecte ¢ Tem mpoBeneHHE JT0OPOBOIBLHO-BHIOOPOUYHBIX
pyOOK CHOCOOCTBOBANO YIYUYIICHHIO KOJOTHYECKHX YCIOBHH ISl MOAPOCTA
€M W JaXXe BBIXOJY OTHIEIBHBIX JEPEBHEB €M BTOPOTO sSpyca B MEPBHIN.
JlanHble, XapakTepu3yIoUe 0O0BbEKTHI UCCIEA0BAHUA MTpeICTaBIeHbI B Ta0m. 1.

Tabnuma?2
Ycpennénubie JaHHBIE €CTECTBEHHOTO BO30OHOBIICHUS €U

[IponcxoxneHne Haca X AEHUI
HckyccTBeHHOE EcrectBennoe
Bricora, Kon-Bo Cpennue Bricora, Koma-Bo Cpennue
M Ha 1lra, H, m. A, et M Ha 1lra, H, m. A, et
IIT. IIT.
<0,5 425 0,45 6 <0,5 500 0,4 7
0,6-1,5 588 1,11 10 0,6-1,5 1050 1,14 13
>1,5 1363 2,84 20 >1,5 1125 2,85 21
CpenHeB3B. 3HaUCHHE 1,98 15 CpenHeB3B. 3HaUEHHE 1,72 15

VY4er ectecTBEeHHOro BO300HOBIICHUS IPOBOIUJICS HAaMU B IIE€JIOM Ha
COCHOBOM BBIJICJIE TE€PEYUCIUTEILHBIM MeToJ0M. Ilepedu€r mnpoBoauics Ha
Y4E€THBIX TUIOIaAKax JmuHo 10 M. u mmpuHOW 2 M., 3akiaasiBaeMbix 10-
METPOBOM MEPHOW JIEHTOM MO [OWaroHajv BbiAena. Ha kaxaon yd€rHOU
IJIOIIAIKE B OTACIBHOCTH  MPOBOJWJCA  MEpPede€T  KU3HECIOCOOHOIO
€CTECTBEHHOI'0 BO300OHOBJICHHs €M 1o rpymmnam BeicoT (mo 0,5 M, 0,6-1,5M,
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Beimie 1,5 m). [lo kaxaod rpymme BBICOT H3MEPSJIOCh MO TPU HauboJjee
XapaKTEePHBIX YYETHBIX JEPEBA, Y KOTOPHIX OMPEIEIISICS BO3PACT M BBICOTA C
TOYHOCTBIO 10 O,1IM.

[Tom momoroMm Bcex JPEBOCTOEB COCHBI MPHCYTCTBYET TOJBKO
€CTECTBEHHOE B0300HOBICHHE enu. MHorma BcTpeuaeTcss ay0. YcCiaoBus IS
BO300HOBJICHHSI COCHBI OTCYTCTBYIOT. 3 Tabiu. 2 BUAHO, YTO BHE 3aBUCHMOCTH
OT MPOWMCXOXKICHUS HACaXKJICHUH COCHBI, KaK MPABHUJIO, MPEOOIaIaeT KPYITHBIN
NOAPOCT €M, a CPEAHEB3BEIICHHBIM BO3pacT B IIEJIOM cOCTaBisieT 15 jer
(MakcmmanmbHO OTMedeHHBIH Bo3pact — 20-23 roma). Takum oOpasowm,
Ha3HAYCHHWE J[OPOBOJHLHO-BHIOOPOYHBIX pPYOOK CTaN0 NPHYUHOW YCHIICHUS
MO3UIMI €U TMPU TOJHOM OTCYTCTBHHM COCHBI B COCTaBE€ E€CTCCTBCHHOI'O
BO30OHOBJICHHsI, a CyAs 10 HaJWMYMI0 MEIKOro IMOAPOCTa, MPOIECC
€CTECTBEHHOTO TIOJICEJICHUS €M el He 3aKOHYEH.

ANALYSIS OF NATURAL REGENERATION IN PINE FOREST OF
NATURAL AND ARTIFICIAL ORIGIN

Rusakov K.A.
Moscow State Forest University, Russia.
E-mail: rusakov@sbmpost.ru.

Key words: natural regeneration, selection felling, artifigiene stands,
natural stands of pine.

Investigations was carried out on the territoryNtfolskaya forest estate,
which situated in north-east of Moscow region. 8iri0-ies years of XX
century it was applied a sampling by selectionirfgllover there, and this
promotestrengtheningf spruce position and it's going out to the fe&dry.

Selection felling in pine stands on the territofyNikolskaya forest estate
was planned with regard to even-aged stands to ntios up to all-aged
stands. There were quite positive goals persecttadever selection felling by
their character destined for all-aged forest. Ameirtdestination for even-aged
stands in Nikolskaya forest estate reduces theugtvty, let alone their move
up to all-aged forest. Instead of natural pine negation it was given a course
to natural spruce renewal in pine forest sparss &tling. Spruce began to take
pine’s position very firmly. Besides, during selentfelling (this was lead with
high intensity) the best trunks were removed. h&t $ame time stagnation trees
leaves, birch additive didn’t cut. These conditieads to sharp reduction of
volume stand in many parts forest, to decreasauwét increment and neatly
expressed process of succession of pine by spruce.
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Table 1
Characteristic of investigation subject

Ne Compartment, Forest Age, | Composition| Number of| Area of
stratum origin years accounting| accountin
stripes | g stripes,
ha
1 | Comp. 39, str. 14 116 T3E+b 10 0,02
2 | Comp. 24, str. 2 Artificial 131| 8C2E+b+E 10 0,02
3 | Comp. 30, str. 6 136 (RE3B+E 10 0,02
4 | Comp. 22, str. 4 136 CBE 10 0,02
5 | Comp. 28, str. 9 116 T3E+b 10 0,02
6 | Comp. 35, str. 6 Natural 126 (BE1b 10 0,02
7 | Comp. 6, str. 3 133 | 7C3E+b+E 10 0,02
8 | Comp. 43, str. 16 136 C8E1b 10 0,02
Total: 80 0,16

In forest husbandry of years 1962-1964 there waesmenended in first
series of selection felling to cut on average 17%otume standing or 55 hper
hectare. But quite often there were much more traeslIt was recommended to
leave a “holes” not more than 10-20 meters diamet@und abundantly
fructiferous seed plants for natural pine regemamatout without appropriate
soil scarification (this was not provided) pinedidn’t reproduce. At the same
time selection felling promote improvement of eggloconditions for spruce
renewal and even going out of single trees fronos@cstory to the first. Data
which characterize investigation objects showsablé 1.

Account of natural regeneration was carried outh@whole pine stratum
by enumerative method. Enumeration made on accnaais 10 meters length
and 2 meters width, there were founded with 10 reeteeasuring tape in
diagonal direction of stratum. On each account aeg@arately it was made
enumeration of viability natural spruce regeneraby groups of heights (before
0,5 meter, 0,6-1,5 meter, higher than 1,5 meteredch group of heights we
measured three most typical account tree, estiaggend height accurate to 0,1
meter.

Table2
Average data of natural spruce regeneration
Forest origin
Artificial Natural
Height, | Amount Average Height, | Amount Average
meters perl | H, meters A, years| meters perl | H, meters| A, years
hectare hectare
<0,5 425 0,45 6 <0,5 500 0,4 7
0,6-1,5 588 1,11 10 0,6-1,5 1050 1,14 13
>1,5 1363 2,84 20 >1,5 1125 2,85 21
Weight-average: 1,98 15 Weight-average: 1,72 15
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Under the canopy layer of all pine stands it igspnt only natural
regeneration of spruce. Conditions for pine regaimmm are absent. Table 2
shows that irrespective of pine stands origin,daygung growth of spruce are
dominate as a rule, and weight-average age on liogevis 15 years (maximum
registered age — 20-23 years). Consequently, plgnoi selection felling come
a reason of strengthening spruce position togetlitdr total absent of pine in
composition of natural regeneration in the samestidudging by existing of
young growth, the process of natural settlemespadice still not finish.

OCHOBHBIE HAIIPABJIEHHS1 IECOBOCHIPOU3BOJACTBA B
AYBPABAX HAIIMOHAJIBHOT O ITAPKA «bY3YJYKCKHUU BOP>»

Cvmupnos U.H.

Onopnwviii nynkm Quauana PI'Y «BHUHIIM» «Tamapckas JIOC» «boposast
JIOC um. A.11. Torvcxkozo», n. Onvimusiii, Openbdypeckas o6i1., Poccus.

E-mail: Cornus77@yandex.ru.

Abstract
The data about the main directions of reforestatmoBuzulukskij bor is
cited in this work. Two main ways of reforestatiare suggested here based on
typological peculiarities of oak forests of Buzubllf bor and zoning of the
national park territory.

Kurouesrle ciaoBa: by3ynykckuii 6op, 1yOpaBsl, JECOBOCIPOU3BOICTBO.

Cpenu 3apmad, BO3JIaraéMbIX Ha HAIMOHAIbHBIE MAapKH, BaXKHYI POJIb
UTPAIOT COXPAHEHUE MPUPOJHBIX KOMIUIEKCOB, YHUKAIbHBIX M STAJIOHHBIX
OPUPOAHBIX YYAaCTKOB M OOBEKTOB, a TAaKXKE BOCCTAHOBJIEHUE HAPYIICHHBIX
OPUPOAHBIX KOMIUIEKCOB C II€JIbI0 COXpaHeHus OuopasHooOpasusa. B
By3ynykckom 6opy, umeromeM B Hactosinee Bpemsi craryc OOIIT, onnum u3
TakKuX OOBEKTOB SBISAIOTCS JOyOpaBbl, 3aHUMAIOIIME 3HAYUTENbHYIO 4YacTh
IJIONIAM JTEUCTBYIOIIEr0 HAMOHAIBHOIO TIapKa.

B mepuon akTHBHOTO BeJeHUS JIECHOTO X0351cTBa B by3ymykckom 6opy
BCEMH PEBU3USIMH JIECOYCTPOMCTBA [aBajaCh YCTAHOBKA HAa MAaKCHMAaJbHYIO
3aMeHy JyOpaB COCHOBBIMH HAaCaXJACHHSIMH (OOBIYHO HMCKYCCTBEHHOTO
MIPOUCXOXKICHUS) KaK MOTCHIIMAIBHO 00Jiee YCTONYMBBIMU U MPOTYKTUBHBIMH B
MECTHBIX JIECOPACTUTEIBHBIX YCIOBUAX. B pe3ynbprare Iwiomanb, 3aHATas
nyOpaBaMM Ha TEPPUTOPUU OBIBIIETO JIECOXO3SIICTBEHHOTO MPEAIPUITHS
cokpartuiack ¢ 18,8 ¢ 1958r.) no 15,8tsic. ra (B 2002r.) [2].

PeTpocniekTuBHBIN aHANU3 XO35IMCTBEHHOW NIEATEIILHOCTH HA TEPPUTOPUH
By3ynykckoro ©Oopa MO3BOJISIET cleiaTh BBIBOJ, YTO BO MHOTHX CIy4asx
nojoOHasi Mepa Oblla ONMpaBIaHHOM, TaK KaK CYIIECTBEHHAas AOJs IUIOLIAAM
nyOpaB 3aHATa HU3KOKAYECTBEHHBIMU HACAXKIEHUSAMHU, 3aHuMarommumu TIIY, He
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COOTBETCTBYIOIIME OHMOJOTUYECKUM MOTpeOHOCTSIM nybOa. JlaHHyl0 Tpynmy
tunoB Jyieca B.H. Cykau€B omnmcan kak TUnbl AYOHSKOB, T€HETHYECKU
CBSI3aHHBIX € cocHsikaMu. [1o ero ciioBaM, Ay0 BBITECHSIET COCHY CO BCEX MECT,
I7I€ OH MOXKET pacTh HE3aBUCHUMO OT TOr0, 00pa3yeT JIM HACAXKICHUS BBICOKUX
WM HU3KUX KJ1accoB OonuTeTa [3].

Takum oOpa3oM, HCXOAs W3 THUMOJOTHYECKHX OCOOCHHOCTEH ayOpaB
Bysynykckoro 6opa u cooOpasysich ¢ COBPEeMEHHBIM 30HHPOBAHUEM TEPPUTOPUHU
HAIIMOHAJIBHOTO TMapKa, MOXHO TPEIJIOKUTh 2 OCHOBHBIX HAINpPABICHUS
JIECOBOCIIPOU3BOICTBA B IAHHOM PacTUTEIbHON (hopMalIUu.

[lepBoe HampaBineHHWE CBS3aHO C COXpaHEHHMEM JyOpaB  Kak
CaMOCTOSITENIbHOM ~ DKOJIOTUYECKOM EIUWHUIBI U, COOTBETCTBEHHO, HMEET
KOHEYHOM 11EJIbI0 BOCCTAHOBJICHHUE 1IEJEBOM MOPObI — 1y0a B KOPEHHBIX THUIIAX
jeca, KaKOBbIMU SIBJISIOTCS TyOpaBbl HaropHble M MOWMEHHbIE. BO3MOXKHBI Kak
CO3J]aHUE JIECHBIX KYJBbTYp, TaK M E€CTECTBEHHOE BO300HOBIIEHHE ayda IO
TIOJTHOMY IIMKJTy BOCITPOM3BOJICTBA [1], T.e. C IpUMEHEHHEM BCEX HEOOXOTUMBIX
MEpOMNpUATUA OT pyOOK yXoJa B MOJIOAHSKAX 10 (OPMHUPOBAHHUS CIIEJIOTO
HACAXKICHHUS.

Bropoe HampaBieHre — BOCCTAHOBJIEHUE COCHBI KaK LI€JIEBOM MOPOJbI B
TUTaXx JOyOOBBIX HACAXKJICHWM MPOU3BOMHOTO Xapaktepa. OOMIUPHBIA OIBIT
HAyYHBIX MCCIEOBAaHUN M BEJCHHS JIECHOTO XO3sicTBa B by3ymykckom Oopy
MOKHO YCHEIIHO HCIOJb30BaTh M B HACTOAIIEE BpEeMs, C HEKOTOpPOi
KOPPEKTUPOBKOM, B COOTBETCTBUH C €0 COBPEMEHHBIM CTaTyCOM.
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Abstract
Organizational actions on acceptance of Brest amndgb regional
executive committees of decisions on padding exuredf especially protective
sites in borders of forest fund of republican laage reserve «Medium
Pripyat» are carried out.

KiroueBble cjoBa: pecrnyONUMKAHCKUM — JaHAMAQTHBIA — 3aKa3HUK
«Cpenuss [Ipunsats», 0cob0 3ammTHBIE y9acTKu Jieca, KpacHast KHUTa, Hay4yHOE
3Ha4YEHHE.

[TocranoBnennem CoBera MunuctpoB Pecybnuku benapyce ot 19 urons
1999 r. Ne 1105 na teppuropuu Ilunckoro, Jlynunernkoro, CTOJMHCKOTO
paiionoB bpecrtckoit obnactu u KurkoBuuckoro paiiona ['omenbckoit obiactu
o0pa3oBaH pecnyOJuKaHCKUM JaHAmagTHbIN 3aka3HuK «Cpenuss [Ipumsate».
[Tnomane gecHoro ¢ouHaa 3akazuuka — 56658, 7ra (62,6%o001miei miomaau). Ha
Tepputopun  bpectckoil  obmactu B BeleHUH  [ocymapCTBEHHBIX
JIECOXO3SUCTBEHHBIX yUpexaeHu Haxomutcss 47777,7 ra, u3 HUX B
Jlynunenkom jnecxosze — 23977,(ra; ITunckom necxoze — 772, /ra, CTOIUHCKOM

aecxoze — 23028,0ra; ma Tepputopum ['omenbCkod 00acTH B 3aKa3HHUK
BmroueHsl 8881,0 ra, w3 mumx 6189,0 ra npunamnexar JKUTKOBUYUCKOMY
aecxoszy, 2692,0 ra — DOJIOX JlackoBuum HarmumonampHOTO  Tapka
«IIpunsaTcKum».

B 2005-2008rr. B pamkax npoekra I'9D-ITPOOH Ne 48429 &oznanue
YCIOBHI JUISI YCTOHYMBOTO (DYHKIIMOHHPOBAHUSI CUCTEMbI OXPaHSIEMbBIX BOIHO-
oonotHbIX yroauii B benopycckom I[onecbe (moBbimeHne 3hHEKTUBHOCTH HX
YIPaBICHHUS W COBEPIICHCTBOBAHWE TPAKTHKH 3EMJICTIONBH30BaHUS)» Ha
Tepputopun  3aka3Huka «Cpemguss  [Ipunsarte»  mpoBeneHO  HATypHOE
o0ceJoBaHuE 3eMelIb JIECHOTO (JOHAA C LENbIO BBISIBJICHUS Hauboiee EHHbIX B
OTHOLIEHHH OHOJIOTUYECKOTO M OMOTONMUYECKOTO pPAa3HOOOpa3us JIECHBIX
coobmecTB M pa3pabOTKM Ui  HHUX  KOMIUIEKCa TNPHUPOJIOOXPAHHBIX
MEpONpUATHH,  HalpaBIEHHBIX HAa  COXpPaHEHHWE  BBICOKOTO  YPOBHA
Oounopa3zHooOpazus.

Haubosee 3HaumMble MPUPOIHBIE OOBEKTHI COCPENOTOYCHBI: B CIICIIBIX
KOPEHHBIX  XBOWHO-IIMPOKOJMCTBEHHBIX W  IIMPOKOJIMCTBEHHBIX  Jiecax,
SIBIISTIOIIMXCS. MECTaMHU OOWTaHUS W MPOU3PACTAHUS KOMIUIEKCA TUIHYHBIX
HEMOPAJLHBIX BHUJIOB; B TIOWMEHHBIX JIECaX; B CMEIIAHHBIX BBICOKOBO3PACTHBIX
MEJIKOJIMCTBEHHBIX HACAXKICHUSX C Y4acTHEM IIMPOKOJMCTBEHHBIX MOPOJ B
COCTaBe JIPEBOCTOEB U TMOAPOCTE; B OOJOTHBIX MAcCHBAaX M NPHUMBIKAIOUINE K
HUM 3a00JI0YEHHBIX JiecaX MOWMBbI [IpUIsaTH U ee MPUTOKOB; B €CTECTBEHHBIX
BOJIOEMAaX M BOJOTOKAX C OOraThIM KOMILJIEKCOM BOJHOM U OKOJIOBOAHOM (IIOpHI
u (ayHbI;

BosbmMHCTBO 0CO00 IEHHBIX YYacTKOB OTHOCSTCA K kareropun O3Y
«Ocob0 oxpaHseMble YaCTH 3aKa3HHKOB» B COOTBETCTBMH C IIOJOXKEHHEM O
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3akazHuke. OqHako 3a npomeamue 10 1eT ¢ MOMeHTa ero yupexaeHus: Ha3pena
HEO0OXOJAMMOCTb 10 YTOYHEHHUIO AeucTByromero [lonoxeHus, mOCKOJIbKY ObUIH
BBISIBJICHBI ~HOBBIE  YYacTKH, XapaKTepU3YIOIIHMECs BBICOKUM  YPOBHEM
Oropa3zHooOpasusi, SBISAIOMIMECS MeCTaMUd OOUTaHUS PEIKUX M OXPaHSEMbIX
YKUBOTHBIX U PacTeHH, He BKItoUeHHbIe B criicku O3V no [lonoxenuto.

B menmsx mnpuHATAS COTJIACOBAHHOTO PEIIEHUS IO TOBBIIICHUIO
COXPAHHOCTH OHOJIOTUYECKOTO0 W JIaHAIMA(THOTO pa3HooOpa3usi MPUPOTHBIX
KOMIUIEKCOB B benopycckom llosecse mpu mpoBeneHUM JECOYCTPOMCTBA H
BEJICHUM JIECOXO3AMCTBEHHBIX MEPONPUATUN B MUHUCTEPCTBE JIECHOTO
xo3siicTBa Peciy6nuku benapych mpoBeieHO coBelllaHue mo JaHHOMY BOIIPOCY.
[To pesynapTaTaMm COBELIAHUS MPEAJIOKEHO OCYIIECTBUTH OPraHU3aLUOHHBIE
MEpOTPUATUS N0 MPUHATUIO OOJUCIOJIKOMAMHU PEHICHUH O TOMOJHUTEILHOM
BBIJICJICHUH OCO00 3alIUTHBIX Y4YacTKOB Jieca. PEKOMEHJI0BaHO NPHUCBOUTH
OTJIENbHBIM YYacTKaM JIECHBIX 3€MeNlb B 3aKa3HHUKE CIIEAYIONIME KaTeropuu
O3YV:

1. Yuacmku neca ¢ Hanuuuem peoxkux u HAX00AWUXCA NOO YepO30U
UCYE3HOBEHUS OUKUX HCUBOMHBIX U OUKOPACMYWUX PACMEHULL.

OAHUM U3 BOXKHEUIIUX MEPOMPUATUN MO OXpaHE KUBOTHBIX U PACTCHHI
ABIIAETCA COXpaHeHHe ux MecT oOutanus. CoxpaHeHHE LEJIOCTHOCTU
OMOTONMYECKON CTPYKTYpPhI JaHHBIX TEPPUTOPHM 3aBUCUT OT XapakTepa
JICCOXO3SIMCTBEHHOM JNIEATEILHOCTH. B CBSI3W ¢ 3TUM HEOOXOIUM OCOOBII
MNOJXOJ K BEACHUIO JIECOXO3SMCTBEHHBIX paboT, [jisi 4yero ObUIO peIIeHo
MPUCBOUTH YaCTH yYaCTKOB C OXpaHSEMBIMH BHJIAMH PACTCHUU W >KHBOTHBIX
nanHyro kareroputro O3Y. B Hee BomuiM HE BCE YYacTKH, Ha KOTOPBIX
OOHapyKEeHbl OXpaHsSEeMble BHU[bI, a TOJBKO Te, e OTMEYeHbl Haubosee
)Ku3Hecrocoonsie mnomyssuuu 10 BugoB pacteHuid U 14 BUIOB KUBOTHBIX
Kpacnoit Knuru Pecniy6nuku benapycs.

B uenom, miomaas ydacTKOB, KOTOPBIM PEKOMEHJIOBAHO IPUCBOEHUE
O3Y pnanHOW KaTeropuum Ha TeppuTopun 3akazHuka «Cpenssis I[lpunars»
cocraBuia 648,8ra (1,1% snecnoro ¢onma), B T.4. Ha Tepputopun bpecrckoii
obnactn — 529,9ra (1,1%); na Tepputopun I'omenbckoii obiactu — 118,9ra
(1,3%).

2. Yuacmku neca HayyHo2o 3Ha4eHus.

[To pe3ynpTaTam MPOBENEHHBIX Ha TEPPUTOPUU JiecHOro (oHAAa B
TpaHMIIAX 3aKa3HUKA CIEIUATbHBIX HAYYHBIX HCCIECIOBAHUN OMOTOMMYECKOTO U
OMOJIOTMYECKOT0 pa3HO00pa3usl JIECHBIX 3eMeNb OBLJIO MPOBEACHO 30HUPOBAHHUE
JIECHOW TEPPUTOPUU TIO YPOBHIO OMOpa3zHO0Opas3usi. [[eHHOCTh TOro Wi WHOTO
ydacTka Jieca Juisl moJjep>kaHus OnopazHooOpas3us onpenensiiach N0 HaJTUuYHIO
(M OTCYTCTBUIO) yCIOBHU st (pOPMHUPOBAaHUS OHMOTHYECKHX KOMIUICKCOB
BBICOKOM CTeNeHu pa3zHooOpasuss — Mo pa3zHoOOpa3uio OHMOTONOB C YYETOM
JaHAmAaQTHOW MNPUYPOUYEHHOCTH ydacTKa. PsAly ydacTKOB ObUIM MPUCBOEHBI
KaTerOpUM TaK HAa3bIBAEMBIX «KIIOUEBBIX OHOTOMOB» U <«IIOTEHIUAIHHO
KJIFOUEBBIX OMOTOMOB» —yYaCTKH, XapaKTePU3YIOLIUECs MOBBIIIEHHBIM YPOBHEM
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OMOJIOTUYECKOTO M OMOTONMUYECKOTO PazHOOOpa3us W NpenHa3HAueHHbIE IS
COXpaHEHHUsI B TOJHOM O0BEME CYIIECTBYIOIIETO BHUIOBOTO pPa3zHOOOpa3us.
OOmiasi oAb TaKUX YYacTKOB B TIpaHUIAX JIECHOro (oHAA 3aKa3HUKa
cocraBuia 2961,1ra (5,2%).bombIieii yactu qaHHBIX ydacTKoB (2415,4ra wiun
81,6%)B xo0/1e MPOBEACHHUS JIECOYCTPOUCTBA YKE OBLIN MPHUCBOCHBI Pa3IUYHbIC
kareropur O3Y. OcrtaBuiuecs: y4acTKd ObUIH TIIATENBHO MPOAHATU3UPOBAHBI U
ObUIO pelIeHO peKoMeHnoBaTh mnpucBoeHne O3Y «ydacTu jeca HaydyHOTO
3HaueHus1» Ha miomaan 206,9 ra. IlpucBoenme O3Y u orpanuueHue
XO3SIICTBEHHON JESATENIbHOCTH B UX MIpeaenax HeoOXOauMO JJisi COXpaHEHHs B
MOJTHOM 00bEME CYIIECTBYIOIIETO BUAOBOTO pa3sHOOOpa3us pa3InYHbIX JIECHBIX
IKOCHCTEM, CO3JIaHUSl YCJIOBUU JJii BOCIPOU3BOJCTBA OHUOTHI, COXpPAHEHHS
reHeTH4eckoro (hoHaa eCTECTBEHHBIX JiecoB [lonechs, UCTOIb30BaHUs JAHHBIX
IPUPOAHBIX OOBEKTOB JIJIs1 UCCIIEIOBAHUS B HAYYHBIX LENAX.

Pemennsimu  Bpectckoro obnucnonkoma or 18.06.2009 Ned482 <O
NEPEBOJIE JIECOB U3 OJJHOM KAaTErOpUH 3alMTHOCTH B APYTYIO, BBIIEIEHUN 0CO00
3alIUTHBIX YYacTKOB Jieca» u ["'omenbckoro obnucnonkoma ot 14.08.200Ne762
«O BbIAEIEHUU 0CO00 3aLIUTHBIX YYACTKOB JIECa» IPHUCBOEHBI OTAEJIbHBIM
ydacTKaM JIECHBIX 3eMeJIb B 3aKa3HUKE cienytouue kareropuu O3VY:

— YYacTKU Jieca C HaJIWYHeM pEeAKUX U HAXOASAIIUXCS TOJ YIrpo3oi
MCYE3HOBEHUS TUKUX )KMBOTHBIX U JAUKOPACTYIIMX PacTeHU Ha Tuiomaau 648,8
ra;

— YJacTKH Jieca HayqHOro 3HaueHus Ha miomaau 206,9ra.

Kpome Toro, moAroToBieHbl MPENJOKEHUS 1O HW3MEHEHUIO U
JIOTIONIHEHUI0 ercTByomiero Ilomoxkenust o 3akazuuke «Cpennsas [lpunsate» B
OTHOLIEHUH BEJIEHUS JIECHOTO X03MCTBa U 3€MEJb JIECHOTO (DOH/Ia 3aKa3HUKA.

Pacmiupenue orpaHM4eHU! M 3ampeToOB, HAMPABIECHHBIX HA TMOBBIIICHHUE
COXPAHHOCTH OWOJIOTMYECKOT0 M JAHAIIAPTHOTO pa3sHOOOpa3usi MPUPOAHBIX
koMmiiekcoB OOIIT, He Bxoasiiee B MPOTUBOpPEUHUE C paHEe Ha3HAYECHHBIMU
OTpaHUYEHUSIMU M 3alpeTamu, He sBisercs HapymeHnuem IlojoxeHus o
koHkpeTHOM OOIIT 1 npupoA00XPaHHOTO 3aKOHOJATENHCTBA B LIEJIOM.

BJIMSTHUE PEKOHCTPYKIIMY ABTOMOBHUJIBHOM JOPOTHY M-5
MHUHCK-I'OMEJIb HA BUOPA3ZHOOBPA3UE JIECHBIX
IKOCHUCTEM

Cynnuk A.B.l, HoBuuxnii P.B.z, Bepumnnkas I/I.H.l, E¢dumona O.E.
Wnemumym  oxcnepumenmanvnoti  6omanuxuy um. B.D.Kynpesuua HAH
benapycu, e.Munck,

ZHayqﬂo—npaKmuquKuﬁ yenmp HAH bBenapycu no o6uopecypcam, e.Munck,
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Abstract
Results of fieldwork inventory and natural estiroatiof biological
diversity, presence of rare and protected spediggants and animals of Red
book and especially valuable forest communitiesseparate sites in zone of
reconstruction of highway of M5 Minsk-Gomel are givin the article. The
consequences of reconstruction and future explaitaif highway M5 Minsk-
Gomel were described.

KuroueBble cioBa: marucrpaibHas aBTojgopora M5 MuHck-I'omens,
PEKOHCTPYKIUS, OuopaszHooOpasue, KpacHas KHWTA, JIECHBIE SKOCHCTEMBI,
PEKOMEHIAIUH.

[Ipobiema [IOCJIEICTBUN BO31E€UCTBUS aBTOMArucTpajien Ha
MPUIOPOKHBIE SKOCHCTEMBI TMPUOOPETACT B TMOCJIEIHHE TOJBI BCE OOJIBIIYIO
aKTyaJJbHOCTb B CBSI3U C OypHBIM POCTOM MapKa aBTOTPAHCIOPTA, Pa3BUTHEM
UHPPACTPYKTYphl ~ JOpOT, HW3MEHEHHEM TEXHOJOTMHA MX  COJep KaHHS.
Bo3pelicteue Ha pacTUTENbHBIA W JKUBOTHBIM MWD CKJIAQIbIBAETCS KAk
MHOTO(paKTOPHOE  HETaTMBHOE  BJIMSHUE  JIOPOTH, TJI€  CMENIMBAIOTCA
coOcTBeHHBINH A(D(PEKT AOPOTH C MOCIHEACTBUSIMU MHOMKECTBA COITYTCTBYIOITUX
(GakTOpOB, YCWJIMBAIONIUXCS B PE3yJNbTAaTe 3arpsi3HCHHS, TpaHCHOpMAIHH
MECTOOOUTAaHUMN, W30JSIIUA MACCHBOB JOPOKHON CEThIO, PEKpealr u mpoyee.
Pa3Butne  wHOGpacTpyKTypsl ~ JAOPOT  CONPOBOXKIACTCS  YHHUUTOXXCHHEM
€CTECTBEHHOUN PACTUTEILHOCTH, H3MEHSIOTCSI PEXKUMBI CPEIbl B MOJIOCE OTBOAA
¥ Ha TPUMBIKAIONMIMX TUIOMAAsIX. B coueTaHnn ¢ TEXHOTEHHBIMH Harpy3Kamu
ATO CIOCOOCTBYET CHMIKEHUIO YCTOMYMBOCTH MOMYJISIIMMI KUBBIX OPraHU3MOB U
WX COOOIIECTB, yTpaTe CTAOUILHOCTH SKOCUCTEM.

B cBsi3u ¢ pekoHCTpyKIuel aBToMoOmIbHOM qoporu M-5 Munck-I'omens
MIPOBEJIEHO HATypHOE OOCJIeIOBaHKME JIECHBIX PKOCHUCTEM Ha ydacTkax 65-93u
106-131kwm. [Tonocam neca mupuHO 100 MeTpoB 1Mo omyIikamM y4acTKOB Jieca,
MIPUMBIKAIOIIUX K PEeCITyOIUKaHCKUM aBTOJ0POTaM 1Mo 00€ CTOPOHBI OT JOPOTH,
npucBauBaeTcs  kateropusi O3V «llomocel Jeca, NPUMBIKAOIIKAE K
pecrmyOJIMKaHCKUM ~ aBTOMOOWJIBHBIM  jnoporam». [loatomy  oObekTamu
WCCJICIOBaHMsI B Tpejenax JjecHoro (oHma ObUTM BHIOpAaHBI Y4acTKH Jieca,
Bxomsmue B 200MerpoByro 30HY Baoib aBromoporu (mo 100 m ¢ obewnx
cTopoH). JlecomokpeiTas miomaab coctaBuia 738,1ra nwim 92,9%ero obmeit
Iomaay. 3HadyeHue OOJIbIIEH YacTH JIECHBIX COOOINECTB B OTOM 30HE B
oJJIep)KaHNM  OMOpa3HOOOpa3usi olleHWBaeTcss Kak ymepeHHoe — 37,4% wu
BbIcOKOe — 31,4%.Huskoe 3nauenue nmeroT 5,4%, OTHOCUTEIBHO HU3KOE —
20,0%:0uenp BricoKOe — 5,0% UCKITIOUUTEIBHO BBICOKOE — Beero 1,3%1ecHbIX
COOOIIIECTB.

B paiioHe pEKOHCTPYKLIMH aBTOJOPOTH B TpaHUIAX JIECHOro (QoHaa
BBISIBJICHBI W OINKCAHBl S TMOMYJSAIWA 3 BHAOB PAcTEHUM, BKJIIOYEHHBIX B
Kpacayto Kuury PecnyOnuku benapych, mnoasexaiiyde CTpOrol oxpase:
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3yOosinka  kiayoHeHocHas Dentaria  bulbifera (2 mnonymsauuun);  Bapanerr
oObikHOBeHHBIH Huperzia selagql momymsius); Jlyk Mensexuit (depemiiia)
Allium ursinum(2 nomyssitun). Takke onmucaHbl MOMYJISIUK 7 BUIOB PACTCHHIA,
BkItoueHHBIX B KpacHyto Kuaury PecnyOnmku bemapych, Hyxnaromuecss B
npoduaaktuueckor oxpane. Ileyenounmia Onaropognass Hepatica nobilis;
IIpoctpen packpeiteiii Pulsatilla patens; Xoxmarka nonas Corydalis cava,
Konokonpunk nepcukonuctabiii Campanula persicifoliajlrooka neymuctHas
Platanthera bifolia;[Tansuatoxopennnk @ykca Dactylorhiza fuchsiji3yoposka
1oxHas Hierochloe australis.

Kpome Toro, BeieneHbl 4 ydacTka, BKIIOYAIONIHEe (PUTOIICHO3BI BBHICOKOM
OnoyIoTM4YecKoll TEeHHOCTH: 1) pa3sHOBO3pacCTHOE EJIOBO-IIMPOKOIMCTBEHHOE
HacakJeHUE C JepeBbsiMU ayba uepemuaroro B Bo3pacte 100-110 ner; 2)
MAacCUB BBICOKOBO3PACTHBIX HEMOPAIBHBIX JIECOB, MPEICTABIISIONINA 1ETbHBIN
CJIOKMBIITUHCS BO BpPEeMEHM OMOTON C YCTOMYHMBOM OHOTOM M IIMPOKUM
JMAa30HOM SKOJOTHYECKHX HHUIN U Pa3sHOOOpa3HBIX YCIOBUN OOWTAaHUS IS
pasHBIX TPYINI JKUBBIX OPraHU3MoOB; 3) MacCuB, MPEICTABICHHBIMN
BBICOKOBO3PACTHBIMU  O€pe3HsKaMH, OCHHHUKOM U  YEpPHOOJIbIIaHUKAMHU
HEMOPAJIBHOIO THIA C KOMIUIGKCOM OXpaHSEeMbIX BHIOB pacTeHuil; 4)
NEePEXOqHOE TMYIIUIEBO-C(harHOBOE OOJIOTO, HMMEIONIEe IIEHHOCTh C TOYKH
3peHus JIAaHAMA(QTHOTO W OMOTONMHMYECKOTO pPa3HOOOpasus TEPPUTOPHH, Kak
MECTO OOWTAHUS M MPOU3PACTAHUS KUBOTHBIX M PACTEHUH, )KU3HEACATEIIHHOCTh
KOTOPBIX CBsI3aHA C OOJIOTHBIMU SKOCHCTEMAaMH.

[IpoBeneHHas MHBEHTApPHU3aAIUs MECT Pa3MHOKEHHs 3eMHOBOAHBIX B 200-
METPOBOM 30HE ITOKa3ajla HHU3KYI0 OCBOCHHOCTh BPEMEHHBIX BOJOEMOB JIJIS
pasmMHokeHus. M3 155 BogoeMoB, pacmonoXeHHBIX BAOJIbL CYIIECTBYIOMICH
aBTOMOOMJIbHOM  joporw, Toimbko B 15 (9,6%) oOHapyXeHBI CJCIbI
KU3HEICITCIIbHOCTH 3€MHOBOAHBIX. BBIABIEHO S BHIOB 3€MHOBOJHBIX,
TUIHWYHBIX JIJIS UCCIeayeMol dvactu bemapycu: oObIKHOBEHHBIH LiSsotriton
vulgaris u rpebenuarsiii Triturus cristatustpuronsl, cepas xada Bufo bufg
oObIkHOBeHHast yecHouHuia Pelobates fuscusoctpomopaas asrymka Rana
arvalis. 3HaunTenpHas 4acTh MOMyJIAnuid 3eMHOBOAHBIX (5 m3 15) HaxoasTcs B
KPUTHYECKOM COCTOSIHUM, HYTO MOXET OBITh TPOJMKTOBAHO BBICOKOM
CMEPTHOCTBIO Ha aBTOJOPOTe B IMEPHO]] MUTPAIINH, KOTOpas SBIISETCS OJHUM W3
KputHdecknx ¢aktopoB. B 8 Bomoemax u3 15 ocBoeHHBIX 3eMHOBOAHBIME (4
NOIYJISIIAKA) OOHAPY)KEH OXpaHSAEMBbId BHJ 3E€MHOBOJHBIX — TpeOeHYATHIN
TputoH. OpHurodayna 200MeTpoBOH MOJOCHI B paiiOHE PEKOHCTPYKIUU
aBTOJIOpOTH TpejacTaBieHa 67 Bumamu nrtun w3 9 orpsaoB. BumoB nrwil,
3aHeceHHbIX B KpacHyto kaury PecyOmuku benapych, He BBISBICHO.

[To maHHBIM OXOTXO3SUCTB HA y4acTKaxX PEKOHCTPYKIIMU aBTOAOpPOTH M5
B pesynbrate A TII exxerogHo morubaet ot 3 10 6 JUKUX KOTBITHBIX KUBOTHBIX.
[TporieHT HepalMOHATBHBIX TIOTEPh AJISi OXOTXO3SHUCTBA HE3HAUYHMTENEH. TeM He
MEHee, CYIIECTBYET BhICOKas ornacHocTh nociuenctBuit I TII nis 6e3omacHoCTH
JIOPOKHOTO JABMKEHUS, B CBSI3U C YeM, TPEOYETCs IPETyCMOTPETh ClielhaIbHbIe
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Mepbl MUHUMU3HUpYromue nocueacreus I TII.

CocTositHue M YpOBEHb OHMOJOTMYECKOTO pa3HooOpa3usi OTIAEIbHBIX
KOMIIOHEHTOB  NPUPOAHO-PACTUTENIBHBIX  KOMIUIEKCOB B OKPECTHOCTH
aBTOJOPOTM YyOEXKIaloT B HEOOXOAMMOCTH TMPOBEACHUS MEPOIPUSATUN IO
NOAJIEP)KAHUI0 MX YCTOMYMBOCTH M (GYHKUMOHAJIBHOM 3((HEKTUBHOCTH.
[IoBbIlIEHWE YCTOMYMBOCTH SKOCHUCTEM B pPallOHE PEKOHCTPYKIMU JOPOTH
MOKET OBITh IOCTUTHYTO TOJBKO C TPUMEHEHUEM KOMILIEKCA OpTraHU3aIMOHHO-
TEXHUYECKUX U TEXHOJIOTUUYECKUX MEPOIPUATHI, pa3paboTKa KOTOPHIX JTOKHA
OTMMPAThCSl HA 3HAHWE KaK CYIIECTBYIONIIETO COCTOSHUS COOOINECTB, TaK H
HanOoJIee BEPOSTHOTO IMMyTH UX PA3BUTHUS HA KAKIOM KOHKPETHOM YJacTKe.

OcCHOBHBIE IPUYHUHBI TTOBPEXKICHUS PACTUTEITLHOCTH U THOEIN KUBOTHBIX
B pE€3yJbTaTe PEKOHCTPYKLMHU aBTOIOPOTH:

— HecoOoieHne TpeOOBaHUN CTPOUTENBCTBA JOPOTH, 3aXJIAMJIEHHOCTh
MPUJIETAIOIIUX TEPPUTOPUN CTPOUTENBHBIM U APYTUM MYCOPOM,;

— TPOCYETBI B  CTPOUTEIBCTBE  BOJONPOIYCKHBIX  COOPYKEHUH,
MPUBOJAIINE K MOATOIJIEHUIO PAHEE CYXO0JIbHBIX TEPPUTOPHIL;

— U3MEHEHUE DPEXHUMOB Cpelbl B MOJIOCE OTBOAA M HA MPUMBIKAKOLIUX
wiomaasx (omymednsii 3¢ ¢GeKT), B psjae ClydyacB MMEIONIMK JTBOHNCTBEHHOE
BIIUSTHUE;

— YHHYTOXCHHE €CTECTBEHHOW  paCTUTEIBHOCTH H  OWOTOIIOB,
MPUBOJAAIIEE K HCUYE3HOBEHUIO PEIKUX W OXPAHSAEMBIX BHJIOB PACTCHUU U
KUBOTHBIX;

— TEXHOTCHHOE 3arps3HCHHE OKPYKAIOMIeW cpeasl BBEIOpOCAaMU  OT
MEPEABIKHBIX HCTOYHUKOB 3arps3HEHUS] M, MPEXAEC BCETO — MAacCIITaOHOTO
MCIIOJIb30BaHUsl IPOTUBOTOJIOJIEIHBIX PEATEHTOB HA OCHOBE XJIOPUCTOTO HATPUS
B 3UMHUU MIEPUOL;

— HHTEHCUBHOE PEKPEALMOHHOE BO3JICWCTBUE W, B IEPBYIO OYEpElb,
BBICOKAsl 3aMYCOPEHHOCTb JIECHBIX HACAXACHUI, 0COOCHHO B OMYIIEYHOU 30HE;

— DJKCTpeMasibHble TMPOSIBICHUS TMOrOJHO-KIMMATHYECKUX (HaKTOPOB,
00ycaBiIMBalOIIKe BEPOSITHOCTD MOXKAPOB HA MPUJIETAIOIIUX TEPPUTOPHUSIX.

Bce 9310 omnpenenuno KOMIUIEKC PEKOMEHAYEMBIX MEPOIPUSTHIA:
OPTaHU3alMOHHBIX, OPraHU3alMOHHO-TEXHUYECKUX, JIECOXO3AMCTBEHHBIX U
IpoYux I COXPaHEHHWs OHMOpPa3HOOOpa3ws, TOBBINIEHUS YCTOWYUBOCTH
HACAXJICHUI BJ0JIb PEKOHCTPYUPYEMBIX YUACTKOB aBTOJ0pOTU M-5.

MMPUYHHBI YCBIXAHUS JIECOB B MEKJYPEUYBE CEBEPHOM
JABUHDBI U IIMHEI'N

Cypuna E.A.
CesepHulil HAYYHO-UCCIe008AMENbCKUL UHCIMUMYM JIeCHO20 X03A1Cmed,
2. Apxaneenvck, Poccus.

E-mail:birch99@mail.ru.
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KiroueBble ci10Ba: ychIXaHHe, €JIbHUKH, BO3pacTHas CTPYKTYpa,
PEKOMEH/IAIUU.

B uccrnenoBaHusix caenaHa  MOMNBITKA TMPUBIEYb BHUMaHHE K
HEJIOOLIEHEHHOMY B HACTOSIIIEe BpeMs BIUSHUIO OMOTHYECKUX U aOMOTUYECKUX
(akTOpOB Ha YCTOMYUBOCTH XBOMHBIX JIECOB.

OOBeKT uccienoBaHUS — YCHIXAIOIINE EINbHUKU MeXaypedbs CeBepHOU
JBunbl u [lunern: KaBpuHCkoe ydacTkoBoe secHuuecTBo (Kaprmoropckoe
JecHn4ecTBO). PaccmaTrpuBaeMmble MacCHBBI €IBHHUKOB, 110 MaTepHajam
UCCIIEIOBaHHM, MPEACTABIAIOT CO00I HIMPOKO PacCIpOCTPAHEHHYIO KaTErOpHIO
pPa3HOBO3PACTHBIX C TEPECTOMHBIM SIPYCOM CTapOBO3PACTHBIX HACAXKIACHUU.
HpeBocTon chopMUPOBAIUCH B pe3yJIbTaTe MAacCOBBIX MokapoB 270 —ieTHel
JABHOCTHU. B CBA3M ¢ TeM, 4TO moxapbl B pa3HbIX YaCTIX PErMOHA UMEIH MECTO
B pa3HbIe MEPUOJIbI, TO U (POPMUPOBAHHE CTAPOBO3PACTHBIX JIPEBOCTOEB €11 HA
TUX YYacTKax IMPOUCXOJIUII0O B pPa3HOE BpEMs, CIIEIOBATEIbHO, XapakTep
yChIXaHUs €l pa3idueH — oT auddy3Horo a0 cmiomHoro. Momonoe
MOKOJICHHE €] XapaKTepu3yeTcs MHTEHCHUBHBIM POCTOM TIIOCJE YChIXaHMS
OCHOBHOTO MOJIOTa APEBOCTOSI.

JleconpOMBILIUIEHHBI KOMIUIEKC ApPXaHTeNbCKON 007acTh HCTOPUUYECKH
OpPUEHTHPOBAH HA 3aTOTOBKY BBICOKOKAUE€CTBEHHOW IPEBECUHBI — MUJIOBOYHUK U
OamancoB. OAHAKO CUJIBHOE HCTOIIEHHE 3alacoB 3TOTO ChIPbsl BBIHYXKIAET
MyCcKaTh B XO3SWCTBEHHBIH O00OPOT M yCHIXAIOIIyIO JIpeBecuHy. MccnenoBanue
pacmpesieieHus KOJIMYECTBAa JEPEBbEB IO BBIXOAY JAPOBSHOM JIPEBECHHBI
M0Ka3ajao, 4TO OCHOBHAsl Macca JENOBBIX JIEPEBHEB MMEET BBIXOJA IPOBSIHOM
npeBecunbl 1-8 %. B TonctoMepHbix crymensx (32 cm u Ooisee) okono 17 %
JIepEBbEB UMEET BBIXOJ ApoBsiHON aApeBecunbl 44 %wu Gonee. Kaxnoe aecstoe
OpEBHO SIBJIIETCS HEKOHIULIUOHHBIM.

Jlnst paifoHa uccneAoBaHUM BbISBIEHBI (AKThl Haduuus Jaepuuura
OCaJIKOB B COYETAHHM C OTHOCUTEIHHO BBICOKMMH TEMIIEpaTypaMu BO3JlyXa Ha
HAyaJlo0 BEreTallMOHHOTO TEPHOJa, CHJIBHBIMM BETpaMH U 3aCYLUIUBBIMU
rojaMy, HM3MEHEHHEeM TruapoTepMuueckoro kodpdunuenta CenssHUHOBA IO
rojaM B TpHU U OoJiee pa3a, pOCTOM aHOMAJUN CpellHel TeMIiepaTyphbl BO3AyXa.
He wuckiroueHo, 4yTo 3TO MOIJIO OKa3aTh BJIMSHUE HA YCTOMYMBOCTH €JOBBIX
JPEBOCTOEB K BETPOBAJaM M CHErojoMaMm M B 1I€JIOM HE MOIJIO OCTaThCsi 0e3
MOCJICACTBUM.

B 3aBucumocTH OT THUMa JECOPaCTUTEIBHBIX YCIOBHM HaWOOIBIIHIA
NPOLEHT YCOXIIUX JI€PEBHEB €JIM MPUXOJUTCS Ha BO3BBIIICHHBIE yYacCTKH, K
KOTOPBIM TIPUYPOYCHBI €ITbHUKH YEPHUYHUKH CBEXHE. Ha 3THX ke ydJacTkax
cambIii OOJIBIION MporeHT moruommx naepeBbeB (57 % mo 3amacy) 3a mepuoj
YCBHIXaHUSI.

Haumenpimmii 3amac ycoxmux JAepeBbeB €l Ha0II0AaeTCs B YePHUUHHKE
BiIakHOM (8 %), TOrma Kak B IEJIOM IO KOJUYECTBY ITOTHOIIMX JIEPCBHEB
HAUMCHBIIINN 3arac MPUXOJUTCS Ha TpaBsiHO-00JOTHBIN Thm yeca (45 %) ¢
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ONM3KMM 3ajJeraHueM TPYHTOBBIX BoJA. Ha BbICOKME CTymeHu auamerpa
NPUXOASATCS MPEUMYILIECTBEHHO IEPECTOMHBIE JI€PEBbsi BHICOKOTO BO3pacTa,
KOTOpbIE HauOOoJIee MOIBEPHKEHBI YCHIXaHUIO.

[lo pesynbraram aHaiau3a MNpPOJIECIAHHONW pabOThHl ObUT OMpeneneH psij
MPEIIOKEHUN U PEKOMEHJAllMi 10 PEIIeHUI0 BOMPOCOB BENIEHUS XO3SIIICTBA B
YCBHIXAIOUIUX €JIbHUKAX.

THE REASONS OF SPRUCE DECLINE IN RIVER DISTRICT
BETWEEN OF NORTHREN DVINA AND PINEGA

Surina E.A.
Northern Research Institute of Forestry, Russia.
E-mail:birch99@mail.ru.

Key words: decline, spruce forests, age structure, recommigmdat

In researches attempt to draw attention to theu@mite underestimated
now biotic and abiotic factors on stability of cfamous forests is made.

Object of research — drying out spruce forestsvier rdistrict between of
Northern Dvina and Pinega: Kavrinskoye a local $or@rea (Karpogorskoye a
forest area). Considered files of spruce standsmaiterials of researches,
represent widely widespread category uneven-age evermature a circle of
old-age stands. Forest stands were generatedeaslaaf mass fires 270 — years
prescription. In connection with that fires in eifént parts of river district
between of Northern Dvina and Pinega took placenduithe different periods
also formation of old-age forest stands of a sptuee on these sites occurred at
various times, hence, character decline of spmemstis distinguished — from
diffuse up to continuous. The young generation spraice-tree is characterized
by intensive growth after decline the basic undfrest stand.

The timber industry complex of the Arkhangelsk aisahistorically
focused on preparation of high-quality saw-logs dradances. However the
strong exhaustion of stocks of this raw materiahpels to start up in economic
circulation and drying out wood. Research of dttion of quantity of trees on
an output of wood has shown, that the great butindéer trees has an output of
wood of 1-8 %. In thick steps (32 sm and more) &lddu% of trees the output
of wood of 44 % and more has. Each tenth log isstabdard.

For area of researches are elicited the facts e$goce of deficiency of
deposits in a combination to rather heats of airtle@ beginning of the
vegetative period, by strong winds and droughtyrgieehange of hydrothermal
factor of Selyaninov’s coefficient on years in #@ar@nd more times, growth of
anomalies of average temperature of air. It is extluded, that it could
influence stability of spruce-tree forest standsviodfall and snow-breaks and
as a whole could not remain without consequences.
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Depending on type forest conditions the greatestgme of the dried out
trees of a spruce-tree is necessary on the raisesifer which spruce forests
bilberries fresh are dated. On the same sitesitgest percent of the lost trees
(57 % on a stock) for the period decline.

For a year of researches the least stock of tlesl dniit trees of a spruce-
tree is observed in a bilberry damp (8 %) wherasas whole by quantity of the
lost trees the least stock is necessary on herbtgpe of a forests (45 %) with
close laying subsoil waters. On high steps of diamleave mainly overmatured
trees of high age which are most delays dead meekly drop out during
strong winds.

By results of the analysis of the done work a numtie offers and
recommendations under the decision of questionfokdst management in
drying out spruce forests have been certain.

BJIMAHUE IEPBUYHOI'O TPAHCIIOPTA JIECA HA ITIOYBO-
I'PYHTDI B IIEPHO/1bI MEKCE30OHbSA

Cronés B.C.l, Karapos B.K.l, I'epacumos 10102
YTemposzasoockuii 2ocyoapcmeennwiii ynusepcumem, Poccus,
2HUH Jleca Dunasnouu «METLA» ,@unianous.

E-mail: siounev@psu.karelia.ru, vkatarov@psu.kareli,
yuri.gerasimov@metla.fi.

KaroueBble cioBa: ¢opBapaep, MyOMHa KOJIeH, IUIOTHOCTh IOYBO-
I'PYHTA, JIECOCEUHBIE OTXO/IbI, I'yCEHUIIHI.

W3y4anoch BIMSIHHE MPUMEHEHHS TYCEHHI] Ha TaHIEMHBIX TEJIEKKAX U
YKPEIUICHUSI BOJIOKOB JIECOCEYHBIMU OTXOJaMH Ha TIyOMHY KOJIEW U TUIOTHOCTh
JIETKUX CYTJIMHUCTBIX TTOYBO-TPYHTOB B BECCHHHMI M OCECHHUU MEPUOJIBI HA ABYX
necocekax B Poccun. ®opeapaep Ponsse ELKuarpyxenusiii 16 M npeBecusb,
COBepIIaJl JIBE€ CEpUU IO JECATh MPOE3A0B MO clieAay. 0e3 JOMOIHUTEIBHOTO
OCHAIIICHMSI IBIDKHUTENICH 1 ¢ TYCCHHIIAMH Ha TaHIEMHBIX TeJekkax. 3meperus
TIyOMHBI KOJIEW M TUIOTHOCTH TTOYBO-TPYHTA MPOBOIMIIUCH B IBYX YCJIOBHSIX: Ha
BIaXHBIX (oTHOCcHWTenbHAas BinaxkHoctb W = 80%) u mepeyBiIakHEHHBIX
(otHOCHTEeNBbHAS BIaKHOCTh W = 93%)110YBO-rpyHTaX MOCHIE KAXKIOTO MPOe31a
dopsapaepa. Popsapaep John Deere 141QGjarpyxennsiii 16 M° apeBecHHsl,
copepman 2 cepun 1no 10 mpoe3goB MO BOJNOKY, YKPEIJICHHOMY CJIOEM
JIECOCEUHBIX OTXOOB CpenHeil KOHIEHTpamun 15 Kkr/M?, Takke ¢ OCHAIICHHEM
ryceHuriaMu u 6e3 Hux. MI3MepeHus MIOTHOCTH MOYBO-TPYHTA MPOBOJUIIHNCH B
YCIIOBHUSX BJIAXKHBIX TPYHTOB (OTHOCHTENbHAs BiaxHocTh W = 88%).

Ha nepeyBnakHEeHHBIX TIOYBAxX MpHU ABWKEHHU (popBapaepa 6€3 TyCeHUI]
HaYanbHas IUIOTHOCTh IOYBO-TpyHTa cocraBmsuia 1,06 rlem®. B teuenme 5
MPOE3/I0B IIJIOTHOCTh MOYBO-TPYHTA MOCTENEHHO pocia u aocturia 1,15-1,17
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r/em®. Jlanee HaGIIONANOCh CHIKEHHE IUIOTHOCTH B TEUEHHE 6-T0 W 7-TO
npoe3noB g0 1,11 F/CM3, 3aTe€M TMOBTOPHBIM POCT M CTaOWUIM3AIMs Ha YPOBHE
1,14 r/em® nocne 9-ro 1 10+0 mpoesnos. [yGHHA KOJNEH POCia HHTCHCHBHO B
TeUeHUe TepBbIX S mpoe3noB u gocturiaa 0,71 m. ['myOuHa kojew mocTuria
kiaupenca ¢opsapzaepa (0,67m) mocite 9-ro mpoesa.

[Ipu nBwxkenun dopBapaepa, OCHANIEHHOTO TYCEHUIIAMH, B YCJIOBHSIX
TepeyBIAKHEHHS HAYalbHas [UIOTHOCTh MOYBO-IpyHTA coctaimsiia 1,03 riem’,
[Toce 6 mpoe3noB MIOTHOCTh MOYBO-TPYHTA BO3pocia u coctapmia 1,17 r/em®.
3arem Ha0JII01AI0Ch €€ CHIDKEHUE U cTabmn3anus Ha /—10mpoesne Ha ypoBHE
1,13 r/em®. Urtorosas rryonHa kojeu coctaBuia 0,48 M. OCHOBHOHW BKJaja
BHECITM TIepBhie 3 Tmpoe3na. [nyOmHa KoJem HE TPEeBBICHIA KIUPEHCA
dbopBapaepa.

Ha BnakxHBIX MOYBO-TPYHTaX MpH JIBIKEHUU (opBapaepa 0e3 TyCEHUI]
HaYanbHas IUIOTHOCTh IOYBO-TpyHTa cocraBimsuia 1,06 riem®. B Teuenne 4
IPOE3/I0B TUIOTHOCTH [OYBO-TPyHTa Bo3pocia 10 1,33r/cm’. Jlanee cHU3HIACH
no 1,29 rlem® mocne 5—7 MpOE3/I0B, CTa0MIM3aIus HAcTyIluiIa Ha ypoBHe 1,24
r/em® mocie 9+o u 100 mpoesmos. NyOHHA KOJNEH pOCIAa MHTCHCHBHO B
TEUEeHHUE TMepBbIX 7 Tpoe3noB M B uTore coctaBwia 0,40 M, He NpPEeBBICHB
KIMpeHc ¢opBapaepa.

[Ipu ucneiTanuu (GopBapaepa ¢ OCHAIIEHWEM TYCEHHIIAMH Ha BIIAYKHBIX
MOYBO-TPYHTAX HadalIbHAs IUIOTHOCTH coctaBmsiza 1,05 r/iem®. B TeucHme 6
IIPOE3I0B IUIOTHOCT MOCTENEHHO pocida u gocruriaa 1,33 rlem®. Ha 7-10
MpOe3/ax HACTYIHIA CTAOHIH3aIMs IIOTHOCTH Ha ypoBHe 1,30r/cm’. TinyGuma
koseu coctasuia 0,22m. Knupenc ¢popBapaepa He ObLIT JOCTUTHYT.

B TedeHme cremyromero 9SKCIEpUMEHTa CPEIHSsS OTHOCHTEIhHAs
BJIQXKHOCTH cocTaBiisiia 88%, KOHIIEHTpAIUs JIECOCEYHBIX OTXO/I0B Ha BOJIOKE —
15 KF/MZ, HayajbHasg IUIOTHOCTH TMOYBO-TpyHTa — 1,06 rlcem®. B Teuenue 5
npoe3oB ¢GopBapaepa, HE OCHAIEHHOTO T'yCEHUIIAMH, TJIOTHOCTh IMOCTETICHHO
Bospocia 10 1,10r/cm>. 3aTeM IUIOTHOCT cTaGHIH3HpoBanach Ha yposHe 1,11
3a 6—10npoe3. 3HaYUTEIBLHOrO KoJieeoOpa3oBaHus He HaOI0AaI0Ch (KoJiest He
oonee 0,05cm).

[Ipu ocHameHUU ryceHUIIaMu TIOTHOCTh MTOYBO-TPYHTA POCIIa MEJICHHO
B TeUCHHE IepBhIX mpoe3noB g0 1,08 r/cm®, crabuiamsmpoBanack Ha ypOBHE
1,10—1,1Jr/0M3. 3HAYUTEIIBHOTO KoJieeoOpa3oBaHus He HaOmoAaI0Ch (Kojiest He
ooxaee 0,05cm).

Paboma sevinonnena 6 pamkax npoekma «/lecozazomosku u 102ucmuka 8
Poccuu», punancupyemoco Egponetickum Corozom uepez Qunckoe Aeenmcmeo
no mexnonocusm u unnosayusm (TEKES) u npoexma «Cozoanue
uUH@pacmpykmypul 1ecHvix 00poe U YnpasieHue CUCmemamu mpaHcnopmuposKu
opesecunvbl Ol J€CONPOMBIUUIEHHO20  KOMNIEKCa U OUOIHEpeemuKu,

Qunancupyemozo Dedepanvibim  Aeenmcmeom no Hayke U UHHOBAYUIM
Poccuitickoit @edepayuu (POCHAYKA).
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EFFECT OF SKIDDING OPERATIONS ON FOREST SOILS IN TH E
OFF-SEASON CONDITIONS

Syunev V.S!, Katarov V.K.*, Gerasimov Y.Y?
'Petrozavodsk State University, Russia,

2Forest Research Institute «<METLA», Finland.
E-mail: siounev@psu.karelia.ru, vkatarov@psu.kareli,
yuri.gerasimov@metla.fi.

Key words: forwarder, rut depth, bulk density, slash, boggek.

A study of the effect of bogie wheel track and lslesinforcement on the
sinkage (as rut depth) and soil compaction (as detisity) of silt loam soil was
carried out in the spring and autumn seasons ahameesting sites in Russia. A
Ponsse ELK forwarder loaded with 16 mf timber, fitted and unfitted with
bogie tracks, was repeatedly driven on forestfeoil—10 passes. The degree of
sinkage and soil compaction was measured at tworsnsture contents: moist
(W = 80%) and wetW = 93%) after each pass. A John Deere 1410 forwarder
loaded with 16 rhof timber, and fitted and unfitted with bogie tkac was
driven on forest soil covering a 15 kd/stash layer for 1-10 passes. The degree
of soil compaction was measured at moist soil mogstontent\{V = 88%).

In the case of a wheel with a tyre on wet soil, itheal soil bulk density
value was 1,06 g/cinThe post-treatment bulk density increased skgbf to
1,15-1,17 g/cthduring the first 5 passes. It was slightly lowgrthe 6th and
7th passes at 1,11 g/émand grew again and stabilized by the 9th and 10th
passes at 1,14 g/émThe rut depth increased rapidly up 0,71 m, paldity
during the first 5 passes. The forwarder clearg@@’ m) was exceeded on the
9th pass.

In the case of a bogie track on wet soil the ihsi@l bulk density was
1,03 g/cm. The post-treatment bulk density increased sigint to 1,17 g/cr
within the first 6 passes. Then it decreased sight the 7th to 10th passes and
stabilized at 1,13 g/cinThe rut depth increased evenly up 0,48 m, pdatityu
during the first 3 passes. The forwarder clearava®not exceeded.

In the case of a wheel with a tyre on moist sal ithitial soil bulk density
was 1,06 g/cth The post-treatment bulk density increased up,88 B/cm
within the first 4 passes. Then it decreased 3lighy the 5th to 7th passes at
1,29 g/cm, decreased again, and stabilized by the 8th th passes at 1.24
g/cnt. The rut depth increased rapidly up 0,40 m, paldity during the first 7
passes. The forwarder clearance was not exceeded.

In the case of a bogie track on moist soil thaahgoil bulk density was
1,05 g/cn. The post-treatment bulk density increased skghgl to 1,33 g/crh
within the first 6 passes. Then it decreased sight the 7th to 10th passes and
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stabilized at 1,30 g/cin The rut depth increased evenly up to 0,22 m. The
forwarder clearance was not exceeded.

The average soil water content during the study twas 88%, and the
slash had a density of 15 kd/nThe initial soil bulk density was 1,06 g/&nn
the case of a conventional wheel the post-treatrbeitk density increased
slightly up to 1,10 g/cfhwithin the first 5 passes. Then it stabilized bg 6th to
10th passes at 1,11 g/érRuts were not detected (less than 0,05 m).

In the case of a bogie track the post-treatmenk lbiginsity increased
slightly up to 1,08 g/cthwithin the first pass. It then stabilized at 1,10
g/cnT. Ruts were not detected (less than 0,05 m).

The work was carried out for the project “Wood Hesting and
Logistics”, financed by the European Union througie Finnish Funding
Agency for Technology and Innovation (TEKES), amdHe project “Creation
of Planning System of Forest Infrastructure and Eg@ment for Industrial and
Energy Wood Transportation”, funded by the Fedekglency of Science and
Innovation of the Russian Federation (ROSNAUKA).
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KiawueBble CJI0OBA. HalTMOHAJIbHAasA HHBCHTAapHU3aIlHa JICCOB,
CUCTCMATHYCCKAad BLI60pKa.

Lens buHCKOM «MHOTOUCTOYHHKOBOI» HaI[MOHAJILHOU
necounBeHtapm3anun  (HWJI) — HempepbiBHO oOecrneynBarh  OOIIECTBO
uHpopMarmeit o coctosuuu punckux aecos. [lepsas HUJI Obuia mpoBeneHa B
Gunansaaun B 1920x (HUJI1 1921-1924)Takoii ydeT jiecoB, OCHOBaHHBINH Ha
CTATUCTUYECKOM BBIOOPOYHOM METONIE, OBLT TPOBENECH B YHUCJIE TEPBBIX
no1o0HbIX padot B mupe. C Tex mop HWUJI nmpoBoauTes peryiasipHO ¢ IepuoioM
noBTopsiemoctd 5-10 mer. IlocnegHwe naHHBIE 1O JIECHOM CTATHUCTHKE
ocHoBanbl Ha HWJI10. B Hacrosimiee BpemMsi M3MEpEHHUs BEAYTCS B paMKax
HWJI11 (2009-2013)HM1JI10, HAJI11 npoBoadTcs ¢ MATUICTHUM IUKIOM U
HaunHas ¢ HWJI10 wusmepenuss Ha BBIOOPOUYHBIX TPOOHBIX ILIOIMIAJKAX
IIPOM3BOIATCS €XKETrOJHO B JiecaX Bcelt ctpanbl (Tommmo u ap., 2009).9t1o naer
BO3MOXXHOCTh COBMECTHOT'O HCIIOJb30BaHMUSI HOBBIX YYETHBIX JaHHBIX H
pesyabtupyromux MarepuanoB HMJI10. Takum o6pa3omM, HOBbIE TaHHBIE OYIyT
noaydens! y)xe B 2011roay (MetlaHIJI 2010).
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Cxema 3aknanku TmpoOHBIX miomagok B HUMJI11 ocHoBana Ha
CHUCTEMAaTUYECKOM KilacTepHOU BbIOOpKe. PaccTtosiHne mexny Kiactepamu, Ux
dbopma, KOJTUYECTBO IJIOIIA0K B Mpe/esiax KilacTepa BapbUPYIOT B Pa3IMUHbIX
YacTsX CTpaHbl B 3aBUCHUMOCTH OT MPOCTPAHCTBEHHON HM3MEHYMBOCTH JIECOB,
ryctotel gopokHoit cetu (Metla HMJI 2010). OcHoBbIBasCh Ha MaTepuaiax
MIOJICBBIX M3MEPEHUH, HAJIC)KHBIC TAHHBIE MOTYT OBITh MOJYYESHBI TSI OOJIBIINAX
tepputopuii momaaso 6onee 200 000rexTapos. st momyuenus nHpopManuu
JUI MEHBIIMX IUIOIIAJEH HOBBIM METOJ WHBEHTAPHU3AllMM, OCHOBAHHBIA Ha
UCTIOIb30BAaHUU KOCMHYECKUX CHUMKOB pa3zpabdotan B koHie 1980x (Tommro u
ap., 2008). MuoroucrounukoBas» HWJI ocHoBaHa Ha WCIOJIB30BaHUU
HECKOJbKMX HWCTOYHMKOB WH(GOPMAIMK. JaHHBIE HATYPHBIX HM3MEpPEHUH,
KOCMHYECKHEe CHUMKH W IudpoBbie Kapthl (Tommmo u ap., 2008). Takum
METOJIOM JIeCHas CTaTUCTUKA M TEMaTUYeCKHe KapThl MOTYT OBITh
MOATOTOBJICHBI JJIs1 OO0 TITOIA/H.

benopycckas HWMJI npencraBiieHa MOBBIICIBHOM HWHBEHTApU3aLUMEH
JecHoro (oHja rnpu 6a3oBoM JjecoycrpoiictBe (¢ mepruoaom mosropsemoctr 10
JeT IS KKAOro mpeanpustus). [Ipu mpoBeneHUM MOJEBBIX TaKCAIIMOHHBIX
paboT [arTCs TaKCAlMOHHBIE XapaKTEPUCTHUKUA JPEBOCTOEB, OIEHKA HX
COCTOSIHUSI, TIPOCKTHPYIOTCST HeoOxonumble Meponpustus (mactpykuus, 2002,
EpmakoB B.E. u np., 2004).HBeHTapu3anus Jieca OCHOBaHa HAa COBMECTHOM
UCIIOJIb30BaHUU a’pOPOTOCHUMKOB (KOCMHYECKHX CHHMKOB CBEPX BBICOKOTO
paspernieHus) U aaHHbIX HatypHoul Takcaruu (Muctpykms, 2002, ATpomieHko
O.A. u np., 2004 Kynarua A.Il. u ap., 2009,nprounk M.A. u np., 2010). T
OOJBIIMHCTBA BBIJEIOB TPUMEHSTCS TJIa30MEPHBIA METON Takcaruu. s
NPUCIICBAIOIINX U CHENBIX (M, YaCTHYHO, JUIS CPEAHEBO3PACTHBIX) JPEBOCTOCB
MPUMEHSTCS TJ1a30MEPHO-U3MEpPUTEIbHAs TaKCalUS.

Bribopounass uHBeHTapuzaiusi ObUla MPUMEHEHA JJIsi OLEHKH JIECHBIX
pecypcoB B 3amanHoi yactu bemapycu. Cxema moJieBbIX U3MEPEHUN OCHOBaHA
Ha CTPAaTU(HUIMPOBAHHOW CHCTEMATHYECKOW KIACTEPHON BBIOOpKE (2X2 KM)
(Atpomenko O.A. u ap., 2006). Cxema BoIOOpKH CHOPMHUPOBAHA HA OCHOBE
uH(OpPMAITMU TIOBBIACIBHONW TakKcaluu, a’poPOTOCHEMKH W HMEIOIUXCS
cpenctB. OCHOBHBIC OIIEHKHM TIOKa3aTeeil TOJy4eHBl TOJIBKO TO JaHHBIM
noJieBbIX pab0T. COBMECTHBIM MEXIyHAPOIHBIM HAYUHBIA MPOEKT MOXKET OBIThH
HaIpaBjeH Ha pa3pabOTKy HOBOM CHCTEMbl BHIOOPOYHOW MHBEHTApHU3aLUU IS
OLIEHKH JIECOB CTpaHbl. JIJIsi ATOro CiaenyeT U3y4nuTh UMEIOLIUNCS €BPOTICUCKUI
OTIBIT MTPOBEICHMUSI JIECOMHBEHTAPU AL,

NATIONAL FOREST INVENTORIES IN FINLAND AND BELARUS

Haakana M.', Minkevich S.|.2

Finnish forest research institute (Metla), Finland,
“Belorus State Technological University, Minsk, Bata
E-mail: markus.haakana@metla.fi, minkevich@mail.by.
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Key words: National forest inventory, systematic sampling.

The purpose of the Finnish multi-source nationae$o inventory is to
continuously provide information about the statéhaf Finnish forests. The first
NFI in Finland was carried out already in 1920'd~(N 1921-1924). It was
among the first inventories in the world based tatigical sampling. Since then
NFIs have been made regularly in 5-10 year’s cycles

The latest forest statistics are based on the I0E. Currently
measurements are made for NFI11 (2009-2013). AAONAMIFI11 is carried out
in five years and since NFI10 the field plots haeen measured throughout the
entire country every year (Tomppo et al. 2009) sThakes combined use of the
new data and recent NFI10 data possible, so thatresults can be calculated
already in 2011 (Metla NFI 2010).

The field sample plot design of NFI11l is based gstenatic cluster
sampling. The distance between clusters, the sbhpecluster, the number of
field plots in a cluster and the distance betwdetsithin a cluster — varies in
different parts of the country according to spateiation of forests and density
of road network (Metla NFI 2010). Based on thedfielata, reliable forest
statistics can be calculated for large areas ofr @@ 000 hectares. An
inventory method based on satellite images wasloged at the end of the
1980's in order to provide forest information fonadler areas (Tomppo et al.
2008). The multi-source NFI utilizes several datarses: field measurements,
satellite images and digital maps (Tomppo et ad820With this method, forest
statistics and thematic maps can be produced fog&en area.

The Belarusian national forest inventory is a steewvel forest survey
(with every 10 years period for each forestry gmise). During the field works
forest stands are singled out, their quantitativet @ualitative characteristics are
provided, forest health is assessed and silvialltareasures foreseen (field
works hand-book, 2002, Ermakou et al. 2004).

The inventory is based on a combination of integiien of aerial photos
(or space images of super-high resolution) and eotenal fieldwork during
the field season (field works hand-book, 2002, siichanka A.A. et al. 2004,
Kulagin et al., 2009, llyuchik et al. 2010). Mos#ybjective forest inventory
method (e.g. ocular inventory) is applied. For mepg forest stands as well as
mature forest stands objective forest inventoryno@s$ based on circular sample
plots are being used (and partly for the middledageest stands).

A sampling forest inventory was applied for theimation of forest
resources in the western part of Belarus. A steatiystematic cluster sampling
design (22 km) was utilized in field measurements (Atroshiitza A.A. et al.
2006). The design was constructed on the basisifofmation from earlier
stand-level inventories, aerial photographs and &vailable budget. The
estimates for the areas of different stratums weputed from the field
measurements only.
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A cooperative research project could be aimed akldping a new
sampling inventory system for the entire countrattivill utilize field plot
measurements as well as other information sousaelljite image and digital
map data etc.). The possibilities of adopting & European forest inventory
experience to Belarusian forest inventory pracioeuld be explored.

OCYIIECTBJIEHUE PEKPEAIIMOHHOM JIEATEJBHOCTH HA
TEPPUTOPHUU, ITPUJIET'AIOIIEN K AKBATOPUU ITABJIOBCKOI'O
BOJOXPAHUJINIIIA

Xanos /I.A., Caxudrapees M.P.

Bawxupckuii cocyoapcmeennwiil acpaphwiii ynueepcumem, Poccus.
E-mail: denislh@rambler.ru.

KawueBble ciaoBa: pekpeanus, [laBioBckoe — BOAOXpaHUIIUIIIE,
nanamadTHasS Takcalus.

B ycnoBusix COBpEMEHHOM COLUMATIBHO-3KOHOMUYECKON M AKOJIOTUYECKOU
cuTyanuu, cioxusiieiics B Poccuiickort deneparnun, Bce Ooiee akTyaabHOE
3HaYeHUE MpUoOpeTaeT pa3BuTHE chephl OTIbIXa U TyprU3Ma, OPUECHTUPOBAHHOM
HAa BHYTPCHHHE pPEKpPEAlMOHHBIE PECypChl. YBEJNIMUYEHHE TMOTPEeOHOCTEH
HAceJeHUs B OTABIXE HA TPUPOJE, CBOCOOPA3HBIN TYypUCTHUYECKHN OyMm
OoOyCIOBWJIM WHTEHCHUBHOE PEKPEAI[MOHHOE WCIOJIb30BAHUE TPHUPOIHBIX
naHAmadToB, 0COOEHHO JICCHBIX.

Jleca, pacmnonoxeHHble Ha TeppuTopuu PecnyOnuku bamkoprocraH, B
0COOEHHOCTH BOKPYT BOJHBIX OOBEKTOB, MPUOOPETAIOT 0COOYIO0 IIEHHOCTb, TaK
KaK CITy’KaT MECTOM OTJIbIXa JJIsl JKUTEJEH 3TOT0 BBICOKO YPOAHH3MPOBAHHOTO
pEervuoHa v HECYT Ha ceOe YBEIMYUBAIOIIMECS C KAXKbIM T'OJIOM pEKpearlMOHHbIE
Harpy3ku. B cBsi3u ¢ 3TUM nosIBUIIACh OCTpasi HEOOXOAMMOCTb TPOESKTUPOBAHMUS
U BEACHUS JKOJIOTMYHOI'O XO3SMCTBa B PEKPEAIlMOHHBIX JiecaxX, pa3paboTka
METOJMK M HOPMATHUBOB JUIsI pacyera ONTUMAJIbHBIX OOBEMOB M IMapaMEeTPOB
PEKPEAMOHHOTO JIECOMOJB30BaHHUSI HA TEPPUTOPHUSX, MPUMBIKAKOIIUAX K
WHTEPECHBIM BOJHBIM 00BEKTAM

IIpoBeneH aHaN3 PEKPEAUMOHHOTO MCIIOJIb30BAHUS JIECHBIX MAaCCHUBOB,
npuneraiomux k IlaBmoBckomy Bomoxpanunuinly Pb. H3ydensl cnocoObl
ONTUMU3ALMHA PEKPEALMOHHOIO JIECOMOJIB30BAHUS C YYETOM DKOJIOTUYECKOMN
€MKOCTH MMPUPOIHBIX KOMILJIEKCOB.

B pesynbrare wuccnenoBaHUW IOJMYYEHBl OCHOBHBIE JIECOBOJICTBEHHO-
TaKCallMOHHbIE U JIaHadTHRIE TTOKA3aTeNU JIECHBIX YYaCTKOB, BOBJICUEHHBIX B
PEKpEaMOHHOE JIECONOJIb30BAHNE. B 11e10M HacaXAeHus1, NpOU3pacTarolIne Ha
TEPPUTOPHUHU MpUJIETAIOLIEH K [TaBnoBckOMy BOJOXPaHUJIUILLY,
XapakTepU3yTCA  JIOBOJBbHO BBICOKMM  KIJIACCOM  COBEPUIEHCTBA, YTO,
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HECOMHEHHO, OyJeT crnocoOCTBOBaTh PAa3BUTHIO pEKpealldd Ha JaHHOM
TEPPUTOPHH.

Hacaxxnenuss MMEOT BBICOKHM KJIACC YCTOMYHMBOCTH W ONTHMAaJbHbIE
CAHUTAPHO-TUTUEHUYECKUE I[I0KA3aTeNId, CBUJIECTEIbCTBYIOIIME O TOM, YTO
TEPPUTOPHS B HACTOSAIIEE BPEMs HE HMCHBITHIBAET HU3IUIIHEH pEKpEallMOHHOMN
Harpy3kd, HO TPU OTOM HA HEKOTOPBIX ydacTKax HAOIIOJAI0TCS
HECYILIECTBEHHBIE  W3MEHEHHS  KMBOTO  HANOYBEHHOTO  MOKpOBAa U
BBITONTAHHOCTB, UTO MPUBOJAUT K CMEHE TPABSIHOI'O OKPOBA.

B wmenoMm, npupoOAHO-KIIMMATHYECKHE YCJIOBHUS, TaKCAalMOHHBIE W
naHamadTHRIE  TOKa3aTenu — HacakiaeHud  [laBIOBCKOrO  y4acTKOBOTO
necanyectBa 'Y  HypumaHOBCKOrO  JIECHMYECTBA  XapaKTEPU3YIOTCS
MOJIOKUTEIbHBIMA BBICOKUMHU KayeCTBaMU U OJAronpusiTCTBYIOT Pa3BUTHUIO
PEKpEAMOHHOTO JIECONOJIb30BaHMs. C ydeTOM pEeKpealMOHHON Harpy3Ku,
PEKpeallMOHHON €MKOCTH M OOLIEro COCTOSIHUSI JIECHBIX OOBEKTOB BO3MOXKHO
CO3JJaHUE BBICOKOKAYECTBEHHBIX pEKpealMOHHbIX 00bekToB. Ha wyactu
TeppUTOpHH, Tpriieraronieil K [1aBIoBCKOMY BOJOXpAaHWIHILY, PEKOMEHAYETCS
MIPOBECTU MEPOIPUATHS IO ONITUMU3ALMU PEKPEALIMOHHOTO JIECOTIOIb30BaHNUs, B
TOM 4YHUCJE, CUCTEMAaTUYECKHM KOHTPOJb HajJ COOJIIOJEHUEM JOIYCTUMOMN
PEKpPEALIMOHHON HArpy3KH U, B ClIy4ae €€ MPEBbILIECHUS], CHOCOOCTBOBATh OTTOKY
OT/ABIXAIOIINX HA IpyTHe OOBEKTHI, MepepaclpeiesieHe NOTOKa PEKPEaHTOB 3a
cyeT (hopMUPOBAHHMS JIECOTIAPKOB Ha 0a3e CYIIECTBYIONINX JIECOB, OTPAaHUYCHHE
WJI YaCTUYHOE UCKJIFOYCHUE PEKPEAMOHHOTO JIECOTOIB30BAHUS B OTAECIBHBIX
JIECHBIX MaCCHBAaX.

RECREATIONAL ACTIVITIES IMPLEMENTATION IN THE
TERRITORY NEIGHBORING TO THE PAVLOVSKY BASIN WATER
AREA

Khanov D.A.}, Sahibgareev M.R?
Bashkir State Agrarian University, Russia.
E-mail: denislh@rambler.ru.

Key words: recreation, Pavlovsky reservoir, landscape valnatiorest
blocks, tourism, rest.

In the present socio-economic and ecological sdoain the Russian
Federation, recreation and tourism sphere developrogented to domestic
recreational resources takes on more importantfisignce. The increase of the
population resting in nature, a kind of tourist boted to intensive recreational
use of natural landscapes, especially the useresta

The woods, located on the territory of the RepublicBashkortostan,
especially around water bodies, are of particulue as they provide a place
for residents of this highly urbanized region, &mér the every year increasing
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recreational load. In this regard, came an urgesgdnto design Ecological
Management in recreational forests, develop théodst and standards for the
optimal sizes and recreational forest use parasatalculation in the areas
adjacent to water bodies of interest.

An analysis of recreational use of forests adjadenthe Pavlovsky
reservoir has been carried out. The ways to opéintie recreational forest
management taking into account the ecological agpatnatural systems have
been studied.

The major silveculture-taxation and landscape mdis of forest land
involved in the recreational forest use have bektained as a result of the
research. In general, the planting, growing on tditory adjacent to the
Pavlovsky reservoir, are characterized by relagivéligher standard of
excellence that will undoubtedly contribute to thevelopment of recreation in
the area.

The plantations have a high grade of stability aptmal health rates,
which indicate that the territory is currently nekperiencing excessive
recreational load, but in some places there areormomanges in the living
ground cover, which leads to a change in grassrcove

In general, climatic conditions, taxation and laragse rates of plantings
are characterized as high quality and positiveeammburage the development of
recreational forest. Taking into consideration téereational load, recreational
capacity and general conditions of the forest sh&h-quality recreational
facilities are possible. It is recommended to cawuythe activities for recreation
forest use optimization including systematic momitg of permissible
recreation load and in the case of its overloa@d¢ditate the outflow of tourists
to other places, the redistribution of the flow lwdlidaymakers due to the
formation of parks based on existing forest, reBtm or partial exclusion of
recreational forest use in selected forests.

O HOBOM HOPMUPOBAHUU PACYETHOM JIECOCEKH

Xumocros JI.B.%, JIsmeGopmaii C.X.>

lPoczzecqu)ope, 2. Mocxkaa,

2Poccutickuti 2ocydapemeennsiii azpaphwiii yrusepcumem — MCXA
um. K.A. Tumupszesa, Poccus.

E-mail: dimi_work@mail.ru.

KiroueBble cji0Ba: paC‘{éTHa}I JIC€COCCKA, HCCIIJIOIIHBIC pY6KI/I I''TaBHOT'O "
IMPOMEIKYTOUHOI'O II0JIB30BaHUA, aBTOMATHU3allUd W OITHMH3aAlUA BLI60pa

bopmyi.
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MUHHCTEPCTBO IOCTHUIIMHU 3apeructpupoBaio u yreepauwio B 2007 roay
MOPSAZOK  HMCUUCICHHSI pPAacYeTHOM JIeCOCeKH, (OPMYyNIbBI W METOJIUKY
oTpesieNieHus pa3Mepa pacueTHON JIECOCEKH.

Jle#icTBytomasi METOJMKA HECOBEPIICHHA B OTHOIICHUHW OIpPEACIICHUS
o0beMa pacuyeTHOU JIECOCEKH MO0 HECIUIONIHBIM PyOKaM, a TaKke pyoKaM yxoja
3a jecoM. B Heil OTCYTCTBYIOT 4ETKME yKa3aHUS Ha TO, KAK MMEHHO JOJDKHA
UCUHCIISITHCS pacyeTHAsI JIECOCEKA M0 3TUM BUJaM pyOoK.

B neiictByromeM mopsake U METOAMKE UCUMCIIEHUS PACUETHOU JIECOCEKHU
COXPAHUIIUCh HEIOCTATKH METOAMKU COBETCKOTO MepuoAa. DTU HEAOCTAaTKU He
MO3BOJIAIOT HCIIOJIB30BaTh PACUYETHYIO JIECOCEKY B KayeCTBE OCHOBBI IPHU
pealbHOM JOCTYMHOCTH JIECHBIX pEecypcoB, KoTopas Obl oOecrneunBaia
HEUCTOUIUTEIFHOCTh JICCOIMOJIb30BaHMUS. B  COBPEMEHHBIX YCIOBUAX 3TO
MO3BOJIICT MPOCKTUPOBATh B YIOJy JIECO3arOTOBUTEINIO, KaK MPaBUIIO, MEPBYIO
BO3PACTHYIO JIECOCEKY BMECTO CIIEIIOCTHOM.

CrnenyeT 0c000 OTMETUTH, YTO CIEIIOCTHAs pacdeTHas Jecoceka BOOoOIIe
OTCYTCTBYeT B JCHWCTBYIONICH METOAHWKE, 4YTO HEW30€KHO MpPHUBEIET
BITOCJICJICTBUH K MCTOIIEHUIO JecHOro (oHaa. [lonmbiTka yBeTUYeHUS HUKHETO
npejena 3amaca APEeBOCTOEB, BKIIOYAEMBIX B pacdeT OMpeAcNiCHUs pacdeTHON
necoceku ¢ 50 ky0. M Ha rektap B eBpomeiickoit uactu Poccuu u 70 ky0. M Ha
rekTap B a3marckoi vactu (panee oHu coctaBmsum 40 m 50 xy0. M Ha Ta
COOTBETCTBEHHO), BpSI JIM CYINIECTBEHHO W3MEHHUT CHTYallHI0, TaK Kak
HYKOHOMHUYECKH OINPaBAAHHBIM SIBJISIETCSI OCBOCHHE IPEBOCTOEB, 3aMachl KOTOPBIX
npesbimatoT 90-150kyO0omMeTpoB Ha rekrap B 3aBUCUMOCTH OT PErMOHa M €ro
IPUPOJIHBIX U COLUATBHO-IKOHOMUYECKUX YCIOBUH.

PacueTHas necoceka 1mo BceM BHaM PYOOK TNIABHOTO U MPOMEKYTOYHOTO
MOJIb30BaHMS, COTJIACHO YTBEPXKACHHBIM IpaBUJaM, JOJDKHA YIOBIETBOPSTH
CIIETYIOIINM JIECOXO03HCTBEHHBIM TPEOOBAHUSIM:

. HauboJsiee MOJHO MCIOJB30BaTh JPEBECUHY, JOCTUTLIYIO BO3pacTa
CIIEJIOCTH;

. HE JIOMyCKaTh OOpa3oBaHMsl Ha OONBIIMX IUIOMIAASX MEPECTONHBIX
HaCaKICHMI,

. o0ecrieunBaTh HEOOXOJUMBIA pE3epB  CHENBIX HACaXICHUH,

MO3BOJISIONIMN MPOBOAUTh PYOKM Ha TEPPUTOPUHM XO35AHUCTBA O€3 HApYILICHUS
YCTaHOBJICHHBIX MPABUI,

. HE 3aTparuBaThb pyOKOM JpeBOCTOM, HE JOCTHUTIIME BO3pacTa
CIEJIOCTH, HO MPHU ATOM YUUTHIBATH TEMIIbl UX MTOCIIEBAHMUS,
. o0ecrneynTh NpU MOMOILIM PYOOK TIJIABHOTO W MPOMEXYTOYHOTO

MOJIb30BAaHUM PABHOMEPHOCTh PACHPEAECIEHHUS TIOMAAEH KaXKIOU XO3CEKIIUH 10
KJIaccaM BO3pacTa;

. MPUBECTH HACAXICHHUS B BO3pACTe IIOCIEBAHUS K KEIAEMOMY
TIOPOJTHOMY COCTaBY C TIOMOIIIBIO TTPOMEKYTOUHBIX PyOOK.

Takum o00pa3om, I JOCTHXKEHHS TIOCTaBICHHBIX IIEJIEH CJEmyeT
YYUTBIBATh COCTOSHHE XO3SHCTBCHHBIX CEKIMH (M30BITOK WM HEIOCTATOK
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CIEIIBIX JPEBOCTOEB), a TAaK)KE BECh CIEKTP (OPMYJ ONpEACTICHUs PacYeTHOM
jgecoceku. BpiOop  dopmysnbl  pacueTHOM  JIECOCEKHM  JIOJDKEH  OBbITh
aBTOMATU3UPOBAH M OCHOBBIBATHCS HA KPUTEPUM MUHUMHU3AIMHU [E€PUOJA
JOCTHXKEHUSI PaBHOMEPHOCTH JIECOIOJIb30BAHUS MPU PA3IMYHBIX BapUaHTax
pacrpeesieHus IJI0IaaeH X03CeKIMi Mo Kilaccam Bo3pacTa.

ABOUT NEW NORMALIZATION OF PRESCRIBED CUTTING

Hliustov D.V.}, Liameborshay S.H?

'Roslesinforg, Moscow,

’Russian State Agrarian University — MTAA namedraKeA. Timiryazev,
Russia.

E-mail: dimi_work@mail.ru.

Key words: prescribed cutting, partial cutting of main antermediate
use, automation and optimization of formula setetcti

In 2007, Ministry of justice registered and appbtee way of prescribed
cutting calculation as well as formulas and methofdprescribed cutting size
determination.

Existing methods aren't perfect according to pibksedr cutting size
determination within the context of partial cuttiag well as forest-care cutting.
They don't contain firm guidelines about calculatiof prescribed cutting of
these types.

Existing methods of calculation of prescribed agjtiretain defects of
Soviet methods. These defects don't allow usingagoiteed cutting as a basis
that could provide inconsumable forest exploitatiomder conditions of real
accessibility of forest resources. Nowadays, thet, fas a rule, allows for logger
projecting first age instead of ripe cutting.

It's necessary to admit that ripe prescribed aytism missing in the
existing methods at all, and this fact will ineviyalead to exhaustion of forest
resources. An attempt of increasing of a lowertliofia forest stock included in
the prescribed cutting calculation from 50 cubicter® per hectare in the
European part and 70 cubic meters per hectareeanAgian part of Russia
(earlier — 40 and 50 cubic meters per hectare ctisps/) will hardly change
the situation because only deforestation of areifs mvore than 90-150 cubic
meters per hectare (depending on a region andatteral and socioeconomic
conditions) is economically sound.

A prescribed cutting of all cutting types of maindaintermediate use,
according to the approved rules, has to meet tHewimg agricultural
requirements:

. maximum use of ripe wood;

. don't allow formation of overmature wood on largeass;
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. provide necessary reserve of mature forest alloweunying in an
enterprise territory without violation of set rules

. don't perform cutting of premature forest but taki® account its
ripe period,

. using cutting of main and intermediate use, prowiddormity of
distribution of each economic area according tcailpe class;

. put plantations at the ripe age to desired typepomition using
intermediate cutting.

So, to attain desired goals, it's necessary to fake consideration
economic section states (excess or shortage of fapest) as well as full
spectrum of formulas determining prescribed cuttiglection of a prescribed
cutting formula has to be automated and basedaritestion of minimization of
a period of forest exploitation uniformity achievemb in consideration of
different variants of distribution of economic asesccording to the age classes.

XOJI POCTA EJIOBBIX HACAXKJIEHWI CPEJHEAMYPCKOU
JECOXO3SMCTBEHHOM OBJIACTH

Hlemaxuna A.B.l, BriBoa1eB H.B.?2

1ﬂaﬂbﬂeeocm0%blﬂ HUU necnoeo xoszsiicmsa, 2. Xabaposck,
*Tuxooxearnckuil 2ocyoapcmeennblil yHugepcumem, 2. Xabaposck, Poccusi.
E-mail: ashem777@mail.ru.

KiroueBble cj10Ba: €JI0Bble HAaCaXICHHUSA, aOCOJIIOTHBIE 3HAYECHUS, THII
pocrTa.

Teppuropus Cpeaneamypckoi JIECOXO03UCTBEHHON obnactu
(Biroyaromue YManbTUHCKOE, Ypranbckoe, CorauHckoe, ThIPMEHCKOE U
JApyrue JIeCHMYeCTBa Xa0apoOBCKOTO Kpas) TMpEACTaBiICHa B OCHOBHOM
PAaBHUHHO-HU3KOTOPHOW MECTHOCTHIO. KiMmaT yMepeHHbI KOHTUHEHTaIbHBIMH,
MOCTENEHHO MNPHUOOPETAIOMIMM K BOCTOKY 4epThl MYCCOHHOro. JlocTaTouHo
OJlaronpusATeH JJIs pOCTa €JOBBIX HacaxjaeHuil. CpemnHeroaoBas Temmeparypa
HU3Kasg, HO CyMMa aKkTUBHBIX Temneparyp Bbime 2000C, a jauHa
BereranroHHoro nepuoaa 6omnpire 150 nueit. [TouBsl ropHbIE OypO-TacKHBIE, HA
fore Oypble jecHble. Ha qaHHON TeppUTOpPHH OCHOBHBIMH JIECOOOPa3yIOIIUMU
nopoJiaMu sBIISIIOTCS eb asiHckas (Picea ajanensideisch), muxTa Oemokopas
(Abies nephrolepis Maxo6epesa mnockonuctaas (Betula platyphylla Suk). B
ITHX YCIOBUSIX (POPMHUPYIOTCS APEBOCTOU CO CIIOKHOM BO3PACTHOM CTPYKTYpPOH,
Ha UX JOJI0 IPUXOTUTCS OKOJI0 59 YmOKphITON JIecoM MIIoImaau u3 25 miH.ra

N3yuenne  xoma  pocTa  €IOBBIX ~ HACAKIAECHUM B JTAHHOMU
JIECOXO3MCTBEHHOM 00J1aCTU paHee HE MPOBOAMIOCK.

Ha Tepputopun CpenneamypcKoi J1€COX035HCTBEHHON 00J1aCTH MO 30HbI
TaliTd UCCleNoBallach JWHAMHKAa €JIOBBIX HAaCaXJICHWM CEBEPHOW 4YacTu
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XabapoBckoro kpas. Jlns u3ydeHHs XoJa pocTa BBIOpPAHO YprajiabCKoe
JIECHUYECTBO XabapoBCKOTO Kpasi, TJIe CIIy4allHbIM CIIOCOOOM OTOOpaHbl 0OoJiee
500 BbIIETIOB MACCOBOM TaKCaIlUU JIECOYCTPOUCTRA.

Tabauie! Xoma pocra (tum jgeca EBIY) cocTaBisuiich 1Mo CTaTUCTHYECKOMY
METOAY, TI/ie OCHOBHBIE TaKCallMOHHBIE TIOKA3aTelld OMNPEACISUICh |
BBIPABHUBAIUCH C TOMOIIBI0 AHAJTUTHYECKOTO M TpaduIecKOro CHOCOOOB.
AOGCOIOTHBIEC 3HAYEHUS B €JI0BBIX HacaxaeHusx B3sAThl B 100s1eTHEM BO3pacre.
[TonGop cCOOTBETCTBYIOLIEH THUIMOBOW JHMHUM XOAAa POCTAa MO KaXIOMY H3
OCHOBHBIX TAaKCAI[MOHHBIX I[IOKA3aTEeJed BBIUYMUCISIICA 1O COOTHOIICHHUIO
noka3zarens (K), xapakTepusyromemMy THIT KpUBOK X0J1a pOCTa!

T,-T,
T2
I'me T,,T,,T,- aOCONIOTHBIE 3HAYCHHUS TAKCAIIMOHHOTO TIOKA3aTels B

K =

nauaiue (B 501et), cepenune (B 1001eT) 1 konie psaga (B 150mer).

Breruucnennsiii ko3¢ dunment K papen:
K = M = 0491
171
CpaBuenne koddduimenta K, momydeHHOro Mo JaHHBIM, ¢ TaOTMYHBIMU
naHHbIMU 3arpeeBa B.B. 17151 €10BBIX HACaXKEHUM MO BBICOTE MOKA3bIBAET, YTO
PSAI MOKET OBITh OXapaKTEpU30BaH 8-M TUIIOM POCTA.

AHHpOKCI/IMaHI/IH JAWUHAMHWKH BBICOT C€JIM IIPOBOAMIIACH C MCIIOJIb30BAHHEM

ypaBueHuss [Ipakuna-ByeBckoro — y=a(l-e™), aumamerpa — IpoOHO-
ab+cx¢
PallMOHAIBHOTO yPaBHEHUS BHIA y=-————, a 3alacoB — ypaBHEHMS BHUJA
X
_atbx
1+cx+dx?

B TaGnune 2 npuBeneHsl KOdh(UIMEHTH M TMOKa3aTeld aJeKBaTHOCTHU
nmapamMeTpoB  ypaBHeHUH  (akTHueckomy  Marepuany.  KoaddummeHt
nerepmuHaiuu (R*) BceX aHAIU3UPYEMbIX YPaBHCHHH HaXOAMJICA B Ipelaesax
ot 0,890 0,99,4T0 yKa3pIBaeT Ha UX BBICOKYIO CTEIIEHb MPUOIMIKESHHUS.

Tadbnumal
KoaddurmenTs ypaBHeHU 1 OKa3aTenu aJeKBaTHOCTH
TakcanmoHHbIE KoadduunenTs! ypaBHeHUs [Tokazarenun
TIOKa3aTesn aJIeKBaTHOCTU
YpaBHEHUHU
a | b | c d R2
Ypraibckoe JJIeCHUYECTBO Xa0apOBCKOTO Kpast
h 21,930 0,013 - - 0,97
d -4,786 122,793 43,062 1,069 0,99
Mn -115,058 5,056 0,010 1,980 0,89
3arpeeB B.B.
h 36,812 0,005 - - 0,99
d 0,058 4222,68 32,484 1,888 0,98
Mn -12,179 2,961 0,0001 6,096 0,99
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Pe3ynbTaThl cpaBHEHHs aOCOTIOTHBIX 3HaYEHUH MO TabJIUIlaM Xoda pocTa
MIPUBOJUTCA B Tabuiie 2.
Tabnuma?2
CpaBHHTEbHAS OIIEHKA PSAOB POCTa B BBHICOTY 10 JIAHHBIM UX a0COJIFOTHBIX U

OTHOCHUTEIBHBIX 3HAYECHUM
AOcoroTHas BBICOTA, M
Bo3spacr, et

50 80 100 120 150
Ypraibckoe JTeCHUYECTBO 8,7 15,3 18,1 20,3 22,5
3arpees B.B. 8,0 14,0 17,0 19,0 21,0

OTHOCHUTENLHAS BEICOTA, MHAEKCHI
Bo3zpacr, ner

50 80 100 120 150
Yprajibckoe 1eCHUYECTBO 48 84 100 112 124
3arpees B.B. 47 82 100 112 123

EnoBeie Hacaxxnenuss CpegHeaMypcKOM JIECOXO3sIMCTBEHHOM 00JIaCTH 110
XapaKTepy pocTa MO BBICOTE COOTBETCTBYET 8 THUIY pocTa, [uameTp — 9 tuny, a
3armac — 8 Tumy pocra.

PROGRESS IN THE GROWTH SPRUCE STANDS
SREDNEAMURSKOY FOREST AREAS

Shemyakim A.V.,Vyvodtsev N.V.

'Far East Forestry Research Institute, Khabarovsk,
*Pacific National University, Khabarovsk, Russia.
E-mail: ashem777@mail.ru.

Key words: enoBeie HaCaXXaCHUA, a0COJIFOTHBIC 3HAYCHMA, THII pOCTaA.

Territory of Sredneamurskoy forest area (includungaltinsk, Urgalsk,
Sogd, Tyrmensk and other forest areas of the Kloabkr Territory), is
represented mainly by plain-low-mountain terrairheTclimate is temperate
continental, gradually acquiring monsoon featucethe east. It is favorable for
the growth of spruce stands. The average annugleexture is low, but the sum
of active temperatures is above 2000 ° C, andahgth of the growing season is
more than 150 days. The soil is mountain brownatatg the South there are
brown forests. This territory has the main forestHing species they are spruce
Ayan (Picea ajanensis FisghWhitebark fir Abies nephrolepis Maxflat-birch
(Betula platyphylla Syk

Under these conditions the stands with complexsagesture are formed
and which accounted for about 59% of the forest afe25 min. hectares Study
of the growth of spruce stands in this forest &i@anot previously been made.

On the territory of Sredneamurskoy forest areasthiegzone of the taiga
dynamics of the spruce stands of the northerngfathabarovsk Territory has
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been studied. To study its growth of the Urgalskdmbarovsk Territory has
been selected, where more than 500 stratums haverbedomly selected.
Tables of growth (type of forest EVG) were theistatal method, where

the main taxation parameters were determined @edl foy using analytical and
graphical methods. The absolute values of spruae waken at the age 100
years. The selection of the appropriate typicadiof the growth of each of the
major taxational rates is calculated by the rafidex (K), characterizing the
type of the curve of the growth:

Where —T,- the absolute value taxation rate at the begin(®0gyears),T,-

middle (100 years) arnb: the end of the series (150 years).

The calculated ratio is equal to:

K :M = 0’491
171

The comparison of the coefficient K, obtained frim data with tabular
data Zagreeva VV for spruce plantations in heigiowss that the series may be
characterized 8-m type of growth.

The approximation of the elevation spruce was edriout using the
equation Drakin-Vuevskogo -y=a@-e™), the diameter — the fractional-

d
rational equation of the forng = as: C:( , and stocks the equation of the form
X
_ athx
1+ cx+dx?

Table 2 lists the coefficients and indicators oé tadequacy of the
parameters of the equations of factual materiagé @atermination coefficient
(R?) of all analyzed equations ranged from 0.89 t®0which indicates their
high degree of approximation.

Tablel
Coefficients of equations and parameters of adgquac
Table Taxation Coefficients
Indicatorsa

a ‘ b ‘ C | d R2

Urgalskoe Forestry of Khabarovsk Krai
h 21,930 0,013 - - 0,97
d -4,786 122,793 43,062 1,069 0,99
Mn -115,058 5,056 0,010 1,980 0,89

Zagreev V,V,.

h 36,812 0,005 - - 0,99
d 0,058 4222,68 32,484 1,888 0,98
Mn -12,179 2,961 0,0001 6,096 0,99
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The comparison of absolute values in the tablethefgrowth shown in
table 2.

Table2

Comparative evaluation of series of growth in hegegtording to their absolute

and relative. value

The absolute height, m

Age, years
50 80 100 120 150
Urgalskoe Forestry 8,7 15,3 18,1 20,3 22,5
Zagreev VV 8,0 14,0 17,0 19,0 21,0
The relative height, index
Age, years
50 80 100 120 150
Urgalskoe Forestry 48 84 100 112 124
Zagreev VV 47 82 100 112 123

Spruce stands of Sredneamurskoy forest area bgatuge of growth in
height equals 8 type of growth, diameter — 9 tywel stock - 8 type of growth.

JECHOE PAHOHUPOBAHUE YI[N{YPTCKOPI PECITIYBJ/IMKHN
METOJAMU MHOI'OMEPHOHU KJTACCU®PUKAILINN

HInmkunaa I''M., XuroctoB B.K.

Poccuitickuti 2cocyoapcmeennviii acpapuwiii ynueepcumem — MCXA
um. K.A. Tumupszesa, Poccusi.

E-mail: G.Shcishckina@yandex.ru.

KioueBble ciioBa: jJecHOE palOHUPOBAHHME, MOYBEHHO-KIMMATUYECKHE
MoKa3zaTeld, CTPyKTypa Iiomaned  jecHoro  ¢GoOHAA, MHOTOMEpHas
Kiaccuukanus.

JIroboe pailoHUpOBaHHE JOHKHO MMETh IICJICBYIO HAIPaBICHHOCTD.
KommnekcHoe JIECHOE pallOHUPOBAHUE Y amypTckou PecnyOnuku
NpeIyCMaTPUBAIO BBIJCIICHUE OJHOPOJHBIX TPYII JIECX030B 1O OJIU3KUM
3HAYCHUSIM HICPEMECHHBIX, HpeACTaBICHHBIX HOKa3aTessIMH,
XapaKTEPU3YIOIIMMHU TOTEHIMATBHYIO MPOJAYKTUBHOCT TOYB, BBIPAKCHHYIO B
Oamtax ot 1 1o 6 (X; —Xg), arpOKIMMATHUECKUMH TIOKA3aTEISIMK 110 CE30HAM
roja: 3uMa — oOecleYyeHHOCTh Biarod (X;), mpoAomKUTEIBHOCTh (Xg),
cypoBocTh (Xg), cHexHOCTHh (Xi0), BeCHa - obOecrneueHHOCTh Biaroi (Xij),
NPOAODKHTEIbHOCTE  (X35), JeTo - oOecnedeHHOCTh Bimaron  (Xig),
NPOAODKHTEIbHOCTh  (X714), OCeHb - oOecmedeHHOCTh Biaron  (Xis),
IPOIOJDKUTENBHOCTh (X16), TeMIleparypa HambOosee Temoro mecsna (X;7) u
HauOonee xomomHoro (Xig). Crpykrypa miomazaei jecHoro ¢ouma (%)
NPEJICTaBICHA: BCETO MOKPHIThIMU JiecoM (Xig), (POHIOM JI€COBOCCTAHOBICHHS
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(X20), Bcero jnecHbIMU 3eMisIMH (Xp1), CYMMO# JIeCHBIX yroawi (MMaIrHsaMHu,
CCHOKOCAMH, MacTOUIIaMH, cafamu, srogHukamu) (Xzp), BoJaMu, A0pOraMu U
npocekamu (Xp3), ycampbamu (Xp4), Oomoramu (Xps), mpounMu 0OBEKTaMHU
(X26), 1 HenecHbIME 3eMisIME (X37). CTpyKTypa IUIOIIAACH MO THIIAMH JICCOB
npeacTaBieHa  JIoed  CBETIOXBOHHBIX  (Xpg), TEMHOXBOMHBIX  (Xpg),
TBEPJOMCTBEHHBIX (X30), MATKOJMCTBEHHBIX (X31) JIECOB, a TakkKe TIOJ
kycrapaukamu (X3p). XapakTepuCTHKa HACAKIACHUN IO CPEIHEB3BEIICHHOMY
OOHUTETY ¥ TOJHOTE COOTBETCTBEHHO T0J XBOWHBIMH (X33), (X34),
TBEPJAOJMCTBEHHBIMU (X35), (X36) M MITKOJIMCTBEHHBIMU THITAMU JieCOB (X37),
(X3g)-

B ananm3ze MHOroMepHOW TpyNIUPOBKH XO3SHCTBYIOIIUX CYOBEKTOB
ydacTBOBaIO 19 1ecx030B B COOTBETCTBUH C Ha3BAaHUSIMHU JI0 IEPEUMEHOBAHUS B
JecHrYecTBa | Jiecomapkd. OHH TPyNIUPOBAINCH MO OJU3KUM 3HAYCHUSM
yKa3aHHbBIX nepeMeHHbIX (X3-X3g). bbul puMeHeH (BakTOPHBIM, KIacTepHBIN U
JTUCKPUMHUHAHTHBIM ~ aHAIW3bl, TIO3BOJUBIINE TIPOU3BECTH MHOTOMEPHYIO
KJIacCU(UKAIMIO  JIeCX030B. KpurepwanbHas OIlEeHKa pasleieHus Ha
OJTHOPOJHBIC TPYIIBI JIECX030B (paiioHBI) MPOW3BEACHA IO CyMMapHOMY
MEKKIIACTEPHOMY ~paccrosiHmio Maxananobuca (D), a HpHHALICKHOCTD
JECX030B K OJHOMY paiOHy 10 BHYTPUKIACTEPHOMY PAaCCTOSHHUIO
Maxanano6uca (df).

CHmKeHHe, B pe3ysibTaTe IPOBEJICHHOIO aHajiu3a, W3MEHYHBOCTH IIO
KOKIOW IEepeMEHHOW MHOTOMEPHOIO KOMIUIEKCA TIO3BOJIMIIO  BBIACIUTH
CJICTYIOIIAE TPYIIIBI JISCX030B, MPEICTABIISIFOIINE OTACIbHBIC JICCHBIC paHOHBI
PeciyOnuku: mepBwiii - ['mazoBckuii, banesunckwmii, Kesckwmii, Urpuackui,
He6écckuit, BTOpoit - Kpacunoropckuit, Centunckuii, CROMCUHCKUHN, TPETUH —
Sxmyp-bonpunckuii, YBuHckui, BaBoxckuii, Kusznepckuid, ['paxoBckuid,
yeTBEPTHI — VDkeBckuil, SraHckuii, ArpbI3cKuid, MOXTUHCKHUM, NATHIA —
Bortkunckuit, Kam6apckuii, CapamyinbCKuil.

FOREST ZONING OF UDMURT REPUBLIC USING
MULTIDIMENSIONAL CLASSIFICATION METHODS

Shishkina G.M., Hliustov V.K.
Russian State Agrarian University — MTAA named &fté. Timiryazev, Russia
E-mail: G.Shcishckina@yandex.ru.

Key words: forest zoning, soil-climatic rates, structure obrefst
resources, multidimensional classification.

Every zoning has to have its own purpose. Comptarst zoning of
Udmurt Republic provided differentiation of homogens groups of forestry
enterprises according to similar variate valuesgmed by rates of potential soil
productivity scaled from 1 to 6 (X— Xg), agroclimatic rates of seasons: in
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winter — moisture provision (¥ its duration (), severity (%), snowiness
(X10); In spring — moisture provision (¥, its duration (X%); in summer —
moisture provision (Xg), its duration (X%4); autumn — moisture provision (g},
its duration (Xe), temperatures of the warmest;{)Xand of the coldest ()
months. The structure of forest resources (%) esqmted by: total of covered
by forest (4g), the stock of reafforestation £gf, total of forest lands (), total
of forests (tillages, hayfields, pastures, gardees;ying grounds) (%), waters,
roads and glades £, farmsteads (%), swamps (%), other objects () and
not forest lands (3¢). The structure of forest areas is presented gt li
coniferous (X%g), dark coniferous (), hard-leaved (¥), soft-leaved (%)
forests as well as by shrubberies; X Plantation characteristics according to
weight-average quality of locality and fullness tisereafter, under coniferous
(X33), (X34), hard-leaved (¥), (Xss) and soft-leaved types of forestss{X
(X3g).

The analysis of multidimensional grouping of busmentities included
19 forestry enterprises according to their namdsrbeenaming as forestries
and woodland parks. They were grouped accordirgimdar rates of specified
variables (X-Xzg). We used a factor, a cluster and a discriminaatyses that
allowed us to carry out a multidimensional classifion of forestry enterprises.
A criterion score of grouping into homogeneous @moof forestry enterprises
(areas) was performed according to the total betvehester Mahalanobis
distance (B), and belonging of forestry enterprises to theesanea — according
to the intracluster Mahalanobis distanc8.(d

Reduction of variability of each variable of muitreensional complex, as
a result of the performed analysis, allowed uspecsy the following groups of
the forestry enterprises presenting the correspgndistricts of the Republic:
the first one — Glazovsky, Balezinsky, Kezsky, ngky, Debyossky; the second
one — Krasnogorsky, Seltinsky, Syumsinsky: the dthone - Yakshur-
Bodyinsky, Uvinsky, Vavozhsky, Kiznersky, Grakhoyskhe fourth one —
Izhevsky, Yagansky, Agryzsky, Mozhginsky; the fiftbne — Votkinsky,
Kambarsky, Sarapulsky.
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CEKUUA 2 : NECHAA TEHETUKA U BUOTEXHOJIOIMNA

CTPYKTYPA BUJA, CEJIEKIUA, CbOP U AHAJIM3 JAHHBIX

PomanoBckniit M.I'.
Hnemumym necoseoenus PAH, Poccus.
E-mail: michrom@mail.ru.

KuiroueBrble cjioBa: CTpyKTypa BUAQ, CEIEKLMsI, METOAUKA aHaIn3a

Bun necHbIx AepeBbeB — ITWHAMHUYECKas cUCTeMa MOPQOJIOTUYECKUX U
noBenaeHueckux BapuaHToB (popm). He cTpykTypupoBaHHBIN BUJ HETOCTYICH
alaliTallMOHHBIM U 3BOJIIOIIMOHHBIM MpeoOpa3zoBaHusiM. Toabko moaumopdusm
(rpymmoBeie BapualMyu CTPOCHUS 0COOCH) U «IIOJMPEAKTHBHOCTH» (CHCTEMHAas
HEOIHO3HAYHOCTh PEaKIUii) 3a1al0T HANPaBICHUs JOMYCTHMBIX MpeaanTaiui
BUJA U pealibHBIX aJanTallii, CIIEKIIMOHHBIX, SBOJIOLMOHHBIX MPEOOpa30BaHHIA
[1, 2]. BeccTpykTypHBI BHI HE NPUTOAEH HU IS €CTECTBEHHOTO, HU JUIS
MCKYCCTBEHHOT'O 0TOOpa M «BEPTUKAIBHOI» (IPOrpeccCHBHOI) 3BooIMH [1].

[IpeacraBieHust 0 CTPYKTYPHPOBaHHON M3MEHYMBOCTU T'a0HMTYyasbHBIX (B
T.4. TaKCAllMOHHBIX) IAPaMETPOB JIEPEBHEB MEHSIOT TOAXOJIbl K OIUCAHUIO
npeBocTost. [IpeBocToil mprobpeTaeT BUA COBOKYMHOCTH TaOUTyadbHBIX (HOpM,
pa3BUBaIOIIKXCS Ha (OHE KOHKYPEHIMH U TEpeoMOB OHToreHe3a. Kimacchwl
pocrta nepeBbeB o KpadTy BHICTYyMarOT B OAHOBO3PACTHBIX HACAKICHUSIX Kak
reHeTuyecku oOycioBieHHble popmbl. Juddepenunanus 1epeBbeB COMKHYTOTO
JPEBOCTOS npeacTaeT KaK KOHKYpEHIIHS, Mo (DUKALHS U
Qg epeHIMPOBAHHBIN OTIIA]] HATHYHBIX radbuTyanbHbIX (hopm [3, 5.

[TonoOHOE TpouTeHHE KapTHHBI Pa3BUTHS JPEBOCTOSl OCIOXKHSIETCS, BO-
HEePBbIX, HESIBHBIM MPUCYTCTBUEM (OPM B MOCEBAX: MPHU CAJTOBOM IOIITYYHOM
BBIpAIIMBAHUM, pacIpeeNeHus] Tpynn-GpopM Mo KOJIMYECTBEHHBIM MpPU3HAKAM
HEePEeKPBIBAIOTCS IPUMEPHO Ha TMOJIOBUHY. BO-BTOPBIX, B MyHKTax OMQypKauu
OHTOTE€HETUYECKHE TPAEKTOPUH Pa3BUTHsI MPU3HAKOB Yy 0CO0EH, OTHOCUBILIUXCS
paHee K OJIHOM TpyIIe, MOryT pacxoautcs [3].

[Tomynsiy  APEBECHBIX HEOJHOPOIHBI U 1O  (PU3UOJOTUYECKUM
napamerpaMm. Tak, MHTEHCHBHOCTh ()OTOCHMHTE3a OT YTPEHHEro mHoabema a0
MOJTyIEHHOM NIeTIPecCCUM CHUKACTCS MO OAHOM U3 3 MOJAJbHBIX TPAECKTOPHUH,
o0BeIMHEHHBIX B 3 cepuu. TemmnepaTypHas 3aBUCUMOCTh JbIXaHHs CTBOJIA qy0a
pacnagaeTcs Ha / 3aBUCHMOCTEH, KOMITO3HIINS KOTOPBIX /1aeT HaOII0JaeMbIe B
TEUEHHE Ce30Ha MHTEHCUBHOCTH  JbIXaHUS. 3aBUCUMOCTb  CyTOYHOM
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TpPaHCIHpPAIMKM OT OCBEIICHHOCTH JHMCTheB (XBOM) — CepHusl MapaljieIbHbIX
npsIMbIX, U T.1. [4, 5].

KputeprieM HCTHHHOCTH pe3yjbTaTa CTAaHOBHTCS YK€ HE OJIM30CTh
CpeIHUX 3HAUYEHUH TMpHU3HAKA, a T[OBTOPSIEMOCTb CEPUU  CPEIHHX,
XapakTepu3yoined (HOpMbl HIM COCTOSHHUS OOBEKTa; OTIACIBHBIC 3JICMCHTHI
CEpUU TPH 3TOM MOI'YT OTCYTCTBOBaTh. OCHOBHBIM CTATUCTHTYCCKHUM OOpa3oM
BapbUPOBAHUS TIapaMeTpa Ha BEIPOBHEHHOM (DOHE CITYKUT yxke He ['aycoBckoe
KHOpMAJIbHOE»  pachmpeneieHne, a psag  TpeyroibHbiX  CHMIICOHOBCKHX
pacrpeneieHnii, COOTBETCTBYIOIIUN psigy Tpymmn-GopM, NPEACTaBICHHBIX B
nonyasaiui.  CTpyKTYpHPOBaHHOCTh O0BEKTa TpeOyeT HMHIUBUIYATIbLHOTO
noaxona K cOopy JHaHHBIX (IO OTICIBHBIM 0CO0sM, MeTamepaM, (azam
Pa3BHUTHS U T.II.).

[Tporieccyl HW37aBHA OMNKMCAHHBIC B JICCOBCACHWHM M JIECOBOJCTBE
HEOXKUIAHHO HATOJHACTCS CeJCKIIMOHHO-TEHETUIECKUM COCPKAHHEM.
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SPECIES STRUCTURE, SELECTION, DATA OBTANING AND
ANALYSES

Romanowsky M.G.
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Forest tree species is a dynamical system of mévgioal and behavior
(physiological) variations. The objects withoutusture lay out of changing in
course of adaptation and evolution. The directimngermissible preadaptations
and existing “normal” adaptations in the currentesgon and evolutionary
transformations obey polymorphisms (group individsaucture) and poly-
reactive behavior (group unevenness of individeakttions) [1, 2]. The species
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lack alternative units in their variations systere dull for the natural so as
artificial selection and progressive evolution [1].

The structure of tree species in a habitual pamrmethange our
approaches to a tree stand description. Tree giarfdrmed us a quantity of
habitual morphs, growing on the background of cdmipe and ontogenetic
threshold changes. The tree classes by Kraft in dhenaged stand are
considered now as a genetically determined morfihs.trees differentiation in
closed stand may be shown now as a competitionjficettons and differential
mortality of habitual variants present in a sowj&gs].

Such pattern of a tree stand formation is hardiyodang because of two
circumstances. The first is not obvious existerfcaternative groups due to the
approximately half over lapping of a quantitativewp trait distributions in the
individual plantations or in the seed by seed sg®&iThe second is a dividing
of ontogenetically trait trajectories in a points lfurcation after which the
traces of the same group individuals may diver@gd [

The individuals of the same population are difféeren physiological
(behavior) parameters also. So the photosynthediscity in a midsummer
failed from the morning up growth till the middagmtession following one of
three modal passes (paths), joined in three seftes.temperature equilibrium
of an oak tree stem respiration is divided intoeseelementary equations, the
composition of which get all the respiration meagsinve have seen during the
vegetation. The daily transpiration depended frdme teaf (needle) light
absorption as a serial of parallel lines; et sgb[4

The criterion of the data rightness will be in tlcase not the statistical
similarity of middle meanings have got in a differesamples but repeating of
the variants in series character for a populatioa physiological process; note
that some elements of the row may be missed. The shatistical picture of a
variation row not be the Gauss “normal” distribatiourve, but the serial of
overlapping triangle Simpson’s distributive functsoeach of them attached to
some morphological or behavior group. The struttoibgect need an individual
attempts to the each element (individual, metanmrmgenetic or physiological
state est.).

The processes common to the classic forestry get genetically and
selection aspects.
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VY XBOMHBIX pacT€HUM, KaK U JPYTUX JIPEBECHBIX, MPU3HAKU (PeHOoTHUIA,
CBSI3aHHBIE C MPUCTOCOOIEHHOCTHIO, TAKHE KAK CKOPOCTh POCTA, IJIOIOBUTOCTD,
YCTOMYMBOCTh K aOuWOTHUECKUM (akTopam, BpEIUTENIM M IaTOT€HaM
KOHTPOJIMPYIOTCSI MHOTUMH I'€HAaMH, U B LIEJIOM HACJIEyEMOCTb 3TUX ITPU3HAKOB
HeBenrnka, oObluHO B mpenenax 5-15%. ['eHeTuko-cenekunoHHble pabOThl Ha
XBOMHBIX OCJIOKHAET M BeCbMa OO0JbIlas MPOAOKUTEIBHOCTh KU3HEHHOTO
LMKJIa, KOIZJa MpOSIBIEHUS MHOTMX TNPHU3HAKOB MPUXOJUTCA  KAATh
JNECATWIETHSIMUA. B MPOTUBOBEC 3TOMY, MOJEKYISPHO-TEHETUYECKUE MapKEPbI
(MI'M) wumeroT HaciemyemocTh, Omm3kyro kK 100%, KOHTpOJIHpPYIOTCS
MOHOTE€HHO WJIM HEOOJIBIIUM YMCJIOM T€HOB, UX NPOsBIEHUE CTAOUIIBHO KaK B
OHTOrEHE3€, TaK U B pa3HOOOPa3HbIX YCIOBUAX OKpykarouied cpeabl. OmaHako
MOJIEKYJIIPHBIE TPU3HAKKM 4YacTO CEJIEKTUBHO HEUTpalbHbI, OCOOEHHO 3TO
KacaeTcs Hekogupyromux nocieaoarenbHocter JJHK, TaH1eMHBIX TOBTOPOB U
TOYEYHBIX MYTAllMOHHBIX 3aMEH B TPETHEM IIOJIO)KEHUU KOJIOHA. BOJIBIIMHCTBO
u3 MI'M, umeer, Takum 00pa3oM, BeChMa OTPaHUYECHHOE IPUMEHEHHUE B JIECHOM
HKOJIOTUYECKON TeHeTHKe, 00JacTh HayKH, KOTOpas HM3y4yaeT B3aHMMOBIHUSHUE
FEHETUYECKUX MapaMeTpoB oOcO0ed W nNomyjasuuid ¢ aO0MOTHYECKUMH U
ouotnueckumu pakropamu cpenbl. CylecTByeT 1Mo KpaitHell Mepe TpH Moaxoaa
Ui TpeojosiieHus 3Tod mpoOnembl. [lepBblit M3 3THX moAXxomoB — Ooiee
TPaJWIMOHHBIA M TPAKTHUKYyeMbI Ha MpOTsLKeHUU yxke mnpumepno 40 ner
pa3BUTHS JIECHOW NOMNYJALUMOHHOM reHeTMKd. OH CBA3aH C aHaJIUM30M
acCoLMalNi pacrpeneseHus SAEPHbIX MapKEPOB, B MIEPBYIO OYEPEAD AJLIETEH U
F€HOTUNIOB ~ QJUIO3UMHBIX JIOKYCOB, a TAaKX€ aJUICJbHOIO U TEHHOIO
(reTepo3uroTHOCTh) pa3sHOOOpa3usi B TEPBYIO O4YEpelb C ECTECTBEHHBIMHU
9KOJIOTUYECKUMU T'PAJIMCHTAMH U KOHTPACTHBIMH COCTOSIHUSIMU Cpefbl (TUnamu
yCIIOBHI MecTonpou3pactanus). Takke H3y4aroTcs aCCOLHUAIMHA C BO3PACTHBIMU
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U OHTOT€HETUYECKHUMH COCTOSIHUSIMH PACTEHUM, UX OTBETOM HA TEXHOTECHHbBIC
3arpsi3HEHUS]  PA3JIMYHbIX THUIOB U  HWHTEHCUBHOCTH, HWHbIE  (OPMBI
aHTPOIOTEHHOI'O0 CTpecca, BCHBIIIKA Mapa3suTOB, MNATOTEHOB U OoOJie3HEH.
BTopoii moaxoa MOKHO YCIOBHO Ha3BaThb N'€HOMHBIM, U OH TECHO CBSI3aH C
pa3BUTHEM METOJOB M3Yy4Y€HUs NEpBUYHBIX mocaeaoBarenbHocTer JIHK,
TCHOMHOTO KapTHPOBaHHS (DYHKIIMOHAIBHBIX T€HOB (OOBIYHO TOBOPAT O IeHaX-
KaHIUJaTax) W JPYTUX 3JEMEHTOB I'€HOMA, aCCOIMATHBHOTO KapTHPOBAHUSI.
Tpetuii mNOAXOM MO CYTH TEHHO-MHXEHEPHBIM, ATO MAaHUIYJISLIUS C
TEHETUYECKUM MAaTEpPUAIOM XBOWHBIX, BBEJICHHUE B IN'€HOM BHJIA YYXKEPOIHOMU
niu usmeHeHHo JIHK c¢ uenvio ynydmieHuss ero cBodcTB. B cooOienun
MIPUBOJUTCA CPABHUTENBHAS XapPaKTEPUCTHUKA IMEPEUYUCIECHHBIX MOAXOAO0B IS
pPa3BUTHS TEOPETHUUECKUX M NPAKTHUUYECKUX AacCIEKTOB JIECHOM TE€HETHUKH, C
aKIIEHTOM Ha BU/IbI J1IECOOOPA3YIOLIMX XBOMHBIX PACTEHUH.

Paboma noooepoicana npoecpammamu yHoamenmanbHulx UCCIEO08AHUL
Ipesuouyma  PAH  «buonocuueckoe  pasnoobpasue»  (noonpozcpamma
«lenoonovl u cenemuueckoe paznoobpasue»), dIpoucxozicoenue 6uocgepol u
asomoyuss  buo-ceonocudeckux cucmem» (Hanpasnrenue ) u OBH PAH
«buonocuuecxue pecypcor Poccuu, a maxoce DIl «Hayuno-neoacocuueckue

Kaopvl  unnogayuonnou  Poccuu»  (nampaerenue 1.1, T'ocxommpaxm
02.740.11.0281).

GENECOLOGICAL ASPECTS OF INTRASPECIFIC
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In conifers, as well as in other woody plants, ddapphenotypic traits
such as growth rate, fecundity, tolerance to abietivironmental factors, pests
and pathogens is usually controlled be multiple egenand, in general,
heritability of such traits is low ranging normabgtween 5 and 15%. In case of
conifers genetic and breeding experiments are doatpt by long-term life
cycle when it takes some decades for expressiomanfy traits. In contrast,
molecular genetic markers (MGM) have high, closel®%, heritability, are
under mono- or oligogenic control, their expressgsatable both in ontogenesis
and in various environmental conditions. Howeverleoolar characters are
usually selectively neutral. This especially conserto non-coding DNA
sequences, tandem repeats and point mutationsirdt ghsition of codon.
Therefore application of most of MGM classes inlegiwal genetics (EG) is
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limited. EG studies interrelationships of genetargmeters of individuals and
populations with abiotic and biotic environmentalctors. At least three
approaches exist to solve this constraint. The tiieglitional approach has been
applied for over 40 years of forest population gieselt is related to analysis of
associations between nuclear genetic markers,diratl alleles and genotypes
of allozyme loci as well as allelic and genic dsigr indices with natural
ecological gradients and contrast environmentalditmms. EG also studies
associations of genetic constitution with age antbgenetic states of plants,
their response to technogenic pollution of varigyees and intensity, and other
forms of anthropogenic stress, as well as with unstis of pests, pathogens and
diseases. The second approach can be called geaanhit is tightly related to
DNA sequencing and genomic mapping of potentiacfiemal genes (usually
called candidate genes) and other genomic elemahisg with so-called
associative mapping. The third approach is as #&emat fact gene engineering
one, i.e. manipulation of genetic material of conifers, mgpstitroduction of
alien or artificially modified DNA in view of impnang of their quality. In this
communication a comparative characteristics andevaf the above-mentioned
approaches for theoretical and practical aspectorefst genetic is provided
with special attention to forest-forming conifeeesfes.

The study is supported by Fundamental Research r&mg by the
Presidium of Russian Academy of Sciences (RAS)logRial Diversity»
(Subprogram «Gene Pools and Genetic Diversity») ate Origin of
Biosphere and the Evolution of Geo-Biological Syste(Division II), by
Fundamental Research Programs by the Division ofigéa Biology of RAS
«Biological Resources of Russia» and the FederalgRrm «Scientific and
Pedagogical Personnel of Innovative Russia» (Dmwisil.l, Contract
02.740.11.0281).

®OPMUATIAETNJIPOI'EHA3A — YHUBEPCAJIbHBIN BEJIOK
CTPECCA PACTEHUI
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NAD"-3aBucumas popmuaraeruaporesasza (®JI, K® 1.2.1.2) mmpoko

pacmpocTpaHeHa B mpupoie. OTo ¢GepMeHT Obul OOHapyKeH B pa3IUYHBIX
OakTepusax  (METHIOTPO(HBIX,  CHUMOMOTHYECKHX  a30TO(GHUKCHUPYIOIIHX,
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TEpMODUIIBHBIX 0- U Y-TIPOTEOOAKTEPUSIX, PA3IUYHBIX IAaTOTEHAX), APOAOKAX,
MHUKPOCKOIIUYECKUX TpUOaX M pacTeHusaAx. B orimuume Oaktepuil, Apoxoked u
rpu6oB B pacteHusx OJII" nokann3oBaHa HE B LUTOILIA3ME, 3 B MUTOXOHIPUSIX.
JIig pa3iavuHBIX TUIOB PACTEHUH OBUIO MOKa3aHO, YTO (pOpMHUATAETUAPOTEHA3a
SBIIIETCS YHMBEpPCAJIbHBIM OelkoM cTpecca. [Ipu cTpeccoBbix BO3AEHCTBUSX
comepxkanue D" B muToxoHAapusx kaprodens pocturaer 9% ot Beex
MUTOXOHJpPHAIBHBIX OenkoB. B mokmage OyayT mHOApOOHO paccMOTPEHBI
xapaktepHbie ocooeHHoctu OJII" pacTenuii, BKiIrO4ast OpraHu3aluio U CTPOCHUE
T€HOB, CpPaBHEHHME CUTHAJIBHBIX TMENTHIOB, KaTaJIUTUYECKHE CBOWCTBA
(GEepMEHTOB M HKCIEPUMEHTHI IO OMNPECICHUIO CTPYKTYpbl C TOMOIIbBIO
PEHTTEHOCTPYKTYPHOT'O aHANIN3A.

Paboma  ewinonnena  npu  noodepoicxke  Poccuiickoeo  ¢honoa
@dynoamenmanvrvix uccreoosanuti, epanm 08-04-01539.

FORMATE DEHYDROGENASE AS UNIVERSAL STRESS PROTEIN IN
PLANTS
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A.N. Bach Institute of Biochemistry, Russian Acadefitciences,
Innovations and High Technologies MSU Ltd., MosdRussia.
E-mail: vitishkov@gmail.com.
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NAD*-dependent formate dehydrogenase (FDH, EC 1.2i4.2)idelu
occured in nature. It was found different bact@neethanol-utilising, symbiotic
nitregen-fixing, thermophyhlic marine u y-proteobacteria, different pathogens
etc.), yeasts, fungi and plants. In bacteria, weastl fungi FDH is localised in
cytoplasma, while in plants the enzyme is in mitoadiria. For different plants it
was shown that formate dehydrogenase is univetresssenzyme. For example,
under stress conditions content of FDH in potattoahiondria increases upto
9% of all mitochondrial proteins. In present repmdrarasteristic features of plant
FDHs will be discussed including gene structurgnal peptides, catalytic
properties and structural studies using X-ray assly

This work was supported by Russian Foundation fasi® Research,
grant 08-04-01539.
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VERIFICATION OF THE ORIGIN OF NORWAY SPRUCE ( PICEA
ABIES) STANDS IN THE GOLDAP FOREST DIVISION BY MEANS OF
MOLECULAR MARKERS

Lewandowski A., Litkowiec M., Dering M., Grygier A.
Institute of Dendrology Polish Academy of Scienk@ésnik, Poland.
E-mail:alew@man.poznan.pl.

Pe3rome

[IpoBomuTCAa  WCCIIENOBAaHUE  MPOUCXOXKICHUS  HACAKIACHUN  €IIH
eBporneiickoii  (Picea abiey B T'onbmanckoM JIECHUYECTBE C TOMOIIBIO
MoJIeKyJsipHOTO Mapkepa Mtl5-D02. Marepuan ajisi uccieqoBaHuii coOpaH c
690 nepeBbeB U3 29 nomyJsIMi, PaCOJIOKEHHBIX OTHOCUTEILHO PABHOMEPHO B
uccieayemMom JjecHoM MaccuBe. Ilokazano, uto 11 u3 29 ucnnegoBaHHBIX
MOMYJISIIIAA HE SBJISIOTCS MECTHBIMH. [IpoBeneHHBbIE MCCIEIOBAHUS JTOKa3alu
JIOCTOBEPHOCTh ~ NMPHUMEHEHHsS MapKepa Ui OLEHKH  TMPOWCXOXKICHUS
HACaXJICHUH €N U MOATBEPIUIIH MTOJTyICHHBIE paHee Pe3yIbTaThI.

Key words: Norway spruce, mitochondrial marker, postglacianation,
seed stands.

The Gotdap Forest Division is located in the MazBpdlasie region. A
considerable part of the division is covered by fRemincka Forest. The
continental climate, prevailing in the area, is dwcive to the existence of
boreal elements. The Gotdap Forest Division isirdistished by mixed tree-
stands consisting of different species. Homogensungjle-species tree-stands
cover a mere 7% of the forested area, while standsgprised of four and more
species represent as much as 44%. The Norway s@ube primary forest-
forming species in this area. Local ecotypes, dtarzed by high quality and
enhanced resistance to pests are particularlalbduGiven the above, the area
has been recognized as a parent microregion (2@3ydrway spruce.

The origin of the Norway sprucePicea abiey in the Gotdap Forest
Division was verified using the maternally inhedt mitochondrial marker
mt15-D02, which in Poland displays a geographipaksicity. The distribution
of mitotypes clearly refers to the history of thesfglacial formation of the
spruce range. Mitotype 1 is related to the Carpathefugium and mitotype 3
defines the limits of impact of the Russian refugilMitotype 2 is probably not
native to Poland and should be associated witiA\lpi@e region. Most likely, it
was dragged into Poland by man together with tked seaterial.

According to previous analyses, the plus trees fthen Gotdap Forest
Division contain individuals with mitotypes 1 ang ®hich are non-native to
this region. Since this region is regarded as taeerg microregion for the
Norway spruce, the situation is a cause for conchkrnview of the above,

- 154 -



studies have been undertaken to define the origirees on the territory of the
Gotdap Forest Division and verify the scale of axome of non-native
individuals in the tree-stands.

The test material has been taken from a total Of 88es located in 29
populations, distributed relatively uniformly thighout the Forest Division.
These populations included four nature reserves: fegistered seed stands
(RSS) and 21 managed tree-stands. In each tne@-st@ots were taken from 9
to 64 individuals.

As a result of the analyses performed it was catedduthat 11 out of the
29 populations investigated contained trees of main/e origin with mitotypes
1 and 2. The scale of this phenomenon varies, @it encompasses the entire
region of the Forest Division. The nature resergeem to be in the best
situation. In all four of the investigated reservfetal of 75 trees), not a single
tree with a non-native mitotype was found. In mathgee-stands, a non-native
mitotype was detected in 291 of the 467 investadtees. In this group, 12
stands were free of trees of non-native origin. T, that 2 out of the 4
investigated RSS had a considerable share of niverieees was alarming. The
extent of this phenomenon in the tree-stand fromg®35f was not very great.
Non-native mitotype 1 was present in 16% of tredsle mitotype 2 in 11%. As
many as 85% of the trees in the RSS from comp. Wéég of non-native origin;
mitotypes 1 and 2 were detected in 16% and 69%esh} respectively.

The analyses performed proved the usefulness ofmtdn&er applied for
determining the origin of Norway spruce dependimgits refugial affiliation.
Additionally, they confirmed earlier findings th#te Gotdap Forest Division
contained spruce of non-native origin. What is ganpg is the scale of this
phenomenon, especially that the region is regaaddatie parent microregion for
Norway spruce. At the end of 1@&nd beginning of the ¥enturies, the forests
of the Gotdap Forest Division faced an outbreaknah moth Lymantria
monachd and bark beetleScolytidag. Many tree-stands were cut down and
replaced by German foresters with spruce mono@asdtukpparently they made
wide use of foreign seed material, which explaime bbserved presence of
mitotypes 1 and 2. It is a well-known fact, thattlse times there were large
scale seed extraction plants functioning in Eurdaling in seed material, for
example the famous seed extractory in Winer-Netsstad

Because of a considerable share of spruce of ntwenarigin, further
functioning of this region as a seed base seensiquable. In order to preserve
the ecotype of the Romincki spruce for the nextegatons, immediate
protective measures must be undertaken. Considdrengcale of admixture of
non-native spruce in this region, including theistsged seed stands, the local
ecotype cannot be protected by means of seedspstsofithem will most likely
be of a hybrid origin. At present there is no markeat would allow the
elimination of mixed —origin seedlings from the di®y pool. The only
effective way to save the Romincki spruce is thiouggetative reproduction of
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individuals verified in terms of their origin. Thiss a pressing matter,
considering that trees of local origin are ageing &eing removed from the
population, while earlier cultivations or naturagenerations, are most likely to
contain a considerable pool of individuals of fgreor hybrid origin.

OLHEHKA NIOTEHIIUAJIBHOI'O BUOJIOT'HMYECKOI'O
PAZHOOBPA3US I'PEIIKOTI'O OPEXA (JUGLANS REGIA) B
Y3BEKUCTAHE

Manenan C.

Hnemumym CeNbCKOX03AUCMBEHHOLL ouonocuu u buomextoso2uUL,
Hayuonanvnwviti cosem no nayke, Munan, Umanus.

E-mail: mapelli@ibba.cnr.it.

KiaroueBble cjoBa. Trpernkuii opex, OHOJIOrMYecKoe pa3HooOpaswme,
V30ekucras.

I'penkuii  opex (Juglans regiqd — oxHa u3 HaumOoJee IEHHBIX
TBEPIOJIUCTBEHHBIX IOPOJ JIPEBECUHBI JIECOB YMEPEHHOM 30HBI. [ penkuil opex
SBJIIETCS BBICOKOKAYECTBEHHBIM JIECOMATEpHaIOM U 00ECNeUYMBAaeT LEHHBIM
OPOAYKTOM, OpPEXOM, PErHOHbl B Mpefenax Leloro psaa reorpaguueckux
mmpoT u BeicOT [1]. Ha ocHOBe MOp(hOIOTHYECKOTO W (PU3HOIOTHYECKOTO
OIMCAaHUs, & TAKKE B COOTBETCTBUU C TeorpauyecKuM MPOUCXOKICHUEM ObLITU
BBISIBJICHBI PA3IMUuUs MEXKIY BHIAMU IPELIKOTO OpeXa U X XapaKTePUCTHKA KaK
BUJIOB YHUBEPCAIbHBIX [2,3].

B ecTecTBEHHBIX YCIOBHSIX TPELKUNA OpeX MPOU3PACTAET HA TEPPUTOPHUHU
[lentpanbHoii A3um, a uMeHHo B Kuprusum, Tamkukucrane u Y30ekucTaHe,
4yTO HAOIO/IaeTCs ellle C AMOXU onuronuHa. Cuuraercs, 4To 3/1eCh, a TaKKe B
CTpaHaX, TpaHMYalIMX C HUMH, Jieca CHAOXKAIOT TPEIKUM OPEXOM BECh MUD
(Mak I'penexem wu Jlecmu, 1991). Ha ceroassimiHuii JeHb, IOCIE PE3KOro
yMeHbIIeHUs1 JecoHacaxaeHuid B 20 Beke, 00mIas ouaab JIECOB I'PELKOTO
opexa B Y30ekucrtane 3anumaeT okojio 4000 rektapoB. JTO - TEPpUTOPUU C
ONTHUMAJIbHBIMU YCIOBUSIMU MPOU3PACTAHUSA Jieca Ha TOPHBIX CKJIOHAX 3amajaHoi
Tanp-lllanp u [lamup-Amnas, sa Beicote oT 800 1o 2300 MeTpoB Ham ypOBHEM
Mopsi. boctanneikckuii paiton B TalikeHTCKOW 00JaCTH OTHOCUTCS K 30HE, T
pacmojioKeHbl caMble TYCThle Jieca Tpenkoro opexa. HMccnegoBanus,
npoBeneHHsie B 2007-2009 rr. wa Tepputopun 3anaaHod Tsaxp-Illans,
nokazayid, 4to JIKyHriac pemkua Mpou3pacTaeT B TOPHOM MECTHOCTH
OT/IETIbHBIMU 30HAMHU Ha HEOOJIBIIOM MPUTOKE PEKHM U Ha CKJIOHAxX rop yraw,
[Ickem, Hatkan u AHTpEH.

W3yyenue wu mnpoBeleHue Kiaccuukanum — OMOMOP(HOIOrHIEeCKUX
CBOMCTB  JIEpEBREB W  OpPEXOB  MO3BOJIMJIO  YCTAHOBUTHb  T'€HOTHIIHI,
NpeACTaBIdIoONIMe OOJbIIYI0O I[EHHOCTh JUIsl  CeJNIeKIUU. bbulm  Takke
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NPOAHATM3UPOBAHBI COJEPIKAIINECS B IUIOJAX JKUPBI/JIUMUIBI, COCTAB KHUPHBIX
KHCTIOT, POTEHHBI, a Takke BUTaMuH E. Uepes3 eamHyro mocieaoBaTebHOCTh
TeHOMHOTO  Mapkepa  Oblla  TMpOBEACHA  NpeABapUTENbHAs  TeHHas
XapaKTepUCTHKa. B COBOKYMHOCTH TMONTYy4YCHHBIE JaHHBIC CBUICTEIHCTBYIOT 00
YHUKAJIBHOM TEHOTHIIE W (PEHOTHIE pPa3jMYHBIX COPTOB TPEIKOrO Opexa B
VY36ekucrtane. bonpiioe BHUMaHUE yIEISETCS TEPPUTOPHUH, T ObLTH BHIOPAHBI,
o MeHbIel Mepe, 6 nepeBbeB (komoBbie HazBaHus - KRK-29, KRK-23, SDJ-9,
SDJ-10, CHVK-200u CHVK-76), mis Toro 4roObl Ha MX OCHOBE CO3/aTh
CIMHYIO KOJIJICKIIUIO ICPEBHEB.

3a nomowp 6 nposedeHuu UCCIEO08AMENbCKOL pabomuvl, BbIPANCAIO
onacooaprocms  Xawnazapogy A., Anexcanoposckomy E., Bunoauoeou I
(Pecnybaukauckuti  HAyYHO-NPOU3BOOCMBEHHLIL — YEeHMpP  0eKOPAMUBHO20
caoosoocmea u necosoocmsea, 2. Tawkenm), Myxameoosy I'. (/lecosodueckoe
npeonpusimue, 2. Auepen), a maxace |. Brambilla (CNR - IBBAz. Munan), A.
Bertani, (CNR - Agrofood Department. Pum). Taxoce 6racooapio
Munucmepcmeo unocmpanuvix den Umanuu u Inasuyro oupexyuro no oeiam
KYIbMYpPbl U MeHCOYHAPOOHO20 COMPYOHUYECMEA.
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POTENTIAL RESOURCE OF JUGLANS REGIABIODIVERSITY IN
UZBEKISTAN
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Among the noble hardwood temperate spedigglans regia(Common
walnut or Persian, or English walnut) is one of there valuable since it can
provide high quality timber and valuable nuts inrange of latitudes and
altitudes [1]. The differentiation and charactetrma of walnut varieties, as for
the other multipurpose species, have been carrigd om the basis of
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morphological and physiological description and actcording to the
geographical origin [2, 3].

The natural area of walnut in Central Asian inckidbe territory of
Kyrgyzstan, Tajikistan and Uzbekistan, there thenwiawas grown since
Oligocene times. It is considered that the walugsts in these and neighbour
countries are the center of distribution of walanbund the world by people
(McGranahan and Leslie 1991). Forest stands witwiaare widespread in
Uzbekistan up to a total area of about 4000 hextawew, after the drastic
reduction in the XX century. Them occupy areas wiplimum forest growing
conditions on slopes of mountains of Western TiaarSand Pamir-Alai at
height from 800 up to 2300 m above sea level. Tlstdhlyk District of
Tashkent Region is related to the zone of the dgrgmcentration of walnut
plantations. Surveys carried out in 2007-2009, pae of Western Tien-Shan,
showed thafluglans regias widespread on ranges as separate small pamsati
on small river inflow and slopes of Ugam, Pskematkal, as well as Angren.

Search and classification for biomorphological ibtites of trees and
fruits in forests can give indication of breedingiuable genotypes. Fats/lipids,
fatty acids composition, proteins and vitamin Eteoits were also analysed in
nuts. A preliminary genetic characterization thriougingle Sequence Repeat
(SSR) genome markers has been also carried outogether the data indicate
peculiar genotype and phenotype of Uzbekistan wdladiversity. In the area
considered at the least six selected trees (coddt29, KRK-23, SDJ-9, SDJ-
10, CHVK-200 and CHVK-76) deserve special attentionhe perspective for
establishment of collection-mother tree plantati@aml to be candidates to
become varieties.

Thanks to all colleagues cooperating in the study:Khanazarov, E.
Aleksandrovsky, G. Vildanova (Republican Scientifroduction Center for
Decorative Gardening and Forestry, Tashkent), G.kMumedov (Ahangaren
Forestry Enterprise, Angren), |. Brambilla (CNR BBA, Milan), A. Bertani,
(CNR — Agrofood Department, Romé&he research is with the contribution of
Italian Ministry of Foreign Affairs, Cultural and @dperative Activities General
Directorate.
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UCIBITAHUE BEJIBIX TOIOJIEN B YCJIOBUSIX HEHTPAJIBHO-
YEPHO3EMHOI'O PAMOHA
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KiroueBble cjioBa: Oenble TOMOJISA, OCHHA, THOpUAN3ANUS, THOPUIHBIC
MOTOMCTBA, UHTPOAYIIEHTHI, TOKA3ATEIH POCTA, 3aMachl JPEBECUHBI.

besbie Tonons otHocsaTes k nmoapony LeuceDode Ouu pasnenstorcs Ha
cexkuuu Albidae Dode (6enbie) u Trepidae Dode (ocunbr). B kaxkmon cexiuun
HACYMTHIBACTCSI TIO HECKOJIbKY BHJOB, (DOpPM, CIIOHTAaHHBIX M HCKYCCTBEHHBIX
ruopunoB. Ha 6aze BJITU u IIHUWJITuC (r. BopoHex) co3maHbl KOJICKIIUN
Pa3IUYHBIX BHJIOB, KJIOHOB W THOPHIOB OCHH M O€JBIX TOIOJICH: MOMYJIeTYyM
(aBTop — mpod. A. Il. LlapeB), Tpemynerym (aBTop — c.H.c. B. I1. IleTpyxHOB),
KOJUIEKIIMK HOBBIX THOpuI0B (aBTOpHI — pod. M. M. Bepecun, A. I1. Ilapes u
B. I1. [leTpyxHOB).

B momynerym, co3nanusiii B 1974r., 6610 BeicakeHO 11 KIIOHOB OeIbIx
TOTIOJIEH M OCHH, OTCEJEKTHPOBAHHBIX B PA3JIUYHBIX HCCIEIOBATEIBCKUX
yupexaenusx ObiBiiero CCCP (YxkpHUUJIXA, CpenAsHWIIX, BHUMNJIM,
Actpaxanckas JIOC, Boponexckuit JITU u ap.). MHOTrOJETHHE WCIBITAaHUS
MOKa3aJjM 4To, MOCJe MePBOi CypOBOI 3UMBI O€JIble TOMOJIS I0KHOW U 3ama HON
CeJIGKIIMM BBIIAJIM W3 HACaKIEHUH ©W B TEPBYIO odepeap — Oerble
NUpaMUJaIbHBIE TOMOJSA. B HacTosiee BpeMs B MOIMYJIETYME COXPaHUIHCH 5
KJIIOHOB OenbIX Tomosiedd. Jlydmme mokazarenm pocTta U MPOAYKTHBHOCTH
OTMEeYeHBI y MecTHOro T. Oenoro (kioH Ne 143),3amac ApeBeCHHbI KOTOPOTO B
35 ter coctaimsul 746Mm°/ra. OcHHA 3HAUNTENBHO YCTYIAa GEbIM TOMOJSIM [0
SHepruu pocta (3amac apeBecHHs! — 293m°/ra).

B tpemyneryme cobGpaHo 24 kJoHa OCHHBI, OTOOpaHHBIX KakK B
Boponexckoit o0nactu, Tak W HMHTPOAYLHMPOBAHHBIX U3 JPYruUX oOnacten
obiBiero CCCP. B pesynbrare ucnblTaHUil BbIAENEHbl 14 Tydymmx KIJIOHOB.
MakcuManbHble TOKa3aTeldn pocta B 24-JIeTHEM BO3pacTe HaOMIOAANUCh Y
MecTHBIX ocuH (Bbicota 22,0 — 24,8m, nuamerp 34,2 — 38,5cM, pacyeTHbII
samac apesecunbl  250-347 m/ra). Heckoapko MM yCTymamd KIOHBI W3
Bauyiickoro mecxo3a (benropoackas o6i.) u JlatBuu (3amac —oxono 245m°/ra).

Ha 6a3e co3manHOro reHooHaa OEBIX TOMOJEH U OCHH B pa3HOE BpeMs
OBUTH TIPOBENCHBI NECATKH BAPUAHTOB CKpEIMBaHUU. Hammydmmmu cembsimMu
1o sHepruu pocrta opuin: P. alba(us Boponexa) * P. tremula(us Boponexa) —
(opurunatop — M. M. Bepecun); P. alba (u3 Boponexa) * P. bolleana(u3
Actpaxanu) - (opurmHarop — A. II. Ilapes); P. tremula (u3 OGosiau) * P.
canescengus Boponexa), — (opurunatop — B. II. IlerpyxuoB). ['uOpunabl u3
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cembu T. OenmbriixocuHa B 17 JeT uMenu CpeaHIO BHICOTY 23,8 M, auameTp
26,4 cM, B TO BpeMs KaKk KOHTPOJb (IMOJYyCHOCHI MECTHOH OCHHBI)
cooTBeTCTBeHHO 8,7 M, 9,6 cM. Jlyummue ruOpuasl u3 ceMbu Oenbiiix bosne B 33
rojia gfocturaiu BeicoThl 22,0 — 24,0v, nuamerpa 43 — 55cM, oObeMa CTBOJIA —
0,7-2,0M3. VY nydmux ruGpuaoB ocuHbl B 17 1eT mokaszarenu pocta obuin 17-18
M 1 25-30cM COOTBETCTBEHHO, B TO BpeMsI Kak y KOHTPOJIS B 3-5pa3 HUKe.

Ucnbitanue pa3nmuuHbix (Gopm OENbIX TOTMOJEH M OCHH TMOKa3aid, YTO
MECTHBIE KJIOHBI T. O€JIOTO W OCHHBI MUMEIOT JIYUIIHE MMOKAa3aTeIn POCTa, YeM
WHTPOIYIEHTHI. B TO e BpeMs MPOAYKTUBHOCTH OE€JBIX TOMOJICH 3HAYUTEITHLHO
BHIIIIE TMPOAYKTHBHOCTH OCHUH. [lomydeHHBIE THOPHUIBI OT Pa3TUYHBIX
KOMOHWHAIIUKA CKpEeNMBAaHUNA O€NbIX TOMOJEH W OCHH UMEIOT MHIUPOKYIO
BapualebHOCTh B TIOKA3aTeNsAx pocTa. B pe3ysnbrare MHOTOJIETHUX HCIIBITAHUM
Ha KOJUIGKIUAX 0ToOpaHo okosio 200 mydmux ruOpuIoB, KOTOPHIE MOTYT
WCIIOJIB30BAThCA KaK IS CO3JaHUs IIPOMBIIIJIEHHBIX KYJIbTYp, TaK U B KAaU€CTBE
HCXOJ/IHOTO MaTepuaja sl JaIbHEHIIIEH CeleKIINH.

THE WHITE POPLARS TESTING IN CENTRAL TSCHERNOZEM
REGION

Tsarev V.Al, Tsarev A.P?

Voronezh State Forest-Technical Academy,
*Petrozavodsk State University, Russia.

E-mail: vadbat@comch.ru, tsarev@psu.karelia.ru

Key words: a white poplars, aspen, hybridization, hybrid ofiisg,
introducents, parameters of growth, stocks of wood.

White poplars concern to subgenusuce Dode They are divided on
sectionsAlbidae Dode(whites) andTrepidae Dode(aspens). There are some
species, forms, spontaneous and artificial hybndseach section. The
collections of various species, clones of aspembsvelmte poplars hybrids are
created in Central Tschernozem region. The mosifgignt between them are:
some collections of new hybrids (authors are MMdresin, A. P. Tsarev, V. P.
Petruchnov), Semiluksky populetum (author A. P. ré&gp Semiluksky
tremuletum (author V. P. Petruchnov).

There are planted 11 clones of white poplars angeres that were
received from different research organizationsoofmer USSR in populetum in
year 1974. The long-term tests have shown that #fie first severe winters
some of a white poplars of southern and westeetgehs have dropped out of
collections. First of all there were white pyrantig@plars. Only 5 clones of
white poplars are growing in populetum now. Thetlggameters of growth
and productivity are marked at local white popleloife Ne 143). Its stock of
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wood at 35 years old was 746/ha. The aspen considerably conceded to white
poplars on energy of growth (stock of wood - 29%ha).

There are collected 24 clones of aspen selectédibahe Voronezh area
and other regions of former USSR in tremuletum.aAesult of tests 14 best
aspen clones are allocated. The maximal parametepowth in 24-year's age
were observed at local aspens (height 22.0 — 24 @iameter 34.2 — 38.5 cm,
calculated stock of wood 313 - 434%/ha). The clones from Valujsky forest
enterprise and Latvia conceded a little to themcist about 300 f#ha).

Tens variants of crossing were carried out in déifieé time on the basis of
that white poplars and aspen genofond. The begtiéanon energy of growth
were:P. alba(from Voronezh)x P. tremula(from Voronezh) — (author — M. M.
Veresin);P. alba(from Voronezh)*x P. bolleana(from Astrakhan) {author —
A. P. Tsarev),P. tremula(from Obojan)* P. canescengfrom Voronezh), -
(author — V. P. Petruchnov).

Hybrids fromP. alba (from Voronezh)* P. tremula(from Voronezh)
family at 17 years had average height 23.8 m, dian&6.4 cm, while at the
control (halfsibs of a local aspen) trees thesarpaters were accordingly 8.7 m
and 9.6 cm. The best hybrids from fami alba (from Voronezh)x P.
bolleana(from Astrakhan) at 33 years reached height 222240 m, diameter
43 - 55 cm, volume of a trunk — 0.7 — 2.0.rithe best hybrids of aspen
collection at 17 years had parameters of growth- 18 m and 25 - 30 cm
accordingly, while the control trees were in 3tibes lower.

Testing of the various forms of white poplars asgems has shown that
the local forms of white poplars and the aspenshthe best parameters of
growth than introductive ones. At the same timadpaobivity of white poplars is
much higher than that of aspens. The received #gbifrom various
combinations of crossings of white poplars and asgeve wide variability of
growth parameters. As a result of long-term testsallections is selected about
200 best hybrids, which can be used both for ayeadif industrial plantations
and as a material for the further selection atsiiesequent complex crossings
and breeding of new cultivars.

BBICOKO2®P®EKTUBHASA TEXHOJIOTI'USA KJIOHAJIBHOI'O
MUKPOPA3ZMHOXKEHUA BUJOB U THBPUIOB POJA SALIX

A3aposa A.B.l, Hlaagpuna T.E.l, MamkuHa O.C.Z, KuryHos A.B.3,
Ilectuéparos KA.

*@unuan Hncmumyma duoopeanuveckou Xumuu um. akademurKos
MM Illemaxuna u FO.A. Osuunnuxosa PAH, 2. I[Iywuno,
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3CaHKm—Hemep6yp20Kuﬁ HHUU necnozo xo3aucmea, Poccus
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Abstract
Results of willow species micropropagation techgglgerfection, by
optimization of environments structure at all s&gé reproductionn vitro are
presented. For research 17 representative&sabk genus are chosen. Explants
morphological changes on environments with varstmscture of hormones are
shown. High efficiency of developed microsprouttnog technology irex vitro
conditions with application of antistressful sulnstas is shown.

KirwueBble ciaoBa: wuBa, MHKpormoOer, ruOOepemioBas KHCIOTA,
TIIyTaMHH, YKOpEHEHHUe eX Vitra

BBuay cBorx OHOJOTHYECKHX 0COOCHHOCTEH BUIBI K THOpUIBI poda Salix
UMEIOT HIMPOKHUE apeaibl pacnpocTpaHeHus. BwipanuBanue HBBI MO3BOJISET
MOJIy4aTh ChIPbE ISl CO3JAAHUS TUIETEHBIX U3JIETUH, IKCTPAKUUU TyOUIIbHBIX U
JIPYrUX OMOJIOTMYECKH aKTHUBHBIX BELIECTB, MPOU3BOJCTBA MYJbIbI U Oymaru, a
Tak)ke, MBOBas JpeBecHas Ouomacca SBIAETCS NPEKPACHBIM CBIPHEM IS
OounosHepreTuku. [lepeurcnenHblie BhIlIe ACMEKThl YKa3bIBAIOT HA aKTyalbHOCTb
IUTAHTAIIMOHHOTO BBbIpAIIMBaHUS MBBI. JlJI1 YyCNENMIHOTO CO3AaHUs IIeJIEBBIX
WBOBBIX TUIAHTAIIMA HEOOXOMWMBI KaK TMPOMYKTUBHBIC TEHOTHIBI, TaK U
3G ()EKTUBHBIE  TEXHOJIOTMH  TPOU3BOJICTBA  KAUYECTBEHHOTO  KJIOHOBOTO
MOCQJI0YHOTO MaTepuaia. TpaguilMOHHBIE METOAbl CEJEKIMH TO3BOJIIOT
MOJIy4aTh MPOIYKTUBHBIC TUOPUIAHBIE (POPMBI UBBI, HO HE JAaIOT BO3MOXKHOCTH
pHUIaBaTh UM TaKWe MPU3HAKUA KaK yCTOWYUBOCTH K TepOUIIUIaM, IOHMKEHHOE
colepaHue JIMTHUHOB, OJOKUpOBaHHOE IBeTeHWe U 1p. Kiaccuueckue
CrocoObl  Pa3MHOKEHHUSI OTJIMYAIOTCS HU3KOM MPOU3BOAUTENILHOCTHIO TIPH
HAJIMYUM €IMHUYHBIX MATOYHBIX pacTeHud. OOuH U3 CrocoOOB pEIICHHUS
JTAHHBIX MTPOOJIEM - MPUMEHEHHE METOJ0B OUOTEXHOJIOTUH.

OcHoBHas 3ajaya AaHHOW pPabOThl — COBEPIICHCTBOBAHUE TEXHOJIOTHUU
KJIOHAJIBHOTO MUKPOPA3MHOKEHHUSI TOCPEACTBOM ONTUMM3AIMU COCTaBa Cpej Ha
BCEX JTanax pa3MHOXKEHHUs IN VItr0 IICHHBIX BUIOB M TUOPUAOB WBBL. s
uccienoBanusi BeiOpaHo 17 Hanbosiee NMEPCHEKTHUBHBIX M Pa3sHOOOPA3HBIX IO
MOP(OJIOTUH TPEACTABUTENCH ITaHHOTO pOJia. ACENTUYECKHE KYJIbTYPBI C
HAauOONBIIUM  KOA(PQOUIIMEHTOM  pa3MHOXKEHHUS  ObUIM  TOJY4YEeHBl U3
BETETATUBHBIX TIOYEK B TMEpUOA C MapTra 10 ampenb. B KadecTse
CTEPWJIN3YIOIIEr0 areHTa MCIoib30Baau KomMmepueckuil npenapat «ACE». Ha
9Tare BBEACHUS B KYJIbTYpPY IN VItro sKkCIuiaHThI TOMeIanu Ha cpeabl MS umu
WPM c¢ no6asiaeanem 0,2-1 mr/m BAIL. Jlns mociieayromux 3TamoB Ooliee
OPUTOAHBIMM OKa3aJUCh cpeibl 0e3 100aBieHus] HUTOKMHUHOB. OJHAKo y 5
reHOTUNOB M3 17 uMenu MecTo Takue MpoOJieMbl KaK HU3KHU KO3(PQGUIIMEHT
Pa3MHOXKEHHUSA, YKOPOUYEHHBIE MEXI0Y3JIHs, XJIOpO3 JIMCTbEB M HEKPO3
anuKalbHbIX YacTed MukponoOeroB. JloOaBieHHME B NUTATENbHYIO CpELy
pasnuuHbiX UTOKUHUHOB (BAII, kuHETHH, 3eaTuH; 2-IP) B KOHIIEHTPAIUSIX OT
0,1 no 1 mr/n He NPUBOAMIO K YBEIMYCHHIO KOI(DPHIMEHTa pa3MHOXKCHHS, a
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TOJIKO yXyamano kadectBo moOeros. ITpumenenne 0,5-1 mr/n I'K, B ciyuae
reHOTHUIIOB 5P uOpuaHas Gopma); 6p udpuaHas popma); 5v (Bugosas popma
- S. purpureq - NpUBOAKIIO K YUIMHEHUIO MEeXKI0Y3/11ii, a qobasiaeHue 0,5-2r/n
rIyTaMUHA YIIYYIIano KadecTBO TMOOEroB, yCTPaHSIO CHMIITOMBI XJIOpO3a M
YBEJIUYMBAJIO JUIMHY MEXIOY3JIUi B cllydyae TeHOTUNOB 1p (uOpumHas
dopma);2p ([ubpuanas dopma);6v (Bumosas ¢opma - S. X palustrisHost);7v
(BumoBas opma - S. viminalis L). J[ns ontuMu3anum dTana aJantaidd ObLIH
IIPOBEJICHBI ONBITHI MO0 YKOPSHEHHWIO MHUKPOIIOOCTOB B YCJIOBHSIX €x Vitro B
COYETaHWM ¢ TPUMEHCHHEM AaHTHCTPECCOBBIX  BEMIECTB.  AmamTanus
YKOPEHEHHBIX MHUKPOpPAcTeHHH IN VIO W yKOpPEHEHHWE MHUKPOIIOOETOB B
ycnoBusx €X Vitro npoucxommm ¢ d¢pdexkruBHOoCcThI0 Onm3koir k' 100%. [lnst
MOJTy4eHHUs] TOCAJA0YHOTO0 MaTepuaia WBHI C 3aKPBITOH KOPHEBOW CHCTEMOM
JI0OCTaTOYHO JOPAIIUBATE MUKPOUYEPEHKH B TEILIUIAX JIETHETO THIA B TECUYCHHE
1-1,5 mecsama. Ilpu sroM mnapamerpsl pacteHuid pocturaror 30-50 cm B
3aBHCHUMOCTH OT OCOOCHHOCTEH KJIOHA.

PaspaboranHasi TeXHOJIOTHS TpEAHA3HAuY€HA Ui MPOU3BOICTBA
KJIOHOBOTO IMOCAQJI0YHOTO MaTepHaia Ha OCHOBE DJIUTHBIX T'C€HOTHUIIOB, a TaKKe
MOJKET HCIIOJIb30BAaThCs NJISi CO3JAaHMS HOBBIX YJIYYIICHHBIX (OPM METOJIaMHU
T€HHOM MH)KEHEPHUH U TPAIULIMOHHOW CEJIEKIIUH.

U3MEHEHHUE MOP®OMETPUUYECKHNX ITOKA3ATEJIEHN
CA’KEHIEB EJIX EBPOIIEMCKOMU ITOJA BO3AENCTBUEM
CTUMYJATOPOB POCTA

baokoB A.B., IIaabuenko A K.

Jleunckas sxcnepumenmanvrasn necuas 6aza Unecmumyma neca HAHB,
benapyce.

E-mail: balexio@gmail.com.

Abstract
Results of spruce morphometric features under rtiaeince of growth
factors are received. It is established that itmere expedient to make a
transplant section during the spring period usirignaar growth factor solution
in concentration 1...I8% both for processing of root systems, and for t®ub
extraroot spraying of spruce plantlets.

KarwudeBble ci10Ba: caxXeHIbl, €J1b €BPOIEWCKas, CTUMYJATOpP POCTa,
IIKOJIBHOE OT/IeNIeHrEe, MOp(POMETpHUUIECKUE TTOKA3aTEIH.

[lens paboThl 3aKirOYanach B M3yYCHHH BIHMSHUS CTUMYJSITOPOB POCTa

bymap u Kpe3aluH Ha H3MEHEHHE BBIXOJA CTAHJAPTHOTO II0CAJOYHOTO
MaTtepuana U MOppOMETPUUYECKHX MOKa3aTesel CaXKEHIEB €I €BPOINEUCKOM.
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OOBEeKThl HMCCIACAOBAHUM — CESHI[BI W CaXEHIBI €JIh E€BPONEHCKOM,
00pa0oTaHHBIE CTUMYJSITOPAMH POCTa U MHUKPOYAOOPEHUSIMU  Pa3TUIHOM
MIPUPO/IBI.

N3ydenune BIUSHUS CTUMYJSTOPOB POCTa HA CESHIIBI M CaXEHIIbI €U
MIPOBOAMIIMCH B IIKOJBHOM OTJEJICHUU OazucHOro nmuroMuuka JIunckoun DJIb.
VYmnotHeHHas mkonia Obplia 3anokeHa 1,571eTHUMU cessHIIaMH e B TEpBOM
nekaze aBrycra u ceHtsiops 2008roza; 2-netiumu — Becnoit 2009roxa. Crioco6
nocajaku — 4-cTpouHblid, pydHoi. Hapeska 00opo3n ocymecTBisuIach arperaTom
«Szparownik-WS»monbsckoit pupmbl, pacCTOSHUE MEXKIY CTPOUYKAMH 25 CM.
[[lar mocaaku — S cM, MEXKIECHTOYHOE pAcCTOsIHUE 75 cM. 3amMadyuBaHHE
KOPHEBBIX CHCTEM CESHIICB €U Iepes] Mmocaakoil Ha 14 4yacoB MpOBOAMIOCH B
paboynx pacTBOpax CTUMYJATOpax pocta ¢pymap U Kpe3alluH B KOHIICHTpaIluu
1...10% %, mocre 4ero cesHIBI JOCTABAIN U npukansiBaiau. Paboune pacTBOpEI
npernapaToB rOTOBWJIM HEMOCPEACTBEHHO Tepes; 00pabOTKONM KOPHEBBIX CHCTEM
CESHIIEB U BEreTUPYIOIIMX YacTedl Ca)XXEHIEB IPU IOMOIIM J03aTOPOB
nepeMeHHoro ooreMa. KoHTpoJieM CiyKuiiu pacTeHus, KOTOpble 0OMaKUBaIu B
TOphAHYIO OONTYIIIKY.

O0paboTka BEreTHPYIOIIMX YacTel cakeHieB ctumystropamu pocra (Il
JieKaja Masi ¥ WIOHS) U MUHEPAJIbHBIMH YIOOPCHHUSIMH, C HUCIOJIb3oBaHueM 1%
MOJIMMEPHOTO  TUIGHKOOOpa3zoBarenss [ WcuHAp, TNPOBOAWIA B  TEPUOJBI
MHTEHCUBHOTO pPOCTa W Pa3BUTHS CaxeHIeB ¢ coOmoaeHueM ¢eHodas
pacteHuit. 71 KOHTPOJISI CIIY>)KWUIM Ca)KEHIIBI €M, KOTOPBIC OIMPBICKUBAIU
pPacTBOPOM MUHEPATHHBIX YI0OpEHUM.

B pesynbTaTe mpoBENEHHBIX HCCIEOBAaHUIN BBISBICHO, YTO HAUOOJIBIINAN
BBIXOJI CTAaHJIAPTHOTO IMOCAJO0YHOI0 MaTepuajia HaOJroaeTcsl nmpu oOpadoTKe
KOPHEBBIX CHCTEM Iepe] 3aKJIagKkod B YIUIOTHEHHYIO IIKOJY B BECEHHUM
nepuoj W MOCHeayroned ABYKpaTHONH 00pabOTKOM pacTBOPOM CTUMYJISATOpa
pocta dymap B konuentpaunuu 1...10% % — 262 ,4rbic. mT/ra IpH KOHTPONIE B
142 ,61pIic. mt/ra. OgHAKO ACHCTBUE CTUMYJISTOpPA POCTA KPe3alliH B BECCHHMIA
IEPHOJ TaKXKe OKa3ajo CYIICCTBCHHOE BIIMSHME Ha cakeHIbl enu (233,3 Thic.
mrr/ra).

MakcumanbHOE yBeIndeHne MOP(HOMETPUIECKUX MTOKA3aTEICH CaKEHIIEB
enu HaOMIOJAeTCs TPHU TO3MHEJETHEH 3aKIagKe MIKOJIBHOTO OTACICHHS H
WCIIOJIb30BAaHUU PACTBOpA CTUMYJSATOpa pocta (ymapa B KOHIEHTPAIHH
1...10%%. Tak BBICOTA HAI3EMHOM dYacTeil pacTeHuil coctaBisieT 255,6 cwm,
JUTHHA KOpHEBOU cuctembl — 355,7¢cM, a nuameTp KopHeBou meiiku — 4,48cm
npu kontposie 204,6¢cm, 345,1cm u 3,79cm cooTBeTcTBeHHO. OTHAKO JAHHBIC
nokasarem BeceHHero nepuoza (232, 2cm, 335,0cMm, 4,23cM) HECYILIECTBEHHO
OTJIMYAIOTCS OT MPUBEIEHHOTO BBIIIE MO3THEIETHETO.

Crnenyer caenaTh BBIBOJ, UTO IejecooOpasHee MPOM3BOJUTH 3aKIJIAJIKy
IIKOJBHOTO OTJEJICHHUS B BECEHHUM IEepUOj NPU HCIOJIb30BaHUU pacTBOpa
cTuMyssiTopa pocta Gymap B Konuextpamuu 1...10% % kak mis oGpaGoTku

- 164 -



KOPHEBBIX CHCTEM, TaK W JId JABYKPATHOI'O BHECKOPHCBOI'O OIIPBICKHBAHHA
Ca’XXCHIICB CJIN.

MNEPCIIEKTUBBI UCTTOJIb30BAHUA HAIBEMHOM ®UTOMACCHI
IJIEYTEPOKOKKA KOJIIOYET'O

Baittumupos 1O0.P.
Ilpumopckas cocyoapcmeennas cenbCkoxoatcmeennas akaoemust, Poccus.
E-mail: baitimirov.com@mail.ru.

KaroueBble ciaoBa: DieyTepoKOKK KOJIOYHMM, 3eieHas ¢uTomacca,
3JIeyTEPO3Ubl, IUIAHTALUOHHOE BBIPAIMBAHHUE.

Dneyrepokokk komounii Eleutherococcus senticosRupr. et Maxim.)
YCIICIITHO BO300HOBIISIETCS €CTECTBEHHBIM IYTEM, KHU3HECTOCK M OTHOCHUTHCS K
IpyIine peaukToBbIX pacteHui. [lo ycrapeBmum manHbIM 3axapenko 2003 r.
OMONOTHYeCKH 3amac  BO3AYITHO-CYXOTO Chipbs 1o JlampHemy Bocrtoky
coctaBnsger 83745,5 ToH. BMmecTe ¢ TeMm, aHTPOINOreHHOE MPeoOpa3zoBaHUE
JaHAMAaGTOB W MacCOBBIE 3aroTOBKH CYIIECTBEHHO CHH3WIN TMPUPOIHBIE
3amacel B Hambojee JOCTYNMHBIX MECTax, CHCTEMAaTUYECKUE 3aroTOBKH
JTUKOPACTYIIEro dJIEyTEePOKOKKA, HE TMOAKPEIUICHHBIE BOCCTAHOBUTEIHLHBIMU
MEPOTPUATUSIMH, MOTYT HAaHECTH HETOINPAaBUMBIN ymepO ero OMOJOTHYECKUM
pecypcaM. 3aroTOBKH CBIPbS, TIOKapbl W PYOKH SBHIUCh TPUYUHON
YMEHBIIICHUSI TUIOMAACH, MPUTOMHBIX [JI1 TPOMBIIUICHHBIX 3aroTOBOK, U
COKpAIIeHHS TIpefielia €T0 CEBEPHOTO pacpOCTPAHEHUS.

['maBHO# mpoOneMOl SBISIETCS TO, 4YTO OECCHUCTEMHBIE 3arOTOBKH
MOJIPHIBAIOT TEHETHYECKW TOTEHIMal JaHHOTO BUAA. B CBI3M C
NPEUMYIIECTBEHHO BEreTaTUBHBIM CIOCOOOM pa3MHOXKEHHUsS psija HauOolee
MEPCIIEKTUBHBIX POPM TepsitoTcss 6€3BO3BPaTHO.

DTOro MOXXHO H HYXHO u30exaTh, MEPEeXoAs Ha IUIAHTAI[MOHHOE
BBIpalIIBaHUE, OOMICTIPUHATOEC BO BCEM IMBWJIM30BAHHOM MHpE I 0C000
IIEHHBIX JICKAPCTBEHHBIX PACTCHH, IO3BOJSIONICE MOJY4aTh HEOOXOIUMOE
KOJIMYECTBO PACTUTEIILHOTO CHIPbS C OTpaHWYCHHBIX Muiomanei. [lpu sTtom
aHTPOIIOTCHHAS HATPYy3Ka Ha €CTECTBEHHBIE MECTOOOUTAHUS PE3KO CHIKACTCHL.

B Hacrosiiee BpeMst BOIPOCHI, KOCAeMbIe JIEKAPCTBEHHBIX CBOMCTB
AIIEYyTEPOKOKKA KOJIFOUEro H3y4deHbl HauOoyiee MOoApOOHO, OJHAKO, He
JOCTaTOYHO M3yU€HBl BOMPOCHI BO3pacTa M CpPOKax 3aroTOBKU IOOEroB
AIIEYTEPOKOKKA B yCIOBUsX rora [Ipumopckoro kpasi.

N3 xopHeld m cTebneil A1eyTepOKOKKa BBIIETICH KOMIUIEKC BEIECTB
TJTIUKO3UIOB, Ha3BaHBIC DIICYTEPO3UAAMH, KOTOPHIE CTUMYIUPYIOT UMMYHHYIO
CHUCTEMY 4YeJlOBEeKa M KUBOTHBIX, W OTKPBIBAIOT CKPBITHIE JHEPreTUYECKHE
BO3MOXKHOCTH OpraHu3Ma. OJEeyTepO3UIbl MPHUCYTCTBYIOT B IMOA3EMHBIX
no0erax 3JIeyTepOKOKKA B 0Y€Hb OOJIBIIIOM KOJIMYECTBE U SBIISIOTCS OCHOBHBIMU
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CTUMYJIUPYIOITUMHU eIuHUIIaMHA. UyTh MEHBIIE 3JICYTEPO3UIOB COCPEIOTOUYCHO
B HaJ3e€MHBIX ITO0OErax.

B oTeuecTBeHHOW MEIMIIMHE CBHIPHEM IS TOJYYCHHS JICKApPCTBEHHBIX
IpernapaToB 3JICYyTEPOKOKKA CIIy>)KaT KOPHEBHUIIA ¢ KOpHAMU. [Ip1 HHTEHCHBHOM
3aroToBKe BBIXOJ ToBapHOW mpoaykuuu coctaBisger 100 — 150kr ¢ 1 ra, mpu
9TOM BOCCTAHOBJICHWE E€CTECTBEHHBIX 3apocCiiell TPOUCXOMUT HE BCeraa M
3aHWMaeT JUIMTEIbHBIN Tmepuoa. Bwmecte ¢ TeM, JHCThs 3JIEYTEPOKOKKA
00J1a71al0T BCEMU OCHOBHBIMHU BHJAMH JEHCTBUS HA OPraHU3M, MPUCYIIUM M
KOpHSIM. 3aroTOBKa UX MEHee Tpynoemka, rpu coope aucra ot 30 %o 50 %c
KyCTa HE HAHOCUTHCA BpEJ PACTEHUIO W, CIIEIOBATEIbHO, HE TOJIPBIBACTCS
ChIpbeBast 0a3za I JaTbHEHIIET0 NCTIOIb30BAHMS.

B mporiecce MoAroTOBKHM JAMCCEPTAIMOHHOW PAaOOTBI aBTOPOM CTaBHTCS
3ajJlaya  JaTh XapaKTEPHUCTHKY BIMSHHUS OKOJOTHYSCKUX (HaKTOPOB Ha
HAKOIJICHUE HAJA3eMHON W MOA3EMHOHN (DUTOMACCHI M TIPAKTHYECKH OTPadOTATh
TEXHOJIOTHIO MTPOMBIIIUICHHOTO BBIPAIIMBAHMS 3JIeyTepoKokka. C 3TOH 1elbio, B
npenenax eCTECTBEHHOTO apeajla  dJICYTEPOKOKKA IMPOU3BOJIUTCS  OTOOP
HanOoJiee TMPOAYKTHBHBIX TIOMYJIAINMK, M 3aKjiajKa IUIaHTaIlluidl BeIeTCs Ha
OCHOBE KJIOHHPOBAHUS HanOoJiee MEePCIEKTUBHBIX MAaTOYHBIX SK3EMILISPOB.

[IpumeHneHrne cCOBpEMEHHBIX TEXHOJIOTHH TIAaHTAIIMOHHOTO BhIPAITUBAHUS
AJIEYTEPOKOKKA TMO3BOJUT CYIIECTBEHHO PACIIUPUTH BO3MOXXHOCTH €TI0
3aroTOBOK, CHH3UTh CTOMMOCTH JICKAPCTBEHHOTO CBIPhSI UM  OOECHeYuT
HEHCTONIUTEILHOE TIOJIE30BAHKUE €TO PECypCcamH.

PROSPECTS OF ELEUTHEROCOCCUS SENTICOSUS
OVERGROUND GREEN PHYTOMASS USE

Baitimirov Yu.R.
Primorctiy State Agricultural Academy, Russia.
E-mail: baitimirov.com@mail.ru.

Key words: Eleutherococcus Senticosus, green phytomass,
eleutherozides, plantation cultivation.

Eleutherococcus Senticosus Acantopanax Senticdgur.( et Maxim.)
successfully renews a natural way, viable and tongs to the group relict
plants. Under Zaharenko of 2003 the biological lstotC air-dry raw materials
across the Far East makes 83745,5 tons. At the $siame anthropogenous
transformation of landscapes and mass preparatiame essentially lowered
natural stocks in the most accessible places, aegoeparations of wild-
growing eleutherococcus senticosus, not supportéd mggenerative actions,
can cause an irreparable damage to its biologesburces. Raw materials
preparations, fires and cabins were at the bottémeduction of the areas,
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suitable for industrial preparations, and the réidacof a limit of its northern
distribution.

The main problem is that unsystematic preparatiomdermine genetic
potential of the given kind. In connection with migi vegetative way of
reproduction a number of the most perspective faradost irrevocably.

It is possible and it is necessary to avoid, passimplantation cultivation
standard in all civilized world for especially vahle herbs, allowing to receive
necessary quantity of vegetative raw materials fitbwn limited areas. Thus
anthropogenous loading on natural habitats shalgxtyeases.

Now questions, of medicinal properties eleutherouscsenticosus are
studied mostly in detail questions of age and teomgreparation of runaways
eleutherococcus senticosus in the conditions ofthwth of Primorski Territory,
however, are not studied enough.

From roots and stalks of eleutherococcus senticdsascomplex of
substances of glicozides, called eleutherozideg;hwtimulate immune system
of the person and animals is allocated, and opetatient power possibilities of
an organism. Eleutherozides are present at underdrorunaways of
eleutherococcus senticosus in a very consideraldatdqy and are the basic
stimulating units. Hardly less eleutherozides isnaemtrated in elevated
runaways.

Rhizomes serve in domestic medicine as raw masefaal reception of
medicinal products eleutherococcus senticosusliegetith roots. At intensive
preparation the commodity output exit makes 10050 kg a hectare, thus
restoration of natural thickets occurs not alwagd accupies the long period.
At the same time, leaves of eleutherococcus semttcgossess all principal
views of action on an organism, inherent and tds.o®heir preparation is less
labour-consuming, at gathering of sheet from 3% % from a bush doesn’t
harm a plant and, hence, the raw-material basetherfurther use is not
undermined.

In the course of preparation of the dissertatiomaitk by the author the
problem is put to give the characteristic of influe of ecological factors on
accumulation of elevated and underground phytoweagld practically to fulfil
technology of industrial cultivation of eleutheracas senticosus. With that end
in view, within a natural area of eleutherococcemstisosus selection of the most
productive populations is made, and cultivation pbdntations is based on
cloning of the most perspective uterine copies.

The application of modern technologies of plantaticultivation of
eleutherococcus senticosus will allow to expancemssly possibilities of its
preparations, to lower the value of medicinal raatenals and will provide
inehaustible using of its resources.
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AHAJIN3 MPOUCXOKJIEHUS MEKBUJOBBIX THBPUJIOB
CUBHUPCKOI'O KEJIPA 1 KEJIPOBOI'O CTJIAHUKA W3
IMPUBAUKAJIBS
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Ylveosckuii nayuonanshbiil yHusepcumem um. M.A. Opanko, Ykpauna,
2Hncmumym Monumopunea Kiumamuseckux u skosocuyeckux cucmem CO
PAH, 2. Tomck,

SUncmumym o6weii cenemuxu um. H.M. Basunosa PAH, Poccus

E-mail: belokons@yandex.ru.

KmoueBbie cioBa: Pinus pumila P. sibirica rubpuauzanus, mtIHK,
nadl intron2.

B paiione 03. baiikan, B 30HE€ MNEPEKPBHIBAHUS AaApPEaJOB JBYX BHUIOB
KeJIpOBBIX coceH, keapoBoro crianuka (Pinus pumila (Pall.) Regel) u
cubupckoit kempoBoit cocubl (Pinus sibirica Du Tour), npoucxoautr Hx
MmaccoBas ectectBenHas ruOpuam3anus ([opomkesnu, 1999; Goroshkevich,
2004).I'eneTnueckoe MOATBEPKICHUE THOPUAN3ALNN BIIEPBIC OBLIH MTOJTyYEHBI
J1.B. TIomuToBBIM C COABTOpaMH C MCIOJIB30BAHNEM M30(DEPMEHTHBIX MapKEPOB
(Politov et al, 1999).B nanbHeiinieM ¢ TOMOIIBIO W30(EPMEHTHBIX MapKEPOB
ObuUTM OAPOOHO M3yUYEHBI JIBE JIOKAIBHOCTH Ha Oepery o03. baiikai, B KOTOpBIX
BCTPEYAJIUCh KaK YHCThIC BUJBI, TaK U MeXBUA0BbIe ruOpuasl (IlerpoBa u ap.,
2007; Petrovaet al, 2008). Marepuan Obul coOpaH B IBYX palioHax Ha
nooepexne 03. balikan: bapry3uHckuii 3armoBeHUK, mooepexbe OyxThl JlaBina
(B3) (keapoBHHK C €IMHUYHBIMH KyCTaMH CTJaHHMKA) M JC/IbTa P. BepxHsis
Anrapa (JIBA) (BepxoBoe ©0osoTO ¢ MpeoONagaHHEM CTIAHUKA U
HE3HAYUTEIIbHBIM YY4acTHEM Kesipa CHOUpPCKOro). COOTHOIIEHHE POIUTEIILCKUX
Bu0B 1 ruopuoB B b3 cocrasisio 300P. sibirica: 10P. pumila: 1 rubpuna. B
JIBA nabmromanochk cootHomenue 3 P. sibirica: 60 P. pumila: 1 rubpua. B
ciydae TpeoOiamaHusi KelpoBoil cocHbl cubOupckor (b3)  ombuieHue ee
IBLIBIION KEAPOBOTO CTIAHHKA COCTaBisio Bcero 1%, a, mpu JOMUHUPOBAHHH
P. pumila(ZIBA) 3anoc neuibie ot P. sibirica cocrasun 20%. beiio caenano
NPENOI0KEHNE, YTO B Ka4eCTBE MATEPUHCKUX JEPEBLEB MPH TMOPHIU3AINH,
Jaiie BCero, BeICTymaeT KeapoBblii cTianuk ([lerposa u op., 2007).

[enbto Hameil paboThl ObUIO ONpeNeleHne BUAOBOM MPUHAAICKHOCTH
MaTePUHCKHUX JIEPEBHEB ISl THOPHIOB M3 3TUX JIOKAIBHOCTEH.

W3 30ub1 rTHOpHuan3anuu b3 mpoananusupoBanbl 16 o6pasios P. sibirica
39 P. pumilau 22 rudpuna. U3 30ubl rudpuausanuun JJBA — 24 o6pasua P.
sibirica, 22 P. pumilau 16 ru6pugos. Kpome toro, Obumn mcciemnoBanbl 27
nepeBbeB P. sibiricaus tpex pernonoB — [lepmckoro, KpacHosipckoro kpaeB u
TeiBel 1 20 nepeBbeB P. pumilaus nByx pervionoB — SIkytun U UyKOTKH.
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B kadecTBe 00pa3IioB MCIONIH30BAIN IHIOCTIEPMBI CEMSIH, TIO OJHOMY OT
nepesa. JIHK Bwigensiu ¢ momoiisio Habopa peaktuBoB «Diatom DNA Prep»
npousBojactBa OO0  «Jlaboparopuss  Mzorew». [P-ammiudukanuio
OPOBOAMIN C HCHOJb30BaHHMeM Habopa peareatoB GenPackPCR Core
npou3sBojictBa OO0 «Jlaboparopus M3oren».

AnammsupoBanu (pparment mutoxoHapuansHor JIHK nadl int2. Kak
nokazano panee ®. ['yrepmu c coaBropamu (Gugerli et al, 2001) y kenpa
CHOMPCKOTO JNaHHBIM (parMeHT umeer anuHy 2374 1m.0., a y KeIpoBOTO
cianuka — 2026 m.0. Ilpaiimepsl, ucnons3yembie ans [P ammnudukanuu,
3aXBaThIBAIOT 3’ 4acTh 9k30HA B 1 5’ wacte sx30Ha C rena nadl. 3a cyer sToro
amruiiuurpyemMble (pparMeHThl UIMEIOT HECKOJIbKO Ooubinyto miuHy 25301.0.
u 2181 n.0., coorBeTcTBeHHO. KpymHBIM pasmep STHUX MOCIEI0BATEIBHOCTEH
M03BOJIACT PA3ACIATh X AekTpodoperndecku B 1% arapo3nom rere.

Bo Bcex 67 usydenHbix oOpasuax P. sibirica BHe 3aBHCHMOCTH OT
peruoHa MpoucxoXxaeHus, amrumuduuupoBaics ¢dparmert aauaon 25301m.0. Bo
Bcex oOpasmax P. pumila (81 mr.) — 2181 m.o. Mcxoms u3 Toro, 4ro
nomumopdusma 1o jummHEe Qparmenta hadl int2 BHyTpu BHIOB HE
HAOMOA0Ch, MOXHO  3aKJIIOYUTh, 4YTO JAaHHBIA  (QparMeHT MOXKHO
WCITOJIB30BATh KaK MapKep MaTEePUHCKOTO T€HOTHUIA Y THOPUTHBIX OCOOCH.

B 3o0na rubpuauzanun b3 y 21 u3 22 uzyueHHbIx rHOpUaA0B 0OHAPYKEH
¢parment nadl int2 gourol 25301.0., 9TO MO3BOJSET CIETATh BBIBOJ O TOM,
YTO MATEPUHCKUMH JEPEBBSIMH JJIS HUX MOIJIM OBITh CHOUPCKUE KEIPHI,
ONBUICHHBIC MBUIBLION KeapoBoro crianuka. ®parment nadl int2 omnHoro
rudpua UMeN JIJIUHY, XapaKTepHYIO NJisi KeAPOBOTO cTiaHuka. Hamportus, B
30He ruopuauzanuu JIBA, n3 16 rubpuio y 15 BeisiBieHBI (hparMeHTHI IJTUHON
2181 11.0., yTO yKa3pIBaeT Ha MaTepUHCKHE Tamiotunsl P. pumila ¥ oxxoro
ruOpua MaTepuHCKUi ramtotun ot P. sibirica. 3to mo3Boiser caeiaarh BHIBOI
O TOM, 4YTO THUOpHUIW3alMsi UAET B OOOWX HAMpaBICHUSIX, TPU ITOM,
MATEpUHCKAM BHUJOM BBICTYNaeT BHJA C 0Oojee BBICOKON YHCIEHHOCTHIO B
JTaHHOM JIOKaJTbHOCTH.
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Mass natural hybridization between Siberian stane (Pinus sibiricaDu
Tour) and Siberian dwarf pindlius pumila(Pall.) Regel) take place in the
Baikal Lake region, wheretheir ranges overlap I'¢pomikesuy, 1999;
Goroshkevich, 2004). Firstly genetic evidence dfrdization was obtained by
D.V. Politov with co-authors using isozymes (Politet al, 1999). Later
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samples of pure species and their hybrids fromlogations from Baikal Lake
shore were studied in detail using isozyme mark€ksrposa u ap., 2007;
Petrova et al, 2008). Specimens were collected from two siteargBzin
Biosphere Natural Reserve, Davsha River basin (i)erian pine forest with
not numerous dwarf pine shrubs) and Upper Angasmer relta (DA) (upland
bog with dwarf pine prevailing and small proportiohSiberian pine). Parental
species and hybrids ratio in BR came to BO@ibirica: 10P. pumila: 1 hybrid.
In DA ratio was 3P. sibirica: 60 P. pumila: 1 hybrid. In the case of Siberian
pine prevailing (BR) its fertilization by dwarf gnpollen was only 1%. On the
contrary, when dwarf pine prevailed (DAP. sibirica paternal contribution
amounted to 20%. It was presumed that dwarf pinst often was the maternal
species during hybridizatiohl¢rposa u ap., 2007).

The aim of our study was the maternal trees dffirafor hybrids from
these two localities.

We analyzed 1@. sibirica, 39 P. pumilaand 22 hybrid samples from BR
and 24P. sibirica 22 P. pumilaand 16 hybrids from DA. In addition 2.
sibirica trees from three regions (Perm’, Krasnoyarsk agdaY and 20P.
pumilatrees from two regions (Yakutia and Chukotka) wewestigated.

DNA extraction from one haploid megagametophyte tpsg carried out
with «Diatom DNA Prep» kit (Isogene Lab.). PCR aifiqdtion was performed
with GenPack PCR Core kit (Isogene Lab.). Mitochondrial DN#adL int2
fragment was amplified. The intron lengths are 2Bp4for Siberian pine and
2026 bp for dwarf pine (Gugerlet al, 2001). Primers used for PCR
amplification include the partial 3’-end of exorabd the partial 5’-end of exon
c of nadl gene. Thus amplified fragment lengths were 253Gihd 2181 bp,
respectively. The size of these fragments makesrefghoretic separation in 1%
agarose gel possible.

For all 67 P. sibirica samples fragment 2530 bp was amplified not
depending on origin. The length ofadl int2 fragment from 81P. pumila
samples was 2181 bp. Length polymorphismnatil int2 was not observed
among populations of each species. Hence this gagmay be used as
maternal genotype marker for hybrids.

In location BR for 21 of 22 hybrids we revealealdl int2 fragment 2530
bp. This allows conclude that Siberian pine mateneas for these hybrids were
fertilized with dwarf pine pollen. Only the one ybhadnadl int2 fragment
length typical forP. pumila On the contrary, in location DA 15 out of 16
hybrids had fragments 2181 bp frdP pumilamaternal haplotype. The only
one hybrid owned. sibirica maternal haplotype. Thus we may conclude that
hybridization is bidirectional. At the same timee threvailing species for given
locality is the maternal one.
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“Mockosckuii 2ocyoapcmesennbiii ynusepcumem neca, Poccus.

E-mail: kazantseva@mgul.ac.ru.

Abstract
Results of ginsengP@nax ginsengC.AMey) introduction in Viadimir
region are considered.

KarueBbie CJI0BA. KenbpmeHn HACTOSIINH, AHTPOAYKLMS,
JIEKapCTBEHHBIC PACTCHU, HEAPEBECHAS MPOTYKIHUS Jieca.

OpHuM U3 MyTel MOBBIIEHUS TPUOBLIN PEINPUSATHUS SIBISIETCS CO3aHue
IUTAHTAIlMM JIeKapCTBEHHOTO pacTeHusi JKeHblleHs HacTosiiero. JKeHbIIeHb
nactosumii (Panax ginsen@.A.Mey) —MHOTroJIeTHEe TPaBIHUCTOE PEITMKTOBOE
pacTeHue TPETUYHOrO0 TEpHUOja, PA3MHOXKAIOIIEECS TOJBKO CEMEHaMHU.
[IpumeHsieTcs >KeHbIIEHb B MEAUIIMHE, B BUHOBOJAOYHOUN MPOMBIIUIEHHOCTH, B
KOCMETOJIOTUH, B BETEpUHApUU. [JIaBHBIM €ro JIEKapCTBEHHBIM CBHIPHEM
ABIIETCA KOpeHb. B HacTosiee Bpems IUIaHTAllMU >KCHBIIEHS CO3JaHbI B
[Tpumopckom kpae, Ha Kakaze, Ykpaune, benopyccun, Cubupu, BpsHckoit
oOnactu.

JI1st co3nanus MIIaHTAIlMKU KEHbIEHs HacTosero B Auapeesckom JIITX
cemeHa ObUIM TpuBe3eHbl ¢ bpsHckoit oOmactu. CemeHa THOPUAHOTO
MPOUCXOXKJICHUS TOJIYYeHbl KaHJIUJATOM CEeIbCKOXO035SMCTBEHHbIX Hayk W.M.
MenkoBbIM NpU CKPEUTMBAHUU KEHBIIEHS MpuBe3eHHOro ¢ JlansHero BocToka
C JKeHbIIIEHEeM, NpuBe3eHHBIM U3 Kopeu.

JInst BbIpalllMBaHUWs JKEHbIIEHS B KYyJIbType TIJaBHasg 3agaya — I3TO
co3aHue OJarompusTHBIX YCJIOBMH Juisi ero mnpouspacranus. llosromy
3aKJIa/IKy IUJIAHTAMW HAYMHAJIM C TOJATOTOBKM TOYBBI, KOTOpas BKIIIOYasa!
JMCKOBAaHME BJOJb U TOMNEpPEK; BbHIOMpaHHME KOpHEW, KaMHEH, JEepHUHBI;, 2-X
KpaTHYIO TEpenainiky, BHECEHHE JMCTOBOIO MEPETHOs, 30Jbl, OUorymyca u
MHOTOKPAaTHOE TMEpEMEIINBAHUE C TOYBOM JO TOJYyYEHHUS OJHOPOJIHOTO
cyOctpara. 3areM ObUIM MOJATOTOBIEHBI IPsiibl BBICOTOM 25-40 cM., mupUHON
1,40 m u pymuOU 25 M. I'psinbl opuenTupoBansl ¢ Boctoka Ha 3aman. Jlns
OpUTEHEHUsI U cOopa aTMOC(EPHBIX OCAJAKOB ObLI YCTAHOBIJIEH CIIELUATbHBIN
KapKac.

CemMeHa K OCEeBY TOTOBUIIUCH OKOJIO 2-X JIET, TaK KaK UM HY>KHO MPOUTH
TEIUIOBOM W XOJIOJHBIM Tepuoa crpatudukaiuu. [lepByro 3uMy XOJIOTHBIN
NepUoJl CTPaTU(PUKALMK, 3aTEM JIETOM — TEIJIOBOM M ellle 4epe3 3UMYy OHH
TOTOBBI K TIOCEBY.
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[lepenq moceBOM ceMsIH MapKUPOBAIM MPEABAPUTENIBHO MPOIUTHIE
pPacTBOPOM MapraHiia rpsjibl, 00po3aAKM Hape3aluch Ha paccTosiHuu yepe3 10cwM.
rIIyOuHON 5-6 cM., moceB ceMsiH yepe3 2-3 cM. [lnomans noceBoB cocraBuia 11
M?, To ectb 5500 moceBHBIX MecT. CeMeHa MYJIBYHPOBATH OHOTYMYCOM, 3aTeM
MOYBEHHBIM CYOCTpaTOM. YXOHbl 32 IUIAHTALMEH COCTOST W3 MPOMOJIOK,
PBIXJICHUS, TIOJUBOB, OO0pabOTOK 30JI0M, HaApUHCCOM, HAOIIOJACHHEM 3a
Oone3nsiMu U BpenutensiMu. Bexoxkects coctaBmia B cpeanem 80%, To ecTh
4400pacTeHut.

Yepes 2 roma BeIpamuBaHus coxpaHuwiock 3350 (60%) cesHien
KeHbIleHa Hactosuiero. Camplil OONBIION OTHAA pPAacTEHUH MPOU30LIEN B
NEPBBIA TOJA MOCEBOB, 3aTE€M, B MOCJIEIYIOIIME TOJbl HAOII0ATOCh CHIKEHUE
ornana. OCHOBHOM NMPUYMUHOM sIBNIsIeTCA (Py3apuo3 U MOBPEKACHUE JIMYUHKAMU
KyKa-lielkyHa. B kauectBe mep OopbObl MpOTHB (Py3apHo3a HCIOIb30BAJICH
pacTBOp MapraHIOBOKUCIOrO Kaimusi W Oopaocckoil skuakoctu. [IpoTun
JUYUHOK MPOBOJIOYHHUKA MPUMEHSUIUCHh KapTOQenbHbIE JIOBYIIKA U UX PYyYHOH
coop.

B 2-x netHeM Bo3pacTe paccaay nepecaguiv B IIKOJbHOE OTIEJICHHE.
Paccrosinue mexay psgamu 20 cm, B psaakax 15 cm. B sMmku rimyouHoit 10 25cm
KOPEHb yKJIaAblBaeTcs Hoj yriaoMm 45° ronoBkoil Ha BOCTOK M IPUCHIIAETCS
3emiield Ha 1/3, KOpemok MmoATsATHBaeM K BEpXy, 4TOO IIeiKa C BEPXYHICUHOU
nmoukoil Oblma Ha TioyOumHe 5-6cm. KopHu mepen mocagkoit, kKak W CeMeEHa,
00pabaThIBAIOT MapraHIEBBIM pacTBOpOM. TakuMm oO0pa3oM B IIKOJHHOE
oT/eIeHHe Obio BeicakeHo 28 mTyk Ha 1 M° Uepes 4 rona BHIPAIIMBAHKS B
IIKOJILHOM OTAelieHuu coxpanuiioch 2 680 pactenuit sxenpmieHs. Otman
poU301LIEN Mo psAy npudurH. OTHON U3 OCHOBHBIX sIBIIsETCA (Py3apuo3.

N3 mkonsHOTO OTAEneHus 270 mydmmx pacTeHHil ObLIO MepecakeHO B
MaTOYHOE OTAEJEHUs [JIsl JaibHeiIlnei 3aroroBku cemsiH. [lnomoHoCHTH
IUIaHTAIMs HAaYMHAeT B 4-X JIETHEM BO3pacTe.

OcranbHble pacTeHUs OCTaBJIEHbl B IIKOJbHOM OTIEICHUM IS
MOJIy4eHHUs] TOBapHOTo KOpHs. C 3THX pacTeHWil ajisi OOJbIIEro HapacTaHMs
KOPHEBOI Macchl B MEPUOJ TUIOJOHOLIEHUS! YAAISIIMCH [IBETOHOCHI. 3arOTOBKY
CBIPbSI MOXKHO MPOBOJUTH HauWHas ¢ 4 JETHETO BO3pacTa JJisi BUHO-BOJIOYHOTO
OpOM3BOACTBA M C 6 JeTHero Bo3pacta i (apMaleBTHUECKON
MIPOMBITTUICHHOCTH.
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PROVENANCE AND FAMILY VARIATION IN GROWTH OF BETULA
PENDULA (ROTH) IN JUVENILE AGE

Wojda T.
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Pesrome

HccnenoBana BapuaOenbHOCTh pOCTa B BBICOTY CEAHILIEB Oepésbl
MOBUCJIOW  TOJABCKOTO W JarBUiickoro  mpoucxoxaeHus u3 200
MHKpoOacconauui. J(MCIepCHOHHBIM aHanu3 II0KAa3aTelied poCTa B BBICOTY
BBISIBUJI CYIIECTBEHHBIE pa3JIMyMsl KakK MEXAY IPOUCXOXKACHUEM, TaK U
MHKpoaccoumanusmMu. Ha ocHoBanum TpéxdakTtopHoro anamusa (BBICOTA,
IPUPOCT B BBICOTY W pACIyCKaHUE IIOYEK) pacCUMTaHa AKOHOMUYECKas
3HAYUMOCTb JJAaHHBIX IMOKa3aTesel AJIs KaX10H MUKPOACCOLIMALINH.

Key words: silver birch, provenance and family variation ritability,
quality index.

Genetic variability in height of 10 Polish and &tkian provenances
(nearly 200 families) was analysed on 3 experimeutds established in 2006 —
2007 in Poland. The aim of this study was to edenadfferences in total height
and height increment among provenances and topfiindenances of the best
flexibility growing in different climate conditionsAnalysis of variance showed
significant differences between provenances andlitsmnn height. It was found
that provenances Augustow and Browsk have the bhegght increament.
Provenances Augustow and Lipinki are the most lfllexiwhich means that on 3
experimental plots these provenances charactethzsoest growth (fig. 1).
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Fig. 1. Flexibility of provenances expressed byrage height increment in 2009 on 3
experimental plots (Wotéw, Drygaty, Krynki). Latvigprovenances are underline
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Apart from founding the best provenances in heifiexibility, statistical
analysis showed that provenances situated closeexperimental plot are

characterized by better growth.
On the basis of 3 traits (height, increment ofgheiand budburst),
economic weight and heritability of these traiterth was calculated quality

index for each faminWIR)'

o||—\

2:‘4124; ST R] J
where: g7 — standardized value of traifor i-family (i = 1,...., m; j=1,.., 4)h’
— family heritability of traitj; E; — economic weight of trajt Results showed
that Betula pendulaRoth is characterized by great genetic differerem@®ng
both populations and families and in each proveaan® can find families of

good and bad values (fig. 2).
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Fig. 2. Quality index\(VIR) of Polish and LatviaBetula pendulgprovenances and families
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rOpOI[CKI/IMI/I JiecaMu MOCKBBI HMCHYIOT OTHOCUTCJIIbHO KPYIIHBIC JICCHBIC

MacCHBBbI, B IMpejesiax KOTOPbIX OJaroyCTpOeHHbIE IJii MacCOBOTO OTHAbIXa
YY4aCTKA  3aHWMAIOT CpPaBHUTEIBHO  HeOomibmme Imomaman  (Mocksa:
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Ouuukinonenus, 1997). HMcropudeckn B JaHHOM peErdMoHe €lb BCeraa
npucyTcTBOBasia. Tak 1o naHHbIM JiecoycTpoiictBa 1842r. B Jlocunom OcTpoBe
Ha ee oMo mpuxoamwioch 68% mokpeiTolt secom miomanu, a B JlecHoi
oneiTHOM gaye TCXA B 193%3. — 17,2%.B Hacrosiiiee Bpemsi €IbHUKH
3aHuMaT Jumb 1,9% mmomanu 3aHATON B crosmie Jiecamu. llpomcxomut
MPOIIECC CTapeHUs EJIbHUKOB, YTO TIOBJIEYET B HEJAICKOM OyIyIieMm
MCYE3HOBEHHUE €JI0BBIX HacaxaeHuil. [[oaToMy coxpaHeHne B TOPOJICKHUX Jiecax
eIl €BPOMEMCKOM, Kak MECTHOM XBOWHOW JiecooOpasyromeid Mopoasl,
npeacTaBisier co0oW OaHy W3 3adad, JIekKalMX B pPaMKax KOHIICTIIIHH
OMOJIOTMYECKOT0 pa3sHOOOpa3us.

Uccnenosanusamu b.JI. CamoittoBa u K.B. 3axapora (2004) nokazana
PEANbHOCTh HE TOJBKO COXPAHEHHUS, HO U yBEIMYCHUS yJaCTHsS €M B COCTaBE
TOPOJICKUX JiecOoB. Permaromiasi poib B 3TOM JIOJDKHA MPUHAJICKATH CO3TaHUIO
HOBBIX mocanok ear. B 2001-2004rr. Ha TeppUTOpPUN TPUPOTHOTO KOMILIEKCA
MOCKBBI yXe BBIIOJHEHBI TIOCAIKW €M B Tpeaenax bBHUTIEBCKOro Jjeca,
necomapka «IlokpoBckoe—CTpeniHeBo», M3MaiIoBCKOro jgeca u B pAAC IPYrux
MECT.

Tabnumal
DHeprus pocTa €11 B 3aBUCUMOCTH OT TUIA YCIOBUM MECTONPOU3PACTAHUS

Bospacr kyasTyp, DHeprusi pocta ejau % 1mo ycJIOBUSIM NPOU3PACTAHUS
JeT ITpocras cy6opb CnoxxHast cyoopb Pamenn

3 56,0 46,2 69,0

4 46,2 31,6 44.9

5 31,0 30,0 38,0

6 38,2 33,8 30,6

7 34,3 21,8 25,8

8 27,0 38,7 17,4

9 22,3 36,1 25,9

10 20,5 33,0 20,6

Hamu Ob11 mpoaHanu3upoBaH POCT €1M B MOJIOABIX KYJbTypaX, YUCTBIX
0 COCTaBy W MpOM3pACTAIONMX B  PA3JIMYHBIX THUMNAX  YCJIOBHI
MECTOIPOU3PACTaHUsI, @ UMEHHO. B CBexel mpoctoii cydopu (B,), B cBexei
cioxnoit cybopu (Cp) um B cBexerr pamenu (/). KynabTypbl Obumi co3maHbI
METOJIOM MOCAJKU U HAa MOMEHT MCCIIEIOBAaHUI HAXOAMINCh B OCHOBHOM B (pa3e
WHAMBUAYAIBHOTO pOCTa. DTO MO3BOJWIO MPOAHAIU3UPOBATH 3aBHUCHUMOCTH
pocTa e1IM HEMOCPEACTBEHHO OT THMA YCJIOBUW MECTONPOU3PACTAHUS.
Oxazanock, 4TO KyJbTYPHI €A B BO3pacTe OT 2-X 10 9-TH JIET B CBEXKEHW paMeHH
OTIIMYAIOTCS JIyYIIUM POCTOM, HEXEJIM B CBEXEH MpocToil cyOopH, a Takxke B
CBeXEU CIIoKHOW cybopu (pasHuiia jgocTtoBepHa Mo Kputepuio CThIOJCHTA).
Opnako B 10-ietHeM Bo3pacTe cCcpefHsis BbBICOTA €IM B  pa3HbIX
JIECOPACTUTEIBHBIX YCJIOBHUSX IMOYTH BBIPOBHMJIACH M COCTaBWJIa B IPOCTOMH
cybopu 264 cMm, B cinoxxHoi cybopu 266 cm u B pamenu 287 cm. Ilpuuem B
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IpOCTOi Cy0OpM W B paMEHHM pa3HUIAa IO BBICOTE CTala CTAaTUYECKH
JIOCTOBEPHA.

Jliis aHanv3a TEHIEHIMN TUHAMUKHA POCTa KYJIbTYp €M B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBUH MECTONMPOU3pACTaHMs Obljla pacCUMTaHa MO METOINKE
B.B. Oruesckoro (1968)sneprus pocra (tadauima 1). Kak BuaHO 13 TaOIMIB, C
BO3PAaCTOM JHEPrHs POCTa KYJIbTYp €M, BHIPAKEHHAs OTHOCUTENHHBIM (B %0)
COOTHOIIIEHUEM pa3Mepa MOCIEAHEr0 TEPMUHAIBHOTO MO0era K TOCTUTHYTOH 10
Hero oOmiel BBICOTHI CTBOJIMKA, 3aKOHOMEPHO CHIKaercs. llpuuem
MHTEHCUBHOCTh CHIDKEHHUS 3Hepruu pocta ¢ 3-x 1o 10 ner mambonee cuibHO
NPOSIBIISIETCS. B paMEHH, TJI€ OHa YMEHbIIIIAch B 3,3 pa3a, TOrJa Kak B MPOCTOM
cybopu —B 2,7 pa3za, a B cioxHOU cyoopu — B 1,4 paza. To ectb, HanMHIO (HaKT
MOBBIIIIEHHOTO HAapacTaHWsl TOAWYHOTO (TEPMHHAIBHOTO) MPUPOCTA Yy €U B
CJIO’KHOU cyOopHu. DTO 0cOOEHHO YeTKO nposBisieTcs B 8-101eTHUX KyIbTypax.
Takum 00pa3oM yxke B MOJOJBIX KyJIbTypax MOATBEPIKIAETCS MOTCHIIMATbHAS
BO3MOXXHOCTh (OPMHUPOBaHUs B OyIaymieM B YCIOBHUSX CIOXKHBIX CyOOpeH,
cootBercTByomux 1o B.H. CykaueBy (1934) ClIoXHBIM eJIbHHKAM,
BBICOKOITPOYKTHBHBIX HacaKACHUH |-| kmacca GoHHUTETA.

STRUCTURAL ASPECT OF NORWAY SPRUCE ENDODORMANT
AND ECODORMANT BUDS

Guzicka M.
Institute of Dendrology, Polish Academy of Scienkésnik, Poland.
E-mail: guzicka@man.poznan.pl.

Pe3rome
PaccmarpuBaroTcss aHaTOMHYECKHE OCOOCHHOCTH CTPOEHHUS TOYEK eJu
€BpOIEHCKON Mpu pa3IuuHbIX TUMax MnokosA. I[loka3zaHbl aHATOMUYECKHE
W3MEHEHMs B MOYKaX eJid, 00yCIOBJICHHBIE IEMCTBUEM BHeNTHUX (pakTtopoB. Ha
TOM OCHOBAHUM MPEJIAraeTcsi MOAENb, ONMUCHIBAIONIAS COCTOSIHUE MOKOS MOYEK
€JI1 ¥ HapYLICHUE ATOTO COCTOSTHUS.

Key words: enp eBporneiickasi, BEreTaTHBHBIC ITOYKH, COCTOSHHE TOKOS,
0COOEHHOCTH aHATOMHUYECKOTO CTPOCHHUS.

Norway spruce Ricea abiesL. (Karst.)] is an important tree species,
whose natural range includes much of Europe and.Asis one of the major
forest tree species in Europe. It affects markéallgst ecosystems, as it shapes
and modifies many processes in forest communitiEsagynski and Bugata
1998, Tjoelker et al. 2007). Norway spruce is ammnomically important;
however, extensive spruce die-back has been rgcargkrved in Europe. Thus
studies of its biology are of special significamoav.
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Vegetative buds are particularly important for moplevelopment of a
tree. A vegetative bud is an embryonic shoot calexmth a thick layer of
scales. In Norway spruce, the embryonic shoot ammtall elements of the
mature shoot. Its proper development ensures pagariopment of shoots and
tree crown structure. A detailed analysis of budicttire and its temporally-
dynamic transformations, contributes to better wvstdeding of genetic and
physiological aspects of tree development.

The level of developmental activity of buds is sfgty synchronized with
seasons of the year, so that growth and dormanegnate in the annual cycle.
The phase of physiological dormancy during the ahmycle is an adaptive
strategy in trees, enabling them to survive unfaable weather conditions in
winter (e.g. low temperatures, physiological drajgibormancy is typically
characterized by a lack of noticeable growth. Dgrithis phase, mitotic
divisions are inhibited, and they resume again pning, which is a clear
indication that dormancy has been broken. The lotegphase, however, is not
a period without activity in an overwintering buDespite the macroscopic
symptoms of dormancy, cells of the embryonic shaet subject to dynamic
changes. This changes include also specific madiin of plasmodesmata. A
characteristic feature of dormant state is that ttedls have become
symplastically isolated and metabolically uncouptiet to physical closure of
plasmodesmata. My data indicate that probably, &stip communication
plays a main role in developmental synchronizabbithe embryonic shoot in
mature shoot.

In my presentation, | am going to discuss a dynamicstructural changes
in dormant buds in Norway spruce. On this basmpdel of dormancy and its
breaking in the buds will be proposed.

TEHETUYECKASI JM®PEPEHIIUALIAA TOJAPOCTA EJIN
EBPOIIEHCKOM PICEA ABIES (L.) KARST. BKOHTPACTHBIX
3KOJIOTHYECKHUX YCJIOBUAX HA TEPPUTOPUH MOCKOBCKOM
OBJIACTH

Kynuna E.B.l’z, bejgokoHb M.M.l, Mynpuk E.A.l, bejiokoHb IO.C.l,
Meabunuk ILT .3, TloauTos I[.B.1

Wncmumym obweii cenemuxu um. H.HM. Basunosa PAH, 2. Mocksa,
2Poccutickuti 2ocydapcmeennsiii azpaphwiii yrusepcumem — MCXA

um. K.A. Tumupszesa, 2. Mockesa,

*Mockosckuii 2ocyoapcmesennbiil ynusepcumem neca, Poccus.

Email: dmitri_p@inbox.ru, dvp@vigg.ru.

KuroueBblie c10Ba: MOMyJISIIMOHHO-TEHETHUECKAs! CTPYKTYypa, SKOJIOTHs,
MOJIEKYJIIPHO-TEHETUYECKHUE MAaPKEPHI, €J1b EBpoIeiicKas
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Enp eBpomneiickas Picea abies(L.) Karst. na Tepputopur MoCKOBCKOI
o0JlacTh  Tpou3pacTaeT B pPa3HOOOpPA3HBIX, YacTO KOHTPACTHBIX IO
HKOJIOTHYECKUM MapameTpaMm yciaoBHUsSX. Bo MHOrux pailoHax Nomyssiiuu eiau
3aTPOHYTHl Pa3HbIMU TUIIAMH AHTPONOTEHHOM JEeATEIbHOCTH, B YaCTHOCTH,
BBIPYOKaMH C TIOCIIEIYIOIIMM HMCKYCCTBEHHBIM JIECOBOCCTAHOBIIEHHEM, B TOM
yuciae ¢ TIpPUMEHEHWEM  HWHOPAMOHHOTO  marepuaina, widm  0e3
JI€COBOCCTAHOBJICHHs, Ye€pe3 CYKIECCHI0 €O cMeHol mopona. OnHako B
HECKOJBKMX MECTaX COXPAaHWJINCh €CTECTBEHHBIC €JIbHUKH, TPEICTaBIISIONINEC
HECOMHEHHBI HMHTEepeCc Kak s  (GyHIAMEHTAIBHBIX  IMOMYJISIIIHOHHO-
TEHETUYECKUX HCCIEOBAaHUM, OCHOBAaHHBIX HA TPUMEHEHUH MOJEKYIISIPHBIX
MapKepoB, TaK M JJIsl JIECOBOJCTBEHHON MpPaKTUKU. VCIIonbh30BaHNE B KA4eCTBE
pernepHoi TOYKM MOJOOHBIX MAJIOHAPYIIEHHBIX HACAXICHUM C HATUBHOU
noIPOOHO 0XaPAKTEPU30BAHHOW KOJMYECTBEHHO MOIMYISIMOHHO-TEHETUYECKOM
CTPYKTYpOU SIBIIIETCS OCHOBOM MOHUTOPHUHIa T€HETHYECKOTO Pa3zHOOOpasus.
Becnoit 2010 roma Hamu ObUIM 3aJIOKE€HBI JIB€ MPOOHBIE IUIOMIATU B
€CTECTBEHHBIX JKOJIOTMYECKH PA3JIMYHBIX MECTONPOU3PACTAHUSX €U B
[IlenxkoBckom u Mokalickom paiioHax MockoBckor obsactu. Ha o06eux
NpPOOHBIX TUIOHIAASX MPOBEAEH 3JEKTPOPOPETUYECKU aHAIU3 aAJTIO3UMHOM
W3MEHYMBOCTHA B BBIOOpKaxX IMOJApocTa Io ciemyrommmM Jjokycam: Fdh, Fest-2,
Gdh, Got-1, Got-2, Got-3, Idh-1, Idh-2, Lap-1, L2pNdh-2, Mdh-1, Mdh-2,
Mdh-3, Pepca, 6-Pgd-2, 6-Pgd-3, Pgi-1, Pgi-2, Pgnirdm-2, Skdh-1, Skdh-2,
Sod-1, Sod-2MoHomMop(hHBIME OKa3aJIMCh JIMIIb HECKOJIBKO JIOKycoB: GOt-1,
Got-2, Idh-2, Mdh-1, Mdh-Z2gi-1, Pgm-1, Sod-J1yist ocTambHBIX H3y4SHHBIX
JIOKYCOB BBISIBJICHBI TUIIUYHBIC JIJISL 1M €BPONCHCKON (B 30HE HHTPOTPECCHUU C
eJIbI0 CHOMPCKOM) cucTeMbl nojuMopdusmMa. B 1ienom B 25 mokycax BbISBICHO
53 amnens (2,12 amtens Ha JOKyC). YPOBHU U3MEHYMBOCTH Ha 00€UX MPOOHBIX
IIOIAASX  OKa3aluCh  JOCTATOYHO  BBICOKUMHM,  TUIOUYHBIMH  JUIS
UCCJIEIOBAHHOIO BUAA U CXOJHBIMHU JUIsl ABYX BBIOOpOK. Pe3kux paznuuuii B
alJIeIbHOM COCTaB€ W YPOBHE aJUIeIbHOTO M TEHHOrOo pa3HooOpa3us He
BBISIBJICHO. [IOCKOJIbKY anjO3MMHBIM JIOKYCaM, MHOTHE U3 KOTOPBIX HIPAIOT
poJib B ajanTall K MECTHBIM YCJIOBHSM, 0oJjiee BBIPAKEHHBIE pa3IUUUs
OKHMJIAFOTCSl Ha TO3JHUX OHTOTCHETHYECKUX CTAIUSX, HAa CICIYIOIIEM JTare
WCCJICIOBaHMsI 3allJIAaHUPOBAH aHAIIM3 B3POCIBIX JEPEBHEB B PENPONYKTHBHOM
Bo3pacte. I[IpoBemeHO TakKe HCCIEAOBaHNE W3MEHYMBOCTH COBPEMEHHBIX
MHUKpPOCATEIUIMTHBIX TeHHBIX MapkepoB (iokycsl UAPQAG105 UAPSTG25
UAPgAG150 EATC2CO0. IToxazaHo, 4To B II€JIOM 00€ TOIYJISAIAN SBIISIOTCS
rHOpUAHBIMU € TpeoOiazaHueM ajuienel enu eBpomeiickoil. Hackonbko
CHUCTEMAaTUYECKUMHU SBIISIIOTCS HEOOJIbIIUE PA3NTHUUS MEXKIY HHUMH, TaKxKe
MOKaYKET MCCIIeIOBAHNE B3POCIBIX JEPEBHEB.

Paboma noooepoicana npoecpammamu gyHoamenmanvbHulX UCCIE008AHUL
Ipesuouyma  PAH  «buonocuueckoe  pasmnoobpasue»  (noonpozcpamma
«lenogonovl u cenemuueckoe paznoobpasue»), dIpoucxozicoenue 6uocgepol u
asomoyuss  buo-ceonocuyeckux cucmem» (Hanpasnrenue 1) u OBH PAH
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«buonocuuecxue pecypcor Poccuu, a maxoce DIl «Hayuno-neoacocuueckue
Kkaopvl  unnosayuonnou  Poccuu»  (nampaerenue 1.1, ['ockxomwmpaxm

02.740.11.0281).

GENETIC DIFFERENTIATION IN YOUNG NORWAY SPRUCE PICEA
ABIES (L.) TREES IN CONTRASTING CONDITIONS OF MOSCOW
REGION

Zhulina E.V."? Belokon M.M.', Mudrik E.A. %, Belokon Yu.S!, Melnik
P.G?, Politov D.V.!

Vavilov Institute of General Genetics, Russian Acag of Sciences,
?Russian State Agrarian University — Timiriazev &gtiural Academy,
*Moscow State Forest University, Russia.

E-mail: dmitri_p@inbox.ru, dvp@vigg.ru.

Key words: population genetic structure, ecology, moleculanegic
markers, conifers

On the territory of Moscow region Norway sprueieea abiegL.) Karst.
grows under various often contrasting ecologicaldtions. In many districts
spruce populations are affected by different ambgenic activities, in
particular, cutting, followed by reforestation, sstimes using non-indigenous
seedlings or without artificial reforestation, thgh succession with species
replacement. However, in some parts of spruce ravigen Moscow region
remains of natural spruce forests still exist arebé stands are of great interest
both for fundamental population genetic researahfanpractical forestry. Such
undisturbed stands with quantitatively characteria@act population genetic
structure can be used as reference objects fortanmg forest genetic diversity.
In spring 2010 we established two research ploecoiogically contrast spruce
stands in Schelkovo and Mozhaisk districts of M@scegion. At both plots bud
tissues sampled from young immature trees werdrefdwretically analyzed in
order to describe allozyme variation at the follogviloci: Fdh, Fest-2, Gdh,
Got-1, Got-2, Got-3, Idh-1, Idh-2, Lap-1, Lap-2,iN2, Mdh-1, Mdh-2, Mdh-3,
Pepca, 6-Pgd-2, 6-Pgd-3, Pgi-1, Pgi-2, Pgm-1, Pgnsidh-1, Skdh-2, Sod-1,
Sod-2 Loci Got-1, Got-2, Idh-2, Mdh-1, Mdh-ZRgi-1, Pgm-1, Sod-lvere
monomorphic while in other loci patterns of varldapitypical for Norway
spruce (in the zone of introgression with Sibespruce) were revealeth total,

53 alleles were identified at 25 allozyme loci @4dlleles per locus). Levels of
genetic diversity were relatively high, typical fire studied species and close
for both studied samples. No sharp differencedle@leacomposition and levels
of allelic and genic diversity were revealed. Sifaeallozyme loci which are
involved in local adaptation more pronounced déferes are expected at later
ontogenetic stages, the follow-up studies are @dnon adult trees. We also
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studied variability of the same young tree sampigsnodern highly variable
microsatellite markers (loci UAPgAG105 UAPSTG25 UAPgAG150
EATC2CO06. Our molecular data showed that the studied gppapulations are
partially hybrid but containing predominantly aélsltypical for Norway spruce.
Some differences between populations need to bedtésr consistency using
samples of adult trees.

The study is supported by Fundamental Research r&mg by the
Presidium of Russian Academy of Sciences (RAS)logiial Diversity»
(Subprogram «Gene Pools and Genetic Diversity») afite Origin of
Biosphere and the Evolution of Geo-Biological Syste(Division II), by
Fundamental Research Programs by the Division ofigéa Biology of RAS
«Biological Resources of Russia» and the FederalgRrm «Scientific and
Pedagogical Personnel of Innovative Russia» (Dmwisil.l, Contract
02.740.11.0281).

METOA JUCTAHIIMOHHOT'O OIIPEAEJTEHUSI TIPHPOCTA
IHOBET'A Y EJIM C TIOMOIIBIO TUPPOBOU ®POTOI'PAPUN

HBanos A.B.
Mockosckuii 2cocyoapcmeenHblli yHugepcumem neca, Poccusi.
E-mail: aleksandrgg86@mail.ru.

KiroueBble cjioBa: GOTOCHUMOK, €JTh, IPUPOCT MOOETA.

Psn 3amad HAydHBIX WCCIICIOBAHHMHA TpeOyeT pa3paOOTKH CIICIHAIbHBIX
U3MEPUTEIBHBIX ~ METOJIOB, CBSI3aHHBIX C  OMpEIACICHHUEM  KaKHUX-JIHOO
napamMeTpoB KPOH B3POCIBIX JEepeBbeB. Tak, HampuMmep, 4acTo HEOOXOIUMO
IPOCIEANTh JUHAMUKY pocTa mooera. Ho B
OTHOCHUTEJILHO BBICOKHX COMKHYTBIX
HaCaXICHUIX OOJIBIION T'YCTOTBI
BBITIOJIHUTH HETIOCPEACTBEHHBIC N3MEPCHHUS
HE TIPEICTABIISICTCS BO3MOXKHBIM. B 1emsx
OTIpeIeICHUS FeHOTUITMYECKON
OoOyCJIOBIEHHOCTH  POCTa  JE€PEBHEB B
reorpaduYecKux KyJIbTypax €U TPEThETO
KJIacca BO3pacTa HamMHu pa3paboTaH METOJ
JTUCTAHITMOHHOTO  OMPEICICHHs]  JJIMHBI
rmooera c IIOMOILBIO dpoBoi
dhortorpadumu.

CHUMKHM Jenanuch (oToanmapaTom

Puc. 1. OOpabGoTtka wu300pakeHUsr B
Photoshopa — ucxonnas dororpadus; Canon SX-11Gipu ysennyenun 40x. [pu

0 — ¢parMeHT ¢ OCeBBIM MOOEroM s  3TOM XBOMHKM BETBEW BEPIIMHHOM YacTU
CHSTHUs Pa3sMEPOB KpOHbI ~ 15-MeTpoOBBIX  JEpPEBbEB  Ha
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dororpadusax MpocMaTPUBAOTCS YETKO, HE3aBUCUMO OT TOTOJTHBIX YCIOBHUH.
Jlis 00pabOTKKM CHUMKA HCIoOJb30Baauch mporpammel Adobe Photoshopa
AutoCAD LT.

B Photoshopxak B 1r060M apyrom rpadhudeckoM peakTope) U3 CHUMKA
BBIpE3aJicsl HEOOXOJIUMBIM y4aCTOK — OCeBOM moOer, OOKOBOM MoOer, mouka
(puc. 1.). 3atem, myTéM HW3MEHEHHS SPKOCTH W KOHTPACTHOCTH H300paKECHHUE
JOBOJMIIOCH JIO COCTOSTHUS, KOT/Ia KOHTYPBl XBOMHOK BHIHBI OYEHBb YETKO (pHC.
1a).

IIpy 5TOM Ba)XHO HE MCKA3UTh UX HATypAIbHOU BeauduHbl. [lomydeHHoe
n3o0paxkenne HenocpeAacTBeHHO Konupyercs B AUtOCAD. DTa mporpamma gaét
BO3MOXKHOCTh MPOCTABIIATH Pa3Mephl Ha (poTorpadum.

[IpennaraeMblii HaMud METOJ, OCHOBAaH Ha COIIOCTABIICHWU IIHWPHHBI
XBOWHKHM C JJMHOW MmoOera, Kak TMOKa3aHO Ha pHUC. 2. DTO HUMEET CMBICI,
OCKOJIbKY Y BUa0B Picea abiesi Picea obovatannpuna XBOMHKH MOYTH HE
NOJIBEp)KCHA ~ MHIMBUIyaTbHOW wW3MeHUYMBOCTH. Ha  o0ObekTe  Hamero
uccnenoBanus (Kocrpomckas 007acTh) 3Ta BeMYMHA KOJICOJIETCS B Mpeeliax
0,8-1,2mm. [lpuHuMas TOJIIMHY XBOMHKK paBHOM 1 MM s Kaxaoro jepena
(1 KaXI0r0 CHUMKA) MOYKHO JIOCTaTOYHO TOYHO OIPEISNIUTh JIUHY molera.
Tak, Ha puc. 2 nmuHa moo6era cocrasisier L = (109,8 x 1)/1,03 = 106 jom.

[0 AutoCAD LT - [Drawing1.dwg]
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Puc. 2. Pa3meps! XBOMHOK U nobera, nomydennsie B AUtOCAD

CyllleCTBEHHBIM HEIOCTaTKOM METOJA SIBJISIETCA HEBO3MOKHOCTh YYETa
yrjla OTKJIOHEHHS IMoOera oT IUIOCKOCTH, NMEPHEHIUKYJIIPHOH OCH OO0BEKTHBA.
OnHako Ha BBIABICHUHM JUHAMUKH OTHOCHTEIIBHO pOCTa TMmo0era JTOT
HEJOCTAaTOK He oTpaxkaercs. J[ias aOGCOMOTHBIX HM3MEPEHUH MPUPOCTOB
MpEeIaraeMblii METOJ] IPUEMIIEM KaK OLICHOYHBIM.
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METHOD OF REMOTE DEFINITION OF FUR-TREE SPROUT
GROWTH BY MEANS OF THE DIGITAL PHOTO

lvanov A.V.
Moscow State Forest University, Russia.
E-mail: aleksandrgg86@mail.ru.

Key words: still picture, Spruce, sprout growth.

A number of problems of scientific research demawondsork out special
measuring methods, regarding the definition of tatheles crones parameters.
So, for example, it is often necessary to trackagiyics of growth of a sprout.
But in a rather high and close plantings of the dégsity it is not possible to
execute direct measurements. With a view of dedmibf arenoTunuyeckon
conditionality of trees’ growth in geographical wuks of a fur-tree of the third
class of age we developed a method of remote tlefinof sprout length by
means of a digital photo.

Photos were made by camera Canon SX-110 at incada4@-x. Thus
needles of branches of a topmost part of a crong5eietres high trees in
photos are sharply defined, irrespective of
any weather conditions. For picture
processing such programs as Adobe
Photoshop and AutoCAD were used.

In Photoshop (as in any other graphic
editor) the necessary part — an axial section
or a sucker or a kidney - was cut out from a
picture (fig. 1.). Then, by change of
4 brightness and contrast the image was
brought up to the mark, when contours of
needles are visible very accurately (fig).1

a b Thus it is important not to deform
_ o their natural size. The received image is
Fig. 1. Image processing in Photoshopgjrectly copied in AutoCAD. This program
8) an initial photo; b) a fragment With ojyo.q the chance to put down the sizes at a
axial sprout for sizes taking photo

The method offered by us is based on comparisoneetlles width vs
length of a sprout, as is shown in fig. 2. It makease because such kinds of
fur-trees a®’icea abiesandPicea obovatdave the needles which width is not a
subject to individual variability. At the object ofir research (Kostroma region)
this size fluctuates within 0,8-1,2 mm. Acceptimgtt a thickness of a needle
equals to 1 mm for each tree (for each pictures) piossible to define length of a
sprout precisely enough. So, on fig. 2 length absp makes L = (109,8 x
1)/1,03 = 106,6 mm.
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[0 AutoCAD LT - [Drawing1.dwg]
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Fig. 2. Sprout and needles dimensions, recievéditoCAD

Essential lack of the method is the impossibiliytake into account a
corner of a deviation of sprout from a plane, pedieular to a lens. However
regarding growth of sprout this lack is not refegtton growth dynamics
revealing. So the offered method is comprehensitdgarding absolute
measurements as an estimated method.

PEINPOJYKTUBHBIE OCOBEHHOCTH OJIbXY YEPHOM (ALNUS
GLUTINOSA) TPU CMEHE CITIOCOBA OIIbIVIEHUSA

Hcaxos U.10.
Boponeoicckasn cocyoapcmeennasn necomexnuueckasn akademusi, Poccusi.

E-mail: isakov@vmail.ru.

KuiroueBble ciioBa: cructeMa pa3MHOMKEHHs, OJbXa 4YepHas, ayToraMus,
aJsoramMusl.

B Hacrosiiiee Bpemsi B CENEKLUMU APEBECHBIX PACTEHUN HauOoubliee
pacnpoCTpaHEHUE MOJIy4YUJ OTOOp IUIFOCOBBIX JI€PEBBEB M MX MCIBITAHUE IO
noToMcTBY. OJIHaKO, IO MHEHHIO HEKOTOPBIX HCCIEAOBATENEH , BaXXHOE
3HAYEHUE JJIs1 BBIOOpa METO/1a CEJIEKIUU UMEIOT PEIPOyKTUBHBIE OCOOEHHOCTH
BUJA, OJHOM M3 TaKWX BAXKHBIX OCOOCHHOCTEH SBIETCA ypOBEHBb
caMO(epTUIIHLHOCTH WJIM PEAKIMs OTACNIbHBIX JePEeBbEB HA caMooIblUieHuE. B
3aBHCHUMOCTH OT TOTO, K KaKOMY YPOBHIO OYyAyT MpHHAANEKATh 3TU BBIOOPKHU,
ONPENEIISIETCA U METOJ CEIEKIINHU.

B mocnennee BpeMsi CO CTOPOHBI YYEHBIX M CHELUAINCTOB psfa CTpaH
OTMEUaeTCsl MOBBIICHHBIM UHTEpEC K oJibXxe depHoil. MccnenoBanus B obnactu
CENEeKIMU 3TOM NOPOJbl TNPHUHSIM CHCTEMaTH4YecKud xapakrep B Ilomemie,
['epmanuu, [Benuu, Kanane, CILIA, B pecnybnukax OJMKHETO 3apyOekbsi —
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[IpubanTtuiickux pecnyosnmkax, beropyccuu m B YkpaumHe. DTOT MHTEpEC HE
cinyyaeH. Onbxa 4yepHas sBIJISETCS Jeco00pa3yrouuM BUJIOM U 00JIaaeT psIoM
XO3SICTBEHHO LEHHBIX MPU3HAKOB U CBOMCTB. E€ npeBecMHa UMEET PO30BbIN
WM KpPACHOBATO-)KEJITBIM LBET M BECbMA JIEKOPATHUBHA, YTO JAENAET OJIbXY
YEPHYIO 0COOEHHO LHEHHOU IIOPOJOH TS MeOeILHON u
nepeBooOpadaThIBAOIICH TPOMBITINIEHHOCTH. CTBOJI OJIbXW YEPHOU OTIUYACTCS
NPSIMU3HOM, BEICOKHM KO3()(PHUIIMEHTOM MOTHOAPEBECHOCTH.

AMIUIATYJa U3MEHYMBOCTHM MPU3HAKOB  XapakKTEPU3YEeT  YpPOBEHD
HEOJHOPOTHOCTH  HM3y4aeMoro  OOBEKTa W  CIY)XHUT  IOKa3aTeaem
FETEPOr€HHOCTH MOMYJIALMKA, CJI0XHOCTA WX CTPYKTYpol. [lnsg oueHku
W3MEHUYMBOCTA WCTONB3YeTCa KOAPOUIIMEHT Bapwalid W IIKajla YPOBHEH
U3MEHYMBOCTH, nipeaiokeHHas C.A. MamaerbiM (Tabnuia)

TaOnwuma
CrpykTypa ypOBHSI K3MEHUYHNBOCTH MPU3HAKOB IIPU CaMO- U CBOOOTHOM
OITIBIJICHUUN
Crioco0 omnbIICHHUS
YpoBeHb
H3MEHUMBOCTH CaMoormbuieHHE CB00OOIHOE OIBIIIEHNE
npu3HAKa Juna [upuna Jnuna [upuna
Koum.nep. % | Kom.zmep. % | Kom.zmep. % Kon.nep. %
OueHb HU3KHI - - - - - - 1 4
Huszkwmit 2 12 6 35 5 29 9 53
Cpennmii 8 47 8 47 9 53 7 41
Bricokuii 7 41 3 18 3 18 - -
O4eHb BBLICOKUM - - - - - - - -

BeiBogpl: 1. IlosiydeHbl ceMEHa OJbXH YEPHOW OT CAMOONBUICHHS H
CBOOOJHOTO OTBIICHHUS.

2. BoIsiBIeH NpeAnoa0KUTENbHO TOTUILION OJIbXH YePHOU, KaueCTBEHHO
OTJIMYAIOIIMKCS 110 Macce CEMSIH OT CPEIHENOINYJIAIMOHHOr0 3HavyeHus (B 1,8
paza Oousbllie TIpu camoonbuieHUH, B 1,9 paza Oosbine mpu CBOOOTHOM
OMBLIICHHN).

REPRODUCTIVE FEATURES OF THE ALDER BLACK ( ALNUS
GLUTINOSA) AT CHANGE OF THE METHOD OF POLLINATION.

Isakov I.Yu.
Voronezh State Academy of Forestry EngineeringsiRus
E-mail: isakov@vmail.ru.
Key words: mating system, an alder black, autogamy, allogamy.
Now in selection of wood plants the greatest distion was received by

selection plus trees and their test on posteridowever, according to some
researchers , for a choice of a method of selecgpnoductive features of the
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kind have great value, one of such important festus level self-fertility or
reaction of separate trees to self-pollination. &gpng on to what level these
samples will belong, the selection method is defiakso.

Recently from scientists and experts of some thenttes heightened
interest to an alder black is marked. Researchdseiriield of selection of this
breed have accepted regular character in Polanthdbg, Sweden, Canada, the
USA, in near abroad republics — Baltic republicelaBus and in Ukraine. This
interest is not casual. The alder black is maiokes$t species and possesses a
number of economic valuable signs and propertisswbod has pink or red-
yellow colour and is rather decorative, that doesakller black by especially
valuable breed for furniture angkperooOpabartsiBaromeii the industries. The
trunk of an alder black differs straightness, ighhfactor fulltimber.

The amplitude of variability of signs characteastievel of heterogenity
of studied object and serves as an indicator oérbgenity of populations
complexities of their structure. For a variabiligstimation the factor of a
variation and a scale of levels of the variabilithe offered S.A.Mamayev
(Table) is used.

Table

Structure of level of variability of signs at itahd open pollination.

Method of pollination
Level of — —
variability of a Self pollination Open pollination
sign Length Width Length Width

n % n % n % n %
Very low - - - - - - 1 4
The low 2 12 6 35 5 29 9 53
Average 8 47 8 47 9 53 7 41
The high 7 41 3 18 3 18 - -
Very high - - - - - - - -

Conclusions: 1. Seeds of an alder black from salffation and open
pollination are received.

2. It is revealed presumably polyploid an aldercklaqualitatively
differing on weight of seeds from population meaues (in 1,8 times it is
more at self-pollination, in 1,9 times it is motteo@en pollination).

Trees at which ¢ accepts numerical value close or equal to unit can
represent selection value. This assumption is sacgdor checking up in the
further work.
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BJIUAHUE MUHEPAJIbHBIX 1 OPTAHUYECKHUX YJIOBPEHUH HA
AHTHOKCHJAHTHYIO EMKOCTbD I10YB

Knsiin O.I/I.l, Huxogaesn I/I.B.l, Kyaukosa H.A.l’z, CrenanoBa E.B.l,
KopouieBa O.B.
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Mockosckuti 2cocyoapcmeentblti yHugepcumem um. M.B. Jlomonocosa,
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KuaroueBble cioBa: yao0peHus, aHTUOKCHIAHTHAsI €MKOCTh, (PEHOIbHbBIE
COETMHEHMS.

BBenenne. AHTHOKCHIAHTHBIA CTAaTyC SIBISETCS OJHUM U3 KIHOYCBBIX
napaMeTpoB TIOYBEHHBIX HSKOCHUCTEM, B3aWMOCBSI3aHHBIX C HHTEHCHBHOCTHIO
NpoIECCOB  OWoaerpananuu,  OHOJOCTYMHOCTBIO  MHKPOXJIEMEHTOB U
TOKCHYHOCTBIO PA3JIMYHBIX COCITUHCHHH [1], TOATOMY aTHOKCHIAaHTHASI €eMKOCTh
(AOE) sBasieTcss BaKHOM XapaKTePUCTHKOW ILIOg0poaus IModYB. lLlenbio
HACTOSIIETO HWCCIICOBAHUS  SIBISICTCS CPAaBHEHHSI BIMSIHHS — Pa3IAYHBIX
ynoOpenunit Ha AOE nous.

Marepuajibl 1 MeTOAbl. B ONBITHBIE JNEISHKHA IOJ 3aIlallKy BHOCHIIA
NHsNO; (34«kr/ra), Jlurnorymar (0,2kr/ra), Owompemapar (150mn/ra) wu
komOuHamio JlurHorymara wu Ouwompemapar (1,15n/ra). B  kauectBe
Owornpenapara HMCHOIB30BAIA KYJIbTYPHYIO J>KHIAKOCTh MPOIYIEHTA JIAKKA3bI
rpuba Oenoii THum Trametes hirsuta 075 (Wulf. Ex. Fr) Quelllousennsie
00pa3iel oToupanu ciycts 2 u 14 Henenb nociie BHeCeHUs TpenapartoB. [locnie
TIIATETTLHOTO OTIEJICHHsI PACTUTEIBHBIX OCTATKOB IMOYBBI ObUTH 0OpabOTaHbBI
0,14M docdharaeiv  O6ydepom (pH 7,1) mam 1M NaOH, B »skcrpakrax
onpenesuii  (pepMEHTATHBHYIO aKTHBHOCTH (Jakkasa, mepokcupaaza) u AOE
cooTBeTcTBEHHO. AOE omnpenensiim 1o OTHOMEHUIO K KaTuoH-paaukany ABTC
coriacHo [2], 1 BeIpakaiu B 9KBUBajeHTax Tposiokca (TD). Obiee comepikanue
¢denonpubix BemecTB (OC®d) BbIpakalii B 3KBUBAJICHTAX TaJZIOBOM KHCIOTHI
(OI'K). Usmepenns nmpoBoawin Ha ciekrpodoromerpe Carry Bio 100 UV-VIS
(CILIA). Pe3ynbraTsl BeIpaxaliy B epecyeTe Ha CyXOi BeC MOYBHI.

Pesyabtarel u o0cy:xkaenue. AOE um OCO 3Hauumo Bo3pacTaiv
(p<0,001) cmycts 2 wemenmm mocie BHeceHus B mouBy NH4NO;
(5,3940,45vkmop TO/r m wHa 0,615+0,016ur OT'K/r) wu Jlurnorymara
(5,86%0,32vxmous /TO u 0,818+0,013qr OT'K/r) mo cpaBHEHHIO ¢ KOHTPOJIEM
(3,51£0,03vikmoi1b TO/r u Ha 0,427+0,00Ar DI'K/r). Drot a3dhdekT ObLT MeHEe
BeipakeHHBIM  (p<0,05) x 14 HeaensaM, YTO MOXKET OBITh O0OYCIIOBJICHO
Jerpajanurei pacTuTeabHbIX ocTaTKoB: 3HaueHuss OCP u AOE Bo3pactanu Ha
25 u 30% naxe B koHTpoJsie. B ciaydae coBMecTHOTO BHEceHUs JIurnorymara c
ouonpenaparoMm Mnoka3zan Oosiee cnadwiii 3gdhext Ha AOE u OC®D, yrto, m0-
BUJIUMOMY, OOBSICHSICTCS  BBICOKUMHU  JIAKKQ3HOH H  TMEPOKCHIAa3HON
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aKTUBHOCTSAMH, KoTopble K 14 Hemensm Oojiee uem 3,5 paza NPEBHINIAIOT
TaKOBbIE NJIi KOHTPOJS W BapuaHTa C OTAEJIbHBIM BHeceHueM JIurnorymara.
Ot  (QepMeHThl YYaCTBYIOT B OKHCIEHUU (PEHOJIbHBIX BEIIECTB U HUX
UMMOOMIIM3AI[MU HA MUHEPAIbHBIX KOMIIOHEHTAX MOYB.

3ak/iloueHue. YCTaHOBJICHO BIMSHUE MUHEPAIbHBIX M OPraHMYECKHX
ynoopenuit Ha AOE mnouB. Buecenne NH4NO; u JlurHorymara nmpuBOAUT K
3HaunMoMy yBenumueHuto AOE u OC® nous. [lokazaHa 3HaUnMasi KOPPESILIMS
Mexay otuM  mapamerpsl  (r°=0,89). Amntaronmcrumueckuii  Sddext mpu
COBMECTHOM BHeceHHUH JIurHorymara u 6uomnpenapaTra MOXeT ObITh 00YCIOBIECH
YBEIIMYEHHUEM JIAKKA30M U NIEPOKCHUIA3HON aKTUBHOCTEN TOYB.

Paboma noocomosnena npu gpunancosoii noooepoicxke I'K 11211 6 pamrax
yenegoti  npocpammel  «Hayumvle u  HayuHo-nedazocuueckue - Kaopbl
unnosayuonnou Poccuu» na 2009-2013006s1.
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INFLUENCE OF DIFFERENT FERTILIZERS AMENDMENTS ON
ANTIOXIDANT STATUS OF AGRICULTURAL SOIL SYSTEMS

Klein O.1.%, Nikolaev I.V.}, Kulikova N.A.'? Stepanova E.\%, Koroleva
o.V.!

'Bach Institute of Biochemistry of RAS, Moscow,

LLomonosov Moscow State University, Russia.
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Introduction . Antioxidant status is one of the terrestrial gstsms’ key
parameter related to activity of biodegradation cpsses, microelements
bioavailability, and toxicity of different compousd1]. Antioxidant capacity
(AOC) could be therefore considered as an essenhatacteristic of soil
fertility. The study was aimed to compare effectesfilizers on soil AOC.

Materials and methods.Trial plots were treated with different fertilizers
including NH,NO; (34 kg/ha), Lignohumat¥ (0.2 kg/ha), biopreparation
(150 ml/ha) and a combination of Lignohumate ammpt@paration (1.15 I/ha)
and subsequently tilled. Cultural broth of laccgseducing white-rot fungi
Trametes hirsuted75 (Wulf Ex. Fr) Quel was used as the bioprepanati
Sampling of soils was carried out after 2 and 14kse Plant residues were
carefully separated and soils were treated with MIphosphate buffer (pH 7.1)
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or 1 M NaOH solution and the extracts derived wassayed for enzymatic
activities (laccase, peroxidase) and AOC respdgtivAOC was measured
towards radical-cation ABTS according to the preslyg elaborated protocol [2]
and the results were expressed in Trolox equival€FiE). Total phenol content
(TPC) of alkaline extract was determined and reses] in gallic acid
equivalents (GAE). Measurements were carried aaguSary Bio 100 UV-VIS
spectrophotometer (USA). All results obtained wexpressed per g of soil on a
dry weight basis.

Results and discussionAOC and TPC significantly increased (p<0.001)
within 2 weeks after soil supplementation with JND; (5.39t0.45 umol TE/g
and 0.61%0.016 mg GAE/g) and Lignohumate (548632 umol TE/g and
0.818:0.013 mg GAE/g) as compared to the control (30623 pumol TE/g and
0.42#0.007 mg GAE/g). This effect was shown to be lesmpunced (p<0.05)
after 14 weeks and could be attributed to plantues biodegradation as TPC
and AOC values were 25 and 30% higher than indias even in control
variant. Combination of Lignohumate with biopregema revealed much
weaker effect on AOC and TPC that could be expthimg more than 3.5 times
higher activities of laccase and peroxidase aflewéeks of supplementation in
comparison to control or addition of Lignohumatera. These enzymes are
involved in oxidation of phenol compounds and themmobilization on
inorganic soil components.

Conclusions Effects of mineral and organic fertilizers on Is8iOC
values were estimated. Application of MHD; and Lignohumate led to
significant increasing of both soil AOC and TPC.gr8ficant correlation
between this parameters<0.89) was demonstrated. Antagonistic effects of
combined Lignohumate and biopreparation applicatonld be assigned to
increase in soil laccase and peroxidase activities.

This study was financially supported by the Stabatact GK-P211 in
the framework of purpose program “Scientific andearch and educational
personnel of innovative Russia” for 2009-2013.
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M3MEHYMBOCTU HA OCHOBAHMH UCHNIOJIb30BAHUSI SSR-U
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B mHactosmiee BpeMs B CBA3M C MAacCCOBBIM YChIXaHHUEM JYyOOBBIX
HAaCaXJACHUI 0CO0YI0 aKTyaJlbHOCTh MPUOOPETAaeT BOMPOC BOCCTAHOBJICHHUS
nyOpaB M COXpaHEHUs] UX OMOJIOTMYECKOr0 M TeHeTHYecKoro paznooOpazus. C
TOM TOYKM 3peHusi, Hauboyiee BaXXHBIM MOMEHTOM SIBIISIETCS CO3JaHHE
JIECOCEMEHHOM 0a3bl Ay0a uepenrdaToro, Koropas Obl TO3BOJIsIIa 0O0ECTICUUTh HE
TOJIbKO TOTPEOHOCTH JIECHOTO XO34iCTBAa B CEMEHHOM MaTepuaie, HO U
ABJISIACH  OCHOBOW JUIA COXPAaHEHUSI M BOCIPOM3BOJACTBA TIE€HETHYECKHUX
pecypcoB nmaHHOM mopoAsl. [Ipm 3TOM OZHMM U3 TJIABHBIX KPUTEPUEB
npeabaBisieMblM K coznaBaembiM JICIT — gBisieTcst COOTBETCTBHE MOIYy4aeMOro
CEMEHHOI0 MaTepuajia [JJisl HCIOJIb30BAaHUS B KOHKPETHOM JIECOCEMEHHOM
panione. A  yTOYHEHMS  JIECOCEMEHHOIO  PalOHUPOBAHUA  PAAOM
HCCIIEIOBATENIC MPEIOKEH TIEeHETUYECKMHA TMOJXOJ, OCHOBAaHHBIM Ha
ONPENEIICHUSI PETMOHOB, IPEICTABICHHBIX POJACTBEHHBIMU TI'€HETHYECKUMH
JUHUSMH, HMEIOUMMHU  OOIIMHOCTh MpoucXoxiaeHus. Jlns omnpeneneHus
POACTBEHHBIX T'€HETUYECKUX JIMHUWA, KaK pAacTEeHUW, TaK U IKUBOTHBIX,
HauOOJIbIIYI0 MOMYJISPHOCTh MOJYYHJIM METO/bl, OCHOBAHHbIE Ha aHAJIM3e
LHUTOIJIA3MAaTUYECKUX JIOKYCOB. {711 MOKPBITOCEMEHHBIX PACTEHUN B KayeCTBE
[UTOIUIa3MAaTUYECKUX  MapKepoB ObUIM  BBIOpPAHBI  Pa3jMYHbIE  YYACTKH
xnmoporutactHoit JIHK (x1/IHK). DT0 00ycioBiIeHO TaKMMH OCOOCHHOCTAMHU
XJIOPOILJIACTHOTO ~ I€HOMa  MOKPHITOCEMEHHBIX  Kak: 1) HaciemoBaHHE
OCYILECTBIISAETCA TOJBKO IO MATEPUHCKOM JIMHUM, YTO 3HAYUTEIBHO COKPAIAET
BEJIMYMHY TE€HHOTO TMOTOKa Uil JAaHHOIO THIIA MAapKepOB U NPUAAET
nomumopduzmy xin/IHK Oonplryio CTpyKTypUpPOBAaHHOCTh IO CPAaBHEHHUIO C
saepHbiM - monmMopdusmom;  2)  xmoporutactHas  JIHK  xapakrepusyercs
OTCYTCTBHEM PEKOMOMHAIIMM TE€HOB M, CJIEI0BAaTEIbHO, HU3KOW CKOPOCTBIO
VU3MEHEHNM, BO3HUKAIOIINX B IPOLIECCE IBOJIIOLINH.

Haubonee pacnpocTpaHEHHBIMHM TIE€HETHYECKMMU  MapKepamu  JJis
XapakTepHU3aluy XJOPOIUIACTHBIX TaIUIOTUIIOB Jy0a dYepenryaToro SBIISIOTCS
CAP (PCR-RFLP), SSiR SNPwmapkepsl. HecMOTpst Ha TO, 4TO JaHHBIE METOIbI
XapaKTepU3yKTCA PAa3IMYHBIMA METOJIUYECKUMHU MOAXO0IaMH MPHU aHAIIU3E, TEM
HE MEHEee, B MX OCHOBE JIEKUT OOUIMI MPUHLIMI BBISABICHUS W3MEHYUBOCTH
HykineotugHoM crpykrypel xi/IHK. Opnako cienyer OTMETHTh, YTO MJIS
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MPOBEICHUS KOMIUIEKCHOM reHetnueckor ouneHku xiJHK, comocraBnenus u
WHTETpalyy pe3yJIbTaTOB, MOJIYyYa€MbIX HA OCHOBAHWU NPUMEHEHHUS Pa3IMYHbIX
METOJAMYECKUX MOAXO0A0B HEOOXOUMO CO3JAaHUe YHUPHUIIMPOBAHHONW CHUCTEMBI,
MO3BOJIAIOLIEH OINUCHIBAaTh BapHaHThl TAIUIOTUIIOB, BHE 3aBUCMMOCTH OT BHUJA
MCIIOJIb30BaHHBIX MOJIEKYJIIPHO-TEHETUYECKUX MapKEPOB.

Pesynbrarel uccnemoBanmii 6 SSRiokyco (mdtl, mdt3, mdt4, mcd4,
mcd5, mkk4) xn/IHK ny6a depemrdaroro mokasamu, 4to B bemapycu
uAeHTUGUIIMPYETCsT 3 BapuaHTa TaluIOTUIIOB. AHAIW3 JaHHBIX TaIlJIOTUIIOB C
nomonipto CAP mapkepo (CD1-Taq I, D2T1- Taq I, AS—Hinfl, T2F-Hinfl)
BBISIBIJI  a0CONIIOTHYIO ~ KOPPEJSIIIUI0  M3MEHYMBOCTH € pe3yjbTaTaMH,
MOJIYYCeHHBIMA Ha OCHOBaHUM SSRmapkepoB.

Takum oOpa3zoM, B XOJlile MPOBEAECHHON pabOThl MPOJAEMOHCTPUPOBAHO
CXOJZICTBO PE€3yJIbTAaTOB TaIJIOTUIUPOBAHUSA NPHU HMCIOJIB30BAHUM PA3IMYHBIX
BHUJIOB MAapKEPOB, YTO IO3BOJIAET HCIIOJIb30BaTh MOJYYEHHBIE JaHHbBIC JIS
co3JaHusl  YHU(MUIMPOBAHHOM  CUCTEMBbl  WACHTH(PUKALMH  BapUaHTOB
ramiotunoB xja/IHK gy6a uepemnryaroro.

A COMPARATIVE ANALYSIS OF HAPLOTYPIC VARIATION BY
THE USE OF SSR- AND CAP-MARKERS OF PEDUNCULATE OAK
CHLOROPLAST DNA

Kovalevich O.A., Kagan D.I.
Forest Institute of the National Academy of ScisrafeBelarus, Belarus.
E-mail: o-kovalevich@mail.ru.

Key words: pedunculate oak, chloroplast DNA, SSR-markers, CAP
markers.

The currently central problem resulting from dryingt of oakeries is
regeneration and conservation of biological andegerdiversity of oakwoods.
Of paramount importance, then, is the establishméngedunculate oak seed
orchards that can provide the basis for consenvatral regeneration of genetic
resources of this forest tree and meet the den@geed material. The essential
feature required of any seed orchard therewithas the seed material harvested
should be used in a specific seed region. A geagipcoach has been developed
which is derived from the identification of regiomepresented by related
lineages. Methods derived from analysis of cytapiadoci hold much favor in
the identification of related lineages of both pé&aand animals. In angiosperms,
different sites of chloroplast DNA (cpDNA) have beselected as cytoplasmic
markers. The peculiarities of chloroplast genomésangiosperms are as
follows: 1) these genomes are known to be matgrivatierited in angiosperms,
which markedly reduces the amount of gene flowtli@se markers and makes
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polymorphism of cpDNA more structured in comparisdo nuclear

polymorphism, and 2) a distinguishing charactarsstf cpDNA is the lack of
genetic recombination and thus a low rate of charpat take place in the
course of evolution.

The most generally employed genetic markers usechi@racterize
pedunculate oak chloroplast haplotypes are CAPRHRFLP), SSR- (SSRP-)
and SNP-markers. Notwithstanding the fact thated#it approaches are taken
to the analysis, the basis of these methods isremom principle of detection of
cpDNA nucleotide structure variation. It shouldrim#ed, however, that to make
a comprehensive genetic assessment of cpDNA, cemaad integrate the
findings obtained with different methods it is nesa&ry that a unified system
should be devised that will make it possible tocdbgs haplotypic variants
irrespective of the molecular and genetic markeesiu

The results of the study of six SSR logidtl, mdt3, mdt4, mcd4, mcd5
andmkk4 of pedunculate oak cpDNA indicate that three bigplic variants are
represented in Belarus. The results of analysithese haplotypes made with
CAP-markersCD1-Tad, D2T1-Tad, AS-Hinfl and T2FHinfl, are identical
to those obtained through the use of SSR-markers.

Hence the results of haplotyping carried out witfiedent markers are
closely similar, which permits to use the data wiad as the basis for a unified
system of identification of haplotypic variantspEdunculate oak cpDNA.

PASMHOXKEHHUE COCHbI OFBIKHOBEHHOM METO/IOM IN VITRO

Jlebenen B.I'., [llectuopatoB K.A.

Quauan  Uucmumyma  Ouoopeanuvec-kou  XumMuu  UM.  AKAOEMUKO8
MM Illemsaxuna u FO.A.Osuunnukosa, 2. Ilywuno, Poccus.

E-mail: vglebedev@mail.ru.

KiroueBble ciioBa: cocHa OOBIKHOBEHHAs, IN VItr0, MyJbTHUILIHKALNA,
YKOpPEHEHHE.

XBOWHBIC TTOPOJIBI SBISIOTCS HAUOOJIEE CIOKHBIM OOBEKTOM B KYJIBTYpE
pacteHuii in Vitro. OgHaKo HCITOJIB30BAHUE ITOW TEXHOJIOTHH HEOOXOIUMO Kak
JUIsl OBICTPOTO PA3MHOXKEHHUS DJIUTHBIX TEHOTUIIOB XBOWHBIX, TaK M IS
YIIYUIICHHUs] PACTEHUH MeToNaMH TeHHOW uHeHepuu. CocHa OOBIKHOBEHHAs
(Pinus sylvestrid..) siBisiercss 0lHON M3 OCHOBHBIX JIECOOOPA3YIONIMX MOPO B
Poccun, 3aHuMasi BTOpOe MECTO TOCJE JUCTBEHHHUIIBI, U €€ APEeBEeCHHA HAXOIUT
caMo€ IIMPOKOE MpHMEHEHHe. MpbI pa3paboTaniu METOIUKY KIOHAIBHOTO
Pa3MHOXXEHHUS COCHBI OOBIKHOBEHHOH, BKIIIOUAIONIYI0) WHAYKIMIO IOYEK,
MYJIBTUIUTMKAIINIO, SJIOHTAINIO U YKOpeHeHHe 1moderoB. M3 mpoTeCcTUpOBAaHHBIX
cpen MS, LP500, SH, WPM, TEx DCR nawnyumue pe3yiabTaTbhl ObLIH
nonyuyeHbl Ha cpegax LP500u SH. Jlng uHAyKIuM MOYeK HCIOIb30BaJIH
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uTOKUHUHEL 6-BAIl, kunerun, 3eatun, 2P u T/I3 B Pa3JIMYHBIX
KOHIIeHTpanuuX. Kunetnn m 2iP B HE3HAUMTENLHOW CTENEHH CTUMYJIUPOBAIH
opraHorese3, Torma kak O6-bBAIl u 3eaTmH B BBICOKHX KOHIIEHTPAIIUAX
CIocOOCTBOBANM MHAYKIIMH TIOYEeK. BB onpeneneHbl ONTUMAIBHBIE YCIOBUS
MyJIbCOBOM 00paboTku skcruianToB 6-bBAIl. Takke ObUIO M3YyUE€HO BIMSHUE Ha
pPOCT PAacCTeHHMI JJIMHBI CBETOBOTO JHS, MHTEHCUBHOCTH OCBEIICHHUS W HHUTpaTa
cepebpa. JlobGaBneHue aKTUBHUPOBAHHOTO VYIJISi  CHIDKAIO  KOJHUYECTBO
o0pa3yromuxcsi ToYeK, HO CocOOCTBOBAJIO AMOHTanuu nobderos. B pesynbraTe
KOMOHWHAIIMY  BBIMICNIEPEUYUCICHHBIX (AaKTOPOB HAM  yAQJIOCh  JOOHUTHCS
oOpazoBaHus mocie 2-ro maccaxa A0 /-8 moOeroB/KCIUIaHT, YaCTh U3 KOTOPBIX
Morjia OBITh OTHENeHa [JIi CaMOCTOSITEIBHOTO KyJbTUBHpOBaHWs. Jlis
YKOPEHEHHs] MUKPOIOOeroB cocHbl ucnoiibzoBanu cpeasl LP500, SH, DCRu
HaWJIy4dIlIne pe3yapTarhl Oblu mosydeHsl Ha cpeae DCR. HYK unaynupoan
yKkopeHeHue B Oonbiieit crenenu, ueM UMK. TemHoBast 06paboTka u TUI arapa
OKa3ajM CYIIECTBEHHOE BIIMSHUE Ha YaCTOTy YKOpPEHEHHs, KOTopas JoCTUTala
42%. YKOpeHEHHBbIE pacTEeHUs] COCHbI OBUIM YCHEIIHO aJanTHPOBaHbI B
TETUTHIIC.

PROPAGATION OF SCOTS PINE BY IN VITRO CULTURE

Lebedev V.G., Schestibratov K.A.

Branch of Shemyakin and Ovchinnikov Institute oboBjanic Chemistry,
Pushchino, Russia.

E-mail: vglebedev@mail.ru.

Key words: Scots pine, in vitro, multiplication, rooting

Conifer species are most recalcitrant objects faltivation in vitro.
However plant tissue culture methods are necedsatyfor rapid propagation
of elite genotypes and genetic improvement of glant genetic engineering
methods. Scots piné’i{hus sylvestrid..) is one of the most widely distributed
forest tree species in Russia. Its wood used fodymtion of timber, pulp,
furniture, etc. We developed clonal micropropagatmwotocol for Scots pine
including bud induction, shoot multiplication, etmation and rooting. Six
different basal media were tested: MS, LP500, SBRMIV/TE and DCR. SH and
LP500 media gave the best results. BA, kinetintizgéhidiazuron and 2iP at
various concentrations were tested for the indactd adventitious buds.
Kinetin and 2iP had little bud-inducing effect coam@d to BA and zeatin.
Optimal conditions for pulse treatment of explamtgh BA were defined.
Influence of light intensity, photoperiod lengthdasilver nitrate on explants of
Scots pine were investigated. Addition of activaigthrcoal inhibited bud
production but promoted shoot elongation. Inductdry-8 shoots/explant was
obtained after two subcultures by means of comimnatf above factors. For
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rooting LP500, SH, and DCR media were tested. DGRlium demonstrated
the best results. Rooting frequency was higher wélemots were rooted on
medium containing NAA compared to IBA. Dark treatrhand agar type had
significant impact on rooting of Scots pine in eitrRooted plantlets were
successfully acclimatized in the greenhouse.

AHAJIN3 ABCOJIOTHOM MACCHI CEMSH PICEA ABIES SUBSP.
EUROPAEAU SUBSP.ACUMINATA

Mapxkesuu T.C.
Hucmumym neca HAHPB, 2. [ omens, benapyceo.
E-mail: Tatjana2002_21@inbox.ru

KmoueBble cioBa. aOcomoTHas Mmacca ceMmsH, Picea abies subsp.
europaeau subsp acuminai

[{leHHOCTD BBIPAIIUBAEMBIX BHICOKOIIPOYKTHBHBIX JICCHBIX HACAXKICHUH B
MIEPBYIO OUYEPElb OMpPEIEISIeTCS TPOUCXOKICHUEM, a TaK K€ HACIEACTBCHHBIMU
Y TIOCEBHBIMH Ka4eCTBAMH CEMSIH HCITOJIb3YEMBIX JUISI UX co3aanus. [Tpu orneHke
X KadecTBa 0co00€ MECTO OTBOJUTCS TaKkoMy TokaszaTemo kak macca 1000
CeMsH. YCTAaHOBJICHHE B3aWMOCBSI3M MEXKIY JaHHBIM ITOKa3aTelieM KauecTBa
CEeMSH U OCOOCHHOCTBIO CTPOCHHS T'€HEepaTHBHBIX opraHoB Picea abiessubsp.
europaean subsp acuminat mo3BoJIUT B JATBHEHUIIIEM UCIIOIB30BATH CTPOCHHUE
IIMIITKA ¥ TAT CEMEHHOW YelTyH Kak Mapkep sl quddepeHIanud CEMEHHOTO
MaTepuraja BO BpeMsl €ro 3arOTOBKH.

COop ceMeHHOro marepuana MPOBOAWICS B €IbHUKAX UYEPHHUYHUKAX B
10)KHOM apeaje npouspactanus P. abies(Haunonanbhblil napk «lIpUmsSTCKuii»,
Masnoputckuii Jiecxo3 — TreoboTaHMYecKas TOJ30Ha TpalbOBBIX IyOpaB u
JIro0aHCKHit 1eCcX03 — MO/I30HA €JI0BO-IPabOBBIX J1yOpaB).

AHanu3upys MOJIy9eHHbIE HAMH PE3yJbTaThl M0 U3YYCHUIO abCONIOTHON
MacChl CEMSIH MOKHO TOBOPHTH O TOM, YTO pa3Max M3MEHYMBOCTH €€ IIUPE B
npenenax SUbsp acuminad, mexemn Subsp.europaea. Ognako s Subsp.
europaeamno Kaxaoi U3 UCCIENOBAHHBIX TEPPUTOPHUI OTMEUEHO HamOOJbIlIee
cpennee 3Hadenne maccbl 1000 cemsiH. Uto Kacaercss cpenHero 3HaYeHUS
JaHHOTO TIoKa3aTelst Mexay Subsp.europaean subsp acuminat B xkaxmaom u3
HACaXJICHUH, TO JIOCTOBEPHBIX PANTMYUI MEXITY MOJBHIAMHU HE YCTAHOBJICHO.
ChaemyeT OTMETHTh, 4YTO 10 aOCOJNIIOTHOH Macce CeMSH  BBISBIICHBI
CTaTHCTUYECKU IOCTOBEPHBIE PA3IINUUS MKy AEPEBbSIMH, MPOU3PACTAIOIIUMHU
B Pa3IMYHBIX HacaxaeHUsX. OIHAKO 3TH MEXKIOMYJSIIMOHHBIE pa3IUdus He
KOPPEMHUPYIOT HU C TeorpaduIecKuM pacCTOSTHIEM MEKTy HaCaXACHUSIMH, HU C
NPOM3pACTAaHMEM WX B PA3NIMYHBIX TI'e000TAHWYECKUX IMOA30Hax. Tak,
HauOONbIINE JOCTOBEPHBIC pa3IUYMs BBISABICHB MEXIy HacaxjacHusmu P.
abiesMasopurckoro aecxosza u HIT «[IpunsiTCKuif», HECMOTPS HA TO, YTO OHU
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pacrojioKeHbl B Ipejaeiax OJHON reoOoTaHmueckoil moa3oHbl (ipos=4,04).
JlocTOBEpHBIE pa3iMyus TAKXKE YCTaHOBJICHBI MEXIYy HacaxjaeHusmu P. abies
HIT «lIpunstckuii» u JlroOaHCKOro Jecxo3a, HAXOASIIUXCA B Pa3IUUYHBIX
reoborannueckux moa3oHax (tpos=3,71). 'eorpaduueckoe paccTosHHE MEXIY
HacaxaeHussMu Jlro6aHCKOro u ManlopuTCKOTO JIECX030B OOJIbIIE YeM MEXKITY
HIT «IIpunstckuit» u JlrobaHnckuMm Jnecxo3oMm, U MeHble dem Mmexay HII
«[Ipunsarckuin» 1 MalopuTCKUM J1eCX030M. TeM He MEHee, CpeAHUE 3HAYECHUS
Macchl ceMsiH HacaxaeHuil JlroGaHckoro m MaJopUTCKOTO JIECX030B MEXKITY
co00¥ CTaTUCTUYECKH JOCTOBEPHO He oTmuatorces (ty 0s=0,83).

Eciim cpaBHHTH TOJBKO MpeacTaBUTEICH SUDSP.europaea mus pasHbIX
HACAXICHUI, TO HAOIOTAFOTCS TE YK€ CaMble Pa3INyrsi, KOTOPhIE OTMEUYCHBI TIPH
CpaBHCHMHU HacaxjJeHuW B 1emoM. Mexay JlroGanckum secxozom u  HII
«[Ipunstckuit» (o os=3,71), a Tak ke Mexay Mamopurckum jecxo3om u HIIT
«[Ipunstckuii» (fho5=3,15). B cayuae mnpeacraBurencii Subsp acuminad
pa3uyusi CTATUCTUYECKU JOCTOBEPHBI Mexay MajJopuTCKUM JIECXO030M U
HaIMOHAIbHBIM TTapkoM (tg 05=2,42).

B pesynbTaTe npoBEEHHBIX UCCIEIOBAaHUMN BBISBIECHO, YTO HAWOOJIbIINN
pa3smax m3menunBocTH Macchl 1000cemsH mupe B npezenax subsp acuminad,
Hexenmu SuUbsp europaea.OaHako HanOoJIbIIee CpeIHEe 3HAYCHUH a0COIIOTHOM
Macchl, TOJMYYSHHBIX C OCTPOBHBIX €JIHHUKOB XapakTepHo 11l SUbsp.europaea.
OmnpeneneHo, 4To HE MMEETCS JTOCTOBEPHBIX PA3IWYMil MEXTy aOCOIIOTHOMN
Maccoii ceMsiH SUbSp europaean subsp acuminat:, moay4eHHBIX ¢ OHON U TOH
xe Tepputopur. OTMEUYeHO, 4To Mexay HacaxkiaeHusmu no macce 1000 cemsin
HEe HAOMI0MaeTcs KOppemsud HU C TeorpadudecKuM pPacCTOSHHEM, HU C
MPOU3PACTAHUEM UX B PA3TUYHBIX T€0OOTAHMYECKHUX MOA30HAX.

ANALYSIS OF ABSOLUTE MASS OF SEEDS OFPICEA ABIES SUBSP.
EUROPAEAAND SUBSP.ACUMINATA

Markevich T.S.
Forest Institute of the National Academy of ScisrafeBelarus, Belarus.
E-mail: Tatjana2002_21@inbox.ru.

Key words: Absolute seed masBjcea abiesubspeuropaeaand subsp.
acuminata

The value of merchantable timber stands is govemadhly by seed
origin and quality. When evaluating seed qualitytipalar emphasis is placed
on mass of 1,000 seeds. The interrelationship [Etwinis seed quality
parameter and peculiarities of the formation ofegative organs dPicea abies
subsp.europaeaand subspacuminatawill permit the use of the cone structure
and seed scale type as markers to differentiatd se&terial during seed
harvesting.
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Seed material was collected from whortleberry spriorests located in
the southern natural range Bf abies(National Park “Pripiatskiy”, Malorita
administrative forestry enterprise — a geobotanstdlzone of hornbeam oak
forests and Liuban administrative forestry entegri- a subzone of spruce-
hornbeam oakeries).

Analysis of absolute seed mass revealed that sabaminataexhibited a
wider range of its variability than subspuropaea However, mean mass of
1,000 seeds collected from trees of sulespopaeain each of the areas studied
was the highest. In regard to means exhibited lg@seuropaeaand subsp.
acuminatain each of the stands studied, no significanieddhces were revealed
between the subspecies. It should be noted thdiststally significant
differences in absolute seed mass were revealethaith@ tress occurring in
different stands. However, there was no correlatibetween these
interpopulation differences and geographic distanoetween the stands and
their sites in different geobotanical subzones. hwstance, the greatest
significant differences were revealed between Rhebiesstands growing in
Malorita administrative forestry enterprise and ibladl Park “Pripiatskiy”
despite the fact that these occurred in the sambaganical subzone s =
4.04). Also, significant differences were revealetween theP. abiesstands
occurring in National Park “Pripiatskiy” and Liubasmdministrative forestry
enterprise located in different geobotanical sukzor{pos = 3.71). The
geographic distance between the stamidkiuban and Malorita administrative
forestry enterprises was longer that that betweatioNal Park “Pripiatskiy” and
Liuban administrative forestry enterprise and skotlhan the distance between
National Park “Pripiatskiy” and Malorita adminidtiree forestry enterprise.
Nevertheless no statistically significant differeacwere revealed in means of
mass of seeds collected from the stands of LiulmahNalorita administrative
forestry enterprises(is= 0.83).

A comparison between tree individuals of subsgpropaeain different
stands and that between the stands reveled the diffieeences, namely, the
differences between Liuban administrative forestmyerprise and National Park
“Pripiatskiy” (toos = 3.71) and between Malorita administrative fonrgstr
enterprise and National Park “Pripiatskiys = 3.15). With respect to the
representatives of subspcuminata statistically significant differences were
revealed between Malorita administrative forestmjeeprise and National Park
“Pripiatskiy” (tpos= 2.42).

The results of the research demonstrated that sabsminataexhibited a
wider range of variability of mass of 1,000 seedsnt subsp.europaea
However the highest means of absolute mass extibitensular spruce forests
were typical for subspeuropaea It was found that subsguropaeadid not
differ significantly from subspacuminatain absolute mass of seeds harvested
from the same area. It should be noted that by w$£900 seeds there was no
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correlation between the stands and geographic ndista and their sites in
different geobotanical subzones.

SEASONAL VARIATION IN SEED CROP AND CONTRIBUTION TO
GENETIC COMPOSITION OF PROGENY FROM OUTBREEDING
MODEL SEED ORCHARD OF PICEA ABIES (L.) KARSTEN.

Misiorny A., Chatupka W., Dering M.
Institute of Dendrology, Polish Academy of Scienkésnik, Poland.
E-mail: amisiorny@poczta.onet.pl.

Pe3rome
AHanM3UpPYIOTCS OCOOCHHOCTH (OPMHUPOBAHUS YypOXKas CEMSH elu
€BPOMNEHCKON B JIECCHOM MUTOMHUKE, OCHOBaHHOM B 1981 ro1y M3 ceMsH MATH
reorpaduyeckux KynbTyp. [IpencraBneHsl cpaBHUTENBHBIE JAHHBIE O CEMEHHON
IPOAYKTHUBHOCTH CO3JaHHBIX TreorpaduyecKux KyJIbTyp B ypokaiHbie (1994,
2004 u 2006) roxapl. Ilpoananu3upoBaHbl PE3yJIbTAThI OIEHKHA IMOCEBHBIX
Ka4yeCTB CEeMsIH €11, COOpaHHBIX BO BCE YPOIKAMHBIE TOJIBI.

Key words: Nowary spruce, seed orchard, seasonal variatisaed crop,
provenance contribution

The prediction of genetic gain and promoting theage diversity in seed
orchards is based on the assumption of panmixiaveder, numerous studies
have shown that equal probability of mating betwaewy pair of individuals in
orchard is unrealistic since flowering and phenglogay vary considerably.
Meanwhile, compatibility in floral phenology is omé the fundamental factors
that effectively influence on the genetic diversaipserved in seed orchard
progeny.

The “Outbreeding” model Norway sprudei¢ea abieqL.) Karsten) seed
orchard was established in 1981. It is locatedkpeamental forest belonging to
Institute of Dendrology Polish Academy of Sciendeskornik, Poland. The
seed orchard consists of five populations origihdtem distinct geographical
provenances: four from Poland - Kolonowskie, Seri{@rniszewice, Istebna -
and one from Ukraine — Jasina. Those five populatioave proved to archive
the best results in terms of different growth sahd plasticity in international
IUFRO 1964/1968 provenance trial.

The aim of this studies was to test the hypothd&ised clones from
“Outbreeding” Norway spruce model seed orchard hageal chances to
participate in crossings. We assume that despstendi geographical origin the
synchronization of flowering periods between cloisesnough to result in equal
contribution of clones into total seed crop. Cowese collected separately from
each graft in three mast-years, in 1994, 2004 &06.2iIn 2008 seeds from each
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three mast years were examinated for several:tvagight of 1000 seeds (full +
empty), weight of 1000 full seeds, percentage df daeds, mean number of
seeds per cone (full + empty) and mean number bfskeds per cone.
Additionally, individual maternal success of fivagle trees representing each
of provenance in all three mast-years was analyne2D07, two hundreds seeds
from each of mast-years, from those maternal tnesxe sown in containers with
perlite in greenhouse. Germination ability and salv were analyzed. The
results were evaluated statistically evaluated.

In 1994, 93,14% of total clones present on plamtaproduced the cone
crop, in 2004 — 66,67% and in 2006 - 86,27%. Destits, in year 1994 the
percent of full seeds on average was lowest — 4b&%the tendency to increase
was noted in next years — 60,13% of full seedDiM2and 72,16% in 2006. The
weight of 1000 seeds was also increasing in sulesgquast-years: 8,01 g in
1994; 8,21 g in 2004 and the highest weight wasrted in 2006. Among the
five maternal trees that were chosen for analy$isndividual reproductive
success the highest percent of full seed in 199 weted for maternal tree
form “Kolonowskie” provenance — 56%, in 2004 it walso maternal tree from
this provenance — 93% and in 2006 trees from “38sin90,2%. The highest
germination ability for seeds from 1994 was notes Mmaternal tree of
“Kolonowskie” provenance — 83% and lowest for mottree from “Serwy” —
0,5%; in next mast-year in 2004, the best was mdtke from "Karniszewice”

- 92,5% an the lowest germination ability was régarfor tree from
“Kolonowskie”. In 2006, best result was reachedngther tree of “Istebna”
origin — 89%, and lowest result reached mother foren “Serwy” — 59%.
Overall, the highest position in ranking of gerntioa ability was obtained for
mother tree from “Karniszewice”, on the second pasiwere two mother trees
form “Istebna” and “Kolonowskie” and the third ptish was noted for “Jasina”
and “Serwy”. Among the three mast-years recordedhis plantation, the best
germination ability and survival for the materne¢ds was noted in the last
analyzed year, 2006.

On average, the tendency for quantity and quafityeed crop to increase
was noted according to proceeding mast-years. Rastdined during our study
may be recognized as the indicator of maturatiothisfplantation.

OLEHKA JOJIM ITEPEKPECTHOI'O OIIBIVIEHUA U YPOBHA
NHBPUUHI'A B IONIYJIAALUAX PINUS CEMBRAL. U3
YKPAUHCKHUX KAPIIAT U ABCTPUMCKHNX AJIBIT

Mynpuk E.A.l, BbesiokoHDL M.M.l, Kynuna E.B.l, Beaokonn IO.C.l,
Hlynaep C.2 Momuros JI.B.!

1H}Ltcnmmym obweti cenemuxu um. H.U. Basunosa PAH, 2. Mockesa, Poccus.
ZcDedepanbezﬁ uccnedosamenbCKutl yeHmp no aecam, Aecmpus.

E-mail: mudrik_len@mail.ru.
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KimoueBble ciioBa: Pinus cembracucrema ckperiuBaHus, IepeKPECTHOE
OTbUICHUE, THOPUIUHT, MUKPOCATEIUIUTHI, U30(PEPMEHTHI.

CocHa kenpoBas eBpomeiickas, Pinus cembral. — penukToBBI BUJ
cybanprnuiickoro nosica Anbn 1 KapnaT ¢ orpaHudeHHBIM (GparMeHTUPOBAHHBIM
apeasioM, HEOOJBIIOW TUIOTHOCTHIO TOMYyJNANWH W, KaK CJEICTBHE,
OTHOCUTEITFHO HHU3KHM YPOBHEM T€HETHYECKOW m3MeHYMBOCTH. CoKparieHue
apeama P. cembra uz-3a Bo3pacTaromieli aHTPONOTCHHOW HArpy3Ku U
MIO0ANBHBIX ~ KIMMATHYECKUX  CIBHTOB  CIIOCOOCTBYET  YCYT'YOJICHHIO
HEOJAronmpUsITHBIX TPOIECCOB, MPHUBOASIMNX K OOCTHEHUIO TEHETUYCCKOM
CTPYKTYpbl MaJIOYMCIIEHHBIX MNOMYJSIIUA AaHHOTO BuAa. OJIHUM U3 Ba)KHBIX
nokasateyied MOJJEepX aHUs TE€HETUYECKOTO pa3zHooOpa3us B CBOOOJTHO
CKpEUIMBAOIICHCS ~ MOMYJISIUMKA  BETPOONBUIAEMBIX  PACTEHU  ABISIETCS
ONTUMAJILHOE COOTHOILICHUE JIOJHM CaMO- U MEePEKPECTHOrO OnblIcHUs (cuctema
ckpenuBanus). CokpaiieHre MmIoTHOCTH momyssauuid P. cembra ocodenno Ha
IpaHUlIe PACTIPOCTPAHEHUS BHUJIa, MOKET YBEIMUUBATH IIPOLIEHT CAaMOOIBUICHHUS
U OJIM3KOPOJCTBEHHBIX CKpeluBaHuii. [loBbIlieHre ypoOBHS MHOpUIWHTA, B
CBOIO OUYE€pe/b, MOXKET MPHUBOJIUTHh K CHIDKCHHIO aJallTUBHBIX BO3MOXKHOCTEH
nomyJsiui. M3ydeHne cUCTeMbl CKPEIUBAaHUS B MOMYJIANMAX U3 IIEHTPATbLHOM
U OKpamHHOW dacTed apeama P. cembramo3sosmT Oosiee TOTHO OTPa3vTh
HaIpaBJIeHUE TEHETUYECKHUX MPOIIECCOB BHU/IA B IIEIIOM.

Jlnst aHanmu3a cucTeMbl cKkpemuBaHus P. cembras mnentpansHON wacTu
apeaia M3y4daJdd CeMEHa OT CBOOOJHOTO OMBLICHUS JBYX TOMYJSIUN U3
samagHoit (Ymxay3en) u BoctouHoir ([Taamp) yacteit ABCTPHMCKHX AJIBIIL.
OueHky cuctembl ckpemuBanus P. cembra ma BocrouHoi TpaHHIle
€CTECTBEHHOTO PpAaCIpOCTPAHEHUs] TMPOBOJUIM B TpeX MOMYJIALHUAX U3
Vkpaunckux Kapmar (["amxuna, [oprasbl, Siiko). AHaau3 OPOBOAWINA C
UCIIOJIb30BAaHUEM JIBYX KJIACCOB MOJEKYJISIPHBIX MapKepOB: MOJIUMOP(PHBIX
uzopepmentuoix  (Adh-1, Fdh, Lap3, Mdh-2, Mdh-4, Pgml u
mukpocareuutHeix (Pclb, Pcl8, Pc231okycos.

B anpnuiickux NOMyJsANUsAX 3HAYCHUS MHOTOJIOKYCHOM OLEHKH JOJIH
nepekpectHoro ombuteHus (ty) ObUIM T0CTATOYHO BHICOKH M OJIM3KH IO JaHHBIM
nzopepmentHeix (Ymxaysen: t,,=0,916+0,070; ITaams: t,=0,898%0,038) u
MukpocareumTHeIX (YwmxayseH: 1,,=0,879+0,036; ITaans: t,,=0,893+0,038)
JOKycoB. 3HaueHue KoddduiueHta HUHOpUAMHTA Fs MO HU30(EepMEHTHBIM
naHabpM okazanoch Hwke (0,025u 0,054),9em no mukpocaremmutHeiM (0,8 1
0,12). I1peBbiliieHre 3HaYEHUH ty, Haa OMAHOJIOKYCHOM OIICHKOM ayTKpPOCCHHIa
(t) cBUICTENBCTBYET O HAJIMYUHU OJM3KOPOJCTBCHHBIX CKPEUIMBAHUNA B 00CHX
BbIOOpKax. B kapmarckux mnomyisuusx 3HadeHus i 1o u30¢pepMEHTHBIM
JOKycaM OBbLIM 3HAUUTENIbHO HUXE, YeM B alblUUCKUX, U HAXOAWIUCHh B
npeaenax ot 0,700%0,054 fiiko) mo 0,748%0,064 I{opransil), a ypoBeHb
WHOPUIUHTA, COOTBETCTBEHHO, ObLI BBIIIIE (21,5-22,9%). Ilo
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MUKPOCATEJUIMTHBIM JIOKyCaM JOJs ayTKPOCCHHTa B KaplaTCKUX BBIOOpPKAX
ObLIa HECKOJILKO BBIIIE, YeM 10 n30pepMeHTHBIM. B monymsuusx P. cembraus
VYkpaunckux Kapmar moBbIlieHHBIH ypOBEHb MHOPUAMHTA TaKke 00YyCIOBIICH
OMU3KOPOJCTBEHHBIMUA CKPEIIUBAaHUSAMU. TakuM o00pa3oM, TMOJyUYEeHHBIE C
MIOMOIIBI0 MOJIEKYJISIPHBIX MapKepOB KOJWYECTBCHHBIE OIEHKU IMOKa3ajH, YTO
nomyysiiu P. cembra Ha BOCTOYHOW TpaHUIlE pacnpoCTpaHCHHS BUIA
XapaKTEePHU3yIOTCS 00Jiee HU3KOW CTEMEHBIO OMBLICHUS U 00Jiee BBICOKHM
YPOBHEM WHOPHUIWHTA TIO CPABHEHUIO C MOMYJANHUSAMHU M3 IICHTPAIHLHOW YacTH
apeasia, 4TO JIOJDKHO OBITh YYTEHO MPU TPOBEICHUHM PAOOT MO COXPaHEHUIO
reHOo(OH/1a ATOTO IIEHHOTO JIECOOOPa3yIOIIEro BU/A.

Paboma noooeporcana npoepammamu [lpezuouyma PAH «buonocuueckoe
paznoobpazue» (noonpoepamma «l'eHohonob u 2eHemuyecKoe
pasnoobpasue»), dIpoucxodicoenue buochepvl u 260110YUsL OUO-2C0I02ULECKUX
cucmem» (nanpasnenue ), a maxoce LI «Hayuno-nedazoeuueckue xaopuol
unnosayuonnou Poccuu» (Hanpasnenue 1.1, ockonmpaxm 02.740.11.0281).

ESTIMATION OF THE OUTCROSSING RATE AND INBREEDING
LEVEL IN PINUS CEMBRAL. POPULATIONS OF THE UKRAINIAN
CARPATHIANS AND AUSTRIAN ALPS

Mudrik E.A. %, Belokon M.M.}, Zhulina E.V.%, Belokon Yu.S?, Schiiler S?,
Politov D.V.!

Vavilov Institute of General Genetics RAS, MosdRussia,

’Federal Research Centre for Forestry, Natural Hataand Landscape,
Austria.

E-mail: mudrik_len@mail.ru.

Key words: Pinus cembra,mating system, outcrossing, inbreeding,
microsatellites, allozymes.

Swiss stone pinPinus cembrd.. is a relic species of subalpine mountain
belt of the Alps and the Carpathians having resticange, and typically low
stand density. This leads to relatively low genegeiability observed in the
populations of this species. ReductiorPaius cembrd.. range due to increased
anthropogenic pressure and global climate change@es negative processes
of depauperization in genetic structure of smalpyation of this vulnerable
species. Among most important indicators of sounplufation genetic structure
Is an optimal proportion of selfing and outcrossingpich is the key parameter
in mating system analysis. Low density ®af cembrapopulations especially at
range limits may increase rate of selfing and cogsmeous mating. Such
inbreeding, in turn, may lead to reduction of papioih adaptedness. Mating
system analysis in central and marginal populatafi3. cembran undertaken
here to more comprehensively reflect current germebcesses in this species.
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For mating system analysis we collected open-pifid seeds in two
populations from western (Umhausen) and easteral)(parts of the Austrian
Alps. Mating system estimation at eastern speeiege limit was conducted on
the seeds from three stands located in the Ukraifiarpathians (Gadzhina,
Gorgany, Yayko). Parameters of mating system wstenated based on data
from two classes of genetic markers — polymorphazgme Adh-1, Fdh, Lap-

3, Mdh-2, Mdh-4, Pgm-1and microsatellite Rclb, Pc18, Pc23loci. In the
Austrian populations values of multi-locus estimatere relatively high and
similar by allozyme (Umhausen,;,=0.916+0,070; Paalt,,=0.898+0,038) and
microsatellite (Umhausen,;,=0.879+0,036; Paalk,=0.893+0,038) loci. Values
of inbreeding coefficients by allozyme data was lower (0.025 and 0.054), than
by microsatellite data (0.8 and 0.12, respectiveBgme excess ot,, values
over single-locus estimate of outcrossing rajeeftidences for consanguineous
matings in both samples. In Carpathian samplgsvalues calculated by
allozyme data were substantially lower than ingamples from the Alps, varied
from 0,700+0,054 (Yayko) to 0,748+0,064 (Gorgamand inbreeding level was
correspondingly higheiHs=0.215-0.229). In Carpathian samples, microsagellit
data demonstrated higher outcrossing rate thamzyafle data and some
biparental inbreeding was also observed. Therefuue,quantitative estimated
obtained by means of two classes of molecular genwrkers showed thét.
cembraat the eastern limit of its range are characterizgdower level of
outcrossing and higher inbreeding than populatifvam central part of the
range. These results should be taken into accoumle wlanning genetic
conservation measures in this valuable coniferispec

The study was supported by Fundamental Researchrérs by the
Presidium of Russian Academy of Sciences «BiolbBiw@rsity» (Subprogram
«Gene Pools and Genetic Diversity») and «The OrmfirBiosphere and the
Evolution of Geo-Biological System» (Division l8nd the Federal Program
«Scientific and Pedagogical Personnel of Innovatiessia» (Division 1.1,
Contract 02.740.11.0281).
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KiawueBble cjoBa. CcUTHaJIbHAs POJIb HHUTpATa, PpEryuanusa ICHOB,
Kpaxmall, JpE€BECHLIC PaACTCHH.

A30T MOYBBI SBIISIETCS HE TOJHLKO MCTOYHUKOM ITUTaHUS paCTCHHﬁ, HO H
BBIIIOJIHACT BAXXHYIO CHIHAJIBHYIO POJIb B PCTYJIAAIUKU KIIIOYCBBIX q)CpMCHTOB
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KOHCTPYKTUBHOTO MeETa0OIM3Ma M ero TpaHCKpunToMa. Ha ocHoBe 3Toro
MPOUCXOANT MporpaMMmupoBanue u B3aummozeicteue C- m N-merabonm3ma, B
3HAYUTENBHON  CTEMEHW  OMNPEAeNSAIONIer0  pa3BUTHE W aJalTalfio
pPaCTUTENIPHOTO OpraHu3Ma, 4TO OMocpeioBaHO 3kcmpeccuer 6osiee 50% ero
reHOMa.

Hawmu [Bpyckosa ¢ coat., 2009;Hukutun ¢ coast., 2010]moka3ano, 4ro
B chepy MO3UTHBHOIO HHUTPATHOTO M AMMOHHMWHOTO CHUTHAJIMHTA BOBJICUCHA
caxapozocuntaza (CC), ompenmensiromas yxe Ha CTapTOBOM  ypPOBHE
JUCCUMHIJISILIMM ~ caxapo3bl HMHTEHCHBHOCTh ToToKa (C-meTabonmutoB B
HaIpaBJICHUU CHHTE3a a30TCOACpKAIIUX BemecTB. [Ipu 3TOM y TpaBSHUCTBIX
pacTeHHi, TJIe caxapo3a SBJISICTCS TJIABHBIM HCTOYHUKOM OdHepruu u C-
aKIENTOPOB MPH ACCUMIUIALIMK a30Ta, HUTPAT U aMMOHHM BKJIIOYAIOTCS B
perymsimuro  CC  He Tombko B mepuon Haubombmied 3 QexTuBHOCTH
doTrocuHTE3a, HO W B HadaibHble (as3bl pPa3BUTHS PACTCHUI, KOT/a WM
CBOMCTBEHHO TeTepoTpOo(PHOE MUTAHHE.

B oTnmune oT ogHONETHUX TpaB JPEBECHBIC PACTEHUS C UX MHOTOJICTHUM
IIUKJIOM POCTa XapaKTepHU3yIOTCS BPEMEHHBIM 3alacaHueM pa3nndHbix popm C-
CyOCTpaToB HJisl MOCHEAYIOIIEeH Ce30HHOW YTHIM3AIlMM MPH YCBOCHHH BHOBB
NOCTYMNAIOIIET0 WJIM paHee 3amaceHHoro aszora. OpHOW M3  Takux
YHHUBEpPCAJIbHBIX (OPM JCTIOHUPOBAHHOTO YIJIEPOAa Y JPEBECHBIX PACTCHUM
SIBJIICTCS KpaxMall. B COOTBETCTBHM C MOCJICIHUMHU JOCTHKCHHUSAMH B 00JIaCTH
U3YYCHUS POJIM HUTPATHOTO W aMMOHUHHOTO MOHOB B PETYJISIIUU KIFOYCBBIX
(GepMEHTOB YIJIEpOJHOTO OOMEHa Yy TpPaBSIHUCTBHIX pPACTEHUN B KayeCcTBE
MIEPBOOYCPESAHBIX M MPAKTUYCCKU TIOJHOCTBIO HEPEIICHHBIX MOTYT OBITh
MIOCTAaBJICHBI CIICYIOIINE, OTHOCSIINECS K IPEBECHBIM BHUIaM, BOIIPOCHI.

— npammune NH;” n NOj-curmanmura B OTHOIIEHMH (DEPMEHTOB
MOOWIM3aIMl W YTWIW3allMK YIyiepoja Kpaxmajia B a3oTHOM oOmene. O
BO3MOXKHOCTH TIOJIOKHTEITFHOTO OTBETA HA JAHHBIN BOIPOC CBUICTEIHCTBYIOT
pe3yNnbTaThl  HEJABHO TPOBEACHHBIX  HWCCIECIOBAHWA, IMOJIyYeHHbIE Ha
MHOTOJIETHUX TPABSHUCTHIX PACTCHHUSX,

— HaNpaBJICHHOCTH (MO3UTUBHBINA, HETATUBHBINA) U KOHKPETHBIC MUIIICHU
curnanuara (AJI®-rmoko3zonupodochopuiiaza, aMuiiasbl, MajabTasa);

— opramHas KOMIapTMeHTaus (JIOKaIu3alus) CHTHAJMHTAa B CBSI3U C
denodasoii (paciyckanue MO4YeK, pOCT U BEI3pEBaHHUE MIOOETOB);

— KOOpAMHALIUA MMOTOKA yriiepoaa Ha cuHTe3 N-MeTaboIuTOoB ¢ 3aTpaTaMu
Ha JIpyTrue HyX bl (POCT, TCHEPaTUBHOE Pa3BUTHE).
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BBIPAINUBAHUE ITOCAZJOYHOI'O MATEPHUAJIA IYBA
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MHoro4rciaeHHbIE TOJOXKHUTEIbHBIE KadecTBa jay0a kpacHoro (Quercus
rubra L.) — BbICOKasi JI€KOPAaTUBHOCTh, HETPEOOBATEILHOCTh K MOYBE, Ta30- U
JIBIMOYCTOMYMBOCTh, a TaKXe YCTOWYMBOCTHP KO MHOTHM BpEAHUTENSIM U
00Ne3HsIM — TOBOPAT O TEPCHEKTUBHOCTH JAaHHOTO BHUAA JJIA TOCATOK B
TOPOJICKUX JIeCax | JIECOMapKax M B PEKPEAIMOHHBIX JIecaX.

[Ipu BHeOpEeHWM IMEHHBIX WHTPOIYIIEHTOB IEPBOCTEIIEHHOE BHUMAHUE
CIEeyeT YAENATh MOMyUYEeHUI0 BHICOKOKAYECTBEHHOTO MOCAJOYHOTO0 MaTepuaa,
TaK KakK JTO SBISIETCS 3aJ0TOM CO3JIaHUS YCTOWYMBBIX W JIOJITOBEYHBIX
HACaKJICHNM.

HccnenoBanuss mocagoyHOro Marepuanga 1gyba KpacHoro u Ay0ba
YepernryaToro MpoBOIMWINCH Ha Tepputopuu l[IpaBauHckoro u ['peGHEBCKOTO
MUTOMHUKOB MOCKOBCKO# 00nacTu. ONBITHBIE TIOCEBHI OBUTH 3aJI0)KCHBI B Mae
2009 roga cemenamu Kypckoro npoucxoxaenus (KopeHeBCKOro y4acTKOBOTO
necundectBa CymkaHckoro JiecHuuecTBa Kypckoii ooacTh).

B TlpaBauHCKOM THUTOMHHUKE OBLT MPOU3BEACH TPEXCTPOUYHBIA IOCEB
Kemyel ¢ JadbHeWIIMMU MEXaHU3UPOBAaHHBIMU yxonamu. Jlo moceBa
npoBesieHa 00paboTka mouBkl 1% payHmamom, mocie moceBa — 00paboTka
IyaHOM, 3aTeM MyJIbddpoBaHue (Ha 1M OMIJIOK: MOTOMHTOBas Myka — 2,411,
KOMIUIEKCHOTO ymoOpenuss — 4 xr). B teueHwe nera (Kakaple TPH HEICIH)
IpOBOAMIIACE 00padOTKa (PYHIA30JI0M.

B I'peOHEBCKOM NMUTOMHHKE KEJIyAH BBICEBAINCH B OOpPO37bI MOIMEPEK
rpsabl ¢ pazamyHOU TyctoTod mocaaku (25, 50, 100mryk). B Teuenue nera
MPOBOJUIINCH PYYHBIC YXOIBI: TPOTOJIKH W PBHIXJCHUS. YIOOpEeHHS He
IPUMEHSLITUCH.

Pesynbrathl nccienoBaHUN OMHOJETHHUX CESHIICB AyOOB IOKAa3bIBAIOT,
YTO TPYHTOBAsI BCXOXKECTh CEMsIH Iyba KpacHOTo u 1y0a 4epenryaToro BbICOKasl,
(95 1 90% cOOTBETCTBEHHO); aHAIU3 JaHHBIX TOJIIUHBI CTBOJUKA Y OCHOBAHHMS
KOPHEBOW IIEHKH W BBICOTHI CESHIIEB B KOHIIE BETETAI[MIOHHOTO MepHoja
MOKa3bIBACT, YTO JYYIIUA pOCT W JuaMmeTp y cesHueB IIpaBmuHCKOTO
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MUTOMHHUKA KaK Jay0a KpacHOTO, TaK M qy0a YepenrdaToro U UMEIOT Pa3HHUILY C
JTaHHBIMHU, TIOJIYYCHHBIMH Yy cesHIeB [ peOHEeBCKOro mNUTOMHHKA Ty0a
YeperniaToro — o BeICOTE U JUAMETPY B 2 pa3a; ayda KpacHOTO MO AUaMETpy — B
2 pasa W WUMEIOT JOCTOBEPHBIE OTIMYHMS OT OCTAJIbHBIX BAapUAHTOB
(ko dunmentsr  gocroBepuoctn (43=9,3; 11,2; 8,6060mbiie koddduimeHTa
nocroBepHoct  Cteromentsl  t=1,96 mnpu S-TMu  MOPOIEHTHOM  ypOBHE
3HaYMMOCTH); B KOHIIC BETCTAIIMOHHOI'O CE30Ha y CESHICB Jy0a KpacHOTo
HAO0JI0JAIOCh HaJM4Me BTOPUYHOrO TofoBoro mpupocta y 90% pacrenuit, y
ny6a gepernmaaroro —y 10% pacrenuii; BCTpe4aeMOCTh CTaHIAPTHBIX CESTHIIEB
Kak ay0a KpacHOro, Tak W mayba depermdaroro mpeobnanaet B [IpaBaumHCKOM
nutoMHuke 98 u 92% cootBercTtBenHO mpotuB 60 u 10% B ['peGHEBCKOM
MTUTOMHUKE.

[To uroram mpoBeaeHHON PabOTHI MBI MOKEM CKa3aTh, YTO CESHIIBI AyOa
KPacHOTO TIOKAa3bIBAIOT JyYIlIMEe pe3yabTaThl IO IOKa3aTelsiM BBICOTHI,
auamMeTpa U OBICTPOTHI TOCTHDKEHHUSI CTaHIAPTHBIX MapaMETPOB M MOTYT OBITh
PEKOMEH/IOBaHbI K BBEJICHHUI0O B KYJNBTYPhl, MEXaHH3UPOBAHHBIC YXOJbI
ONMaronmpusiTHO CKa3bIBAIOTCS HA BBIPAIIMBAHWW CESHIIEB W MPHUBOIAT K
MOJTyYEHUIO JTYUIIIUX PE3yIbTaTOB B KOPOTKHE CPOKH.

CULTIVATION OF THE PLANTING MATERIAL OF THE RED OAK
AND THE ENGLISH OAK IN NURSERIES OF THE MOSCOW AREA

Novikova U.E.
Moscow State Forest University, Russia.
E-mail: noulyana@yandex.ru.

Key words: introduction, red oak, seedlings, nursery garden.

Numerous positive qualities of a red oaRuercus rubra L. — high
decorative effect, simple taste to soil, resistatcgas and smoke, and also
stability to many vermin and illnesses speak ahlmmrspectivity of the given
type for plantings in city forests and woodlandksaaind in recreational forests.

At introduction valuable alien the primary attentichould be given
receipting of a high-quality planting material asithe guarantee of creation of
steady and longevous plantations.

Researches of a planting material of a red oako&raoh english oak were
spent in territory of Pravda and Grebnevo nurseaéshe Moscow area.
Experimental crops have been included in May, 2b90%eeds of the Kursk
origin (Korenevsk local forestry Sudgansk of a &bing of Kursk region).

In Pravda nursery has been made three-row caseotragorns with the
further mechanized drifts. Before crop was spemidhag of ground of 1%
raundap, after crop — handling of guan, then m{echl cubic metre respings is
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lead: a dolomitic flour — 2,4 litres, complex féeer — 4 kg). Within summer
(each three weeks) was spent of handling of furldazo

In Grebnevo nursery acorns were cowed in fissuressa a bed in garden
with different various density of planting (25, 5100 pieces). Within summer
were spent manual drifts: weeding and loosenindgiliZers were not applied.

Results of researches annual seedlings of oakslagjsghat soll
germinability of seeds of a red oak and an engtiak is high (95 and 90%
accordingly); the analysis of data of depth stipa &oundation root collar and
heights seedlings of Pravda nursery as a red oadlaarenglish oak and have a
variance with the data received at seedlings Grabnarsery of an english oak
— on height and diameter in 2 times; red oak omdtar — in 2 times also have
reliable differences from other variants (factofgadiability ty = 9,3; 11,2; 8,6
more factor of reliability of Student t = 1,96 &b5significance level); in the end
of a vegetative season at seedlings of a red oakobaerved presence of a
secondary annual increase at 90% of plants, ahgirsk oak — at 10% of plants;
occurrence standart seedlings both a red oak aedglish oak predominates in
Pravda nursery of 98 and 92% accordingly againsared 10% in Grebnevo
nursery.

Under totals of the lead operation we can tellt #eedlings of a red oak
display the best results on indexes of height, diamand speed of reaching of
standard parameters and can be recommended tduati@en in cultures; the
mechanized drifts favorably affect cultivation @fesllings and lead to deriving
of the best results in shirt periods.

BJIAUAHUE CTUMYJISITOPOB POCTA HA IOCEBHBIE KAYECTBA
CEMSH COCHBbI OBBIKHOBEHHOM

IManbyenko C.A.l, Maabuenko A K.

1H}Ltcnmmym neca HAHPB, 2. ['omenw,

zﬂeuHCKaﬂ aKcnepumenmanvuas aechas baza Mncmumyma neca HAHP,
e.n. [loocsunve, Bumebckas obn., benapyces.

E-mail: s-link85@mail.ru.

KuiroueBbie cJjioBa: 3SHEprust NpOpPacTaHHs, TEXHUYECKAsh BCXOMKECTh,
COCHa OOBIKHOBEHHAs1, CTUMYJIATOP pOCTa, CEMEHA.

[enpro maHHO# pabOTHI IBUIJIOCH UCCIIEIOBAHNUE BIUSHUS CTUMYJISITOPOB
pOCTa Ha SHEPTUIO TPOPACTAHUS U TEXHUUECKYIO BCXOKECTh CEMSH COCHBI.

OObBeKThl ONbITa TPEICTABICHbI CEMEHAa COCHbl OOBIKHOBEHHOM,
nojaBepriuiecss  o0pabOTKe  HECKOJbKMMH  MpernapaTtamMu  pas3IdyHOM
KOHLIEHTpaI1H.

N3yuenue BAMSHUS CTUMYJSTOPOB POCTAa HA MOCEBHbIE KaueCTBa CEMSH
MPOBOJMIIOCH B JIaDOpaTOpuH 0Oa3UCHOIO JIECHOIO MUTOMHHKA [ 1yOOoKCKOro
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OMBITHOTO Jiecxo3a. s mpopalirBaHusi UCIOJIb30BAIM CEMEHa, COOpaHHBIE B
KoGpuHckuM onbITHOM Jiecxo3e. MccnenoBanuch B pa3iMuHbIX KOHIEHTPAIUSIX
CIICAYIOIIME Tpernaparbl. amMOuoJ, Kpe3auuH, ¢ymap (B KOHIICHTpALHUAX
1...10°%, 1...10"%, 1...10°%) u romoGpaccuromux (2,5...10%%6, 2,5...107%,
2,5...10%%).

Cemena oOpabaTbIBaM IyTEM 3aMayMBaHUsl Ha MpOTsHKeHHMH 18 4. B
BOJHBIX PACTBOPaX CTUMYJSTOPOB POCTA Pa3IMYHBIX KOHIIEHTparuii. Paboumne
pacTBOPHl TOTOBWUJIM HEIMOCPEACTBEHHO TMepes; OOpabOTKOW CeMsH IyTeM
pa30aBieHUs TUCTULTUPOBAHHOMN BOION MCXOJHOTO pacTBOpa 10 HEOOXOAMMOMN
KOHIIEHTpaIuu. B kadecTBe KOHTPOJS KCIIOIB30BaIM CEMEHA, 3aMOYCHHBIC B
TUCTUIUTAPOBAHHOW Boje. B kaxxmom BapmanTe ombita mpopamuBainu mo 100
mTyk cemsiH. [loBropHOCTh OnbITOB — 4%«paTHas. CeMeHa MpopaluBaid Ha
CIIEIMAJILHOM JIOKE Ha YBJIAXKHEHHOU (puiibTpoBanbHOM Oymare. Ha ctose jis
npopanmBanus (mBenckoi Gupmsl BCC) momnepkuBanace Temmneparypa +25
C” 1 NOCTOSTHHBIA CBETOBOM PEXKUM.

B xome HaOmoaeHud TPOBOAMICS YYET KOJIMYECTBA HOPMAJIbHO
MpopocCHInX ceMsH Ha 3-i1, 541, 744, 1041 u 1541 nuu. Ha 7-4 neds onpenensim
DHEPruI0 mpopacTaHus, a Ha 1541 — TeXHMUYECKYI0 BCXOXXeCTb. B nHU ydeTa
HOPMAaJILHO TIPOPOCIIINE U SIBHO 3arHUBIINAE CEMEHA VAN C JIOKA U OTMEUaJTN
B KapTOUKe aHajiu3a OTIASIbHO TO KaXKIOW mpoOe KOJIWYECTBO CEMSH:
HOPMAJIEHO TIPOPOCIINX, SIBHO 3aTHUBIINX U HE TPOPOCIINX.

Hawunyumas sHeprusi mpopactanusi HaOI0ganach Mpu 00paboTKe CEeMSH
aMOHONOM C KOHIIEHTparmeil pabounx pactBopos 1...10%, 1...10%. B
JAHHBIX BAPUAHTOB MCCIICYyEMbIN MOKa3aTeab JocTur 3HadueHnit 83 u 84 %,4ro
Ha 8 u 9% BbllIE KOHTPOJISE COOTBETCTBEHHO. B OCTanbHBIX BapUaHTax
npeBbllieHne cocrapmia 1-4%.

VYBENUYUTh BCXOXKECTh CEeMsH Ha (% MO OTHOIIEHUID K KOHTPOJIIO
no3BoJimjia ux o6paborka ambuonom 1...10 %% u 1...10%% KOHIICHTpAIUH,
kpesammaoM  1...10%% u  ¢ymapom 1...10%. B 1aHHBIX BapHaHTax
IKCIIEpUMEHTa TEXHHMUYECKash BCXOXeCTh ceMsiH cocTaBuwia 92%. Heckonbko
HUKE TOKa3aTead JOCTUTHYThI MPU HCIOJb30BAHUUM TOMOOpPACCHHOIMAA B
KoHIleHTparmu 2,5...10 %% u kpezanuaa B 1...10° “0%. BCXOMkKECTh CEMSH COCHBI
B faHHOM cirydae paBHa 90u 91%.

Ha ocHOBaHWM BBIINEU3IOKEHHOTO MOXHO CJENaTh BBIBOJ, 4YTO
MPUMEHEHUE CTUMYJSTOPOB POCTa TMO3BOJSET YIYYIINTHh MOCEBHBIE KadecTBa
CEMSH. PHEPru0 mpopactaHus — a0 9%, TeXHUUYECKyI0 BCXOXecTh — 10 7%
OTHOCUTEIHLHO KOHTPOJIS.
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INFLUENCE OF GROWTH STIMULATORS ON SOWING QUULITY
OF SCOTS PINE SEEDS
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the National Academy of Sciences of Belarus, Belaru
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Key words: germinative power, technical germination, Scot® pgrowth
stimulator, seeds.

The purpose of this work is to research influenfcgrowth stimulators on
germinative power and technical germination of Sqihe seeds.

Objects of the research are Scots pine seeds tn kndergone
processing with several chemicalsvarious concentrations.

Studies of influence of growth stimulators on saywjuality of Scots pine
seeds were carried out in the laboratory basicstoreirsery of Glubokoye
forestry. Seeds collected in Kobryn experimentatestry were used for
germination. The following chemicals in differentoncentrations were
researched: ambiol, cresacine, fumar (in concéotstl...10°%, 1...10%%,
1...10°%) and homobrassinolid (2.5... %, 2.5...10'%, 2.5...10%%).

Seeds were processed by soaking growth stimulatdrdifferent
concentrations in water for 18 hours. The solutioveye prepared directly
before processing of seeds by means of dilutinthefsolution to the required
concentration with distilled water. Seeds presoakedistilled water were used
to control. 100 seeds were germinated in each srpat. The experiments
were carried out 4 times. Seeds were germinateda aspecial bed on a
humidified filtering paper. The temperature on ttable for germination
(Swedish firm BCC) remained +25 2 C° and a conslaiit mode was
supported.

During the experiment the account of quantity afngeated was carried
out on 3rd, 5th, 7th, 10th and 15th day. Energgeryimination was checked on
the 7th day and technical germination was checkethe 15th day. On the days
of account well germinated and obviously decayextisaleleted from the bed
and the quantity of seeds were marked in an asatgsd separately in each test:
well germinated, obviously decayed and not gerremhait all.

The best germinative power was observed while mog of seeds with
ambiol (with concentration of working solutions 10-%6, 1...10%). In these
variants the investigated indicator reached figafe®3 and 84 % which is 8 and
9% above the control accordingly. In other variaaxsess makes 1-4%.

Processing seeds with ambiol 1.726 and 1...10'% concentration,
cresacine 1...10% and fumar 1...10% enabled to increase seeds germination
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by 7 % in relation to the control. In the given iaats of experiment technical
germination of seeds reached 92%. Usage of hongbadisl in concentration
2.5...10%% and cresacine 1...196 gave lower figures. Scots pine seeds
germination in this case is equal 90 and 91%.

Thus we can make a conclusion that usage of gretatiulators enables
to improve sowing qualities of seeds: germinativav@r — to 9%, technical
germination — to 7% concerning the control.

MOJIEKYJIHPHO-(I)I/ITOHA]:O.JIOFI/I‘IECKI/Iﬁ AHAJIN3 IEPEBBEB
COCHBI OBBIKHOBEHHOMU U3 NPUIOPOXKHBIX JIECOITIOJIOC

ITanTenees C.B., OcTpukoBa M.S1.
Hnemumym neca HAHB, 2. ['omens, benapycs.
E-mail: stasikdesu@mail.ru.

Kmouesbie ciioBa: JIHK-mapkepsr, I[T1P, Teratosphaeria microspora.

[IpunopokHBIE JIECOMOJIOCHl HamOoJee TIOABEP)KEHBI BO3ICHCTBHUIO
aHTPOMIOTEHHOTO  (hakTopa, TPSIMO  WJIM  KOCBEHHO  CBSI3aHHOTO  C
aBTOTPAHCIIOPTOM. DJTO OTPaKaeTcs KaKk Ha BHEIIHEM COCTOSIHMM, TaK M Ha
NPOAYKTUBHOCTA M  YCTOMYMBOCTH HacaxieHuil. CWIbHYIO Harpy3Ky
PaCTUTENBHOCTh UCTIBITHIBACT B 3UMHE-BECEHHUMN MEPUOJ, KOT/Ia IJIsi OUUIIICHHS
JIOPOT OT CHETA U JIbJIa UCTIOJIB3YIOTCS IPOTHBOTOJIONICAHBIC peareHThl [1].

OcHOBOWl &It WCCENOBAaHMSI  SIBUIOCH  MAacCOBO€  TOpaXKEHUE
(moskenTeHUe) XBOU JIEPEBHEB COCHBI OOBIKHOBCHHOM, PaCIIOIOKEHHBIX BIIOJIb
KPYITHBIX aBTOMarucrpaiei, Haomoaaromieecs B reuenune 2008-2010r.

[lenpto  WCCleOBaHMS  SIBWJICSA  MOJICKYJISIPHO-(UTONATOIOTUUECKUN
aHaJIN3 XBOM MOPAKEHHBIX COCEH MPUIOPOKHBIX JIECOTIOJIOC.

Martepuan s aHanm3za coOpaH W3 TOPAKCHHBIX JCPEBbEB COCHBI
OOBIKHOBEHHOM, PACIOJIOKEHHBIX  BAONb Tpacchl ['omenb-Munck — (Ha
npotsokeHnr 50 kM) 1 mpeacraBiieH oopasmamu xBou. O6pasiisl Becom 10-20mr
ObUTM 0TOOpaHBI C PAa3TUYHBIX YacTel MOPaXEHHOW XBOM: TKaHb 0€3 MPU3HAKOB
nopakeHusi OOJIe3HBIO (3eJieHash XBOs), HEKPOTHU3WPOBAHHAs TKaHb (KenTas
yCOXIIIast XBOSI) ¥ IOTPAaHUYHBIC C HEKPO30M YYaCTKH TKAHHU.

B xone amanmusa mpoBoamiioch BeiAenienne cymmapHou JIHK [2], TTLIP-
JTUAarHOCTHKA TPUOHBIX WHEOEKIUH C MCHOJIb30BAaHUEM YHHBEPCATBHBIX
npaiimepoB I TS1wu ITS4 [3, 4],cexkBeHnpOBaHHE aMIUTHKOHOB [3].

B xone ammiudukanuy noiydeH oHOPPAKIIMOHHBIN CIIEKTP B 00JIACTH ~
550 map HykieoTuaoB. HWHTEHCHMBHOCTh OKpacku JApyrux ¢Gpakiuid He
npesbimana 10% ot ocHOBHOM (ppakiiuu, 4TO yKa3bIBaeT Ha JOMHUHUPOBAHUE B
oOpa3znax ojgHoro Bujaa rpuba. B oOpasmax 3emenodt xBou rpuOHOM JIHK
BBISIBJICHO He Obu1o. BumoBas uaeHTU(HKAIMS CEKBEHMPOBAHHOTO aMILTUKOHA
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MPOU3BOIMIIACh ¢ TOMOIILI0 nporpammbl BLAST B MexayHapogHom ['eHHOM
oankxe NCBI.

[lo nmanHbIM MexayHapogHoro ['eHHoro OaHka BBHISBICHHBIA B
MOPaXKCHHON XBOE BO30YIUTENIb UMEET CXOJCTBO MO TEHETUYECKOW CTPYKTYype
Ha 99%c rpubom Teratosphaeria microspordD EU343298.1).

T. microspora (Mycosphaerella microspodanne E. Taylor & Crous —
(axyJIbTaTUBHBIN MATOTCHHBIN TPUO, BHI3BIBAIOIINN HEKPOTHICCKUE TTOPAKCHHSI
xBou [5]. ITo Bceit BuamMocTH, 00paboTKa Tpacc COJEBOW CMECHIO MPHUBENA K
NEPBUYHOMY  OCIAOJCHHIO W  TIOPWKEHUIO  BETETATHBHBIX  OPTaHOB,
npemecTByomux nHpeknuu 1. microspora Tem He MeHee, HaIM4HE Odara
UHPEKIUH MOXET CIOCOOCTBOBATH PACIPOCTPAHEHUIO JAHHOTO (PUTOMATOreHa
Ha OnuW3nexampe HacaXIeHUs B Clydae [UJIMTEIBHOTO  BO3JEHCTBUS
HEOIaronmpHUsITHBIX KIMMAaTHYECKUX (haKTOPOB.
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MOLECULAR PHYTOPATHOLOGICAL ANALYSIS OF PINE TREES
FROM ROADSIDE SHELTERBELTS

Panteleev S.V., Ostrikova M.Ya.
Forest Institute of the National Academy of ScisrafeBelarus, Belarus.
E-mail: stasikdesu@mail.ru.

Key words: DNA-markers, PCRTeratosphaeria microspora.

Roadside shelterbelts are most susceptible to @dbenic factor,
directly or indirectly associated with road trangpdhis is reflected in the
external state, productivity and sustainability efands. Vegetation is
experiencing heavy load in the winter-spring periathen deicing agents are
used to clean the roads from snow and ice [1].

The basis for the study was a mass shrinkage (blegmeedles of Scots
pine trees along the major highways, observed dui08-2010.
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The purpose of this study was molecular phytopatfioal analysis of
needles of damaged pines from roadside shelterbelts

Material for analysis was represented by pine resedghich was collected
from damaged trees of Scots pine along the routadhdlinsk (over 50 km).
Samples (10-20 mg) were taken from different pafthe blight needles: tissue
without signs of disease lesions (green needleg)otic tissue (brown shrunken
needles) and the intermediate areas with part@ises of tissue.

The analysis was performed on the next steps:tisnlaf the total DNA
[2], PCR-based diagnosis of fungal infections with use of universal primers
ITS1 and ITS4 [3, 4], sequencing of amplicons [3].

During of analysis one major PCR band with size550 b.p. was
obtained. The color intensity of the other amplgaid not exceed 10% of the
major band that indicates the dominance of onedlisgecies in the samples.
There was no fungal DNA identified in green needfsecies identification by
amplicon sequencing was performed using the BLA®D@am in International
Gene Bank of NCBI.

According to the Gene Bank data base, phytopahogagent from
needles had 99% genetic similarities with funJesatosphaeria microspora
(ID EU343298.1).

T. microspora(Mycosphaerella microspoyaJoanne E. Taylor & Crous -
necrotic pathogenic fungus which causes shrinkdgeeedles [5]. Probably,
processing of roads by a mixture of salt led toitiigal weakening and defeat
of the vegetative organs prior to infection ®f microspora.However, the
presence of the big number of infected trees maifitte the spread of this
phytopathogen to nearby stands in the event obpgad influence of adverse
weather factors.
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CO3JIAHUE TPAHCTEHHBIX PACTEHHUI OCHUHBI POPULUS
TREMULA C PHK-UHTEP®EPEHIIMOHHOM KOHCTPYKIIUEN
JIJIS1 HOJABJIEHUSI DKCIIPECCHUU 'EHA 4- KYMAPAT COA
JIUTA3BI

Moapesos A.C.'% Bynarosa M.B.", Illecrnéparos K.A."

YOunuan Uncmumyma ob6uoopeanuveckou xumuu um. axademuxoe M.M.
Hlemsaxuna u FO.A. Osuunnuxkosa PAH, 2. [ywuno;

ZHyu;uHCKuﬁ 2ocyoapcmeennwlil yHusepcumem, Poccust.
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KiroueBble cj10Ba: SKCIUIaHT, aJIBEHTUBHBIN MoOer, arpodakTepuaabHas
TpaHchopmarus, OMHAPHBIN BEKTOP.

JlnutenbHble KU3HEHHBIE IMKJIBI JIPEBECHBIX PACTEHHM, BBICOKAs
reTepO3UrOTHOCTh, a TaKXKe BbICOKAas T'E€HETUYECKH He O0OYCIOBJICHHAS
BapuadeNIbHOCTh (DEHOTUITMYECKUX MPU3HAKOB JENAIOT CEJIEKIIMOHHYI0 paboTy
KpalHE TPYIOE€MKOM, JUIUTEIbHOM, a 3a4acTyld M HEpEe3yJIbTaTUBHOM. B
HACTOAIIEE BpeMsi METOJ] T€HETHYECKONM MOIU(UKALMU CBOWCTB pPaCTEHUM
myTeM arpoOakTepuanbHONW TpaHchopManui, B CHIY psAla TMPEUMYIIECTB,
SIBJISICTCS TIEPCIIEKTUBHOM aJIbTEPHATUBOU TPATUIIMOHHBIM CIIOCO0aM CEEKITUN.
Metoa mo3BOJSET 32 KOPOTKHE CPOKU TOJYYUTH HOBBIE (DOPMBI PACTCHUM C
3aJIaHHBIMU TTPU3HAKAMHU.

B kadecTBe ONTUMATBbHOTO THUTA JKCIUIAHTOB [IJII OCHHBI BBIOpAHBI
CerMEHThI cTeOyiss (MEXI0Y3aus) ¢ pacTeHuid In Vitro. ArpoOakTepuaibHas
Tpanchopmarus npoBoauiaack mrammom Agrobacterium tumefaciens CBE21,
HecynuM pekoMOuHaHTHYI0 Tiasmuay PBI-4CL. B pesynbrate momydensr 12
JMHUM KaHAMUIIMH-YCTOMYMBBIX perenepuponaBiux pactenuit Pt Xl 4CL 1a -
Pt XIlI 4CL 4c. YUtoObl moATBEpAUTh HAJW4YUE TpaHCIe€HA B IOJYyYECHHBIX
auHusX, Obiia npoBeneHa [P peakuus ¢ mpaitmepamu i aMIuidQuKaum
NePEeHECEHHOM KOHCTPYKIIUH, coziepxKanient reH KaHaMUIIMH-
docdotpanchepasznr Nptll u dparment rena 4CL. Aranu3 npoayKTOB moKa3al,
YTO BCE JIMHUU COJIEPXKAT IeJIeBOM (DparMeHT.

BcerpanBaemasi skcnpeccHOHHAsi KacceTa COJEPKUT HHBEPTUPOBAHHBIC
noBTopsl TeHa 4CL pnunoit 199 map ocHoBaHuil. Dxcmpeccusi JaHHON
KoHCTpyKumu mnpuBogur K PHK-unrepdepennnonomy MHrubupoBaHHUIO
skcnpeccuu rena 4-kymapatr COA ymraspl. TOT (epMEHT Y4acTBYET B CUHTE3E
JUTHUHA U CHUKEHHE €ro SKCIPECCUU MPUBEAET K MU3MEHEHUIO COOTHOIICHUS
JUTHUH-LIEJUTI003a B CTOPOHY YBEIMYEHMS JOJI IEJUIIOJIO3bI B JPEBECUHE
TPaHCTeHHbIX pacTeHui. [Ipu 3TOM TakkKe BO3MOMXKHO YBEIUYEHHE CKOPOCTH
pocTta. OTH U JApyrue mapameTpbl MIAHUPYETCs MCCIEN0BaTh B TEIUIMYHBIX, a
3aT€M U B MOJIEBBIX YCIOBUSIX.
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[lonyyeHHsle  pacTeHHss C  yJIY4YIICHHBIMH  CBOWCTBaAMH  OyIyT
paccMaTpuBaThC Kak MPEeAnoOYTUTENbHOE ChIPhE ISl IEJUTI0JI03HO-0yMaKHOU 1
JIPYTUX BUIOB MPOMBIIUIEHHOCTH.

THE CREATION OF ASPEN (POPULUS TREMULA TRANSGENIC
PLANTS CONTAINING RNA-INTERFERING STRUCTURE FOR
INHIBITION OF 4- COUMARATE:COENZYME A LIGASE GENE

EXPRESSION

Podrezov A.S'? Bulatova |.V.}, Schestibratov K.A!

'Branch of Shemyakin and Ovchinnikov institute afolganic chemistry
Russian Academy of Sciences, Pushchino;

2Pushchino State University, Russia.

E-mail: podas@yandex.ru.

Key words: explant, adventitious shoot, agrobacterial tramsédion,
binary vector.

The breeding work with woody plants is very labasp long and
frequently unproductive because it has a longcyfele, high heterozygosity and
high nongenic variability of phenes. At present gle@etic modification of plant
properties method by agrobacterial transformatieens to be promising
alternative to traditional breeding means. Thishadtgives the possibility to
obtain new plants with specified properties vest.fa

Stem segments (internodes) framvitro aspen plants were chosen as
optimal explant type. Agrobacterial transformatiovas carried out with
Agrobacterium tumefaciens CBEZ&ttain, containing recombinant plasmid pBI-
4CL. 12 lines of kanamycin-resistant regeneratedtgl Pt XIIl 4CL la - Pt XIl|
4CL 4c were obtained. To confirm the presence ariggene in obtained lines
we have carried out PCR with primers for amplificat of transferred
construction containing neomycin phosphotransfergeae and 4CL gene
inverted fragments. The analysis of products reaceahat all lines contained
target fragment.

Integrated expression cassette contains invertpdate of 4CL gene,
199bp in length. Expression of this constructioade to RNA-interference
inhibition of 4- coumarate:coenzyme A ligase gempression. This enzyme
participates in lignin synthesis, so the decreasgsi expression will result in
change of lignin-cellulose ratio to increase thkutese content in the wood of
transgenic plants. The increase of growth ratdsis possible. These and other
parameters will be studied in a greenhouse and &gberiments.

The obtained plants with improved properties can cbesidered as
preferable feed stock to pulp-and-paper and otbkfsfof industry.
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BJIUSIHUE BOCCTAHOBJIEHHOI'O ITJIYTATUOHA U TUIIOB
'KEJIUPYIOIIUX ATEHTOB HA CO3PEBAHUE COMATHYECKHX
YMBPHUOHOB EJIU EBPOIIEMCKON

IMomnoBa O.I'.*?, Yypouxnna O.A.%, [llecru6paros K.A.*

YQunuan Uncmumyma  b6uoopeanuveckou xumuu um. akademuxoe M.M.
Hlemsaxuna u FO.A. Osuunnuxkosa PAH, 2. [ywuno;

IIywunckuti 20cydapemeentbiil ynugepcumem, Poccus.

E-mail: elektra-vrn@yandex.ru.

KiioueBbie €j10Ba: COMaTHUECKH SMOpHOTreHe3, SMOPHOH, KaJTyCHas
rpymra.

ComaTtruecknii 3MOpPUOTEHE3 CUMTAETCS TMEPCHEKTUBHBIM CIOCOOOM
MacCOBOTO TPOM3BOJICTBA T'€HETHYECKH OJHOPOIHOIO MaTepuaia — JJIUTHBIX
¢bopM, COPTOB M AKOTHIIOB IIEHHBIX XBOWHBIX MOpo. [Iporecc comarnyeckoro
aMOpHOreHe3a Ha MPUMEPE €M EBPOMEUCKONW MOXKHO pas[eluTh Ha YeThIpe
OCHOBHBIX CTQJIMM. WHUIMAIUS HSMOPUOTEHHOTO Kaylyca, mpoiudeparus,
co3peBaHre SMOPHOHOB, TpopacTaHue »MOpuoHOB. Hambomee mpoOreMHBIM
ATATIOM SIBJISIETCSI CTa/IHs CO3PEBAHUSI.

OnTumMuzanus ycloBUl mpoiudepanuu SBISETCS HEOOXOAUMOW He
TOJIBKO i1 OBICTPOTO poOCTa Kalyca, HO W [JISI COXPAHCHUS €ro
smOpuoreHHoctu. C  1enpl0  moadopa  ONTHUMAIBHOW — KOHIEHTPAIUH
BOCCTAHOBJICHHOTO TJyTaTHOHA HA CTaguu Tpoiudeparuu  MPOBOIUIH
cpaBHeHME deThipex BapuantoB. 1) 0,2MM GSH; 2) 0,5MM GSH; 3) 1MM
GSH; 4)6e3 GSH (ontpoabHbiii BapuanT). [Tocie nmepeHoca KaTyCHBIX TPYIII
Co cpensl Ay mposmdepanu Ha Cpedy A CO3peBaHus B T€UCHHE 4 HElenb
npoucxoamio  ¢GOpMHUpPOBaHHWE COMATHYECKUX dMOpuoHoB. U3  msaTm
aHanmu3upyeMmbix KamnycHeix smaunid (R84/2, 75/6, 110/7, 110/3, 110/9)
MaKCHMaJbHOW 3MOPHOreHHOCThIO oOnamana juaus 110/7, MUHUMAIBHONH —
75/6. Hanbomnee ontuMaibHON KOHIEHTpAIlMEH BOCCTAHOBJICHHOI'O TITyTaTHOHA
it OPMHUPOBAHUS CEMSIOIBHBIX COMATUIECKIX dSMOPUOHOB auist muHnu 110/7
okazasack 0,5 MM. B 3ToM BapuaHTe 4YHCIIO CEMSIOJBHBIX COMATHYECKUX
AMOPHUOHOB COCTaBUJIO MpUMEpHO 15 Ha OHY KayuTyCHYIO TPYIITY, B TO BpPEMs
KaKk B KOHTPOJIBHOM BapuaHTe HaO0anach CWIbHAsS BUTPUDUKAIUSA, H
CEMAIONIBHBIX AMOPHOHOB TMPAKTHYECKH HE (GopMupoBanoch. KoHmeHTpamms
BOCCTAaHOBJICHHOTO TiIyTaTHoHa 1 MM siBisieTCst M30BITOYHOM, ¥ (HOPMUPOBAHHE
COMATHYECKUX SMOPHUOHOB MPOUCXOAHUT Xyke (B CpelHEeM 2 CEeMSIOJbHBIX
IMOpHOHA Ha KaJUTyCHYIO TPYIIILY).

Taxxe mpPOBOMMICS aHAIW3 ONTUMAIBHOTO THMA W KOHIICHTPAIMH
KEJNUPYIOIINX areHTOB Ha CTaJIMU co3peBaHus. Vcnonap30Banu msaTh BAPHAHTOB
KenupoBanus nuTarenapHoi cpensl: 1) 0,8% Gelrite; 2) 1,5%arapa
espomneiickoro Tuna (Panreac); 3) 1%raposa (Lachema); 4) 1,5%rapa (Fisher
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BioReagents); 5) 1,5%akrepuonorndeckoro arapa (Helicon).Uepes 4 nenenu
KyJIbTUBHPOBAHUS OBUTM TOJYYCHBI CIEAYIONME pe3ynbTarhl. M3 deTbipex
aHAJIM3UPyeMbIX KaycHbiX guauit (110/1, 111/1, 110/9, 110/¥akcumanbHoi
sMOpuoreHHocThi0 obnamana gunus 110/7, munumansHor — 111/1.Haubonee
onTUMaabHBIM BapuaHToM i auauK 110/7okazancs tpetmii (1% araposa), rae
KOJIMYECTBO CEMSIIOJIbHBIX COMAaTHUYECKHX AMOPHOHOB COCTaBWIJIO ~25 Ha OJIHY
KJUTYCHYIO TPymIy, B TO BpeMs KakK B JIPyTUX BapUaHTaX CEMSIOJTbHBIX
AMOPHUOHOB TPAKTUYECKH HE PA3BUBAIOCH. JIJII OCTANbHBIX JMHUNA OTMEYEH
BTOPHYHBIN POCT KaJuTyca, HO Ha BapuaHnTte ¢ 1% arapo3oii oH ObLT MUHUMAJICH.

Takum oOpa3oM, OCHOBBIBASICh Ha pe3yJbTaTax IMPOBEICHHBIX
AKCIIEPUMEHTOB, MOXHO CJeJIaTh BBIBOJ O TOM, YTO Ha TPOIECC CO3PEBAHMS
COMAaTUYECKUX OSMOPHOHOB OOJIBIIIOE BIUSHUE OKA3bIBAIOT KaK yCIOBUS
nponudepanui SMOPUOTEHHOTO KaJllyca, TaK M COCTaB MUTATENbHBIX Cpel Ha
sTame co3peBanus. JloOaBieHWe B cpeAy KyJIbTHBallUd BOCCTAHOBJICHHOTO
rmyratioHa B koHueHtpamuu 0,5 MM yBennumBaeT 4actoTy (GpopmMupoBaHUS U
KayecTBO HSMOpHOHOB. lcmonp30BaHWME B KadyecTBE IKEIHMPYIOIIETO areHTa
arapo3bl Ha JTalle CO3PEBAHUS TAKXKE TOJOKUTEIBHO BJIHMSIET KaK Ha YacTOTy
CO3PEBaHMSI COMATHYECKUX IMOPHOHOB, TaK M Ha UX MOP(OJIOTHIO.

INFLUENCE OF REDUCED GLUTATHIONE AND TYPES OF
GELLING AGENTS ON MATURATION OF PICEA ABIES SOMATIC
EMBRYOS

Popova O.G!? Churochkina O.A.*, Schestibratov K.A!

'Branch of Shemyakin and Ovchinnikov institute afotanic chemistry
Russian Academy of Sciences, Pushchino;

2Pushchino State University, Russia.

E-mail: elektra-vrn@yandex.ru.

Key words: somatic embryogenesis, embryo, callus group.

Somatic embryogenesis is a perspective method et meopagation of
genetically homogeneous material — elite formses$ypnd ecotypes of valuable
conifers. The process of somatic embryogenesiRioda abiesconsists of 4
basic stages: initiation of embryogenic callus, lifgmation, maturation and
germination of embryos. The most difficult stagehs maturation of somatic
embryos.

The optimization of proliferation conditions is mssary both for fast
callus growth and maintenance of it embryogenity.order to find optimal
concentration of reduced glutathione on the pndiien stage we have
compared four variants: 1) 0,2 mM GSH; 2) 0,5 mMH5S) 1 mM GSH,; 4)
without GSH (control). Somatic embryos were formad4 weeks after the
callus transfer from proliferation medium to matiwoa one. The line 110/7
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displayed the maximal embryogenity as compared wotitler five analyzed lines
(R84/2, 75/6, 110/7, 110/3, 110/9) whereas the 1B& showed the minimal
embryogenity. The 0,5 mM concentration of reduckdaghione is the most
optimal concentration to form cotyledonary somainsbryos for line 110/7. In
this variant the number of cotyledonary somatic b is about 15 per one
callus while strong vitrification was observed iontrol and cotyledonary
somatic embryos were not formed. The 1mM conceatrabf reduced

glutathione seems to be redundant leading to wéosmation of somatic

embryos (in average two cotyledonary embryos plusja

The analysis of optimal type and concentration elfigg agents on the
maturation stage have been also carried out. Faviants of gelling agents have
been used: 1) 0,8% Gelrite; 2) 1,5% agar of Eunoggpe (Panreac); 3) 1%
agarose (Lachema); 4) 1,5% agar (Fisher BioReagent4,5% bacteriological
agar (Helicon). The following results have beeraot#d after cultivation during
4 weeks. The line 110/7 displayed the maximal empepity as compared to
four analyzed lines (110/1, 111/1, 110/9, 110/7%) #ore line 111/1 - the minimal
embryogenity. The third variant (1% agarose) is itiest optimal variant for
line 110/7. The number of cotyledonary somatic grobmwas 25 per one callus
while in other variants practically no cotyledonamybryos were observed. For
the other lines secondary growth of callus wasegmewith the minimum on the
medium with 1% agarose.

Thus, from the results of our experiments we cakaraconclusion that
the maturation process of somatic embryos can Wkierced both by
proliferation conditions and composition of nuttiemedium on maturation
stage. The addition of 0,5 mM reduced glutathionecultivation medium
increases formation frequency and quality of embrythe use of agarose as
gelling agent on the maturation stage also pogytivefluences both the
maturation frequency of somatic embryos and theirpiology.

OCOBEHHOCTH IMPOXOKJIEHUSA TEPMUHAJIBHOI'O DTAIIA
MPEJCTABUTEJISIMU POJIA PICEA A. DIETR. IIPA
BBIPAIIIUBAHUU TOCAJTOYHOI'O MATEPHAJIA C 3AKPBITOM
KOPHEBOW CUCTEMOU

Ipaxoackuii C.A.
benopycckuii 2cocyoapcmeennwiii mexuonocudeckui ynugepcumem, benapyce.

E-mail: sergeyprahodski@gmail.com

KawudeBble cioBa: IM0OCaJ0YHBIM MaTepuag C 3aKpbITOM KOPHEBOM
CHUCTEMOM, BO30yauTesn 00s1e3Hel, HHGEKIIMOHHOE TT0JIETaHKe, PO/ €J1b

['epMuHanbHbBIN ATan, cocTosumili U3 (a3 mpopacTaHusi CEMEHHU, a TaKKe
dopmupoBaHUs U pa3BUTHS TpopocTka [1] sBisieTcst cBoero poja mepuoioM
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(GopMUpOBaHHS YCTOWYMBOCTH JIPEBECHOTO PACTEHUs K YCIIOBHSIM BHEIIHEH
cpeapl, B T.4. W K HWHQEKIHOHHBIM IaTOTCHHBIM HadaiaM. XapakTep
IPOXOXJICHHUST ATOTO TMepuoja JTHOO HAJONATO0 YrHETaeT POCT W Pa3BUTHE
pacTteHus, JMOO  CIOCOOCTBYET  MOSBICHUIO  HEBOCIPHHMYHBOCTH K
OIIpe/IeNICHHBIM AaTOTCHAM.

B ycnoBHsX 3aIIMIIEHHOTO TPYHTA, TAE MPOXOAUT MPOIECC BhIPAIIUBAHMS
MOCaZ0YHOr0 MaTepuana ¢ 3akpeiToii kopHeBod cuctemoit ([IM3K) Ha
repMUHAIBHOM 3Tarne MoxkeT noruOnyTh 10 100%cesnues. Paznenenue cemss,
a 3aTeM M CaMHX pPAaCTEHUH MO KOHTElHepaM He MO3BOJSET H30aBUTHCS OT
pa3BuTUsl HanOoyiee OMacHOro 3a0o0JieBaHUs — HH(PEKUMOHHOTO TMOJeTraHus
cestHiieB. CBSI3aHO 3TO C TeM, YTO OCHOBHBIM HCTOYHUKOM 3apa)KCHHS YaIle
SIBJISIETCSL  MICTIONIB3yeMBIA  CyOCTpar, T.€. Kaxaas eMKOCTh C CEMEHEM
W3HAYAILHO COJIEPXKHUT 3HAYMTENIFHOE KOJIMYECTBO CHOp BO30OyIuTeNel
(Fusarium, Alternaria, Pythiuma np.). KonteiiHepbl IuIlb NPENsATCTBYIOT
pa3pacTaHuIo U PaCIPOCTPAHEHUIO MHIICIUS TTATOTEHOB MEXKITy PACTCHUSMH.

B xone ¢uromaTtonormyeckux WCCIEIOBaHUA HAMHU MPOBEICH aHAJH3
BCXOXKeCTH ceMsiH enu eBporeiickoii (Picea abieg(L.) Karst.) u enn koimouei
(P. pungen&ngelm.), a Takke  OLEHEHbI  PACHPOCTPAHEHHOCTh MW
BPEIIOHOCHOCTh BO30yauTeNneld nH(OEKIMOHHOTO ToJjeranus cestHieB. C 1elbio
MOBBIIIIEHUS] YCTOMYMBOCTH BCXOJOB IpejcTaBuTeNiell poga Picea Obua
MOCTAaBJIEH ONBIT IO TMPEANOCeBHOW 00paboTKe CeMSH pacTBOpaMu
CTHEMYJIATOPOB POCTAa: SKOCHII, IIUPKOH, aIbOUT M 3MUH. B KauecTBe KOHTPOIIS
CeMeHa eJI eBPOIMEHCKON 1 KOJIFoYel 3aMauuBalii B Bojie (pucyHok 1).
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DKOCHII UPKOH SIIUH IBOUT KOHTpPOIb
E P, abies ® P. pungens

Puc. 1. D¢ dekTHBHOCTH 3aMayMBaHus CEMSIH IIpeAcTaBuTeNei poaa Piceas pactBopax
CTUMYJISITOPOB POCTa

B menowm, neiicTBue BRIOpaHHBIX HAMU CTUMYJIATOPOB POCTa HAIIPABICHO
Ha UWHOYUMPOBAHHE W MOBBIIMIEHUE NPUPOJHBIX CBOMCTB  pacTEHHS,
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PETYIHUPYIOIMUX SHEPTUIO M CKOPOCTh MPOXOXKICHHUS HanOoJee ysI3BUMBIX (a3
pocta. OiHaKO, KaK MOKa3aId Pe3yabTaThl HAIIUX UCCIICNOBAHUN, TPUMECHEHHE
JTaHHBIX CTHUMYJISITOPOB POCTa MPH MPEANOCeBHONH 00paboTKe CeMsH HE Bceraa
JaeT BBICOKHMI Pe3ysbTaT: BCX0XKeCTh He npebimaeT 70%.

bubauorpadguyeckmnii cnucok
1. BeperennukoB A.B. ®usmnosorus pacrenuii. — M.: AkageMudeckui

npoekTt, 2006. — 48@.

FEATURES OF PASSAGE GERMINAL STAGE BY
REPRESENTATIVES OF GENUSPICEA A. DIETR. AT CULTIVATION
OF THE LANDING MATERIAL WITH THE CLOSED ROOT SYSTEM

Prahodskiy S.A.
Belorus State Technological University, Minsk, Besa
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Germinal stage consists of germination seed phamk @Ehase of
formations and sprout developments /1/ and it9e abme kind of the formation
period of wood plant stability to environment cdrafis, including infectious
pathogenic beginnings. Character of passage thisgpeppresses plant growth
and development for a long time, or promotes imityuaccurrence to defined
pathogens.

In the conditions of the protected ground (greeskpuvhere there passes
process of cultivation of a landing material witietclosed root system on
germinal stage we can be lost up to 100% seedligssion of seeds, and then
and plants on containers does not allow to gebfidevelopment of the most
dangerous disease — damping-off. It is connectedhby the basic source of
infection is the used substratum is more oftenhEapacity with a seed initially
contains a significant amount dispute of activat@sisarium, Alternaria,
Pythium etc.). Containers only interfere to growth anstrbution mycelium
pathogens between wood plants.

During phytopathologic researches we carry out #@malysis seed
germination of spruce speciddcea abiegL.) Karst. andP. pungeng&ngelm.,
and also prevalence and injuriousness of dampihgeativators are estimated.
For the purpose of stability increase of shootsrégresentatives of genus
Picea experience on preseeding processing of seeds lbtioss of growth
stimulants has been put. Stimulants are ecosypajralbit and epin. As the
control seeds oP. abiesand P. pungenswere presoaked in common water
(drawing 1).
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Drawing 1 — Efficiency of seed soaking in soluti@miggrowth stimulants

As a whole, action of the growth stimulants chobgrus is directed on
improvement and increase of plant natural properti€hese properties
regulating energy and speed of passage of the wdrstrable growth phases.
However, as have shown results of our researchmdication of the given

growth stimulants at preseeding seed processin@la@ys gives high result:
germination does not exceed 70%.
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Pe3rome
[IpencTtaBneHsl pe3yabTaThl OIEHKH CaXXEHIEB Ay0a depenryaroro,
CO3aHHBIX M3 JKedyaed, coOpaHHBIX ¢ 8 mIocoBBIX HacaxaeHui (188
mukpoaccormanuii, 8640 gepeBbeB).  OcyliecTBiIeHa  CpaHBHTEIbHAs
XapaKTEPUCTHKA IUIFOCOBBIX HACAKICHUN 10 CIECIYIONIUM I1apaMeTpam.
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BBDKMBAEMOCTh CAXEHIEB, APXUTEKTypa CTBOJUKOB M JIMAMETP Ha BBICOTE
TpyIH.
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