YPANbCKUH

roCYOAPCTBEHHbIN
NECOTEXHUYECKUMH 2 (6 1)

YHUBEPCMUTET

DRIV AN 2017

JIECA POCCHH

U XO03AUCTBO B HUX

.







MwuHucTepcTBO 06pasoBaHus U Hayku PO

Ne 2 (61), 2017 r.

OIrbOY BO «YpanbCckui rocygapCTBEHHbIN
NIECOTEXHUYECKUA YHUBEPCUTET»

Bortannueckui cag YpO PAH
NNECA POCCUUN N XO3ANCTBO B HNX

KypHan

N3paetca ¢ 2002 roga @
BbixoanT yeTbipe pasa B rog

PepakuMOHHbLIN COBET:

A.B. MexpeHueB — npezceiarellb peAakOHHOIO COBETa,
IJIABHBII pelakTop

H.A. Jlyranckmii — 3aM. IJ1. peakropa

C.B. 3asiecoB — 3aM. I71. pegakTopa

Pepgkonnerus:

B.A. Azapenok, B.A. Ycomnbies, 3.9. I'ep, A.A. CaHHHUKOB,
0. . Cunyxos, B.I1. YacoBckux, A.®. XaipeTnuHOB,

B.E. Umxos, B.I. bypsmaun, H.A. KpsxeBckux —

YUEHBIN CEKpeTaph

Pepakuus xxypHana:

H.II. BynbkoBa — 3aB. peJaKLIMOHHO-U3AATEIbCKUM OTIEIIOM
JI.A. BeJioB — OTBETCTBEHHBIH 3a BBIITYCK

E.JI. MuxaiiiioBa — peakrop

T.B. YnopoBa — koMIbloTEpHast BEPCTKa

®oro Ha obnoxke M.B. TlepmiakoBoii

Marepuasisl Jyist TyOJIMKal{H TIOAAIOTCS OTBETCTBEHHOMY
3a BhIMycK KypHana JI.A. benoy

(xonTakTHbIN Tenehon +79226083904)

i B PUO (konTtakTHbI TenedoH +7(343)262-96-10),
e-mail: rio-usfeu@mail.ru

Toamucano B newars 30.11.17.

Jlara Beixoma B cet 05.12.2017.

@opmar 60 x 84 Y. Tleuars odcerHast.

Vu.-u3n. 1. 7,8. Yeu. neu. 1. 8,6.

Tupax 100 3k3. (1-it 3aBox 50 3k3.). 3aka3 Ne 6006

OI'BOY BO «VYpanbckuii rocyaapCcTBEHHBIN
JIECOTEXHUYECKHI YHUBEPCUTET

620100, ExarepunOypr, Cubupckuii TpakT, 37

teit.: 8(343)262-96-10. PeakiiOHHO-H3AaTCIbCKUIA OT/EI

OrneyaraHo ¢ TOTOBOTO OpUTHHANI-MaKeTa
Tunorpadus 000 U3IATEJILCTBO
«Y‘-IEBHO-METOZ[H‘-IECKHPI HEHTP YII1»
620062, PO, Ceepmosckas obiacts, Exarepunoypr,
yn. ['arapuna, 35a, od. 2

© OI'bOY BO «VYpanbckuii rocynapCTBEHHBIH
JeCOTeXHUYeCKuil yHuBepcuter», 2017

K cBegeHuto aBTopoB

Buumanue! Peakipms npuHUMaeT TOJIBKO T€ MaTepUaIbl,
KOTOPBIC IMMOTHOCTBIO COOTBETCTBYIOT 0003HAYECHHBIM HIDKE Tpe6OBaHl/l$lM.
HenoyKoMIIICKTOBaHHBIH [AKeT MATEPHAIOB HE PACCMATPUBACTCS.
TInara 3a myOGnuKaImio pyKomuceil He B3UMaeTcs.

1. Cratbu JIOJDKHBI COJEpXKaTh PE3y/IbTaThl HAyYHBIX HCCICIOBAHHH, KOTOpbIE
MO>XHO HCIIONIB30BaTh B IIPAKTHYECKOI PaboTe CHEIHAIICTOB JIECHOTO XO34HCTBa, Jie-
CONPOMBIIUICHHOTO KOMILIEKCA M CMEXKHBIX C HUMH OTpaciiell (IKOHOMHKH U OpraHH-
3aIlMH JIECONOJIb30BAHMS, ISCHOTO MAIIMHOCTPOCHHSI, OXPaHbl OKPY)KAFOIIeH CPeIbl K
9KOJIOTHH), JTHOO NPEICTABIISTH [I03HABATEIBHBINA HHTEPEC (HCTOPHYCCKHE MaTepHaIlbl,
KpaeBezieHHe 1 JIp.). Pekomentyemsrii oGbem crareii — 8—10 crpanuil Tekcra (He MeHee
4 crpanuu). Pasmep wpndra — 14, unrepsan — 1,5, rapaurypa — Times New Roman,
noJist — 2,5 ¢M €o Beex CTOPoH. AG3alHblil 0TCTyI — 1 eM.

2. CTpyKTypa NpeicTaB/IsIeMOTr0 MaTepHaia cJeaylomas.

Homep YJIK onpejensietcs: B COOTBETCTBUH C KIIACCH(DHUKATOPOM (BBIDABHUBAHHC
II0 JICBOMY Kparo, Ge3 ab3aliHoro OTCTyIa).

3aznague cmamuu 07XHO ObITH HHOPMATHBHBIM. B 3ary1aBuy MOXHO HCIIONb-
30BaTh TOJBKO OOIICIIPHHSATHIC COKpalleHns. Bee OYKBBI HPOIKCHBIE, MOIYKHUPHOE
HauepraHne (BBIPABHUBAHKE 110 LICHTPY, Oe3 ab3a1HOro 0TCTYyIIa).

Ceedenusn 06 asmopax: Gamunis, ums, oT4ecTBO (MOXY)KUPHOC HAaYepTaHWe),
ydeHasi CTCNCHb, 3BAHHE, MECTO PaboThl (OdUIMAIBHOC HA3BaHME OPraHU3ALHH U
MOYTOBBIN aJ[pec 00S3aTeIIbHO); MEKTPOHHBIN ajpec, TeneoH (BBIpaBHHBAHKE 110
[PaBoOMy Kparo).

Knioueswie cnosa (110 10 ci10B) — 910 Onpe/iesiCHHBIC CII0BA M3 TEKCTA, 110 KOTOPBIM
BEJIETCsl OLICHKA M TIOMCK CTaThU. B KauecTBe KIIOYEBBIX CIIOB MOI'YT HCIIONB30BAThCS
KaK CJIOBA, TAaK U CIIOBOCOYCTAHUS.

Annomayus (pestome) nomxHa cooTBeTcTBOBaTh TpeboBanusam 'OCT 7.9-95

«Pedepar u annoranust. O6mpe Tpeboanus». OHa 10JDKHA ObITh:

* uH(OPMATUBHOM (HE COfepKaTh OOIIUX CIIOB);

* OPUTHHAJILHOM;

* cozepKaTeNnbHON (OTpaXkarh OCHOBHYIO CyTh CTaThH M PE3YJIBTaThl HCCIIC/0BA-

HUR);

* CTPYKTYPHPOBAHHOM (CIIe/[0BATH JIOTHKE OIMCAHKS PE3YJIBTATOB B CTAThE);

* o6bemom 200-250 ciios, Ho He Gostee 2000 3HaKOB ¢ mpobeamu.

AHHOTAIMS BKIIIOYACT CIICYIONINE aCHEKThI COJICPKAHNS CTAThH:

* TIPE/IMET, 11e71b PAGOTHI;

* METOJ] HJIM METOZIOJIOTHIO IIPOBEJCHHS paGOTHI;

* pe3yIIbTaThl paboTHI;

* 00/1aCTh IPUMEHEHHS PE3yIITaTOB;

* BBIBOJIBI.

Jlajiee cieyeT Ha aHIIMICKOM SI3bIKe 3ariIaBUe CTAThH, CBEJCHHs 00 aBTOpaXx,
KIIIOYCBBIC CJIOBA, aHHOTALWMsI (pe3iome).

B mexcme cmambu HEOOXOIMMO BBIICIHTh 3ar0JIOBKU paszienoB «BeneHue»,
«Ilenb, 3aa4a, METOAMKA M OOBCKTHI HCCIIC/OBAHMS», «Pe3ylbTaThl HCCIIeI0BaHUS
1 ux 06cyxk/ieHne», «BbiBojb», «Bubnuorpaguueckuii criucok».

CCBUIKH Ha JITEPATYPY, HCIIONIB3YeMyIO B TeKCTE, 0003HAYAIOTCS B KBAJIPATHBIX
CKOOKAX, HyMepalis CKBO3Has1, BO3PACTACT C SAMHMUIIBI 110 Mepe YIIOMHHAHHS HCTOY-
HUKOB.

JInnnn rpauKoB U PUCYHKOB B (aiine JIO/DKHBI ObITh CrpyIIHpoBaHbl. TaGmHIb!
npezcrasisitorest B Gpopmare Word, dopMyiibl — B CTaHAapTHOM pezakrope (Gpopmyit
Word, crpykrypHbie xumuaeckue — B 1SIS / Draw nim ckaHupOBaHHbIE, JHArpaMMbl —
B Excel. MiumocTpaimu npe/icTaBIsoTCs B 3ICKTPOHHOM BUJIC B CTAHIAPTHOM PeJIak-
tope popmyn Word (Bceraska — O6bekt — Cosnanme — Tun oGbekra MathType 6.0
Equation, B nosiBiBIIeMcst OKHe HabupaeTcst Gopmyita). PeKOMEH/yeTcs: HyMeparuio
(bopmy: TaKKe Jienarb CKBo3HOH. Hymeposarhb ciemyeT Toibko Te (hopMyIibl, Ha KO-
TOPBIC €CTh CCBHUIKH B TEKCTE. MILTIOCTpAIMH MPEJICTABIISAIOTCS B SICKTPOHHOM BHIE
B CTaHJAPTHBIX rpapudecknx dopmarax. Takoke 00A3aTeIBHO NIEPEBOIUTH HA3BAHUS
K MIUTIOCTPALHSIM, JaHHbIC MILTIOCTPAIIHii, TAOIMYHbIC JJAHHBIC BMECTE C 3aTOJIOBKAMH
HEIOCPE/ICTBEHHO C TI0Ka3aTeI MU U IPUMEYAHHSIMHY, T. €. CHA4aa IIPHBOATCS TaOIH-
116l ¥ MIUTIOCTPAIIMH Ha PYCCKOM SI3bIKE, 3aTEM Ha aHIJIMHCKOM.

Buobnuozpaguueckuii cnucox opopmisiercsi B coorserctsun ¢ FTOCT P 7.05-2008
(Ha PyCCKOM M QHIVIHICKOM SI3bIKAX).

3. Ha kaxtyro crarbio TpeOyercst o/jHa BHemmHsist periensus. [Tepen myGnukarmeit
PeIaKIys BIPaBe HAIPABIIAT MaTePUAIIbl Ha JTONOTHUTEIBHOE PEIICH3UPOBAHHE B BE-
nyue HUU coorserctyronero npodusis o Beeii Poceru. Bunmanue! Perienszentom
MO’KET BBICTYIIaTh TOJIBKO JOKTOP HAayK MM WIeH AKaJeMHUH Hayk!

4. Ha nyOnuKamuio HpeJCTaBIseMbIX B PENAKIHMIO MaTephalioB Tpebyercs
HHCHMEHHOE Pa3pellecHIe OPraHu3alliH, Ha CPEICTBA KOTOPOIl IIPOBOIMIIACE PaboTa,
€CJIM aBTOPCKHE NPaBa IIPHHAJUICHKAT ei.

5. ABTOpBI NPEICTABJISIOT B PSIAKIIHIO XKypHAIa:

CTarThio B Ie4aTHoM | 3sekTporHoM Buje (popmar DOC mim RTF) B ogHOM
9K3eMILLIpe, 6e3 PyKOIMCHBIX BCTABOK, HA OJIHOHM CTOPOHE CTaHJAaPTHOTO JIU-
CTa, TIOIMCAHHYI0 Ha 000POTE MOCIEHEro JINCTa BCEMH aBTOPAMH, C yKasa-
HUEM JIaThl ClIa4 MaTepuasa. Marepuaibl, IPUCIIAHHBIE B IIOJTHOM 00beMe 10
9JIEKTPOHHOM 104Te, JAyOIMpoBaTh Ha GYMaXHBIX HOCHTEISIX HE 0OS3aTEeIBHO.
Anpec snekrponHoii moutsl — blal983@yandex.ru (besnos Jleonua AsekcaH-
NpOBUY);

WUTIOCTPALINH K cTaThe (PH HATHYNH);

PCLICH3HIO;

aBTOPCKYIO CIIPABKY MIIN SKCIIEPTHOE 3aKIIIOYCHHCE;

coriacHe Ha IyOIMKAIMIO CTAaThH U IEPCOHANBHBIX JIAHHBIX.

6. @otorpadun aBTOPOB HE TPEOYIOTCS.




2 Jleca Poccuu u xo3slUcmeo 8 Hux Ne 2 (61), 2017 r. J

CodepixaHue

3apunoe 10 .B., benoe /1. A., 3anecoséa E.C., Casun B.B., Illyoun /] A.
BrnusiHre AMKUX KOTIBITHBIX YKMBOTHBIX Ha (DOPMHUPOBAHUE MOJIOTHSIKOB . . . o v v vvve v e e e s 4

bauypuna A.B., benoe J1.A., lllesenuna A.0.
CocTosiHEEe €CTeCTBEHHOTO BO30OHOBIICHHS B COCHSIKAX, MPUIICTAlONINX K I. Bepxuemy Y dasero
UETAOMHCKOM OOMACTH . . . o v vttt ettt et et e e e et et e e e e 13

Aobpamosa J1.11., Kypenv H.A., Iloozpywiuna U .A.
JlecoBoncTBeHHast 3(h(HEKTUBHOCTH MPEABAPUTENBHBIX JIECHBIX KYJIBTYP
TIOJT TIOJIOTOM OEPE30BBIX JPEBOCTOEB B KypraHCKOM OOMACTH . .. .o v v 21

Konomaesa 0.3., Bynvkosa H. I1.
K Bompocy o quHaMuke )KHBOTO HaIIOYBEHHOTO TIOKPOBA B COCHSIKE Pa3HOTPABHOM
Hlapramickoro geconapka I. EKaTepuHOYPIa . .. ..o oot 29

Kapakcuna A.B., Anuyzoea I'B., 3omeesa E.A.
AHanm3 BCTPEuaeMOCTH M OOWITHSI BUIOB KHBOTO HAITOYBEHHOTO TIOKPOBA Ha TUIOMIA/ISX,
TTOBPEIKICHHBIX BETPOBATIOM . « + + « v v o vt vttt e ettt ettt et et e e e e e e et e e e e e s 37

Dponosa E.A., Kpasxceeckux H.A., I'nyxoea E.H.
Hcnonb3oBanne ocaikoB CTOUHBIX BOJ I. EkareprHOypra B KauecTBe HETPAAUIIMOHHBIX

yI0OpEeHUIA TIPH BBIPAITMBAHUY ITOCAIOYHOTO MaTepHralia COCHbI OOBIKHOBEHHOM
(PINUS SYIVESIIIS L.) oo\ttt e e 41

3anecosa E.C., Onnemaes A.C., I[Inamonoe E.FO., Xaouoyniun A.@., Kymoieea I’ A.
TopumocTs ecoB Ypanbckoro ¢eaepanbHOro okpyra u 3pPeKTUBHOCTh OXPaHbl UX
OT TIOMKAPOB .+« vt v e ettt et ettt e ettt e et et e e e ettt e 47

Kooswceenuroe A. 11.
Pesynbrarel pa3zMHOXKEHHSI YepeMyXH 'THOPH] KpaCHOJIUCTHAS TIOCEBOM CEMSH
OT CBOOOHOTO OIBIIEHIST . . .+« vt e et e ettt e e e e e e e e e e e e e e e e e e e e e e e 57

Konmynoe E. B., fIkoeneea M. U.
CocraB (eHOJBHBIX COCIMHEHUIT B TUCThIX Oepe3bl nmoBucioi (Betula pendula roth.)
JAETEPMHUHHPYIOIIUX aPAMETPbl KOHCTUTYTUBHON SHTOMOPE3UCTEHTHOCTH .+« v v v s s 61

bupman A.P., lou IO.U., JIykun B.I'., Coxkonosa B.A., Boiinawm C.A.
CoBeplieHCTBOBaHKE C1I0Cc00a CKIICUBAHUS IPEBECUHBI XOJIOIHBIM CIIOCOOOM . . .. .o ... 69




Ne 2 (61), 2017 r. Jleca Poccuu u xo3sUcmeo 8 Hux 3 J

CodepixaHue

Zaripov V.U., Belov I. A,, Zalesova E. S., Savin V.V., Shubin D. A.
Effect of wild hoofed animals on young forest stands formation .......................... 5

Bachurina A.V,, Belov L.A., Shevelina A.O.
The state of natural resumption in the pigs approaching to the town of Verkhniy Ufaley
of the Chelyabinsk region . ... ... e e 14

Abramova L. P.,, Kuren I. A., Podrushina I. A.
Silvicultural effectiveness of preliminary forest planting under the canopy of birch trees
INthe KUrgan region ... ... e 22

Kolomeva O.E., Bunkova N.P.
To the question about the dynamics of living ground cover the pine
forb Shartashskaya forest park of Yekaterinburg ........... ... ... .. . i 29

Karaksina A.V., Anchugova G. V., Zoteeva E.A.
The analysis of occurrence and abundance of types of a live ground cover
on the squares damaged by awindfall ........ ... ... ... . . . . 38

Frolova E.A., Kryazhevskikh N.A., Glukhova E. I.
The use of sewage sludge of the city of Yekaterinburg as non-traditional fertilizers
when virascivanie planting material of scots pine (Pinus SylvestrisL.) ..................... 42

Zalesova E.S., Opletaev A.S., Platonov E.JU., Khabibullin A.F., Kutyeva G.A.
Forest fire burning in the Ural federal district and their fire protection efficiency ............. 47

Kozhevnikov A. P.
The results of the reproduction of the bird cherry ‘hybrid krasnolistnaya’ by seeding
the seeds from free pollination . ....... ... 58

Koltunov E.V., Yakovleva M.I.
The composition of phenolic compounds in the leaves of the birch (Betula pendula roth.)
determining of constytutive entomoresistance parameters .................iiiiiiiia.. 62

Birman 4.R., Tsoi U.I., Lukin V.G., Sokolova V.4., Voynash S.A4.
Improvement of the filming method wood coldway ............ .. ... . ... 70




4 Jleca Poccuu u xo3slUcmeo 8 Hux Ne 2 (61), 2017 r. J

V]IK 630.451.2:630.232

BNMUAHUE OUKUX KOMNbITHBIX XKMBOTHbIX
HA ®OPMMPOBAHUE MOJIOOHAKOB

10.B. 3APUIIOB — acniupaHT Kadeapbl IECOBOICTBA,
ten. 8922-29-36-775;
e-mail: www.aspirantura-usfeu.ru*

JILA. BEJIOB — kannuaar cenbCKOX035MCTBEHHbBIX HayK,
JOTICHT Kadeaphl JIECOBOJCTBA™,

E.C. 3AJIECOBA — xanauaar cenbcKoX03aiCTBEHHBIX HAYK,
JOTIEHT Kadeaphbl I€COBOJCTBA™,

B.B. CABUH - aciupanT Kadeapsl JIeCOBOACTBA™,

J.A. lIIYBUH — xanaunat cenbCKOX03sHCTBEHHBIX HayK,
JIOKTOPAHT KadeIphl JIECOBOACTBA™

* ®I'bBOY BO «YpanbCKuil IeCOTEXHUIECKUN YHUBEPCUTET»
620100, Poccust, EkarepunOypr, Cubupckuii Tpakr, 37

Kniouesvie cnoea. ecmecmseennas pexynomueayusi, 1ecHvle KVIbMypbl, OUKUe KONbIMHbIE HCUBOMHbBIE,
MONOOHAK, NOOPOCH, 00bedanue, COXPAHHOCHb, COCMAB.

[TpoaHanu3upOBaHbI MOKA3aTENN BIUSHUS JUKUX KOIBITHBIX )KUBOTHBIX HA COXPAHHOCTb JIECHBIX KYJIBTYP CO-
cHbl 00bIKHOBeHHO# (Pinus sylvestris L.) u enu cubupckoii (Picea obovata Ledeb.) B ycioBusix okpyra cocHo-
BO-0EpEe30BBIX MPEIECOCTEIHBIX JIECOB 3aypaibCKOl PABHUHHOM MPOBHHIMK 3anajHo-CHOUPCKOW paBHUHHON
JIeCOPACTUTEIILHON 001aCTH. YCTaHOBIICHO, YTO M3-3a 00bEIaHUS] TUKUMH KOTIBITHBIMU YKUBOTHBIMHU CITUCHIBACTCS
22,1 % co3maHHBIX JIECHBIX KyabTyp. OCOOEHHO OOINBIION yIIepd HaHOCAT KOCYIS CHOMPCKAsl U JIOCh JIECHBIM
KYJIBTYpaM COCHbI OOBIKHOBEHHOM. [1py mioTHOCTH HaceseHus Kocyiu cubupcekoit 6onee 5 mt./1000 ra npaktu-
YECKH BCE IK3EMIULIPBI 7-JISTHUX JICCHBIX KYJIBTYP UMEIOT CIIe/Ibl HEOIHOKPATHOTO MOBpeXAeHUs. M3-3a Hemo-
cTaTrka KOPMOB B 3UMHHI TIEPHOJ JIOCh U KOCYJISl HAYMHAIOT aKTUBHO MCIIONB30BATh B ITHUIY TOYKH U BETBH €11
cubupckoii u O6epesbl moeucioii (Betula pendula Roth.). ITpu aToM npakTHyYecKku MOTHOCTHIO 00beIaeTCsl HOAPOCT
ocunsl (Populus tremula L.). Beicora nmoBpesxaeHuii Bapsupyercs ot 0,63 1o 1,21 m. [[pyrumu ciioBaMu, KOCyIist
cHOMpCKast, CKyChIBast BEPXYIICYHBIC TIOYKH, TIOJIEP’KHBAET CBOIO KOPMOBYIO 0a3y, BEIHYK/1asi MOJIOJIbIE PACTEHHUS
BETBUTBCS.

[ToMUMO JIECHBIX KYJIBTYp, KOCYJIs MOBPEKAACT MOAPOCT, (HOPMHUPYIOIIUIICS HA 00BEKTaX €CTECTBCHHOM
PEKyIbTUBAIIMN HAPYIICHHBIX 3€MeJb, OKA3bIBasl CYIIECTBEHHOE BIUSHHUE HA COCTaB (DOPMHUPYIOMINXCS MO-
JIO/THSIKOB.
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Effect of wild hoofed animals data on forest cultures conservation of common pine (Pinus sylvestris L) and

spruce Siberian (Picea obovata Ledeb.) has been analysed in condition of pine birch pre-forest steppe forest okrug
in Zauralsk lowland province of west Siberion lowland forest growing region. At has been established that as
a result of lating oft by wild hoofed animals 20.1% of forest cultures formed are written off. Roe Siberian and
elk bring specially large damage to common pine cultures when the number of roe Siberian constitute more than
5 p/ha prachically all of the 70year aged cultures have the repeatedly fraces of damaging.

Because of fodder shortage in winter period elk and roe actively med buds and branches of spruce sibeream and
birch as fodder. Cespen is eaten off practically completely. The height of damage varies from 0.63 to 1.21 m. an
other words roe Siberian catiug off top buds kleps up fodder base thus makes up young trees branching out. Besides
forest cultures roe bring damage to young trees beiug formed on sites of natural recultivation of damaged soils and

substantially affects the composition on of young trees being formed.

Beenenue
[NoBbIllIeHHEe  TPOXYKTUBHOCTH
neco (IITIJT) Hepa3pbIBHO CBs3a-
HO C COXPaHEHHEM M MOBBILIICHH-
€M KOMIIJIEKCHOH MPOXYKTUBHOCTH
JIECOB ITyTE€M NPHMEHEHHS CHUCTEM
XO3HCTBEHHBIX MEPOIPHUATHUH,
mudhbepeHITNPOBAaHHBIX B 3aBHUCH-
MOCTH OT PErHOHAJIBHBIX MPUPOA-
HBIX YCJIOBUI M II€JIEBOTO Ha3Ha-
YeHus IECHBIX 3eMenb [1-4]. TIpu
9TOM OZIHa U3 TPYIII MEPONPUSITHH,
HarnpasieHHslx Ha III1JI, obecne-
YHMBaeT YCKOPEHHE W IOBBINICHUEC
3¢ HEKTUBHOCTH  BOCCTaHOBIICHHS
n  (QOPMHPOBAHUS HACAKICHUM.

B naHHyrO IpyIiy BXOAAT Kak Me-

pPOIpPHUATHSL TI0 COBEPLICHCTBOBA-
HUIO PYOOK CIIEJIbIX M IEepecTOl-
HbIX Hacaxaenuid [5-9], Tak wu
HCKYCCTBEHHOMY JIECOBOCCTAHOB-
nennto [10-15]. Brnaromapst yka-
3aHHBIM MEPOTIPHATHSIM (OpMHPY-
IOTCSI  BBICOKOIIPOM3BOIUTEIILHBIC
ycToiunBbIe HacaxaeHus [16-18].
Onnako pabOTHI JIECOBOIOB HEPE-
KO CBOJATCS Ha HET HEraTHBHBIMU
¢daxropamu. OTHUM U3 TaKUX (ak-
TOPOB SIBJISIFOTCSI JIMKHE KOIIBITHBIC
’KuBOTHBIE. Eciin B ieTHMIA iepuoa
OHU HE HAHOCAT CYIIECTBEHHOTO
Bpela eCTECTBCHHBIM M HCKYC-
CTBEHHBIM MOJIOTHSKAM, JIECHBIM
KyJIbTypaM U TMOAJECKY, TO B 3UM-

HUIl TIepUOA, KOHIIEHTPUPYSCh Ha
OIPaHUYEHHBIX YYaCTKaX TEPPHUTO-
pyuH, OHM 3aMCIJIAI0OT, a MHOrJa H
WCKITFOYAIOT JIECOBOCCTaHOBIICHHE
[19-23].

K coxamenuro, pabor mo wu3y-
YEHUIO BIIASHUS JTUKUX KOIBITHBIX
JKUBOTHBIX Ha (DOPMHPOBAHHE JIEC-
HBIX HacaXJeHW Ha Ypaje OTHO-
CHUTEJIFHO HEMHOTO, YTO H OIIpefe-
JINJIO HAIIpaBJICHHUC HAIUMX HCCJIC-

JIOBaHUU.

eab, 00bEKTHI
H METOIHUKA HCCJIeT0BAHNIH
Ilenbro ucciaenoBaHuil SIBISIOCH
YCTaHOBIICHUE

BIMSAHUS  TUKHUX
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KOIIBITHBIX JKMBOTHBIX Ha JieC-
HBIE KYJIBTYPBI U TOJIPOCT B YCIIO-
BUsIX CyXOJIOKCKOTO JIECHUYECTBA
CBepanoBcKoi 06macTy.
OObekTaMu HCCTIEIOBAHUMA CITy-
UM JICCHBIC KYJIBTYPbl COCHBI
o6bIkHOBeHHO# (Pinus sylvestris L.)
u emu cubupckoit (Picea obovata
Ledeb.), cosmanHble Ha TeppHUTO-
pun CyXOJIOKCKOTO JICCHHYECTBA.
VYKka3aHHas TEPPUTOPHUSI COMIACHO
CXEME JIECOPACTHUTENIbHOIO  paii-
onupoBanus Ypana [24] orHocuTCs
K OKpYTY COCHOBO-OEpPE30BBIX TIPE/I-
JIECOCTETHBIX JIECOB 3aypaibCKOM
pPaBHHHHOW TIPOBHHIIMK  3ariaji-
HO-CHOMpCKOW paBHUHHOW JIeCo-
pacTUTEIILHOM 00JIaCTH, @ COIVIACHO
JIECOXO3IMCTBEHHOMY  pallOHHUPO-
BaHnto — K Cpenne-YpaibckoMy
TaeXKHOMY JIeCHOMY paiiony [25].
B mporuiecce uccienoBanuii mpo-
aHAJIM3UpPOBaHA COXPAHHOCThH JieC-
HBIX KYJIBTYp, cO37aHHbIX B Cyxo-
JIO)KCKOM JIECHUYECTBE 3a MEPHOJ
¢ 2000 mo 2017 rr. B memsax uzy-
YCHUS BIIMSHUSI JTUKUX KOIBITHBIX
JKUBOTHBIX Ha JIECHBIE KYJIBTYPBI
U TIONPOCT 3aKJIaJbIBAJIMCh TPOO-
Hble iomany pasmepom 20 x 20 m
W YUYETHBIE TUIOLIAJIKK pPa3MepoM
2 X 2 M COIIacHO OOIIETPHHS-
ThIM arPOOMPOBAHHBIM  METOJIHU-
Kam [26, 27]. JIomOIHUTENBHO TIPH
ydeTe TPOM3BOIWIOCH pacmpesie-
JIEHUE BCEX PACTEHUM Ha HENoBpe-
KJIEHHBIe, cab0 TIOBPEXICHHBIE,
CWJILHO TIOBPEXJICHHBIE M CyXHE,
a TaKkKe OINpeAesIach BBICOTA
MOBPEXKIACHNS HAJl TIOBEPXHOCTHIO
nouBbl. [I10THOCTE HaceneHus 1u-
KHX KOTBITHBIX KHBOTHBIX (KOCYJISI
CHOMpCKasi U JIOCh) yCTaHABIIHMBA-
Jlach METOJIOM ITOfIcYeTa 3MMHHUX
nedexanuit [28]. Vuer mpousso-
micst Becuot 2017 1. B mepuon

TIOCJIC CXO/a CHETa | J0 TIOSIBIICHUS
TPaBSHUCTOM pPacTUTETHLHOCTH.
IToncuer Besncst Ha MPSAMBIX Mapl-
pyrax. IllupunHa y4eTHOW JIEHTHI
mpu 3ToM cocTapisia 3 M. JlmuHa
MPONHACHHOTO MapuIpyTa yCTaHaB-
JIMBajach ¢ mnomoiibo GPS-HaBu-

raropa.

Pe3yabTaThl u 00Cy:K1eHHE
BeImonHeHHble  MCCIIEIOBaHUS
nokasain, uto 3a nepuos ¢ 2000 o
2017 rr. Ha tepputopun CyXOJIoXK-
CKOTO JIECHHYECTBa OBLJIO CO3IaHO
2340,1 ra necusix KyaeTyp. [lpm
CO3/IaHUM TOCIEIHUX IPeNIoUTe-
HHE OTJaBaJIOCh COCHE OOBIKHO-
BEHHOM, Ha JOJI0 KOTOPOW MPHUXO-
mwtock 80,4 % Bcex CO3MaHHBIX
JecHbIX KynsTyp, 457,0 ra (19,5 %)
JICCHBIX KYJIETYp OBUIO CO3JIaHO W3
enu cubupckor u Tonbko 1,0 ra
(0,1 %) — u3 necHBIX KyAbTyp Iyda
yeperrgatoro (Quercus robur L.).
W3 obmieit mumomany co3mIaHHbIX
3a 18-neTHuii mepruo JISCHBIX KYIIh-
Typ cmucano 516,2 ra (22,1 %).
Kpome Toro, 83,8 ra (3,6 %) nec-
HBIX KYJIBTYp HE TIEPEBEICHO CBOCB-
PEMEHHO B IIOKPBITYIO JIECHOH pac-
TUTENBLHOCTRIO TUIOMIaAb (Tabim. 1).
Marepuansl Tadbn. 1 cBugerens-
CTBYIOT, YTO OCHOBHBIMH TPHUYH-
HAMH CIHCAHUS JIECHBIX KYJBTYD
SBIISIIOTCSL O0bEIAHUE WX JUKHUMHU
KOMBITHBIMH JKUBOTHBIMH (50,6 %0)
H JiecHble moxapsi (32,8 %).
Oco0oro BHUMaHUS 3aCITy>KHBa-
eT (akT HEPaBHOMEPHOIO pacipe-
JeTIeHHsT TIOTHOMHX (CITHCAHHBIX)
JECHBIX KYJBTYp IO yYaCTKOBBIM
JecHu4ecTBaM. Tak, B 4acTHOCTH,
B bormaHoBHYCKOM y4acTKOBOM
JIECHUYECTBE JIONIS1 JICCHBIX KyJlb-
Typ, HOTUOLIMX B pe3yibTare 00b-
eaHus JUKAMHU KOIIBITHBIMH JKH-

90,4 %,
B I] PA3HOBCKOM YYAaCTKOBOM JICCHU-

BOTHBIMH,  COCTAaBIISIET
yectBe — 82,8 %, a B PeprunckoM
YYaCTKOBOM JIECHHYECTBE TaKHe
KYJBTYPbl OTCYTCTBYIOT. DTO 00B-
SICHSICTCS PA3JIMYHON ILJIOTHOCTBIO
HAaCeJIeHNs1 KOCYIH CHUOWPCKOW W
JIOCS B YKa3aHHBIX yYaCTKOBBIX JIeC-
HUYECTBaX. BbICOKas IUIOTHOCTH
HAceJICHUs KOCYIM  CHOMPCKOU
B bormanosuuckom u ['ps3HOBCKOM
YYaCTKOBBIX JIECHUUECTBAX OOBsIC-
HSIETCS PaCIIOIOKEHUEM B TIEPBOM
BOCIIPOM3BOJICTBEHHOTO  yYacTKa
BornaHoBUYCKOTO ~ OXOTHHYBLETO
oOmrecTBa, a B0 BTopoMm locymap-
CTBEHHOI'O 300JI0TMYEeCKOT0 OXOT-
HUYBETO 3aKa3HUKa OOJIACTHOTO
3HaYeHUs1 «borgaHoBUYCKU UM.
A.A. KuceneBa». Ocobo criemyer
OTMETUTb, YTO TOJBKO B locynap-
CTBEHHOM 300JIOTMYECKOM  OXOT-
HUYbEM 3aKa3HUKe, I10 JaHHBIM
MapUIPYTHBIX YYETOB, HACUWUTHIBA-
etcs okosto 3,0 ThIC. 0co0eit Kocyin
CHUOMPCKOH.

B steTHuit nepuoz Kocyist He Uc-
MIBITBIBAET HEOCTATKa B KOPMax H
MMUTAETCS TPEUMYIIIECTBEHHO Tpa-
BSHUCTBIMU pacTeHusiMU. OJHAKO
B 3UMHHH MEPHO]] U3-3a TITyOOKOTO
CHera OHa KOHIIEHTPUPYETCsI Ha He-
OOJIBIIKMX y4YacTKaxX C JOCTYIHBIMU
JUTSL Hee KOpMaMU ¥ HAHOCHT CYIIie-
CTBEHHBIN YIIepO JIECHBIM KYIIBTY-
paM u noapocrty. Tak, B 4aCTHOCTH,
[P TUIOTHOCTH HACEJICHHS KOCY-
i cubupckort 10,1 mr/1000 ra
B 7-JIETHUX KYJIBTypaX COCHbI
OOBIKHOBEHHOM TMPaKTHYECKH OT-
CYTCTBYIOT HETIOBPEXKCHHBIE K-
3eMIUIIpHI (Tab. 2).

[loMmumoO cocHBI  OOBIKHOBEH-
HOW, KOCYyJsl CHUOMpPCKasi aKTUBHO
00be/IaeT MOYKU OCHUHBI U Oepe3bl,

yIEpKUBasi pacTeHUs] Ha BBICOTE
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Tabsmmra 1
Table 1
IInomaap cIMCaHHBIX JTECHBIX KyABTYp 10 CyXOI0KCKOMY JI€CHUYECTBY
3a iepurox ¢ 2000 mo 2017 rr.
Area of decommissioned forest crops in Sukholozhskiy Lesnica products
for the period from 2000 to 2017
VYuacTtrkoBoe ITno1maas CIUCAHHBIX JICCHBIX KYIBTYD, ra / % 3azepikka
JIECHHYECTBO The area of decommissioned forest crops, hectares / % B IIEPEBOJIC
Precinct Bcero Jlecnoit noxap OtcytcTBHE Jukne IIpoune B HOKPBITYIO JICCOM
forestry Total Wildfire YXOJIOB KOTIBITHBIE Other TIomans, ra
The lack Wild ungulates Delay in transfer
of care to forest covered
area, ha
BornanoBuuckoe 36,5 35 0 33,0 0 377
Bogdanovicheskoe 100 9,6 0 90,4 0 '
BuHokypoBcKoe 125,0 37,3 0 75,7 12,0 _
Vinokurovskoe 100 29,8 0 60,6 9,6
I'psizHOBCKOE 1448 24,9 0 119,9 0 458
Krasnovskoe 100 17,2 0 82,8 0 '
KypbuHckoe 1224 92,2 6,4 13,0 10,8 B
Kuriinskoe 100 75,3 52 10,7 8,8
AcbecToBCcKOE 17,6 0 0 32 144 _
Asbestovskoe 100 0 0 18,2 81,8
Pedrunckoe 26,7 62 0 0 20,5 _
Reftinskoe 100 23,2 0 0 76,8
Ipuropoatoe 432 50 0 16,2 22,0 _
Prigorodnoe 100 11,6 0 375 50,9
Bceero 516,2 169,1 6,4 261,0 79,7 838
Total 100 32,8 1,2 50,6 15,4 '
Tabmnuua 2
Table 2
BrusiHre MIOTHOCTH HAceIeHUs KOCYJIN CHOUPCKOW Ha CTETICHb TTOBPEIKICHUS
7-JIETHUX KYJIBTYP COCHBI OOBIKHOBEHHOM
Effect of population density of Siberian ROE deer on the degree
of uridine 7-year-old cultures of Scots pine
Kgapran IInornocts JlpeBecHas JloJ1st IECHBIX KyJIBTYP H IMOAPOCTA M0 CTENEHsIM MOBPEX/IeHus, mt/ra/% Bcero,
Boizen HaceJIeHUs nopoza The share of forest cultures and young growth on the extent of damage, mr./ra
Quarter KOCYJIH, Tree species pieces/ha/% %
Recovered urt./1000 ra HermoBpex- Crnabo CuibHO Cyxue All
The pOpL_JIatlon JCHHBIC TIOBPEKACHHBIC TIOBPEKACHHBIC Dry P?)/ha
density Intact Slightly damaged | Badly damaged %
of ROE deer,
PCs/1000 ha
13 5,8 C 760 95 1145 30 2030
31 37,4 4,7 56,4 15 100
1 10,1 C 0 170 950 75 1195
18 0 14,2 79,5 6,3 100
Oc 10 0 1330 15 1355
0,7 0 98,2 1,1 100
b 20 0 790 0 810
2,5 0 97,5 0 100




8 Jleca Poccuu u xo3s1icmeo 8 Hux Ne 2 (61), 2017 r. '

1m0 1,5 M u 3acTaBisist UX KyCTUTh-

cs. Tak, MpPHU TUIOTHOCTH KOCYIIH
10,1 /1000 ra mosst CHITbHO TI0-
BPEKICHHBIX 3K3EMILIIPOB TOAPO-
cTa ocuHbl qocruraet 98,2, a 6epe-
3b1 oBUcIOoi — 97,5 % (puc. 1).
BpICOKasi IJIOTHOCTH  KOCYJIH
cHOMpCKOH | Jocsi 00yClOBIHBa-
eT BOBJICUCHHE B KOPMOBOI paru-
OH BHJIOB, MAJI0O HCIOJIB3YEMbIX
B IHILY TPY HATUYHUHU IPYTUX KOP-
MoB. MccrenoBanus mokasaiu, 4To
HPH TUIOTHOCTH HACENICHHS KOCYITH

4,2 u nocs 2,6 mr./1000 ra >xusor-

Hble CHJIBHO TIOBpexaaroT 61,1% Puc. 1. TloBpexaeHue kocynei cHOMPCKOi MOAPOCTa MIATKOIHCTBEHHBIX IIOPOJL

Figure 1. Damage to ROE deer Siberian ng growth softw i
SK3eMIITAPOB e 1 95,8 % dK3en- gure amage to ROE deer Siberian young growth softwood species

IUIIPOB OCHHBI B 11-TeTHUX KyJIb-
Typax e CHOUpCKoii (Tadm. 3).

W3-3a cucremarndeckoro o0b-
ellaHusl JIECHBIE KYJBTYpPBI KaKk CO-
CHBI OOBIKHOBEHHOM, TaK H €JIN CH-
OMpPCKOI MO0 CITUCHIBAIOTCS, JTHOO
HE MOTYT OBITb CBOEBPEMEHHO
MEePEeBEICHBl B MOKPBITYIO JIECHOM
PaCTUTENBHOCTBIO TUIONIAb. [Ipu-
MEpbl TMOBPEKACHUS IKHMBOTHBIMH
JIECHBIX KyJIBTYP COCHBI M €JIH TIPH-
BE/ICHBI Ha puc. 2 u 3.

JK¥BOTHBIE TIOBPEXIAIOT KaK
oceBoil (LIeHTpaNbHBIN), TaKk U 00-

KOBBIE ITOOETH PAaCTEHUI Ha BBICOTE

Puc. 2. IToBpexkaeHue kocysel CHOMPCKOH JIECHBIX KYJIBTYP COCHbI OOBIKHOBEHHOMH
10 1,05 m (tabm. 4). Figure 2. The Siberian ROE deer damage of forest cultures of a pine

Tabmuma 3

Table 3
Bnusiaue nocs v Kocynu Ha HOBPEXAaeMOCTh 11-eTHUX KybTyp enu cuOupcKoit

Influence of elk and deer in damaging 11-year-old cultures of Siberian spruce

Ksapran IInotHOCTH Hacene- pesecHast JloItst IecHBIX KyJbTyp M MOIPOCTa IO CTEHEHIM TTOBPEXKICHUS, Bcero,
Brigen HUES JTOCSI/KOCYITH, [Mopona mr./ral/% wT./ra
Quarter /1000 ra Tree species The share of forest cultures and young growth on the extent %
Recovered The population of damage, pieces/ha/% All
density of ROE deer, Hemospex- Cmnabo CunbHO Cyxue PSO/ ha
PCs/1000 ha JIEHHBIE TIOBPEXXICHHBIE TIOBPEXACHHBIE Dry %
Intact Slightly Badly damaged
damaged
4 2,6 E 350 460 1270 0 2080
13 4,2 , 22,1 61,1 0 100
Oc 120 0 2730 0 2850
4,2 0 95,8 0 100
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Puc. 3. T[loBpexxaeHue kocynei cHOUPCKoi u toceM 11-TeTHUX KyJIbTyp eld CHOUPCKOi
Figure 3. Damage to ROE deer, Siberian moose and 11-year-old cultures of Siberian spruce

Marepuansl Tabnm. 4 HaDISIHO

CBUICTCIIbCTBYIOT, YTO JIHUKHUC KO-

MBITHBIC JKUBOTHBLIC IOBPEKAALOT CO-

CHY U €JIb Ha BBICOTHOM HMHTEpBAJIC
ot 0,3 1o 1,05 m. Huxnsist rpanmia
MOBPEK/ICHUS. TIPH 3TOM OOBSICHS-

€TCA HAJIMIMEM CHEXKXHOI'O ITOKPOBA,

a BCPXHAA — BO3MOKHOCTBIO IKU-

BOTHBIX JOCTaBaTb MOOETH U TIOUKH.

* Yucnureiab — Cp€aHee 3HAYCHHUE, 3HAMECHATEIb — pasMax MUHUMAJIbHBIX 1 MaKCUMaJIbHBIX 3HAYCHUMN.
* Numerator — average value; denominator — scale minimum and maximum values.

Tabmnua 4
Table 4
BricoTa moBpekIEHUS COCHBI M €ITH TUKUMHA KOTTBITHBIME KUBOTHBIMU™
Height of the damage to pine and spruce wild ungulates
Beicora noBpesxieHns mo6eros, M Juamerp
8 Bricora The height of the damage to shoots, m CKYCAHHOTO
o
&8 5 2 HETOBPESKIEHHBIX GOKOBBIX oceBoro nobera,
= é gL 9K3EMILIIPOB, M side . oM
g o S & The height Diameter skushen
8 @ §-4 S o] OCEBOIO Hwxnsas TpaHUIA BerHfm IpaHuna axial escape, see
5 F m < of the ur_]damaged axial TOBPEKICHHUS TIOBPEXKICHUS '
¢ copies, m The lower limit The upper limit
of the damage of the damage
C 7 0,93+0,5 0,75+0,4 0,48 £ 0,02 0,65+0,04 0,41+0,02
0,65-1,21 0,5-1,05 0,3-0,61 0,52-0,7 0,2-0,6
E 11 0,81 +0,06 0,68 £ 0,03 0,45+ 0,02 0,60 0,03 0,61 +0,02
0,63-1,05 0,49-0,95 0,33-0,55 0,52-0,64 0,3-0,8
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BriBoanI

1. Kocyns cubupckast u Jioch B
3HAYHUTEITLHOW CTETCHH BIIHSIOT Ha
cocTaB (hOPMHUPYIOIINXCS MOJIOA-
HSIKOB.

2. JlecHble KyIBTYPbI ¥ TIOIPOCT
HA4YMHAIOT TIOBPEXKIAThCSI KHUBOT-
HBIMH TIPH TIPEBBILICHUHA UMH BbI-
COTBI CHEXKHOTO MTOKPOBA, TIOCKOIb-
Ky B OCCCHEXHBIH MEPUOA KOCYJIS
cHOMpCKasi NPEINounTaeT Ipyrue
KOpMa.

3. Enp cubupckas B MeEHbILCH
CTETICHU CTPaJaeT OT JUKHX KO-
MBITHBIX KUBOTHBIX W ITOBPEX/Ia-
eTCs UMM JIMIIb TPH HEJIO0CTaTKe
JPYTHX KOPMOB.

4. TIIOTHOCTh HACENICHHS KOCY-
mu 5 /1000 ra cneayer cuurarh
KPUTHUYCCKOU KaK MPU UCKYCCTBEH-
HOM, TaK M €CTECTBEHHOM JIECOBOC-
CTaHOBJICHHH.

5. MuHUMHU3ANUS HAHOCHMOTO

JUKUMHN KOIIBITHBIMH KUBOTHBIMH

bubnuoepagpuueckuii cnucox

yiep0a J1eCHOMY XO35HCTBY MOXKET
OBITH JOCTUTHYTA 3a CUET PEryJu-
pOBaHUS WX YHCIEHHOCTH, CO3-
JJaHUsI KOPMOBBIX IIOJIEH, a TaKke
PEryIsipHON MOAKOPMKU B 3UMHHIA
MIEPUOI.

6. WzOmparenbHbIi  Xapaktep
MUTAHKSL JKUBOTHBIX MOXKET OBbITH
WCITIOJIB30BAaH TIPHU PeryIupOBaHUU
cocraBa (POPMHUPYEMBIX MOJIOIHS-
KOB, B YaCTHOCTH JUISl COKPALICHHS

J0JIM OCHHBI B X COCTaBE.
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[Tpuneraronue kK ropojiaM JIECHbIE HACAKICHHS TIOABEPTa0TCS HETATHBHOMY BO3JICHCTBHIO TIPOMBITIIICHHBIX
noJuTioTaHToB. OCOOEHHOTO OCTPO BCTAeT BOMPOC Ha Ypalle, I1e MPaKTHUYECKH B KaXI0M ropoje (GpyHKIno-
HUPYIOT MeTaJUTypTHUeckue npeanpustus. He sBusercs nckmodeHueM u . Bepxuuit Y daneit UensOnnckoit
obnactu. Ha mpoTskeHMH MHOTHX JIET Ipagoo0pasyonumM npeanpusatiueM spisiock OAO «VY daneliHukens» —
BTOpo#i B Poccun npousBoautens Hukelss. O0bem BriOpocoB coctarisii okoiio 44 000 1 B rox. C 01.04.2017 r.
MIPOU3BOJICTBEHHAS AEATEIFHOCTD MPENPHUATHS OCTAHOBIEHA. MHOTONETHSS IeATeNbHOCTH Y (hajieiickoro Hu-
keneBoro 3aBona (HerHe OAO «Y daneiHUKeNb») OKa3aja HETaTUBHOE BIMSHHUE HA COCTOSHHE OKpYIKaromien
CpeIbl.

B pabore mpoaHamM3MpOBaHO COCTOSHHE ECTECTBEHHOTO BO30OHOBIICHHS B COCHSKAX, HAXOMAIIMXCS
B FOT'0-BOCTOYHOM HAallpaBJIICHUHU OT CTOYHHUKA MTPOMBIIIICHHBIX TTOJUTFOTAaHTOB. Ha 0OCHOBaHMM TaHHBIX BOCKMHU
MPOOHBIX TUIOMIAICH, 3aJI0KCHHBIX Ha paccTosiHIH 6,4—31,3 KM 0T HCTOYHMKA NOJUTFOTAHTOB B COCHSIKAX BEWHU-
KOBO-Pa3HOTPABHOTO THUIIA Jieca CAETaHbl BEIBOJBI O COCTOSHUH TOAPOCTA. YCTAHOBJIEHO, UTO C YBEITUYCHUEM
paccTostHAs cOCHOBBIX HacaxaeHnid oT OAO «Y (haneiHUKeIb» CHUKACTCS JIOJIi COMHUTEIBHOTO U HEXXU3HE-
cnocoOHoro noapocta B HUX. OHAKO HE BBISBICHO CBSI3M MOKa3aTeliel BCTPEUaeMOCTH, a TaKkke oOlie ry-
CTOTHI TIOAAPOCTA C YJAJICHHWEM HACaXJICHWH OT WCTOYHHWKA TOJUTIOTAHTOB. [IpM 3TOM MOAPOCT JTMCTBEHHBIX
MOPOJI SBJISIETCS 00Jiee YCTOWYHMBBIM K BO3ACHCTBUIO MPOMBIIUICHHBIX TIOJUTFOTAHTOB, YeM XBOWHBIX. Pazme-
IIeHHe MOoApoCcTa B HacaxaeHusx Ha Bcex BIIII paBHOMepHOE M HE 3aBHCHUT OT YNAJEHHOCTH OT MCTOYHHKA
MIPOMBIIIIIEHHBIX MTOJITIOTAHTOB.




14 Jleca Poccuu u xo3s51Licmeo 8 Hux Ne 2 (61), 2017 r. J

THE STATE OF NATURAL RESUMPTION IN THE PIGS APPROACHING
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The forest plantations adjacent to the cities are exposed to the negative effects of industrial pollutants.
Especially acute is the issue in the Urals, where in almost every city there are metallurgical enterprises.
The town of VerkhnyUfaley, Chelyabinsk region, is not an exception. For many years, the city-forming enter-
prise was OJSCUfaleynickel, the second nickel producer in Russia. The emissions amounted to about
44,000 tons per year. Since 01.04.2017 the production activity of the enterprise has been stopped. The long-term
activity of the Ufaleyskiy Nickel Factory(now OJSC Ufaleynickel) had a negative impact on the environment.

The paper analyzes the state of natural renewal in pine forests located in the southeast direction from the source
of industrial pollutants. Based on the data of eight trial plots laid at a distance of 6.4-31.3 km from the source of
pollutants in pine forests of reed grass and forest grasses, conclusions were drawn on the state of growth. It has
been established that with the increase in the distance of pine plantations from Ufaleynickel, the share of dubious
and unviable growth in them decreases. However, there was no correlation of the occurrence rates, as well as
the overall density of the undergrowth, with the removal of plantations from the source of pollutants. In this
case, juvenile hardwood is more resistant to the effects of industrial pollutants than coniferous. The placement
of the undergrowth in the stands at all runways is uniform and does not depend on the distance from the source
of industrial pollutants.

Beenenue

T'opon Bepxuutii VY paneit — omux
U3 CaMbIX CEBEPHBIX FOPOJOB roOp-
HO3aBOJICKOH 30HBI YensiOnHCKOM
oOmactu. HaxonuTcs B 10)KHOH Ya-
CTH BOCTOYHOTO cKJIoHa CpenHero
VYpana B )KMBOIIMCHONW MECTHOCTH,
OKpYKEH JIeCaMH, CKaJIUCTBIMU
oOpa3oBanusiMu, o3epamu. OcCHO-
BaH B 1761 r. KaK 1Mocenok mpu uy-
TYHOIUIABMJIBHOM W JKeJe307era-
TEJIBHOM 3aBOJic Ha peke Y daei
(mputox Yer). B 1907 r. Obu1H OT-
KPBITHI OOJIBIIINE MECTOPOKIACHUS

HUKEJEBBIX pya B paiioHe Bepxne-
ro Yanes. B asrycre 1933 . nan
MEPBYIO MPOAYKIINIO TIEPBEHET] HH-
keseBoi npoMseinuieHHoct CCCP
VY aneiickuii HUKeIEeBbIN 3aBoj. B
1940 . pabouuii MOCEIOK MOy M
craryc ropoaa [1, 2].

Ha mporsokeHMM MHOTHX —JieT
Tpagoo0pasyIoNM  TIPEAITPHSTH-
em sBismoch OAO  «Yddaneinu-
KeNb» — BTOpoil B Poccun npounsso-
muTenb Hukes. O0beM BBEIOPOCOB
cocrasisin okoio 44000 T B rox.
B cocrase NMOUIIOTAaHTOB HACUMUTHI-

Basioch okoiio 40 BUJIOB BpEIHBIX
BEILIECTB. JIMOKCUJl CEepbl, Heopra-
HHUYECKas b1, OCH3AIMUPECH, OKCH]T
memu, Hukenb u ap. 01.04.2017 r
PYKOBOIICTBO TPEAIIPUATHS OObS-
BHJIO 00 OCTAHOBKE IPOM3BOICTBA U
KOHCEpBaIy 00O0pPYyIOBaHHS W3-3a
HEpPeHTA0CIbHOCTU  IPOU3BOJICTBA.

MHOTOJIETHSS IEATEIBHOCT Me-
TaJUTypPTUYECKOTO 3aBOJIa OCTAaBUIIA
HETaTUBHBIA CJIeJl HA COCTOSHHU
OKpY Karolenh cpepl.
[3-8], uto mpoMbIIUICHHBIE TOJ-

U3sectHO

JIFOTAHTBI OKa3bIBaIOT HETAaTHBHOC
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BJIUSIHUEC HA BCC KOMIIOHCHTBI Ha-
CaX/ICHHH, B TOM YKCJIC U HA MOJ-
poct. OnHako HaMK He OOHapyKe-
HO B Hay4HOM JINTEpaType AAHHBIX
0 BIMSHUHM 3aBOJIa MO TiepepaboTKe
JKEJIC30HUKEIICBBIX PYJ Ha COCTO-
SSHAE€ E€CTCCTBCHHOTO BO300HOB-
nenust. TlocneqHee  OMPEAENIIO
HAIpaBJICHUE HAIIMX KCCIICI0Ba-
HUW. B naHHOW cTaThe MPUBEJEHBI
pe3ysbTaThl  paboT, MPOBEACHHBIX
B netuuit nepuon 2014 r, T. e. 10
OCTaHOBKH IPOM3BOJICTRA.

IMeab u MeTOTUKA
HccJIea0BaHu
C nenpro M3y4YeHHsI COCTOSHUS
€CTeCTBEHHOIO  BO30OHOBIICHUS
COCHSKOB, HaXOSNIUXCA Ha pas-
JUYHOM YNAJeHHH OT WCTOYHHKA
HpOMI)IIHHeHHI)IX ITIOJIJTFOTAHTOB,

HaMMU 3aJIOKEHO BOCEMb BPEMCH-

HBIX TpoOHBIX Miomazneh (BITIT)
B IOr0-BOCTOYHOM HAIPaBICHUH
COIVIACHO  TIPeo0JIalatoluM  Be-
Tpam. 3aknaaka BIIIT ocymecTsis-
Jlach B COOTBETCTBUH C OOLIETpH-
HSTBIMH B JIGCOBOJCTBEHHBIX HC-
cnenoBanusix meroqukamu [9, 10].
OCHOBHBIE TaKCAIIIOHHBIE MTOKa3a-
tenu gpesocroes BIIIT npuseneHsl
B Tabm. 1.

Takum oOpazom, BIIII 3amoxe-
Hbl Ha paccrosHun 6,4-31,3 kM
OT WCTOYHHKA TIOJUTIOTAaHTOB B CO-
CHSIKaxX BEMHUKOBO-Pa3HOTPABHOTO
tuna neca -1V kmacca Bo3pacta
¢ nonHotoit 0,6-0,7. CocraB mpe-
BOCTOEB. OT 6 710 8 equHUL] COCHBI,
2-3 emuHMIBI Oepe3bl, a TaKKe
eIMHUYHO BCTPEYAeTCs OCHHA,
Ha BIIII 2 mnpucyrcrByer eb.
BIIIT 8K, pacrnionoxenHnast Ha pac-

crostaun 31,3 kM or OAO «Ya-

JICHHUKEIIbY», IPUHATA HAMH 33 YC-
JIOBHO KOHTPOJTBHYIO.

VYuer noapocra Ha BIIIT npous-
BOAWJICS HAa YUYETHBIX IUIOIIAJKaX
cormmacHo meromuke A.B. IloGe-
muHckoro [10]. Kaxneiii sk3em-
ISP TIOAPOCTA pacipenessuIics 1o
IpymIaM BBICOT, MOPOJE M KH3-
HEHHOMY COCTOSTHHIO (JKH3HECTIO-
COOHBIN, COMHUTCIIBHBIN U HEXKHN3-

HECIIOCOOHBIH).

Pe3ynbTarhl Hecie10Banmii
U UX 00Cy:KIeHHne
B wuccinemyembplx  cocHAKax
MOIPOCT TIPECTaBIEH CIEAYIO-
IIUMHU TIOPOJIaMHU: COCHOHW OOBIK-
HOBEHHOMU, Oepe30il MOBUCION H
OCHHOM.
XapakTepucTuka  €CTECTBEH-
HOTO BO300HOBJICHHS TIOKa3aHa

B Tabn. 2 u 3.

Tabmuma 1
Table 1
TakcannoHHast Xxapakrepuctuka JipeBoctoeB Ha BIIIT
The taxation characterization of stands on study plots
Paccrosinmne Cpegume
Medium
No BITI OT UCTOYHHKA Kuace Knacc 3amnac, Homora
[OJUIFOTAHTOB, KM Cocras GoHuTETa m3/ra
Ne study Distance from Composition Bospacta Class Stock Comple-
plot P BBICOTA, M| MMAMETD, CM | Age class ; ' teness
the source height, m | diameter, cm of bonitet m?/ha
of pollutants, km

7C2B10c¢

1 6,4 7PIB1A 16 16 i 1 140 0,7

6C2B10c1E

2 7,6 6P2B1ALS 19 20 v 1l 140 0,6
8C2b+0c¢

3 11,7 8P2B+A 17 20 1"l 1l 210 0,7
7C3b+0c¢

4 13,9 7P3B+A 19 20 1"l i 160 0,7
8C2b+0c¢

5 16,9 8P2B+A 22 26 v 1l 170 0,6
7C3b+0c¢

6 18,7 7P3B+A 20 20 1] I 210 0,7
7C3b+0c¢

7 21,3 7P3B+A 22 30 v 1 180 0,6
7C3b+0c¢

8K 31,3 7P3B+A 22 26 I 1"l 250 0,7
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B Tabn. 2 npuBencHbI JaHHBIC
pacripeneneHndss OOMIEH TYCTOTHI
MOJPOCTa MO TMOPOJIaM U KH3HE-
CrocoOHOCTH 0e3 ydera BCXO-
noB. Marepuanbl 3TOH TaOIHIIBI
CBHUIIETENBLCTBYIOT, uTto Ha BIIII,
PACTIONIOKEHHBIX Ha PAaCCTOSHUH
mo 20 kM, mpeoOIasarT COMHH-

TENbHBIE W HEXU3HECIIOCOOHBIE

IK3EMIUTSPBI MOIPOCTA, MMEIOIIHE
30HTUKOOOPA3HYI0 KPOHY, XBOIO
JKEJITOBATOTO  OTTEHKA, TMPUPOCT
BEPIIMHHOTO TI00era MeHee TMpH-
pocra OOKOBBIX BeTBeil. HambOois-
mias  JIo7sl  HeXKU3HECIIOCOOHOTO
roapocTa 3aduKCHpoBaHa HAMH Ha
BIIIT 1, naxomsmeiica B 6,4 kM ot

HMCTOYHHKA IMOUIFOTAHTOB, — 39 %.

C ymanenuwem BIIII oT ncrounnka
MOJITFOTAHTOB HAOTIONACTCS YeTKAs
TEHJICHIMS CHIDKCHHS IO  He-
YKH3HECITOCOOHOro Tojpocta ¢ 36
(BIIIT 2) 1o 5 % (BIIIT 7). Onnaxo
npsMas 3aBUCHMOCTD  yBETHYCHHS
JIOJIN YKU3HECTTOCOOHOTO W COMHU-
TENBHOTO TMOAPOCTA TPH 3TOM HE
HaOIOMACTCS.

Tabmnura 2
Table 2

Pacnpenenenue noapocTa 1o KareropusiM )KU3HECIIOCOOHOCTH
Distribution of growth in viability categories

N PaccTosiHue ryCT-OTa mozapocTa, mr./ra/%
o OT HCTOUHNKA Density of growth, pcs / ha /%
BIIIT JpeBecHas
TIIOJUTFOTAHTOB, KM BCCFO, LHT./Fa
e Distance from ropona i i i Total, pcs / ha
study Woodspecies )KI/ISHGC-HOCO6HI>II/I COMHHTEITBHBII HS)KI/IBHCC-HOCO6HLII/I )
| the source Viable Doubtful Unviable
plot
of pollutants, km
1 2 3 4 5 6 7
C 1250 1875 2969
P 20 31 49 6094
b 156 1719 156
1 6,4 B 7 “86 7 2031
Hroro 1406 3594 3125
Total 17 44 39 8125
C 156 5625 3594
p 2 65 3 9375
b 469 156
B - 75 25 625
2 7 0 625 156
c —_— —_= =
A - 80 20 78l
Hroro 156 6719 3906
Total 2 62 36 10781
C 1406 4063 2656
P 17 50 33 8125
b 156 313 156
3 11,7 B o5 50 o5 625
Hroro 1562 4376 2812
Total 18 50 32 8750
C 1719 7344 1250
P 17 71 1 10313
b 156 781
B 17 83 - 937
4 13.9 0 156 156
C —_= = ===
A - 50 50 312
Hroro 1875 8125 1406
Total 16 72 12 11562
C 1406 4219 156
5 16,9 p 4 73 3 5781
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Okonuanue maobn. 2

1 2 3 4 5 6 !
S % % % 12188
7 213 b 1(2% % - 1875
1/%?;? % 42% % 14063
g %26 % - 1719
8K 31,3 ; 38 2% - 5626
T | S :

B nacaxnennsix BIIT 7 (21,3 km)
u BIII 8 (31,3 kM) >XH3HEHHOE
cocTosiHuEe mnoxapocra cxoxe. Ha-
OmromaeTcsi TOCTaTOYHO BBICOKas
JIOJTSI YKU3HECTIOCOOHBIX IK3EMILIIS-
poB, 61 u 66 % cooTBETCTBEHHO,
IPH TIOJTHOM OTCYTCTBUH HEKH3-
HECTMOCOOHBIX JK3EMIUIIPOB  Ha
BIIII 8, npunsTOli HAMH 32 YCJIOB-
HO KOHTPOJIbHYIO.

Yto Kacaercs CpaBHEHMsS J10JIU
YKU3HECIIOCOOHOTO  MOPOCTa  OT-
JIENBHO TI0 MOpoAaM, TO Ha BCeX
BIIII npocnexuBaercss Jydiiee
COCTOsSHME Oepe3bl W OCHHBI TI0
CPaBHEHHUIO C COCTOSIHUEM COCHBI,
YTO TOATBEPXKIACT (PaKkT OOJIbIICH
YCTOWYMBOCTH K TPOMBIIUICHHBIM
MOJUTIOTAHTaM JICPEBHEB JIUCTBECH-
HbIX opox [11 — 14].

[Tpu oOmielt olleHKe KU3HECTIO-
COOHOCTH TIOAPOCTAa B JAHHYIO
KaTeropyio BKIIIOYAIOT KH3HECIIO-
cobnbie pactenust U 50 % comHu-
TenbHbIX, 2 50 % COMHHUTEIBHBIX
U HEXKH3HECTIOCOOHBIE PACTEHUS
13 pacuera uckirodaror. C ydeTom
9TOTO MPaBUJIA MPHUBEICHBI MOKA3a-
TEJU MoAPOCTa B Tab. 3.

Tabmuma 3
Table 3
KonnuecTBeHHbIE U Ka4€CTBEHHBIC MTOKA3aTEIH KI3HECIIOCOOHOTO TTOIPOCTa
Quantitative and qualitative indicators of a viable adolescent
I'ycrora
Paccrosinue JKU3HE- - C;;eu;:IﬂH : Jomst
Ne OT MCTOYHHKA JpeBecHas Bexonpr, CIIOCOOHOTO cora 5 3He Berpeuae- JKHA3HE-
BIIIT MIOJUTIOTAHTOB, KM nopozaa wr./ra MO/IPOCTA, CEOCSCH;)FO MOCTb, % CII0OCOOHOTO
Ne Distance from Wood- Shoots, wr./ra Al\jlefg o Eeli N;] i Occurrence, noapocra, %
studyplot the source species pcs/ha Density of viable of agviablg % Share of viable
of pollutants, km undergrowth, undergrowth, %
nesiha undergrowth, m
1 2 3 4 5 6 7 8
C
p 313 2188 0,8 36
1 6,4 2 - 1015 0,9 94 50
Hroro
Total 313 3203 0,8 39
¢ 62
p 5 2968 0,7 32
> - 235 0,9 38
2 7,6 o 100
A° - 312 0,4 40
Hroro
Total 625 3515 0,7 33
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Oxonuanue mabn. 3
1 2 3 4 5 6 7 8
S 1406 3438 08 42
3 11,7 g - 313 12 100 50
Hroro 1406 3751 1,0 43
Total ’
g 2500 5391 10 52
B
> 781 546 1,0 58
4 139 5 100
C
X - 78 09 25
Hroro 3281 6015 1,0 52
Total '
g 2656 3516 13 61
B
5 16,9 > 469 - 01 88 -
Hroro 3125 3516 10 61
Total '
6 187 S 3438 - - - -
C
o 3906 9454 16 78
7 211 g 1875 1563 19 94 83
Hroro 5781 11017 18 78
Total
(Ff - 1563 07 90
8K 311 g 938 4532 19 69 81
Hroro
o 938 6095 13 83

CormacHO HBIHE AEUCTBYIOIIUM
HOPMaTHBHBIM JOKyMeHTaMm [15]
IPU OLIEHKE YCIEIIHOCTH BO300-
HOBJICHHUA BCXObI (paCTeHI/IH B BO3-
pacte 1-2 jieT) He y4YHMTHIBAIOTCS.
OnHako MU TPOBEICHUH HAYYHBIX
WCCJICOBAHUM, Ha HaIl B3IV,
9TOM KaTeropued He CTOUT IpeHe-
Operars.

Tax, wa BIIIT 6 (18,7 kM) Hamu
3a)MKCHPOBAHBI JIUIIH BCXOMbI CO-
CHBI TIPH TIOJTHOM OTCYTCTBHH JK-
3eMILIIPOB TOApOcTa Oosiee crap-
1rero Bo3pacta. OJIHUM 13 BO3MOK-

HBIX OOBACHEHHH OSTOMY MOMKET
OBITh HAJMYHE CHJIHHO Pa3BUTOTO
JKUBOTO HAIlOYBEHHOIO TMOKpOBa H
TOJIJIECKA.

ITo nokazarento cpenHell BbI-
COTBI MOJPOCT MPAKTHUECKH BCEX
BIIIT otHOCHUTCS K Kareropuu
cpennero (mo 1,5 m), 3a wmckiro-
yenue BIII 7 — kpynHoro (Bbiiie
1,5 m).

OTMeTHM TaKXe, 4YTO MPsMOU
3aBUCHMOCTH OOLIEH TyCTOTBI K13~
HECMOCOOHOTo ToapocTa OT yra-
JIEHHOCTH OT MCTOYHMKA ITPOMBILI-

JICHHBIX IIOJUIFOTAHTOB HAaMH HE
BBISIBIICHO. Ha pocT u cocrosiHMe
MOZIPOCTa BIMSACT Psii (PAKTOPOB,
TakMX Kak CTPyKTypa U IIOJHO-
Ta JPEBOCTOS, COCTOSTHHE YKHBOIO
HAIOYBEHHOI'O IIOKPOBA, KOJIMYe-
CTBO M Kau€CTBO OIaJia, COCTOSIHUE
JIECHOM MOACTUIIKM W MOYBHI U T.1.
C u3MeHeHneM 3TUX (HaKTOpOB BO3-
MOKHO YBCJIMYCHHUC UKW YMCHBIIC-
HUE KOJIMYECTBEHHBIX MOKa3aTenen
nozpocta [16-19].

IIpencraBisroT MHTEpEC MOKa-
3aTeNIn BCTPEYAEMOCTH IOIPOCTa
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ma BIIII. Ilo cBuaeTreabcTBAM Ma-
TEepHaIoB TabN. 2, TPOMBIILICH-
HBIC TMOJUTIOTAHTBI HE OKa3bIBAIOT
BJIMSIHUS Ha BCTPEUAEMOCTh, I10-
CKOJIbKY HAaMMEHBIITUM 3HaYeHHEM
3TOrO TMOKa3aressl XapaKTepu3yeT-
s yCIIoBHO KoHTpOosibHas BITIT 8 —
69 %, torma kaxk 100 %-HbIi 11O-
Kazaresqb OOHapyKeH HaMu Ha
BIIII 2, 3 u 4. IlockoabKy BCTpe-
yaemocTh Ha Bcex BIIII Gonee
65 %, To MOKHO TOBOPUTH O PaB-
HOMEPHOM Pa3MeIIeHUH TTOIPOCTa
IO TUIOMIATH.

BriBoabI

ADBpPOTEXHOTEHHOE BO3ACHCTBHE
Ha JKU3HECIIOCOOHOCTh IMOJPOCTa
U BCXOJIOB TIPOSIBIISIETCSI B COCHSI-
KaX, HaxO/IIMXCS Ha YIaJCHUH
20 KM OT UCTOYHHKA a3PONPOMBBI-
OpocoB. C yBeIMYCHHEM pPaccTo-
SIHASI COCHOBBIX HAaCaXXIEHHH OT
OAO «YameliHUKeTb» CHUKACT-
CsI 1OJISI COMHHUTEIIBHOTO U HEXH3-
HECTIOCOOHOT0 IMOApOCTa B HUX.
OnHaKo He BBISBICHO CBS3H MOKa-
3aTesedl BCTPEYaeMOCTH, a TaKKe
0011l TyCTOTBI TOJPOCTA C yaaje-
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Pabora nocpsieHa n3y4eHHIO IPEABAPUTENBHBIX KYJIBTYP COCHBI OOBIKHOBEHHOH U €111 OOBIKHOBEHHOH Ha TEp-
putopun Kypranckoii o6mactu. AKTyanbHOCTb POBEICHHBIX UCCIIEIOBAHHI HE BBI3BIBACT COMHEHHS, TOCKOIBKY
IIOBBILIEHUE TPOLYKTUBHOCTH JIECOB HEBO3MOXHO 0€3 3aMEHbI IIPOU3BOJHBIX MAJIOLEHHBIX OCPE3HSIKOB HA BbI-
COKOITPOTyKTUBHBIE KOPEHHBIE COCHOBBIE APEBOCTOM, @ CO3/IaHHE MPEIBAPUTEIBHBIX KYJIBTYp, KOTOPBIM MOCBS-
IIeHa CTaThsl, MO3BOJIAET ATO CJENaTh B KpaTyaillie CpoKu ¢ MUHUMYMOM 3atpart. [IpoaHanisupoBaHo BIMSHUE
0epe30BOro NoJIora Ha COCTOSIHUE, TAKCALMOHHbIE ITOKA3aTeNIN U IPUPOCT NIPEABAPUTENBHBIX KyIBTYP B BBICOTY.
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JlaHBI pekOMEeHaMH M0 ONTHMAIBHOW TOTHOTE JJIsl CO3IAHMUS MPEABAPUTENBHBIX KYJIBTYP U CPOKaM yIaJIeHUs
MaTeprHCKOro ApeBocTos. IIprBeneHa TakcalnoHHAs XapaKTePUCTHUKA IPEBOCTOEB, JIECHBIX KYJBTYD, BBIIIOIHE-
HO CpaBHEHHWE TPEIBAPUTENBHBIX JIECHBIX KYJBTYP U KYJBTYP, 3JI0KEHHBIX Ha BhIpyOKe. OnrcaHa TeXHOIOTHs
CO3MaHMsA, TaHbl PEKOMEHIAINH 10 YIYYIIeHNIO CO3[aHus MpeIBapUTeIbHbIX KyIbTyp B Kypranckoii oomacty.
Ilo pe3ynbraram UcCIEI0BaHUNA MOXKHO CIEJIATh BBIBOJ, YTO TAKCALIMOHHBIE IOKA3aTENN NIPEABAPUTEIBbHBIX KYIlb-
Typ, MPOU3PACTAIONUINX MPOAOJIKUTEIBHOE BPEMs MO MOJIOTOM CPEIHENONHOTHBIX JINCTBEHHBIX JPEBOCTOEB,
HIDKE TI0 CPAaBHEHHUIO C TAKCAI[MOHHBIMH XapaKTEPHUCTHKAMHU KYIBTYp, PacTyIIMX B 0oJiee PEeIKUX APEBOCTOSX,
a TeM Oornee B KyJbTypax Ha BbIpyOkax. UeMm BbIIE MOJHOTA U COMKHYTOCTb KPOH MaTepHHCKOIO APEBOCTOS
W YeM J0JbLIe KyIbTypbl HAXOMATCS TOJ TOJIOTOM JPEBOCTOS, TEM OOJIbIlIee YTHETEHHE OHH HCIBITHIBAIOT.
UYeM paspekeHHe! IpeBOCTOl, TeM JIy4llle YCJIOBUS Ul IPOU3pacTaHus Ky/bTyp 110 [I0JI0roM Jieca. XOTsI COCHa
1 CIIOCOOHA pacTH B PEIKOCTOMHBIX Oepe3HsKax, 3aepiKKa ¢ yOOPKOH JMCTBEHHOIO APEBOCTOS BENIET K yrHeTe-
HUIO U 3aMEJUIEHUI0 pocTa cocHBI. CiieJ0BaTeIbHO, YEM BBIIIIE MTOJHOTA JIMCTBEHHOIO JAPEBOCTOS, TEM PaHbILe
JIOJDKEeH OBITh yOpaH MaTepUHCKHUH JPEBOCTOM.

SILVICULTURAL EFFECTIVENESS OF PRELIMINARY FOREST PLANTING UNDER
THE CANOPY OF BIRCH TREES IN THE KURGAN REGION
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The work is devoted to study of preliminary planting of Scots pine and Norway spruce on the territory of
Kurgan region. The relevance of the conducted research, no doubt because of the increase in productivity
of forests is impossible without replacing the derivatives of the low productive birch forests on indigenous pine
forest stands and the creation of preliminary forest cultures, which devoted an article allows you to do it in the
shortest possible time with minimum cost. The article analyzes the influence of the birch canopy on the status,
inventory indices and the growth of pre-crops in height. Recommendations on the optimal fullness for a crop
and the timing of removal of the parent stand. Given the taxonomic characteristics of the forest stands and forest
cultures, the comparison of preliminary forest cultures and cultures that are founded on cutting. The described
technology is creating recommendations to improve the creation of preliminary cultures in the Kurgan region.
By results of researches it can be concluded that the inventory indices of preliminary planting grown for a long
time under the canopy medium deciduous forest stands lower in comparison with the taxonomic characteristics
of crops growing in more sparse stands, and especially in cultures in clearings. The higher the completeness
and density of the crowns of the parent stand and the longer culture under the canopy of the forest, the greater
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the oppression they experience. Bar top is the thinnest what the forest is, the better conditions for growing
crops floor to the forest canopy. Although pine and can grow in sparse birch forests, the delay in harvesting of
hardwood forest leads to the inhibition and slow growth pine. Therefore, the higher the completeness of the
deciduous forest, the earlier must be removed the parent stand.

Beenenue

B memsix moBbIIEHHST TPOIYK-
THUBHOCTH, Ka4eCTBa U JIOJITOBEYHO-
CTH JICCOB HEOOXOIMMO TTpeoOpazo-
BaHUE MAJIOLCHHBIX HACaXIICHUN
B BBICOKOIIPOAYKTHMBHBIC, BOCCTaA-
HOBJICHUE KOPEHHBIX JIPEBOCTOEB,
COOTBETCTBYIOIINX KOHKPETHBIM Jie-
COpaCTUTEIbHBIM yCIoBHsM [1-5].
OnHuM U3 MyTeH pelueHust ATUX 3a-
Jad SIBISIETCSl CO3/IaHUE TIPEABAPU-
TEJbHBIX JICCHBIX KyIbTYp [6].

[penBapurenbHbIC JIeCHbIe
KYJIBTYPBI — 3TO KYJIBTYPbI, CO3/1aH-
HBIC I 3aMCHBI NOCTYIIArOUIUX
B pyOKy B ONMKaWIINE TOIBI CIIe-
JBIX JpeBocToeB. DopMHpOBaHHUE
[IPEBAPUTENBHBIX KYJIBTYp Ha4yu-
HAeTCs TI0J] TOJIOTOM TIPHUCTICBAIO-
IIEro, CMEJIOro WM MepecTORHOTO
JPEBOCTOS ¥ MIPOJIOJDKACTCS TTOCIIE
ero pyokwu. [IpenBaputenbHble ec-
HBIE KyJIBTYypbl OOBIYHO 3aKJIa/IbIBA-
IOTCA B MAJIOUCHHBIX JPCEBOCTOSX
Oepesbl, OCHHBI TIPH OTCYTCTBHH
MOAPOCTA IEHHBIX MTOPOLI.

Co3manne  MpeaBapUTENbHBIX
KYJIBTYp SIBISETCS OJHUM W3 Iiep-
CIIEKTHBHBIX HANpPaBJICHUH IOBbI-
LICHUS IPOAYKTUBHOCTH JIECOB.
OnHako, K COKaJIEHUIO, TOMY Ha-
NPaBJICHUIO HE YACNSIOT TOJKHO-
ro BHMMaHus. Bonpocel Teopun u
MPAKTUKK 3aKJIaJKd W BBIpAIINBa-
HUSI KYJBTYD TOJ TIOJIOTOM JPEBO-
CTOEB oOcBeImarorcst ciabo. Yacro
NPUYMHON HEYIOBIETBOPHTEIHHO-
IO COCTOSIHUSI U THOENHN TIpeABapu-
TEIbHBIX KYJIBTYp SIBJISIETCS yBE-
JMYEHNE CPOKa WX BBIPAIMBAHUI
T0J1 TTOJIOTOM HAaCaKICHHUH, B TAKOM

cilydae KyJBTYpbl IO TOJOTOM
OYEHB JOJITO HAaXOAATCS B YCIIOBH-
SIX HEJOCTaTka CBETa U BBICOKOM
KOHKYpPEHIINM CO CTOpPOHBI BEpX-
HEro spyca, 4To HEONaronpusiTHO
OTpaXkaeTCsl Ha poCTe W pa3BUTUU

MOJIOJBIX KYJIBTYD.

MarepuaJibl 1 METOIMKHU
HCCJIeI0BAHNS

HccriemoBanust 110 H3y4YEHHIO PO-
CTa U COCTOSIHUA MTPCABAPUTCIIbHBIX
JIECHBIX KYJBTYP COCHBI OOBIKHO-
BEHHOU M e OOBIKHOBEHHO! 1011
IIOJIOTOM  OepEe30BBIX JIPEBOCTOCB
nposoguick B I'KY «Kypranckoe
necandyectBo» u B ['KY «llery-
XOBCKoe JiecHuuecTBo». Ilo neco-
PacTUTEIBHOMY  PAOHUPOBAHUIO
TEPPUTOPHS JIECHUYECTB OTHOCHT-
sl K JIECOCTETHOM 30HE K 3amaiHo-
cHOMpCKOMY MOATAEKHO-JIECO-
CTEITHOMY paioHy.

MatepuHCKUMU TOPOAAMH, O/~
CTUJIAIOIIMMHU TOYBbI B pailoHe pac-
MTOJIOKEHHUSI JIECHUYECTB, SIBIISTIOTCS
PpBIXJIbIE OCaAOYHBIC TIOPOABLI —
JKENTO-0yphie KapOOHU3UPOBAHHBIC
CYIIECH U TIECKH, KOTOPBIE, B CBOIO
ouepesib, MOJICTUIAIOTCS TPETHUY-
HBIMH 3aCOJIEHHBIMHM TvinHaMmu. Ha
CTETIeHb OITOJ30JICHHOCTH CyIIe-
CTBEHHOE BIHUSHHUE OKA3bIBACT JIpe-
BECHAs PaCTUTEIBHOCTh. CaMbIMH
pacrpocTpaHeHHBIMA MOYBaMHU
Ha Teppuropuu Kypranckoro jec-
HUYECTBA SIBJSIFOTCS  CJIA0O0IMO30-
JIUCTHIE CYIIECUaHbIE W IeCYaHbIE,
a B IOOKHOM 4YacTH JICCHHUYECTBA —
c1a00 BEHIMIETIOYCHHBIC WK C1a0o-
3aCOJICHHBIE MAaJIOIEHHbIE YepHO-

3€MBI, PEKE COTOHYAKOBHIE ITOUBEL.
Cynecyanple W TIECYaHBIC TIOYBBI
3aHSTHI OOBIYHO KOPEHHBIMH Ha-
CaKICHUAMH COCHBI C TMPUMECKHIO
Oepesbl, a B MOHWKEHHsX (KOTIIO-
BHHAX) 4KCTOM Oepesoit. Bee pas-
HOCTH TI0YB Ha Teppuropun Ilery-
XOBCKOTO JIECHUYECTBA OTHOCSTCS
K TOYBaM C TUIOXUM TPOMBIBHBIM
pexuMoM (COJIOHIIEBAThIE, OCOJIO-
JIEJIbIE U COJIOH) U OTIO30JICHHBIM
MOYBaM.

Knumarnueckue, THIpoiorHye-
CKHE W TIOYBCHHBIC YCJIOBHS paki-
OHA PAaCIONIOKEHHS JIECHUIECTBA
OTHOCHTEITLHO ONIarOmpHsITHBI TS
YCIIEITHOTO TPOU3PACTAHHS OCHOB-
HBIX JiecooOpasyromux (cocHa, Oe-
pesa, OCHHA) M Pa3IMIHBIX KycTap-
HHUKOBBIX MTOPO]I.

OOcnenoBanre  MPeBAPUTEIH-
HBIX KYJBTYp HAYWHAIOCH C H3yUe-
HUSI JIOKYMEHTAJIbHBIX JaHHBIX 10
KHUTaM yueTa JIECHBIX KyJIbTYp, IO
JIECOYCTPOUTEIBHBIM W TOIOBBIM
OTYeTaM, TEXHUYECKUM MPOCKTaM
JICCHBIX KYJIBTYp, aKTaM TEXHUYE-
CKOM TIPHEMKM JIECOKYIETYPHBIX
pa6ot u ap. [Tocne u3yueHus n0Ky-
MEHTAIUU TPOBOIUIIOCH 00CTE0-
BaHME YYaCTKOB MMPEABAPUTETBHBIX
U TocJeAyromux Kyneryp. Ha oc-
HOBE IMOJTYYEHHOTO MaTepHasa BbI-
Oupanuch Haubosee XapakTepHbIC
YYaCTKU JUTsl TIPOBEICHUS JICTANb-
HOTO 00CJIe/IOBAHUSI.

B coorBercTBUM ¢ mporpam-
MOM HCCJIENOBAHUN OBLIA 3aJ10-
JKEHBbI B KKIOM JICCHUYECTBE IO
4 mpobupix tromanu (TIIT), wu3
HUX 2 B KyJIbTypax MOJ MOJOTOM
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W 2 B KyIbTypax Ha BBIpYyOKe,
B Tpex Tunax jieca: PT (pasHoTpas-
ubiit), CBCJI (OGepe3nsik cBexwuii
Ha conomsx), OP (opistkoBBIif) Ha
teppuropusix Kypranckoro u Ile-
TYXOBCKOTO JIECHUYECTB. 3aKJaaKa
[T npoBoamIack B COOTBETCTBUU
c OOMIENPUHATHIMH METOAMNYE-
st

OIpEACICHUA JICCOTAaKCAIMOHHBIX

CKUMHU PEKOMEHIALUAMMU.

MapaMeTpoB MCCIENYyEMBIX COCHO-
BBIX JIPEBOCTOEB MPUMECHSIICS Me-
TOJ] CTUTOIITHBIX TIEPEYETOB, TPa -
IIMOHHBIH JIJIS UCCIIEIOBATEIBCKUX
pa6ort Ha I1IT [7].

[IpoOHble mIoImany 3aKiiaIbIBa-
ek cortacHo TpedoBanusm OCT
56-69-83 Ha ynaneHuM HE MEHee
30 M OT aBTOIOPOT, IIPOCEK, MOJISH,
nporanud u np. 1 3aknaapiBanu
C TaKkUM pacyeToM, 4ToObl B Hee
Bxogmwio He Mmenee 400-500 ne-
PEBBEB JECHBIX KynbTyp mim 150—
200 3K3. epeBbEB JIMCTBEHHBIX I10-
pon. Koutponwsubie I 3akmaabi-
BaJIUCh B KYJIBTYPax aHAJOTMYHOTO
BO3PAaCTa, BBIPOCIIUX B MOIO00HBIX
JIECOPACTUTENLHBIX YCIIOBUSIX Ha
OTKpPBITOM ~MecTe  (IporajinHax,
MyCTBIPSIX, BBIPYOKaXx).

3amepel  MOP(POMETPHUECKIX
nokaszareseit nepesbeB Ha I111 npo-
BOJIWIIM MHJMBHyaibHO. Ha Bcex
MPOOHBIX TUIOMIAJIX BBIMOTHEH
CIUTONITHOM TIepEeUeT JIepeBhEB Ma-
TEPUHCKOTO JIPEBOCTOSI TIO CTYIIe-
HSIM TOJIIUHEI B 4 CM C TIOMOIIIBIO
MepHOH BUJIKU. ONucaHUe JECHbBIX
KyJBTYp BEJIOCH 110 METOIUYECKIM
yKa3aHUsSIM 10  OOCTICIOBAHUIO
U WCCIEIOBAaHUIO JIECHBIX KYJIb-
Typ [8]. Ompenenecuue 3amaca u
oTHOcUuTeIbHOM monmHOTHl Ha [II1
MTPOM3BOAMIIOCH TI0 PETHOHATBHBIM
Tabnunam. Jljist onpeneneHus npu-
pPOCTOB 1O BBHICOTE, IApPaMETPOB

KpoH orOupasioch mo 20 Mojeib-
HBIX JICPEBBEB, CPEIHHUX IO TaKca-

OHMOHHBIM I10Ka3aTCJIsIM.

Pe3syabrarhl
H UX 00CyXKIeHHe

[MoaroToBKa MOYBKI JIs TOCAIKA
JIECHBIX KyJIBTYp Belach 0OOpo3ia-
MH Tpaktopom MT3-82 ¢ ruryrom
ITKJI-70. JlecHble KynbTyphl BBI-
COXUBATMCh BPYYHYIO IOA Med
Komecosa B a0 60po3asr [9, 10].
MBbI McceIoBay JIeCHbIE KYJIBTY-
pbl COCHBbI OOBIKHOBCHHOW W eu
oowikHOBeHHOM 2002-2007 T 10-
cagku. ['yctota  cosliaBaeMbIX
MpeBAPUTENBLHBIX KYIBTYp B Kyp-
TaHCKOM JIECHHYECTBE COCTaBHJIA
noxn mosorom 4500 it./ra, Ha BbI-
pyoke — 6000 mir./ra, B Tleryxos-
CKOM JIeCHHYeCTBe — 6666 mT./ra.
IIpwxuBaemocts KyneTyp B Ilery-
XOBCKOM JICCHHUUYECTBE B TIEPBBIC
TPU TOAA JIOCTaTOYHA BBICOKAS.
B Kypranckom JiecHu4ecTBe Jjec-
HBIE KYJIBTYPbI
sxkennamu Ha [1I1 1 Becnoit B 2007,
2008 1 2009 r1; Ha ITI1 2 —B 2003 1
2004 rr., a I1I1 5 — Becnoit B 2008,
2009, 2010 rr, na T 6 — B 2003
u 2004 .

.HeCOBO,Z[CTBeHHO-TaKC alfMoOH-

JOIIOJIHCHBI Ca-

Has XapaKTepUCTHKA HACAKICHUI
npeacrasieHa B tabm. 1. IIpensa-
PHUTEIBHBIE KYJIBTYPhl 3aJ0XKEHBI
B UYHCTBIX MPOM3BOIHBIX Oepe3o-
BoiX gpeBoctosix ([T 2-4) wm
C HeOOJBIION NPHUMECHIO COCHBI
(TTIT 1) B HU3KO- M CPEIAHETIONHOT-
HeIX apeBoctosx Il u Il kmaccos
OOHHTETA C TYCTOTOH JIEPEBHEB OT
310 o 413 wr./ra.
XapakTepucThKa JIECHBIX KyJlb-
Typ npexcrasieHa B Tabn. 2. Co-
XPaHHOCTh COCHOBBIX KYIIBTYp Ha
neyx III1 3 u 4 BeIIE 1OA MMOJIO-

roM Oepe30BOro JIPEBOCTOSI M CO-
crasiser 78-80 %, yro Ha 2-8 %
Oonbllie, YeM Ha BBIPYOKe, UCKIIIO-
genue — [1I1 5, Ha koTOpOIf cCoXpan-
HOCTh KYJBTYp BHIIIIE Ha BHIPYOKe
Ha 14 %. YV KyaeTyp e OOBIK-
HOBEHHOW COXpPaHHOCTH BBIIIE HA
25 % 1o MOIOTOM JIPEBOCTOSI, ITO
CBSI3aHO C TCHEBBIHOCIUBOCTHIO
nmaaHOi  mopoasl.  CoXpaHHOCTH
€JIOBBIX KYJBTYP Ha BBIPYOKE BCETO
52 %.

OO1miee KOMMYECTBO COXPAaHUB-
MIAXCS DK3EMIUIIPOB B IPEIBAPH-
TENBHBIX KYJBTYpax HEe MOXET JaTh
WX Ka4eCTBEHHYIO XapaKTEepPHCTH-
Ky. BaxxHO 3HaTh pacmpernencHue
YHClia JIEPEBbEB TI0 KATETOPHSIM
KU3HEHHOTO COCTOsSHUA. JlecHble
KyJBTYPbl TPEACTaBICHBl JKU3HE-
CHOCOOHBIMH 3K3EMIUIPAMH, J0JIS
COMHUTEJBHBIX cocTaBisieT 1-3 %.
HauOonpmiass 4acTh COMHHUTEIb-
HBIX 2K3eMIUIIpoB (3 %) oTMedeHa
B KyJIbTypax ejiu Ha BeipyOke ITIT 6.
HexuzHecnocoOHbIX AK3EMIUISIPOB
HE BBIABIECHO. Bo3pact Kyasryp
Ha MOMEHT HaOJIOICHHUsI COCTaBHUII
ot 6 1o 12 ser.

CpenHee 3HaueHHE M OIIMOKA
CpEJIIHETO I10 JUAaMETPy, BBICOTE Jie-
PEBbEB U TPOTSHKEHHOCTH KPOHBI
npuBeeHbl B Ta0n. 3. MoXHO OT-
METHTH CIEAYIONINE 3aKOHOMEPHO-
CTH. THAMETp KYJIBTYyp Ha BHIPYOKe
IIPEBBILIAET TAKOBOM Y KYJIBTYP 1101
II0JIOrOM B 2 pasa, a BBICOTa KyJIb-
Typ Ha BbIpyOKke Oombmre Ha 0,1-
0,2 M. /TnameTp KpoHBI y e1i 00JTb-
ie oz mojioroM Ha 0,1 M, y KyJib-
TYp COCHBI THaMETP KPOHBI OOJIbIIIE
Ha BeIpyOke B 1,6-2,5 paza. Ilpo-
TSDKEHHOCTh KPOHBI OK3EMIUISIPOB
MPeABAPUTEILHBIX KYJIBTYP paBHA
win Oonbiie Ha BbIpyOke. C yBe-

JIMYEHUEM  IIOJIHOTBI ~ APEBOCTOSA
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Tabsmmra 1
Table 1
JlecoBonCTBEHHO-TAKCALIMOHHAS XapaKTepucThka HacaxaeHui I111
Silvicultural-taxation characteristics of plantations plots
Cpennue 3amnac, m%/ra
g s A Volume, m¥h
g 1% verage £ 5 E § olume, m¥ha
Ne ITIT Tun neca 88 = € & 'S £ 2 .
o &£ 9o ° s 2 %) £ 8 % 5 & O
Ne plot Forest type ; S %% : E 8 § > % e g > é 2 g §
§§ zE 85 & o EL g2 52 | 23| ¢%8
S B 22 22| 28 | 2C | 28 |3E5| =3
Kyprauckoe necHudectBo Kurgan forestry
1 Pasnorpasusrii (PT) 106+C
Forb 10B+P 24 21 65 0,4 2 405 110 -
2 Caesxuit Oepe3Hsk Ha 105
comomsx (CBCJT) 10B 20 18 65 0,4 3 310 80 5
Fresh birch on solod (FBS)
IeTyXOBCKOE JIECHUYECTBO Petukhovskoe forestry
3 CBCJI 10b
FBS 10B 28 19 75 0,5 3 413 110
CBCJI 106
4 FBS 10B 24 17 65 0,5 3 342 90
Tabnuma 2
Table 2

XapaxkTepucTHka JecHbIX Kyasryp Ha [111
Characterization of forest crops on plots

B TOM YHUCJIC I10 KaTel"OpI/IﬂM COCTOsIHHA,
wr./ra/%
Including category the state,
Ne IIIT Tun neca °\:. \E % units/ha/%
o 5 5 | = : e
Ne plot Forest type ) : o ‘é B E g % % _gs X % X
28 g 23 5> 52 2. | E S|2%%
2| 5% ) £ S5 Sc8 | 28| 2c:
=&l 20 A< O®h 20 ¥ 5 S23| 28558
JlecHble KyJBTYPBI TIPEABAPUTETbHBIE Preliminary planting
1 | Pasworpammeii (PT) | C | 59 | g3, 7 3200 3120/98 80/2 -
Forb P
CBCII E

2 s S | 09| 122:022 77 3500 3466/99 3471 -

3 C,?BCSH cp| 09 | 104009 80 5338 5317/99 211 -

4 CEB(;SH cP | 09 | 104009 78 5207 5165/99 421 -

JlecHble KyJBTYpPBI Ha BBIPYOKe Forest cultures on cutting

5 Op“’“‘g:r‘ﬁﬁ(op) cP | 09 | 642007 85 5100 5046/99 54/1 -

6 OPH’IK;’;?“(OP) ES | 07 | 1244017 52 3100 2999/97 101/3 -

7 CEBCSH cp | 09 840,15 72 4802 4768/99 3411 -

8 CEB%H cp | 09 840,15 76 5066 5066/100 - -
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¢ 04 nmo 05 nmamerp KpoHBI
y TpeIBapuUTEIbHBIX KYJIBTYp CO-
cHbl yMeHbImics Ha 0,2 m.
3aKOHOMEPHOCTH 10 TIPUPO-
CTaM B BBICOTY 3a ITOCIIEHUE 5 JIeT
npuBeieHsl B Tabn. 4. Marepua-
JIBI TaOJI. 4 CBUIETENBCTBYIOT, YTO

KaXJIbIid TOJI BETMYUHA TOAUIHOTO
MPUPOCTA YBEITUIUBACTCS KaK TMOJ
MOJIOTOM, TaK U Ha OTKPBITOM Me-
CTe, IpUYEM Ha BRIpyOKe Ha OO0JIb-
Iy BenuuuHy. Takum 00paszom,
NEPUOJUYECKUN IIPUPOCT B BBICO-
Ty 3a 5 JIeT MOJ MOJIOTOM y KyiIb-

Typ cocHBI ymMeHbImiIcs B 1,1 paza
10 CPABHEHUIO C TAKOBBIM Y KYJIb-
Typ Ha BBIpyOKe. DTO MPOU3OIILIO
W3-32 CHIDKEHUS TUTONIAAN THUTa-
Hust 1 nepesa, u3-3a KOHKYPEHLMH

C OCHOBHBIM ITIOJIOTOM.

Ta6iumma 3
Table 3

CTaTI/ICTI/I‘ICCKaH XapaKTCPUCTHKA TAKCAIMOHHBIX IIOKa3aTeJIeH JIECHBIX KYJIBTYP
Statistical characteristics of inventory indices of forest crops

Kpona Crown
Ne ITIT [uamerp, cMm Bricora, M
Ne plot Diameter, cm Height, m Huavetp, M IIpoTskeHHOCTS, M
Diameter, m Length, m
1 1,9+0,04 1,0+0,02 0,6+0,01 0,8+0,02
2 2,9+0,06 1,5+0,02 1,2+0,02 1,1+0,02
4 1,80+0,04 1,0£0,02 0,4+0,01 0,75+0,02
5 3,2+0,10 1,1+0,02 1,0+0,01 0,8+0,01
6 5,4+0,32 1,7£0,02 1,1+0,02 1,5+0,02
7 3,22+0,11 1,1+0,02 0,98+0,01 0,83+0,01
Tabmura 4

Table 4

Bennunna TCKYLICIO TOANYHOI0 U MEPUOAUICCKOIO IIPUPOCTOB B BLICOTY Y UCCICAOBAHHBIX KYJIBTYP
The size of the current periodic and annual height increments in the studied cultures

Texyuii IPUPOCT 1O BBICOTE MO roaMm (Z;,cMm)
NeIIIT The current height increment in years (Z;, cm)
Ne plot
22015 22014 22013 22012 22011 211—15
1 28,0+0,54 24,4+0,47 20,0+0,39 16,9+0,34 10,5+0,27 99,8+1,93
2 16,8+0,37 16,2+0,32 14,6+0,26 12,2+0,06 12,8+0,19 72,6+1,39
4 28,0£0,54 24,4+0,47 20,0£0,39 16,9+0,34 10,5+0,27 99,8+1,93
5 38,5+0,52 27,7+0,39 17,6x0,28 16,8+0,25 7,4£0,20 108,0+1,60
6 23,1+0,37 18,8+0,29 16,8+0,28 11,6+0,20 12,6+0,21 82,9+1,29
7 38,5+0,52 27,8+0,39 17,5+0,28 16,5+0,25 7,2£0,20 110,67+1,60
BriBoanI KyPEHIIMU C OCHOBHBIM TIOJIOTOM. C /-JIETHETO BO3pacTa KYJIBTYphI

1. Takum o0OpazoM, TEKYIIHHA
TOIUYHBIA MPUPOCT MO BBICOTE
MOJI TIOJIOTOM OepE&30BOT0  JIPEeBO-
CTOSl y TIPEABAPUTEIBHBIX KYJIBTYP
ymeHbinwicss B 1,4 pasa Ha Mo-
MEHT UCCIIE/IOBaHUS 32 MOCIIEeIHIEC
5 net. DT0 MPOU30ILIO M3-3a KOH-

CHIKEHE TTPUPOCTOB IO BHICOTE
MO CPABHEHUIO C TAKOBBIM B KYJIb-
Typax Ha OTKPBITOM MECTE MPOWUC-
XONIUT B BO3pacte 7 JeT.

2. VYBennueHue MPUPOCTOB
B BbICOTY Yy emu uaet jno 3-10 rer,
4-6

a COCHBl — ner. Hauunas

Ol [I0JIOTOM OTCTAar0T B POCTE OT
KYJIBTYpP Ha BBIpyOKe.

3. [IpenBaputenbHble KyIbTyphI
HYXJAIOTCsI B yOOpKEe BEpXHETro
JpeBecHoro mojora. Hebmarompu-
STHBIC YCJIOBUA U OTCYTCTBUC YyXO-

Jla OTpa3snujIiMCh Ha HC3HAYUTCIIbHOM
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MPUPOCTE 3a MOCCTHUE TOJbI TIO]T
II0JIOTOM; CJIEACTBUEM ATOIO SIBH-
JIOCh IIJIOXOE€ OXBOCHHE ITOOEroB,
ciabopaszBuTas KpoHa, YTO TPHUBE-
JI0 K OTCTABaHHUIO B POCTE U THOCITH
OTACIIbHBIX ACPEBLEB.

Pexomenanuu
1. TTonHOTa NpeBOCTOS 10 BBE-
JCHUS KYJIBTYyp HE JOJDKHA MIPEeTIsT-
CTBOBAaTh POCTY KyJIBTUBHPYEMBIX
pactenuid. JlIsi MOCaAKH KyJIBTYp
O[] TIOJIOT JIPEBOCTOS €r0 MOIHO-

Ta JJIsI CBETOJIIOOMBBIX IOPOJ HE
nowkHa nipesbrmars 0,4 u i Te-
HeBbIHOCHUBBIX 0,6.

2. ]l CHWKEHHS OTpHUIATEIIb-
HOTO BO3/ICHCTBHSI TIOJIOTA CIICYeT
IIPOBECTH Y/IAJICHUE MATEPUHCKOTO
I10J10Ta CILIONIHBIMU pyOKamu. Ma-
TEPUHCKUI TIONOT [eJIeCO00pa3HO
yOuparh B BO3pPACTe JICCHBIX KYJIb-
typ 5-10 jet.

3. Jlng mpemynpexacHUs Io-
BPEKJCHUS JICCHBIX KYJBTYP IPH
pyOKe

JICPEBBEB  MATEPHHCKOTO

bubnuocpaguueckuii cnucox

MoJIoTa, a TaKKe TPH TPeNieBKe H
BBIBO3KE JIPEBECHHBI PEKOMEHIYyeM
BECTH JIECO3arOTOBKHU TI0 IITyOOKO-
My cHery. [Tocajiky BeCTU ¢ y4eTom
pa30MBKH JIENISTHKY Ha BOJIOKH U TIO-
IPY304YHBIE IIyHKTHI.

4. TlpenBaputenbHble KYJIBTYPHI
COCHBI W €I CO3/[aBaTh IOCAJ-
KoM 1-2-IeTHHUMHU CeSHLAMH WU
3—4-NeTHUMU CaXEHIIAMH, & KYJb-
TYpPBI €JI1 JIy4Ille CO3/[aBaTh IOCa/l-
KOH 4-5-1eTHHUX cajKeHIIEB.
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K BOMPOCY O ANHAMUKE XXKUBOI'O HAMOYBEHHOIO NOKPOBA
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HaoseMHas humomacca, COCHAK paA3HOMPAGHDBILL.

’KuBo#l HaMOUBEHHBINM MOKPOB SIBIACTCS WHAUKATOPOM JICCOPACTUTENBHBIX ycnoBui. Ha Teppuropuu Llap-
TaITICKOTO Jiecomnapka . ExarepuaOypra mpoBeneH CpaBHUTENIBHBIA aHAIN3 TUHAMHUKH BHIOBOTO Pa3HOOOPA3Hs
M Ha3eMHO# (PUTOMACCHI )KUBOTO HAIIOYBEHHOTO IMOKPOBA Ha TPEX MOCTOSHHBIX MPOOHBIX rutorasax (ITI1IT), 3a-
noxeHHbIX panee H.I1. ByHbKOBOI B COCHOBBIX HACXKICHUSIX PA3HOTPABHOTO TUIIA JECa.

[Ipomemnmmue mocie 3axmaaku [T qecsaTh JIeT HAISTHO MTOKA3bIBAIOT, YTO C KaXKIBIM TOJIOM YBEITUIHBACTCS
AHTPOIOreHHOE Bo3eicTBre Ha [llaprarickuii iecomnapk (00yCTpOWCTBO HOBBIX 30H OT/IbIXa, CAHUTAPHbIE PYyOKH,
MOCTPOMKA JISTCKHX IJIONIAJI0K U KAHATHBIX CIICIIUAIM3UPOBAHHBIX JOPOXKEK, 00YCTPOWCTBO PUO3EPHOM TeppH-
topuu o3epa [lapram). B coorBeTcTBIM ¢ 00MIENpHHATEIME MeTorKamMu B 2016 . 6511 00CITIETOBAHbI TIOCTOSTH-
HBIE TIPOOHBIE TUIOIA/IN [T YCTAaHOBIICHHSI BIMSHUS PEKPEAIMOHHON HArpy3KH Ha HaJ3eMHYI0 (prutomaccy u BU-
JIOBOE pa3HO00pa3ue JKUBOTO HAITOYBEHHOTO MOKPOBa. [10 pe3ynbsraraM ucciieioBaHus ObUIO BBISIBJICHO YMEHBIIIC-
HUE BUIOBOTO Pa3HOOOpa3us paCTCHHH, a TAK)KE CHIDKEHHE 00ITeTo KOJIMUeCTBA HaI3eMHON (DUTOMACCHI KHUBOTO
HAITOYBEHHOTO ITOKPOBA B II€JI0M. B pe3ynsrare yCTaHOBIIEHO, YTO C YBEITMUEHHEM PEKPEaIlIOHHOTO BO3ICHCTBUS
JIOTIS JIECHBIX M TYTOBBIX BUJIOB COKPALIACTCS, & IOJISl JIYTOBBIX U JIECHBIX CHHAHTPOIOB yBeMUUnUBaeTcs. B cBs3u
C OTUM HEOOXOIUMO TTPOBEACHNE MEPOTIPUSTHIA IS CHIDKSHUST pEKPEAIMOHHOTO BO3ICHCTBYSI HA HIDKHUE SIPYChI
PacTUTEITHHOCTH 0CO00 OXPAHIEMbIX TEPPUTOPHIA.

TO THE QUESTION ABOUT THE DYNAMICS OF LIVING GROUND COVER
THE PINE FORB SHARTASHSKAYA FOREST PARK OF YEKATERINBURG

O.E. KOLOMEVA — master of the first year, of the,
phone: 8 (963) 854-74-94, e-mail: kolomaeva.95@mail.ru *

N.P. BUNKOVA - candidate of agricultural Sciences,
associate Professor in the Department of Forestry,

phone: 8 (908) 908-42-60, e-mail: shvaleva.natasha@mail.ru *
«USFEU», 620100, Yekaterinburg, Sibirskiy trakt, 37

Key words: recreation impacts, biodiversity of living ground cover, above-ground phytomass of pine forb.

Living ground cover is an indicator of forest conditions. On-site Shartashskiy forest Park city of Yekaterinburg
about conducting a comparative analysis of the dynamics of species diversity and above-ground biomass of living
ground vegetation at the 3 permanent sample plots (PPP), previously laid N.P. Bunkova in pine plantations again-
potravnova forest type.
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Since bookmarks PPP ten years clearly show that every year an increasing human impact on the Park
Shartash (the development of new recreation areas and sanitary cutting, construction of deting platforms and
rope specialized tracks, construction of in-lake areas of lake Shartash). In accordance with generally accepted
me-togikagi in 2016 were surveyed permanent plots to determine the effect of recreational load on aboveground
phytomass and species diversity of living ground cover. The results of the study revealed a reduction in species
diversity of plants, as well as a decrease in the total amount of above-ground biomass of living ground vegetation
in General. The results showed that with the increase of recreational tion of the impact of the proportion of forest
and grassland species are declining, while the share of meadow and forest of sinanthropus increased. In this
regard, it is necessary to conduct measures to reduce recreational impacts on the lower layer of vegetation in

specially protected territories.

Beenenue

B 1poTHBOIIONIOXKHOCTE JIECOO-
Opa3oBaTre’bHOMY IIPOIIECCy, TPO-
Leccy Co3MIareNlbHOMY, Iporpec-
CHBHOMY, JIeca MOJIBEPIKEHBI Jerpa-
JAlWN, YXYIIICHUIO COCTOSHUS H
paszpymenuto [1-3]. Jlerpamanuto
JIECOB BBI3BIBAIOT KaK (haKTOphI aH-
TPOTOTEHHOTO, TaK M TPUPOTHOTO
npoucxoxaenus. M3 antponorex-
HBIX TIPUYHH CIOIa OTHOCSTCS PeK-
pearroHHOE BO3JCHCTBUE, TIPOIOII-
JKalolleecsl Ha OTACNBHBIX TeppH-
TOPHSIX B TEUEHHE 3HAYUTEIHHOTO
BPEMEHHU W BBI3BIBAIOIICE JIUTPEC-
cuto [4-6]. Haubonee auHaMHUY-
HBIM KOMITOHEHTOM JIECHOTO Haca-
KJIEHUsI, OBICTPO pearrupyroIM
Ha pEeKpealvoHHOE BO3IEHCTBHE,
SIBJISIETCS] JKUBOW HAIIOYBEHHBIH 110-
kpoB (OKHIT) [7-9]. erpanamus
JKHIT Haro4yBeHHOTO MOKPOBA IOA
BO3JICHCTBUEM PEKpEallUH TPOUC-
XOJIUT C TIOCTETIEHHBIM CHUYKEHHUEM
JIOJIA y4acTUsl B IPOCKTUBHOM TI0-
KPBITUH ¥ BHUJOBOM pPa3sHOOOpa3nu
TUIIMYHBIX JIECHBIX BUJIOB U TTOBBI-
LIEHHEM JOJU JIECHBIX U JIyTOBBIX
CUHaHTpomnoB. M3MeHeHue mapa-
METPOB >KHBOTO HAIIOYBEHHOTO I10-
KpoBa (BHIOBOIO pa3sHOOOpasus H
HaJ3eMHOI (DHUTOMACCHI) SIBISIETCS
€CTECTBEHHOM peakiueil Jro0oro
¢uToLIeHO3a HAa BO3JCUCTBUE PEK-
pearmonnoii Harpysku [5, 10, 11].

[locnemHee 0OCTOSATENHCTBO BHI-
3bIBa€T HEOOXOIUMOCTh Oosiee Jie-
TaJbHOTO M3yUCHHS )KHBOTO HAIOY-
BEHHOTO ITOKPOBAa, a TAKXKe JWHA-
MHUKH €ro HaJI3eMHOU (DPUTOMACCHI
Y BHJIOBOTO Pa3HOOOpa3msl.

JKuBoll HamoOYBEHHBI MOKPOB
3a4acTyl0 WIpaeT BaXKHYKO POJIb
B CTPYKType U COCTaBe HacCaxIe-
HUH. B KoMIuTekc OHOIOTHYEeCKUX
WCCIICIOBAHUIM HapSy C YUCIICH-
HOCTBIO U Pa3MepaMH IOBEPXHO-
CTH 0CO0€l B COCTaBe IOIYJISIUN
JIOJDKHA BXOJMTH OIICHKA 3aracoB
(uToMaccel W €€ TOTUYHON TIpo-
OYKIIMU KaK BaKHBIX TIOKa3are-
nei pabotbl 3kocuctemsl [2, 12].
Hanuure TOCTOSHHBIX MPOOHBIX
TUTOIAIeH MTO3BOJIAIO MTOCMOTPETh
JIMHAMUKY BHJIOBOTO pa3HOO0pa3us
1 HaJa3eMHOH (pUTOMACChI KHBOTO
HAITOYBEHHOTO TOKPOBA B YCIIOBH-
sx [lapranickoro aeconapka.

ean u MeToAMKA
HCCIIeI0BAHNSA

Lenbro paboOTHI SBISAIOCH MOJTY-
YeHHe OOBEKTUBHBIX JIAHHBIX O -
HaAMHKE BHJIOBOTO pa3zHOO0Opa3us
n HamsemHoW ¢uTomaccer JKHII
B cocHskax lllapramickoro neco-
napka r. ExarepunOypra 3a 10-net-
HUW TIEPUO.

s peanuzauuy NOCTaBICHHON
3amaun Ha Tepputopun lllaprar-

CKOT0 JieComapKa ObUIO HCCIIe0Ba-
HO 7 TIOCTOSIHHBIX MPOOHBIX TUIOMIA-
neii (TITIIT) B cocHsIKE pa3HOTpPaB-
HoM, 3anokeHHbIx H.I1. BynbkoBoii
B 2006 1. Ha mocTostHHBIX TPOOHBIX
TUTOINA/IAX  3aKJIAJABIBAIUCH yUeT-
HBbIC IUIOMIAAKH, KOTOPBIE PaBHO-
MEPHO pa3MEIIAIUCh Yepe3 2 M.
Ha reppuropun xaxmoi II1I1 paz-
Memanoch 15 y4eTHBIX IIIOMaIoK
pasmepom 0,5x0,5 m. Jlnsg yuera
KFBOTO HAIIOYBEHHOTO TOKPOBa
COIVIACHO JICHCTBYIOIIMM arnpoOu-
poBanHbIM MeToaMKaMm [7, 10] Bce
pacTeHHss Ha HCCIEIYeMbIX ILIO-
IIaJIKaX CPEe3aJIMCh HA OJTHOM YPOB-
HE C MMOBEPXHOCTHIO MOYBBI. YKOCHI
MIPOM3BOAMIINCH B TPEThEH JIeKaje
utonst  (MakCUManbHas BEreTaIus
pactenuii). PacTeHHs CKIajbIBa-
JUCh B WHIUBUIyaJbHBIC TMAKEThI
Y Ha HHUX CTaBWJIACh MapKHUPOBKA.
Ha mapkupoBke makera yka3blBa-
JIUCh HOMEpa MPOOHOW TUTOIIAIH
Y YYETHOH ITJIOMIAJKH.

Bce Buubl pactenuii pasmensi-
JIUCH T10 TICHOTUTIAM: JIECHBIE, JTyTO-
BbI€, JIECOIYTOBEIE, JIECHBIE U JIYTO-
BbIe cuHaHTpors [13].

I'pynma necHBIX BHIOB BKITIO-
YaeT TPaBSHUCTHIE, KyCTapHUYKO-
BbIC PaCTEHHsI U MXH, MPOU3pac-
Talome B OOBIYHBIX YCIIOBHUSX
O] TIOJIOTOM JIPEBOCTOEB, TPYII-

ma JIYyrOBbIX — JIYI'OBBIC, TI'pyIlIa
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JIECOTYTOBBIX — BHJIBI, MPOU3pac-
TaloIINe MPEUMYIIECTBEHHO B H3-
PEXKEHHBIX JIPEBOCTOSX M B PElu-
HaxX, JIECHbIE CHUHAHTPOINBI — 3TO
Bunbl JKHII non monorom npeso-
CTOEB TP HHTEHCUBHOM aHTPOIIO-
TE€HHOM BO3/ICHCTBUMU.

K rpymnme myroBele CUHaHTpO-
bl OTHOCSITCSL TIPEACTABUTENH
JKHII, npouspacraroniue Ha OT-
KPBITOH MECTHOCTH IIPH HAJTHYUU
CYIIECTBCHHBIX ~aHTPOIMOTEHHBIX
Harpys3oK.

Crnenytomas CTyneHb o0Opa-
OOTKHM HCCIIEIyeMbIX MaTepHajoB
MPOBOJIUTCS B KAMEPAIBHBIX YCIIO-
Busix. [IpomsBommiock pasnene-
HUE CPE3aHHBbIX PACTEHUU IO BU-
nmaM. Kaknmerii BuI pacTeHus ObLT
B3BEIIICH B CBIPOM COCTOSTHUH. J111s1
OTpeNeseHnss TUTPOCKOMMYECKON
BJIQKHOCTH OT KaXXIOW HaBECKH
orOupazncs obpasen. BiaxHocTh
OTpe/ieNisulach MyTEeM BBICYIIH-
BaHUS O00pasloB B CYIIMJIBHBIX
mxkadax npu temneparype 105 °C
C TOCJEIYIOIMM B3BEUIMBAHUEM
y’)K€ B CyXOM COCTOSIHUHM C TO4-
vocteio 10 0,01 r [10]. Crenenn
BBICYIIICHHOCTH orpenenseTcs
IIPOBEICHUEM KOHTPOJIbHBIX B3BE-

muBaHUK 3—4 pa3a B T€UCHUE JTHS.

O0beKTHI HCC/IeTOBAHUM
HccrnenoBanusi  mpOBOIIIIUCH
B CEBEPO-BOCTOYHOM YacTH I. Eka-
TepuHOypra, PacIOJIOKEHHOTO
B 1leHTpe EBpa3um Ha BOCTOYHOM
CKIIOHE YpallbCKUX IOp, B IOW-
Me peku MceTb, B I0XKHO-TaexK-
HOM OKpyre 3aypaiabCKOH XOI-
MUCTO-TIPEATOPHON  MPOBUHIIUU
3amanHo-CuOupcKoit  paBHUHHON
JecopacTuTenbHOM obmactu [14].
Jlecomapk OXBaTbIBAET IOJYKOJb-

oM 03€po [HapTam C oro-zamani-

HOMH I10 CEBEPHO-BOCTOUHYIO YACTH
(uepe3 tor). Iliomanms necomap-
ka— 721 ra.

Pesyabrarhl
U UX 00Cy:KIeHUe

B Tabmuie npencraBieHsl JAaH-
HBIC CPAaBHUTEIBHOIO aHAIN3a BH-
JIOBOTO Pa3HOOOpa3usi ¥ HAA3EMHOM
(buroMacchl )KUBOTO HAITIOYBEHHOTO
MOKPOBa B a0OCOJIFOTHO CYXOM CO-
CTOSIHUHM 32 JICCSATUJICTHUH MEpUOJ
B YCIIOBHSIX COCHSIKA Pa3HOTPABHO-
ro Ha teppuropun [llapramickoro
Jieconapka.

Marepuaibl TaONHIBI  CBUJIE-
TETBCTBYIOT O TOM, YTO CYIIle-
CTBCHHOI'O COKpaIlleHHs O0OIIero
BHJIOBOTO Pa3HOOOpasusi IKUBOTO
HAIOYBEHHOTO TIoKpoBa 3a 10-met-
HUU nepuoj He mpousounio. Tak,
yMEHBIIIEHHE O0IIEero KOJIMYecTBa
BUJIOB 3a(MKCHPOBAHO ITHIIL Ha
[IIIT 1. B To e BpeMsi HaOOMA-
eTCsl IBMEHEHHE KOJIMYECTBa BHJIOB
Pa3ITHUYHBIX [IECHOTUIIOB.

Tak, B yacTHOCTH, Ha BceX 00-
cnenoBanueix [T 3adukcupo-
BaHO YMEHBIIICHUE JIECOTYTOBBIX
BUJIOB.

WNHTtepecHo, 4TO HE MpocMaTpu-
BaeTCS YETKUX 3aKOHOMEPHOCTEH
B M3MEHEHHH BHJIOBOTO Pa3HOO-
Opa3must JIeCHBIX BHUIOB. Ecmn Ha
[IIIT 1 npowsonuio yMeHbIIECHHUE
KoauuecTBa BunoBs ¢ 13 go 11, to
na IIIIT 6 HaGmromaeTcst oOpart-
Hasi 3aKOHOMEPHOCTh. KonnuecTBo
JecHbIX BUAOB 3a 10-meTHwmii me-
PHO YBEIMYMIOCH C 7 10 12 mmiT.
OTOT (PaKT MOXKHO CBSI3aTh C 00-
YCTPOHCTBOM  JIOTIOJTHHUTEILHBIX
MECT OTJIbIXa B IIEHTpaJbHOM Ya-
CTH JieCONapKa, BCICICTBHE YEro
[IIIT 6 crasa MeHee NHpUBJICKa-

TEIBLHOMN IJId OTJAbIXa TOpPOXaH

(TTIIIIT 6 HaxomWTCs Ha yHAJICHUH
OT IIEHTPAJILHOW YacTH Jecomap-
Ka), U CHIXKEHHEM PEKpeariioHHO-
ro BosaeiicTeusa. Ha IIIIII 4 npu
9TOM H3MCHEHHUS KOJIIMYECTBA BH-
JIOB HE MPOU30ILIO0. AHATIOTUIHOE
BapbUPOBAHHUE JTUHAMUKH KOJIHUIEC-
CTBa BUJOB IO LICHOTHIIAM 3a I10-
cnenuve 10 jer Habmromaercs Ha
oocnenosanusix [II1I1. [Tocaenuee
CBUJIETEIBCTBYET O HEOOXOIUMO-
CTH TIPOJIOJDKCHHUST HCCIICIOBAaHUN
C TIpUBJICUCHUEM OoJiee OOIHUPHO-
ro Marepuaa.

[Tpu ananu3ze Han3eMHOU (UTO-
maccel JKHIIT ycranoBnmensr 6mm3-
K#e 3aKkoHOMepHocTH. TobKo Je-
COJIYTOBBIC BUJIbI XapaKTCPU3YHOT-
Csl YETKON TCHACHIMEH CHUKEHHUS
Haj3eMHOW (uromaccel B abco-
JIFOTHO CYXOM COCTOSIHUM Ha BCEX
00cIIeTOBaHHBIX MPOOHBIX TUIOIIA-
nsix. st pacTeHuil Bcex ocTalb-
HBIX IICHOTHIIOB XapaKTepHO pa3-
JTUYUe B Haa3eMHON (uTomacce
JKHIT 3a 2006 u 2016 rr. OmgHako
Ha onmuux [l Hamzemuas ¢u-
TOMacca JIECHBIX BHIOB KOHKPET-
HOTO IICHOTHIIA BO3pacTaeT, a Ha
apyrux ymenpuiaercs. Tak, Ha
[IIIT 1 wu IIIIIT 4 nag3emuas ¢u-
ToMacca jgecHbIX BuIoB B 2006 .
cocraBisia 6,42 u 6,16 xr/ra
B a0COJIOTHO CYXOM COCTOSIHUH
coorBercTBeHHO. B 2016 r. Hax-
3eMHas pUTOMacca JICCHBIX BUJIOB
Ha ykaszaHHbIx IIIII1 cokparmiiachk
n cocrasmwina 4,71 u 3,02 xr/ra
COOTBETCTBEHHO. B TO *e Bpems
na [IIIIT 6, npeacraBieHHON CO-
CHOBBIMH HACaKJICHHSIMU aHa-
JIOTHYHOTO PA3HOTPABHOIO THIA
neca, Ham3emMHas uromacca jec-
geix BuaoB B 2006 1. cocrasisiia
5,36 kr/ra, a B 2016 . — 14,45 xr/ra
B aOCOJIIOTHO CYXOM COCTOSIHHH.
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Hpyrumu cioBamu, 3a 10-meTHuit
nepuon Ha pannod IIIIT mpo-
M30IIIIO YBEJIMYCHUE HAA3EMHOM
(duToMaccel JIECHBIX BHJOB Ha
9,09 kr/ra (170 %).

[lomoOHOe oOTCyTCTBHE 3aKOHO-
MEpPHOCTEH B JMHAMHKE Hal3EM-
HOW (puToOMacchl 3a()MKCHPOBAHO H
M0 JIPYTUM IEHOTHIIAM, 32 UCKIIIO-

YEHHEM JICCOIYTOBOTO, Kak OBLIO
OTMEUEHO paHee.

Paznuuus B nuHAMUKE Kojdye-
CTBa BHIIOB W HAA3EMHOHN (UTO-
maccsl JKHIT o mpoOHbIX 1mio1a-
IISIM, Ha HaIll B3I, OOBSICHIETCS
JIOMUHUPOBAHUEM BHJA OTAbIXa
B HACAKJCHUSX, IPOU3PACTAIOIINX
Ha koHkperHsix IIIIII. B cBs3u

¢ 00yCTpOWCTBOM JIOIOJIHHUTEb-
HBIX MECT OT/IbIXa B IIEHTPATBHOM
yactu seconapka [T 6 crana
MEHEe IPUBJICKATCIbHON U TO-
pOXKaH, YTO MPHUBEIO K yBeIUYe-
HHIO KOJIMYECTBA JIECHBIX BHJIOB
JKHIT (8 2006 1. — 7 1T, B 2016 1. —
12 mT) M, COOTBETCTBEHHO, Ha-
KOILJICHUIO HAA3€MHON (PUTOMACCHI

CpaBHUTENBHBIN aHAIN3 BUJOBOTO Pa3Ho00pasust U Hax3eMHo# ¢puromaccs! JKHIT

B a0COJIIOTHO CYXOM COCTOSIHUH B YCJIOBHUAX COCHAKA Pa3HOTPAaBHOT'O
Comparative analysis of species diversity and aboveground phytomass GNP
in the absolutely dry state under conditions of the forest herb

NeITITIT Ne SPT
TToxazarenu
Indicators 2006 2016
1 | 4 | 6 1 | a4 6
Jlecunie Forest
KonuuectBo BuoB, mt./ra/% 13 6 7 11 6 12
The number of types, units/ha/% 48 31 41,16 46 32 70
Haoszemnas ¢humomacca, keleal % 6,42 6,16 5,36 471 3,02 14,45
Above-ground phytomass, kg/ha/ % 35,43 39,82 42,31 29,16 30,32 91,92
JlyroBeie Meadow
2 3 _2_ S5 3 2
Konnyectso BuoB, mt./ra/% 7 16 11.77 21 16 7
Haosemnas ¢pumomacca, keleal % % f—g % 0—(75 % %
Jlecomyroseie  The forest-grassland
4 3 3 2 2 1
0, a o _9 < £ 4
KommuecTto Bunos, mr./ra/% 15 16 1765 8 10 6
2,19 5,47 1,95 1,88 3,92 0,89
0, = s ML, el Al ] ) pdlAcy
Haozemnas pumomacca, xeleal % 12.08 3549 1537 11.64 3035 5.66
Jlecubie cunantpornsl - Meadow Sinanthropus
1 3 _2_ 2 1 1
KonunuecTBo BUIOB, 1T./Ta/% Z 16 1177 8 5 6
Haosemnas pumomacca, xeleal % 8:% _1li,7238 % 8:% g:% %
Jlyroeble cunanTporsl - Forest Peking man
7 4 3 4 7 1
0, _ a0 _9 a L 4
Kommuectso BunoB, mt./ra/% 6 21 17.65 17 37 6
8,52 1,36 45 8,84 1,51 0,14
0, e st At D ] ] Y,
Haoszemnas ghumomacca, keleal % 47,02 8.79 3552 5473 15.16 0.89
Bcero Just
27 19 17 24 19 17
0 £ e Y £ 49 Y
KosmmuecTBo BuaoB, mt./ra/% 100 100 100 100 100 100
18,12 15,55 12,67 16,15 9,96 15,72
0, =9~ 2IY =590 =1 9,99 =hle
Haoszemnas humomacca, keleal % 100 100 100 100 100 100
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JKUBOTO HAIOYBEHHOIO TOKPOBa
(2006 r. — 42,31 xr/ra; 2016 r. —
91,92 xr/ra).

Ha IIIIT 1 xonn4ecTBO JIyTOBBIX
BUJIOB YBEJIMYMJIOCH C 2 70 5, Ha
[1I1IT 4 u 6 ocranoch HEM3MEHHBIM
(TIITIT 1 maxomurcst BOMU3M 03€pa,
XapakTepusyeTcs Oonblel pekpea-
LIMOHHOM Harpy3KoM).

HanzemHass Macca JEeCHBIX CH-
HAHTPOMOB  YMEHBIIMIACH  Ha
IIIIIT 4 u 6 B cBA3M C TEM, YTO
JIAHHBIC TUIOIAAN HAXOJATCS Ha
OOJIBIIIOM PACCTOSIHUM OT 03epa U
00yCTpOCHHBIX OECe/ioK, B TO XKe
Bpems Ha [II1I1 1 xomugecTBO Jec-
HBIX CHHAHTPOIIOB YBEJIUYUIIOCH B
CBSI3H C OOJIBIION PEeKpealmoHHON
Harpy3Kkoii (puc. 1).

Ha IIIT 1 BumoBoe pazHooOpa-
3He JIyTOBBIX CHHAHTPOIIOB CHU3U-
7ock ¢ 7 BuaoB 10 4, a ma 11111 4,
HA000pOT, BBIpOCHO ¢ 4 10 7, of-
HAKO JIOJIsl HAJ3eMHOM (PUTOMACCHI
Ha 3TOH TPOOHOW IUIOmAaN YyBE-
nryuiack. BumoBoe pazHooOpasue
nyroBeix cuHantpornos Ha I1I1IT 6
M3MEHHUJIOCh B MEHBIIYIO CTOPOHY:
2006 . — 3; 2016 . — 1 Bux. D10
CBSI3aHO TAKXKE C YMEHBIIICHHEM Pe-
KpEaIMOHHOTO BO3/ICHCTBYS JIaH-
How TTITIT (puc. 2).

Haubonbiryro 4acth Hai3eMHON
(buToMaccel COCTaBJISIOT JIECHBIC
Buabl — or 29,16 no 42,31 % kr/ra
(Beponmka qyOpaBHas, OpyCHHKa
OOBIKHOBEHHAs, CHBITh OOBIKHOBEH-
Has). Macca JIeCOMyroBbIX BHIOB
BapbupyeT ot 5,66 no 39,35 kr/ra
(cem. 3makoBele, OempeHer-Kam-
HEJIOMKa, (puajka cobadubst); JIyro-
BoIX — OT 3,7 10 6,42 kr/ra (Oyapa
IUTIOIICBU/IHASI, KJIEBED JIFOIMHO-
BUHBINA, BACHIMCTHHK  MaJIbli).
JlecHble CHHAHTPOIIBI TPE/ICTABIIC-
HBl TONIBKO TpEeMsl BUJIAMH — TIOJI-

MapeHHUKOM MSTKHUM, TIOMapeH-
HHUKOM LIETIKUM W TIOIMapEHHHKOM
ceBepHbIM. WX ¢uromacca MeHb-
me: ot 0,11 mo 8,73 kr/ra. JIyro-

BbIC CHHAHTPOIIbI HPEACTABJICHBL

KUIPEEM Y3KOJIIUCTHBIM, ThICSUC-
JIMCTHUKOM OOBIKHOBEHHBIM, OO0~
POXHHUKOM JIAHIIETOJIMCTHBIM U T.A.
Ux ¢uromacca Bappupyer ot 0,89
10 54,73 kr/ra.

Puc. 1. llocrosiauas npo6Hast mwiomaas Ne 1 (2016 r)
Fig. 1. Permanent plot No. 1 (2016)

Puc. 2. Ilocrostauas npo6GHast mwiomaas Ne 6 (2016 r)
Fig. 1. Permanent plot No. 6 (2016)
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W3yunB JWUHAMHUKY BHIOBOTO
pa3HooOpa3uss ¥ Haa3eMHOU (u-
TOMacchl KMBOTO HAIlOYBEHHOI'O
MTOKPOBa, MOXKHO CZEJIaTh BBIBOJ,
gyro Ha Tepputopun Ulaprarmicko-
ro Jieconapka HeoOXOIuMO TpoBe-
JICHUE HEKOTOPBIX MEPOIPHITUIH
st ymyumienus coctostaus JKHIT
B CBSI3M C HETaTUBHBIM BIIUSIHUEM
pEeKpeallMOHHBIX Harpy3ok. B ka-
YeCTBE PEKOMEHIALMH IO YITyy-
IIEHUIO COCTOSIHUS KMBOTO Haro4-
BEHHOI'O IOKPOBAa Ha TEPPUTOPUH
[Hapramickoro neconapka r. Exa-
TEpUHOYypra MOXKHO TPEJIOKUTh
CIIe/TIOINE MEPOTPHUSTHS: CO37a-
HHE CETH TPONMHOK C TBEPAbIM
IIOKPBITUEM, YCTPOMCTBO JIOPOr H
aBTOCTOSIHOK JIISl OcaOlieHus Ty-
OWUTENBHOTO BIMSIHUSL PEKPEaHTOB
B MECTaXx, KOTOpbIE HAaHOOJIee YacTo
UCIIOJIBb3YIOTCSL  OTABIXAIOLINMMI.
[IpaBunbHAS TUIAHUPOBKA JTOPOXK-
HO-TPONUHOYHOU ceTh OyJer crio-
cOOCTBOBATh 1IE€JICHANIPABICHHOMY
MEPEBIKCHUIO TIOCETUTENICH 10
TEPPUTOPUM JIECOMapKa, 4To MpH-
BElIET K COXPAaHEHHIO HaIOYBEH-
HOTO TOKPOBa OT BBITANITHIBAHUS,
o0naropa)kuBaHui0  JaHamagTa.
JKuBble M3ropoauM M3 KyCTapHU-

KOB BIIOJIb TPOI HE TOJIBKO OyIyT
CrocoOCTBOBAaTh  PETYIMPOBAHUIO
MIEPEMEIICHHS, HO TAaKXe YKpacsT
Tepputopuio. Heobxomumo Tipo-
BOJIUTH MEPONPUSTHS, HAIpaBIICH-
HBIC HA TIOBBIIICHUE YCTOMYNBOCTHU
HIDKHUX SIPYCOB PaCTUTEIHHOCTH:
yOOpKa CyXOCTOWHBIX pacTCHHI
U 1oOEroB, BbIPE3Ka CTApbIX pac-
TEHH, OMOJIOKEHHE SITOHBIX -
KOpPOCOB, TIOCEB TpaB, PHIXJICHHE
YIUIOTHEHHOU MMOBEPXHOCTH MOYBBI
Y BHECEHHUE yIOoOpeHUH TIpH yCIIo-
BHUU BPEMEHHOM, HO HaJIS)KHOM U30-
TSN HAPYIIICHHBIX YYaCTKOB JIeca
OT PEKPEarioHHOTO BO3JCHCTBUSL.

[Tockonbky JKHII, Tounee, ero
BUJIOBOE pa3HOOOpa3ue U Haj3eM-
Has (uTOMacca SIBISIOTCS 00bB-
EKTHUBHBIMH  TIOKa3aTeNIsIMH  CO-
crosiHusi HacaxaeHud [15-18] wu
TTO3BOJISIOT HA PaHHUX dTarax QuK-
CUpPOBaTh HA4YalIbHBIC CTAJIUU PEK-
pEalMOHHON JIUTPECCUM, CIEAYET
€03/1aTh Ha TCPPUTOPHUH JIeCOomapKa
cets [T B HacaxxieHUSIX pa3nIny-
HBIX (hOpMalIUii, TPYIIIT TUIIOB Jieca,
BO3pacTa U CTaJuil peKpealuOHHON
JIUTPECCHUU  JUIS  OCYIIIECTBICHHS
JIECHOTO JKOJIOTUYECKOTO MOHHUTO-
pUHTa.

bBubnuoepaguyecxuii cnucox
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Ha ceromusmmmii 1eHb MaCCOBBIE BETPOBAJIBI SIBIISIIOTCS OHON U3 PacIPOCTPaHEHHBIX IPHPOIHBIX KaTacTpod,
NPUBOSIIUX K CTPYKTYPHBIM U (DyHKLMOHAJIBHBIM M3MEHEHUSIM JICCHBIX SKOCHCTEM. [[aHHBIA IpoLece MOKeT
3aTSATUBATHCS HA ACCATUICTHS, @ 3TO 3HAYMT, YTO TONBKO JUTUTEILHBI MOHUTOPHHT MOJKET JJaTh JIOCTOBEPHYIO UH-
(opmar|io 0 IMHAMHKE 3TOTO Tporiecca. CBeneHns, MOIyIeHHbIE B X0JIe MOHUTOPHHTA HapyIIEHHBIX MaCCOBBIMU
BETPOBAJIAMU JIECHBIX YKOCUCTEM, UMEIOT Ba)KHOE MPAKTHYECKOE U TEOPETHIECKOE 3HAUCHUE.

B nmanHO# cTaThe paccMarpuBaeTCs BHIOBOE Pa3HOOOpa3ue HAaloOYBEeHHOTo MOKpoBa Ha 18-if roq mocie Be-
TpoBaJia Ha TIOCTOSTHHOM poOHoi tromanu (cranronap «IllaliTaHKka»), 3aI0KEHHOM TTOCIE MACCOBOTO BETPO-
Basa 30 urons 1993 ., B kBapranax 68 u 69 Hoso-JlsmuHckoro yuactkoro gecHnuectBa. Paccmarpusatorcst cie-
JYIOIIME BApPHAHTHI OMbITa: 1 — €3 OYMCTKU BETPOBAIBLHOH IUIOIIAAN; 2 — C OUMCTKON BETPOBAILHOH IUIOIIA/IH,
3 — ¢ MpoBeICHUEM MEPOIPUSITHI M0 OYMCTKE BETPOBAJIA U MOCAJKE JIECHBIX KYJBTYp; 4 (KOHTPOJB) — IMOX
I10JIOTOM MPUMBIKAIOLIETO K BETPOBAJILHOM IUIOIIAIM HACAKACHUs, He MPOiAeHHOT0 BeTpoBajioM. [Ipemioxkena
KJIacCU(pHKALUS PACTUTEIBHOCTH C BBIICJICHUEM 6 (PUTOLECHOTHYECKHUX TPYII, XapaKTepU3YIOLUIMXCsl OTHOCH-
TEITLHOW OOIIHOCTBIO BUIOBOTO COCTaBa M MX B3aMMOJAEHCTBUEM JPYT C JAPYTOM, YTO IO3BOJISET OOBEIUHUTH
HOJTyYECHHBIE JaHHbBIC ISl UX JAIBHEUIIEro UCCIIEI0BaHM: TIPUPOCT KOJINYECTBA )KUBOTO HAIIOYBEHHOTO I10-
KpOBa MPOUCXOAUT MPEUMYIICCTBEHHO 3a CYET BUJIOB T'PYMIIbI JIUCTBEHHBIX JIECOB, KOTOpas HMEET OOnblIne
NIOKa3aTelll BCTPEYaeMOCTH B CPAaBHEHUH C IPYTHUMH TPYIIIaMH, TIPEACTaBICHHBIMH B UCCIIEIOBAHIH, BO BCEX
BapUaHTax SBHO JOMUHHUPYIOT OCOKa KOPHEBHILHAS, BEHHUK TPOCTHUKOBHIHBIN U CHBITH OOBIKHOBEHHAsT, (Op-
MHUpOBaHUE CBOCOOPA3HON BUAOBON CTPYKTYPBI KMBOTO HAITOYBEHHOTO TMOKPOBA CBSI3aHO C U3MCHEHHEM MH-
KPOKJIMMAaTHYECKHX yCIOBHI M 00pa30BaHHEM HOBBIX SKOTOIIOB Ha BETPOBAIBHBIX IUIOMANAX; (hOpMUpOBaHHE
HWKHHUX SIPYCOB pacTUTENbHOCTH mocie BeTpoBana Ha [IIIIT «Illafitanka» B 1[eIOM MPOTEKAET BeChMa JWHA-
MHUYHO, TJIABHYIO POJIb B TOM UTPAIOT €CTECTBEHHbBIC BO30OHOBHUTEIBHBIC CIIOCOOHOCTH JIeca.
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To date, massive windfall, is one of the widespread natural disasters, leading to structural and functional changes
in forest ecosystems. This process can drag on for decades, which means that only long-term monitoring can
provide reliable information about the dynamics of this process. The information obtained during the monitoring
of forest ecosystems disturbed by mass winds has an important practical and theoretical significance.

This article examines the species diversity of the ground cover for 18 years after winding it on a permanent
trial plot (Shaytanka), laid down after a massive windbreak on June 30, 1993, in blocks 68 and 69 of the Novo-
Lyalinsky forest district. The following variants of the experiment are considered: 1 — without clearing the winding
area; 2 —with clearing of the wind zone; 3 — with the implementation of measures to clean up the wind and planting
of forest crops; 4 (control) — under the canopy of a plantation adjacent to the windmill area, not traversed by a
windfall. A classification of vegetation is proposed with the identification of 6 phytocenotic groups characterized
by relative common species composition and their interaction with each other, which allows to combine the
obtained data for their further investigation: the increase in the number of living ground cover occurs mainly due
to species of the group of deciduous forests, which has large indicators compared with other groups represented
in the study; all variants are clearly dominated by sedge rhizome, reed reed, and pile out ordinary; the formation
of a specific species structure of the living ground cover is associated with a change in microclimatic conditions
and the formation of new ecotopes in windy areas; the formation of the lower tiers of vegetation after the wind on
the SPP “Shaytanka” as a whole proceeds very dynamically, the main role in this is played by the natural renewal
abilities of the forest.

Beenenue

MacmirabHple BETpOBAJIBI  TIPH-
BOIST K HApyLICHUSIM BCEX CO-
CTaBISIIOIINX JIECHOW HKOCHCTEMBI
(TOYBEHHOTO TOKPOBA, JAPEBOCTOS,
BCEX SIPYCOB PaCTHUTENBHOCTH, (ha-
YHBI ¥ T.J1.). JII yCTpaHEeHHs STHX
HapyIIeHAN TPeOyeTCs IITUTEITBHBINA
Nepuoi, HCUYUCISIEMBIA JAecsATHIIC-
TUSIMH, CJIEJ0BATENbHO, BETPOBAI

HY)KHO paccCMaTpHBaTh KaK SIBJICHUE
ouoreorieHoTHyeckoe [1, 2].

Heanb u MeToaMKA
HCCJIeI0BAHUI
Mbl u3yyanu BUAOBOE Pa3HO-
o0OpasWe Halo4YBEHHOI0 ITOKpPOBa
Ha 18-ii Toj mocie BeTpoBaia Ha
MTOCTOSTHHON TIpOOHOM  Iiomaau
(crammonap Illaiiranka), 3aI0KeH-

HOW MOCIie MacCcOBOTO BETpOBaia
30 wmrons 1993 1, B xBapranax 68
u 69 Hoso-JIsimmHCKOTO NecHUYe-
CTBa, B BapuaHTax omeita: 1 — 6e3
OYHMCTKH BETPOBAJIA; 2 — C OYUCTKOM
BETpOBaJia; 3 — C OYUCTKOU BETPO-
BaJia ¥ TMOCAKOM JIECHBIX KYJBTYD;
4 (KOHTpOJIb) — MO MOJIOTOM IPH-
MBIKAIOILIETO K BETPOBAJILHOM IJIO-
maan HacakaeHus [3, 4].
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B mpouecce uccnenoBanuii mc-
MOJIE30BANTUCH 0OIIIEeH3BECTHBIC
arnpoOHpoBaHHbIC METOIMKH [5, 6].
Bu/pl JKMBOIO HAIOYBEHHOTO T10-
KpoBa OBLIM pacrhpeneNicHbl Ha
6 ¢uTOLEHOTHYECKUX TPYMI, Xa-
PaKTEpU3YIOIIUXCS ~ OTHOCHTEIb-
HOU OOIHOCTBIO BHIOBOTO COCTA-
Ba U UX B3aUMOJICHCTBHEM APYT
C APYroM. DTO TIO3BOJISIET 0OBETH-
HUTh TAHHBIC JUTS UX JATbHEHIIIErO
MCCIIC/IOBAHMSI.

JIyist ONeHKHW JKUBOTO HAIOYBEH-
HOT'O TIOKPOBA C YUETOM OTACIBHBIX
BUJIOB OBUTH 3aJIOKEHBI NPOOHBIC
mwiomamu 1x1 M mo xaxmomy u3
4 BapWaHTOB OmbITa C 4-KpaTHOM
MIOBTOPSIEMOCTBIO Ha KaXJ0H IUIO-
NIaJKe C PACCTOSIHUSIMH MEXIY
[EHTPaMH TUIOMIAJIOK B PSIY 25 M.
BerpeuaeMocTh M IPOEKTUBHOE
MOKPBITHE YYUTHIBAJIMCH 110 pa3ou-
To Ha kBaaparel 1010 cm ceTke
Pamenckoro oOmiell miomasio,
paBHoit 1m?. JliMA  TOCTYDKEHUS
ToYHOCTH 5% Mpu paBHOMEPHOM
pacnpenencauu  JKHIT uucnen-
HOCTH 3aJIO’)KCHHBIX YUETHBIX ILIO-

manok — 20.

Pesyabrarel uccjie0BaHui
U UX 00Cy:KIeHHne
Nuaukaropamu ycii0BU MECTO-
OOUTaHUS TPABSIHHUCTBHIX PACTCHHUN
SIBIISIFOTCS. OOMJIME, BCTPEUaeMOCTh
Y TMIPOEKTUBHOE MOKPBITHUE.
BcerpeuaemocTh  ucnonb3yeTcst
JUI pacdera MOCTOSHCTBA BHJA H
MPE/ICTABIIICT COOOH OTHOILICHHE
grcia BEIOOPOK, COEpIKAITUX JTaH-
HBIW BUJ, K OOIIEMYy YUCITy BBIOO-
POK, BBIpQXCHHOE B MPOICHTAX.
B 3aBHCHMOCTH OT TOTYYCHHBIX
pacyeTHBIX TOKa3aTeleil BCTpeda-
€MOCTH BUJBI JIENATCA Ha IMOCTO-

STHHBIC, T0OABOYHBIC U CITy4YaiHbIC.

[locTosHHBIE BHIBI BCTpPEUAIOTCS
B Oomnee wem 50 % BBIOOPOK, M0-
0aBounble — B 25-50 % BBIOOPOK,
ciyJaiineie — MeHee yeM B 15 %
BBIOOpOK. BcTpewaemocts BUIOB
JKHIT na nccnenyemsix II1 npen-
cTamiieHa Ha puc. 1.

IlocTtosiHHOW Trpynmol BUIOB
JKHIT sBnsiercst rpynmna moyyky-
CTApHUYKOB B 4-M BapuaHTe, TIe
HacakJIeHUE He 3aTPOHYTO BETPO-
BaJIOM.

B 1-m BapmanTe ombITa Cirydaii-
HbiMu rpynmnamu Bugos JKHIT sB-
JIIIOTCS TPYIIA JIYTOBBIX BHUJOB U
npoune Buabl JKHII. OctambHbie
OTHOCSTCS K J100aBOYHOM TIpym-
ne Bunos JKHII. Bo 2-m Bapuan-
TE€ CIy4ailHBIMU TpyNIIaMU BHUJIOB
JKHII sBnsitoTcst Tpynma JTyroBbIX
BUJIOB U 1 rpymmna noryKycTapHuY-

100 +———————

80 "l”__ ———
60—

e

koB. OcTanbHBIE OTHOCATCS K JIO-
06aBouHolt Tpynme BuzoB JKHIL
B 3-m BapmanTte cimyvaiiHO# rpyn-
no# spnsercs rpynna BujgoB XKHIT
XBOMHBIX JIecoB [7, 8].

Ha puc. 2 npencrasneHs! Kiacchl
KOHCTQHTHOCTH BHAOB 10 (uto-
LEHOTHYECKUM TpyIIaM, oIpese-
JICHHBIE TI0 IIKajie OOMIHS BUJIOB
bpayn-bnanke:

I' — BUI BCTpeYaeTCsd EAWHUYHO
C IPOCKTUBHBIM ITOKPBITHEM Me-
Hee 1 %;

+ — IPOEKTUBHOE ITOKPBITHE BUA —
1-5 %j;

1 — npoeKTUBHOE MOKPHITHE BUJIA —
5-10 %j;

2 — TIPOEKTUBHOE MOKPBITHE BUIA —
10-25 %;

3 — IPOEKTUBHOE MMOKPBITHE BUA —
25-50 %;

B XBOoWHbIe neca
Coniferous forests

B /IucTBEHHbIE Neca
Deciduous forests

m Jlyrosbie Buab
Meadow species

W MoNyKyCTapHUUKK
Semishrubs

® Mxu Moss

® Npouwe Other

Puc 1. Berpewaemocts Bunos XKHII na IIIIIT «Ilaiiranka»
10 BapuaHTaM OIIbITa, %
Figure 1. Occurrence of species of GNP at SPP «Shaytanka»
according to experience options, %

BAPMAHT 1
VARIANT 1

BAPUAHT 2
VARIANT 2

BAPMAHT 3
VARIANT 3

Tpynnbi:

B XBoiHbIE Neca

Coniferous forests

B /lucTeeHHbIe neca
Deciduous forests

B Nlyrossie enas Meadow
species

B MonyKycTapHHUYKK
Semishrubs
B Mxu Moss
BAPHAHT 4 @ Npoune Other
VARIANT 4

Puc 2. Kitaccel KOHCTaHTHOCTH BH OB I10 (l)I/ITOI_IeHOTI/I‘ICCKI/IM rpynmnam
(wikasa BpayH-bnanke), %
Figure 2. Classes of species constancy by phytocenotic groups
(Brown-Blanke scale), %
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4 - HpoeKTI/IBHoe HOKpBITI/Ie BUIA —
50-75 %;

5 - HpOCKTI/IBHOC HOKpI)ITI/Ie BUIa
oomee 75 %.
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[TpoBesieHbl HCCNEIOBAHUS BIMSHUS HETPAJAUIMOHHBIX yIOOpeHHH Ha MOPQOIOTHYECKHE TOKa3aTen
CeSHIICB COCHBI 00bIKHOBeHHOM (Pinus sylvestris L.) 8 moceBHom oTaenetun mutomunka ['Y CO «Cyxookckoe
JIeCHUYECTBO» (OKPYTr TPETICCOCTEHBIX COCHOBO-OEPE30BBIX JIECOB 3aypalibCKOil pPaBHHHHOW MPOBUHIIMN
3anaHO-CHOUPCKON PaBHUHHOW JIECOPACTUTENbHOM 00macTi). B KavyecTBe HETPAJMIMOHHBIX YI0OpEHHI
HCTIONB30BAIICH CMECH OCaJlKa MEPBUYHBIX OTCTOMHHKOB M M30BITOUHO aKTUBHOIO WJa C IOOKHOW M CEBEPHOM
a’paloHHbIX cTaHIui T. ExarepunOypra. B HacTosee BpeMmsi mpoOnieMa yTHIIM3AIUH OTXOIOB C OYMCTHBIX
COOPYKEHUH SABJISICTCS 3HAYMMOM. Bo BceM MHpe UAET IMOUCK TEXHOJIOTHH TepepadOTKN U YTHITU3AIIUN OTXOOB
C YYETOM COBPEMEHHBIX TPEOOBaHHH.

B pabore mpuBeneHsl pe3ynasTaThl HCCISIOBAaHUN BHECEHUs Pa3IMYHBIX 103 HETPaIUIMOHHBIX YyI0OpeHHi
B MEXYPSI/Ibs TIPH TIOCEBE COCHBI OOBIKHOBEHHOW M Ha TIOIIA/IKU ¢ OTHOJICTHUMH CESTHIIAMH.

[lpy M3yueHHWH BIWSIHUSI HETPAJUIMOHHBIX YTOOPEHHMH Ha MOCAJ0YHBIA MarepHan COCHBI OOBIKHOBEHHON
3a()UKCUpOBaHa TMOJOXKHUTENbHAS JIMHAMHKAa BO BCEX BapHaHTaX OINbITA Ha II0Ka3aTelb CpPEeIHEH BBICOTHI
Haa3eMHON gacTi. OcoOEHHO BUACH MOJIOKUTEIHHBIN pe3y/IsTaT IMIPH BHECEHUN CMECH C CEBEPHOU adpaIrlnOHHON
cranmyu B no3e 1000 kr/ra m cmecu ¢ IOKHOW adparmoHHOW cranimu B 1o3e 500 kr/ra. IIpu moBropHOM
BHECEHHH HETPAJUIMOHHBIX YIOOPCHUI B MEXKIYPSAbs C OMHOJIETHUMH CESTHIIAMH COCHBI OOBIKHOBEHHOW TaKkKe
MPUCYTCTBYET MOJOXKHUTEIBHBINA PE3YIIBTAT.
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[Iponomkenne mccae0BaHUN MPEANOaraeT BO3MOKHOCTh Pa3padOTKH MPAKTUYECKUX PEKOMEHIAINH 110
HCTIONIb30BAHUIO OTXOZOB OCAJIKOB CTOYHBIX BOJ B KAaUECTBE HETPAJULMOHHBIX YIOOPECHUM MpPH BbIPAILUBAHUH
M0CAI0YHOTO MaTepHajia U UCKyCCTBEHHBIX HaCaKJICHUH.

THE USE OF SEWAGE SLUDGE OF THE CITY OF YEKATERINBURG
AS NON-TRADITIONAL FERTILIZERS WHEN VIRASCIVANIE PLANTING MATERIAL
OF SCOTS PINE (PINUS SYLVESTRIS L.)
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The effect of untraditional fertilizers on the morphological parameters of pine seedlings (Pinus sylvestris L.)
in the seeding compartment of the nursery GU WITH «Sukholozhskiy forestry» (district predisaster pine-birch
forests of the TRANS-Ural plains of the province of West-Siberian plain forest region). As non-traditional fer-
tilizers were used the mixture of sludge from primary sedimentation tanks and surplus active sludge from the
South and North of the aeration stations in the city of Yekaterinburg. Currently, the problem of waste disposal
from treatment facilities is significant. The world is search of technologies for processing and disposal of waste
taking into account modern requirements.

The paper presents the results of studies making different doses of nonconventional fertilizers in the aisle
at sowing of Scots pine on sites with annual seedlings.

In studying the effect of untraditional fertilizers on planting material of Scots pine recorded a positive trend
in all variants of experience on the average height of the aerial part. Especially a positive result when you make
a mix with the Northern aeration station in a dose of 1000 kg/ha and mixed with South aeration station in a dose
of 500 kg/ha. At the re-introduction of nonconventional fertilizers in the aisles with one-year seedlings of Scots
pine, as there is a positive result.

Continued research suggests the possibility of developing practical recommendations on the use of waste
sludge as non-traditional fertilizers, the cultivation of planting material and artificial plantations.

BBenenne

Ha Teppuropuu Poccun MoxHO
OTMETHUTbH Psii PETHMOHOB, TAE Cy-
LIECTBYET pealibHas yrposa yxXya-
HICHHUST YKOJIOTMUECKON 00CTaHOB-
KU B CBSI3U C XpaHEHUEM OTXOJIOB
210
CBSI3aHO C HM3MEHCHHMEM TIa30BO3-

Ppa3JInYHbIX  IMPOU3BOACTB.

nymHOTO (hOHA, 3apa)KCHWEM II0-

YBBI, MIOBEPXHOCTHBIX U TO/3EM-
HBIX BOJ.

VYBenUyeHne KOJIMYECTBA OCall-
koB ctouHbIX Box (OCB) u mpyrux
OTXOIOB  000OCTpsIeT TIPOOIIEMEI,
CBSI3aHHBIE C WX pPalMOHAIBHOM
OKOHOMHUYECKH dPdeKkTHBHOH 1
OKOJIOTHYECKH Oe30MmacHON  yTH-
mu3anued. Ocaakd CTOYHBIX BOJ

MPEACTABIISIOT COOOM OTIEIbHBIN
BHJ OTXOIIOB, OOpa3oBaHHE KOTO-
PBIX B YCJIOBHSIX TOPOJOB COCTaB-
asier 30-45 % ot oOriero Kosuue-
CTBa OTXOJIOB ITPOU3BO/ICTRA.
DKoIorn4ecku 6e30macHOe 3aX0-
POHCHHUEC W CKUTAHUE OTXOJO0B —
JIOPOTOCTOsIIIIeE MEpOTPUSITHE.

OI[HI/IM u3 Haubonee IIPUEMIICMBIX
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[0 DKOHOMHYECKHMM M DKOJIOTH-
YECKUM COOOpPaKEHUSIM METOIOM
YTHIN3AUU  OTXONOB  SIBJISICTCA
HCTIOJIH30BAHNE X B KAUECTBE YIIO-
OpeHMI JJIsi JIECHOTO XO3SHCTBa

[1-5].

Ileap u MeTogUKA
HCCJIeIOBAHM I

Ileapro wccaemoBaHUN  SIBIIS-
€TCs HU3Yy4YCHHE MCIOIb30BaHUs
OTXOZI0B OYUCTHBIX COOPYKEHUM
r. ExarepunOypra B kadecTBe He-
TPaJMIIMOHHBIX YIOOpPEHUH B Jiec-
HbIX NHUTOMHHKAX IIPpU BbIpallln-

BaHUM II0CAAOYHOIO Marc€puaia

cocHbl  00bIkHOBeHHO#  (Pinus
sylvestris L.)
TIpoBenensl HCCIIeIOBAHUSA

BIIMSIHAS HETPATUIIMOHHBIX  Y/I0-
Opennii Ha MOp(QOIOTHYECKHE
MOKa3aTeJ CesSTHIIEB COCHBI O0BIK-
HoBennoi (Pinus sylvestris L.)
B TIOCEBHOM OT/EJICHUH TTUTOMHH-
ka ['Y CO «CyXoIoXCKO€e JICCHH-
4ecTBO» (OKPYT MPEIeCOCTETHBIX
COCHOBO-0EpEe30BBIX JIECOB  3a-
ypajabCKOil pPaBHUHHOM MPOBUH-
uuu  3anagHo-CuOupckoit  pas-
HUHHOM JIecopacTUTENbHON 00a-
cn) [6].

B kadecTBe HETpaaWIMIOHHBIX
yAOOpPCHUN HUCIIOJIb30BATIMCh CMe-
CH OcCajlka TIEPBUYHBIX OTCTOWHH-
KOB M HM30BITOYHO aKTHBHOTO WIIa
¢ nodasnenuem 0,1 % dnokymnsHTa
(KeK) ¢ FOYKHOM 1 CeBEpHOIT adpariy-
OHHBIX cTaHnui . ExarepunOypra.

Ilepen BHeceHuweM ynoOpeHuUi
B MMUTOMHUKE OBUT BBHIMOIHEH XH-
Mudeckuil aHanu3 mous. [lo pe-
3yJIbTaTaM IMPOBEJEHHOIO aHaJIu3a
ITOYBHI B TIOCEBHOM OT/ICJIEHHH OT-
HeceHbl K cnadbokucibiM (pH = 6,4).

HccnenoBanuss  IpOBOAMIIUCH
10 TIPOTPaMMe MEJKOTIIONIATHOTO

skcriepumenra [7, 8], B cooTBert-
CTBUHM C KOTOPBIM HETPaJUIINOH-
HbIC yIOOpEHHsI BHOCUIIUCH B MEK-
Jypsilibsi IOCEBHBIX CTPOK B 033X
500; 1000; 2000 kr/ra B mae 2015 .
Y TIOBTOPHO B MEXITYPsi/Ibsi HA TLIO-
II3/IKaX C OIHOJICTHUMH CEeSTHI[AMH
B Mae 2016 .

B cents6pe Obu1 mpoBencH 3a-
00p 00pa3ios B kosmyecTre 30 ce-
SIHIIEB C Ka)KJIOTO BapUaHTa OIIbI-
ta. OOpa3upl OBLTM  YHaKOBAaHBI
U TPAHCIIOPTHPOBAHBI B JTabopaTo-
puto. B maboparopHBIX yCIOBHAX
OBLI OITpe/IeIICH TAKOM MIOKa3aTelb,
KaK BBICOTA CESHIICB.

[ToyyeHHbIE M3MEpEHUs OBLIH
00paboTaHbl METOAAMH BapHalH-
OHHOHM CTaTHCTHUKU C yCTaHOBIIE-
HHEM JIOCTOBEPHOCTH pa3IUuUi
1o M3MepsieMOMy Tapamerpy (BbI-
COTa CESIHIIEB) 10 BCEM BapHaHTaM
omebiTa [9].

Pe3ynbrarsl ncciieoBanui

OnHuM 13 OCHOBHBIX ITOKa3are-
JIeH Ka4eCTBa BRIPAIITIBAEMOTO T10-
CaJ0OYHOTO MaTeprajia B COOTBET-
CTBUU C JCUCTBYIOIIMMH HOpMa-
THBHBIMH JoKyMeHTamu [10, 11]
SIBJISICTCSI BBICOTA HAJA3€MHOM Ya-
ctu. B mpouecce uccnenoBaHuit
OBLIO BBISIBJICHO BJIMSIHME Pa3HBIX
7103 HETPAIUIMOHHBIX YTOOPEHHHA
Ha BBICOTY CESIHIICB.

B niepBblii rog cBo€i XKU3HU Bbl-
COTa BCXOJIOB MOXKET CYILIECTBEHHO
BapbUpoBaTh. B mpouecce uccie-
JIOBaHUH YCTaHOBJICHO, YTO Pa3HbIE
BUZBI U JI03bI yNOOpEeHUH OKazanu
pa3IMYHOE BIUSHUE HA BBICOTY
Ha/13eMHOM 4yactu. B tabn. 1 npu-
BEZICHBI PE3YIBTAThI HCCIICTOBAHNIN
MOCJIC BHECEHUSI HETPAIULMOHHBIX
yA0OpeHUui BO BpeMsl TOCEBa CO-
CHBI OOBIKHOBEHHOIA.

[Mo naHHBIM, NPEACTABICHHBIM
B Tadu. 1, MOXXHO OTMETHUTH, YTO
JIydlIMH I10Ka3aTellb CPEIHEU BbI-
COTBI BCXOMIOB 3a(pMKCUPOBAH IPHU
BHeceHuu cMmecd B no3e 1000 kr/ra
(ceBepHast a’panoOHHAsT CTAHITHA)
u cmecr B mo3e 500 kr/ra (roxHast
Taxoxe

adpAIMOHHAS  CTAHIIHS).

MOJYYCHHBIE PE3YyJIbTaThl CBHJIC-
TEJIbCTBYIOT, UTO CPEIHSS BBICOTA
BCXOZIOB B JPYT'HX BapHaHTaX OITbI-
Ta TPEBBINIACT CPEIHIO BBHICOTY
BCXO/IOB Ha KOHTPOJIE.

B mae 2016 r. HeTpaauImoHHbIC
ynoOpeHus: ObUTH TIOBTOPHO BHECE-
HBI B MEXIYPSIbs C OMHOJIETHUMH
CEesIHIIaMH COCHBI OOBIKHOBEHHOM
B n03ax 500; 1000; 2000 kr/ra. Pe-
3yJIBTaThl UCCIENOBAHUN TPUBEIE-
HBI B Ta0II. 2.

Pe3ynbrarel ucciieqoBaHuil CBU-
JICTCIIbCTBYIOT, YTO JIYINKE II0-
KazaTelny CpelHed BBICOTHI OIHO-
JICTHUX CCHIIEB 3a()UKCHUPOBAHBI
IIpY BHECCHWH HETPAAUIIUOHHBIX
yAOOpEeHNH KaK C CEBEPHOM, TaK H
C KOKHOM a’pallMOHHBIX CTAaHLIUN
B nmo3e 1000 kr/ra. Tarxke MOXHO
OTMETUTh YBEIMYCHUE CpEIHen
BBICOTHI CESHIICB B CPaBHCHHUU
C TaKOBOM Ha KOHTpPOJIE NP BHE-
CEHHMH CMECH C CEBEpHOM anpariu-
onnHoi craniuu B goze 2000 kr/ra.
IIpu BHECeHMH Opyrux 103 HETpa-
JIAOHHBIX yIOOPEHUH B MEXIy-
pSiibs C OIHOJICTHHMHU CCHIIAMH
COCHBbI OOBIKHOBEHHOW yBEIMYE-
HUS Cpe/THEH BBICOTHI B CPAaBHEHUH
C TAKOBOW Ha KOHTpOJIE HE HAOJI0-
JTaeTcsl.

Crnemyer OTMETHTB, YTO pa3Jiu-
YKsl CPEIHUX [TOKA3aTeIICH BhICOTHI
CESTHIIEB COCHBI OOBIKHOBEHHOH Ha
OIBITHBIX M KOHTPOJBHBIX YyYET-
HBIX IUIOINAJIKAX JIOCTOBEPHBI Ha
95 %-HOM ypOBHE 3HAYMMOCTH.
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Tabmmra 1
Table 1
BrusiHue pa3nnyHbIX BUJIOB U JI03 HETPAJUIIMOHHBIX YI00pEHHI
Ha TI0Ka3aTeli CPEIHEH BBICOTHI BCXOJIOB COCHBI 00bIKHOBEeHHOM (2015 1)
The effect of different types and doses of non-traditional fertilizer
on the average height of seedlings of scots pine (2015)
Bug Ho3a Cpennsist Ommbka Cranpapraoe | Koaddumment Tounocts JlocToBepHOCTH
ynoOpeHust yaoOpeHnus, | BBICOTA, CM | CPEJHETO *, CM | OTKJIOHEHHE Bapuauuu, % ombiTa, % OIbITa
Type kr/ra Average Average Standard Coefficient Accuracy The authenticity
of fertilizer Dose, kg/ha | height, cm error, cm deviation of variation, % | of experience, % | of the experience
1. Cmech
¢ ceBepHOit 500 3,48 0,27 1,49 42,82 7,76 12,89
a’paAITOHHON
CTaEtHH 1000 5,79 0,26 1,44 26,28 4,49 21,12
A mixture
of the northern
aeration station 2000 3,85 0,27 1,45 37,66 7,01 14,26
2. Cmech
C TOKHOI 500 5,35 0,28 1,52 28,41 5,23 19,11
a’paIiOHHON
CTaHlnK 1000 4,27 0,28 1,51 35,36 6,56 15,25
A mixture
of southern
aeration station 2000 4,83 0,27 1,49 30,84 5,63 17,89
3.Kontpoins
Control - 3,12 0,20 1,11 35,58 6,49 16,05
Tabnuua 2
Table 2
BrnusiHre pa3nnyHbIX BHJIOB U 103 HETPAJAUIIMOHHBIX YI0OpEHHI
Ha TT0Ka3aTesi CPEHEH BHICOTHI OJIHOJICTHHX CEsSHIIEB COCHBI 00bIKHOBEHHOM (2016 )
The effect of different types and doses of non-traditional fertilizer
on the average height of annual seedlings of scotch pine (2016)
Bun é[oza Cpennsist Omnbka Crannapraoe | Koadpurment TouHoCTB JlocToBepHOCTB
yaoOpeHust yro ;;ex—m;[, BBICOTA, CM | CPEIHEro , CM | OTKIIOHCHHE Bapuany, % omeita, % OIbITa
Type Krira Average Average error, Standard Coefficient Accuracy The authenticity
. Dose, . - L . .
of fertilizer kg/ha height, cm cm deviation of variation, % | of experience, % | of the experience
L. Cutece 500 4,80 0,35 1,94 40,41 7,73 13,71
C CEBEpHOM ' ' ' ' ' '
a’paAITOHHON
CTaHIIUH 1000 8,12 0,26 1,45 28,32 5,16 19,69
A mixture
of the northern
aeration station 2000 6,06 0,49 2,67 44,06 8,04 12,37
2. Cuech 500 392 018 1,01 25,77 4,70 21,78
C IOKHOI
a’paIIOHHON
CTaHLIUH 1000 8,58 0,41 2,22 25,87 4,72 20,93
A mixture
of southern
aeration station 2000 4,79 0,28 1,53 31,94 5,83 17,11
3 Kowrrpots - 5,40 0,33 181 33,52 6,12 16,36

Control
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BriBoabI

1. Ocanxu crounsIx BoJ I. Exa-
TepuHOypra MOTryT OBITh HCIOJb-
30BaHbI MPHU BHIPAIIMBaHUHU TOCa-
JIOYHOTO Marepuana JIpeBECHBIX
TIOPOJ, B YaCTHOCTU COCHBI OOBIK-
HOBEHHOM.

2. Ilpy u3ydyeHUU BIUSHUS He-
TPaJUIMOHHBIX  yIOOpEeHWH Ha

BCXOIbI COCHBI ~ OOBIKHOBEHHOM
JIydIIMH I10Ka3aTellb CPEAHEU Bbl-
COTBHI HA/3eMHOW 4acTh 3adUKCH-
pPOBaH IpU BHECEHHH CMECH C Ce-
BEpHOM

a’PALMOHHON  CTaHLUUU

B 03¢ 1000 kr/ra u cmecu ¢ K-
HOM a’pallMOHHOI CTaHIMH B J03€
500 kr/ra. Tax:ke MOXKHO OTMETHTh
YBEJIMUCHHE BBICOTHI BO BCEX BapH-
aHTax OIBITa B CPAaBHEHUH C TaKO-
BOH Ha KOHTPOJIE.

3. [Ipu MOBTOPHOM BHECEHUH HE-
TPaJUIMOHHBIX yIOOpPEeHUI B MeX-
JYPSIIIbST C OTHOJICTHUMH CESTHIIAMH
COCHBI OOBIKHOBEHHOW  JTyHIIINH
pe3ynbraT CpefHed BBICOTHI Hal-
3eMHOM 4YacTh ObUI OTMEUEH IpH
BHECEHHMH CMECH C CEBEPHOM U FOXK-

HOM a’pallMOHHBIX CTaHIMNA B J03€

bubnuoepaguueckuii cnucox

1000 kr/ra. B apyrux BapuaHTax
OMBITA CPEIHUI MOKA3aTeNlb BBICO-
Thl CE€AHIECB MCHBIIC, YEM HA KOH-
TPOJIBHOM YYacCTKe.

4. Paznuuusi BIMSHHUS HETpPaJIu-
MOHHBIX YIOOPEHUI Ha CPEIHIO0
BBICOTY CESHIIEB COCHBI OOBIKHO-
BEHHOU BBI3BIBAIOT HEOOXOMUMOCTh
MIPOIOIKEHUS WCCIIEI0BaHNN
C IETTHI0 BRIOOPA ONITUMATBHBIX BH-
JIOB M JI03 HETPATUIHOHHBIX YIO-
OpeHuii ¢ yu€ToM 00eCIICUCHHOCTH
I10YB YKa3aHHOT'O ITMTOMHUKA ITUTa~
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FOPUMOCTbD JIECOB YPAJIbCKOIO ®EAEPAJIbHOIO OKPYTA
N 3PPEKTUBHOCTb OXPAHbI UX OT NMOXAPOB

E.C. BAJIECOBA - xaHauaar ceiabCKOX03IHCTBCHHBIX HAYK,
JIOLICHT KaelIpbl JIECOBOACTBA™

A.C. OIUIETAEB — kanauiaT ceabCKOX035IIICTBEeHHBIX HAyK,
kadenpa secoBoacTBa®

E.1O. INTATOHOB - acniupant kadezps! JecoBojicTsa, ™
A.®. XABUBYJIJIMH - actimpaHdT Kadenpsl I1€COBOACTBA,*
I'A. KYTBIEBA - kadenpa necoBoacTpa™

* ®I'BOY BO «¥YpanbCkui rocy1apCTBEHHBIH JECOTEXHUUECKUI YHUBEPCUTET,
620100, Poccust, Exkarepun0ypr, Cubupckuii tpakr, 37, Ten.: 8 (343) 261-52-88
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[Ipoananu3upoBaHbl MOKa3aTeln (HaKTHIESCKON U OTHOCHUTEIHLHOM TOPUMOCTH JIECOB CYOBEKTOB YPaTbCKOTO
¢denepanbroro okpyra (Yp®O) zanepron c 2010 mo 2016 rr. YeTaHOBIIEHO, 4TO B JIECHOM (POH/IE OKpYyTa €KETOTHO
¢dukcupyercs ot 1314 no 9371 cnywaeB necHBIX moxkapoB. Bcero 3a 7-meTHuil mepuoa ux 3a)MKCHPOBAHO
mo okpyry 28714 mrt. MakcuMaibHOE KOJIMYIECTBO JIECHBIX MoxkapoB (8333 mit.) mpousonuro B UenssOMHCKOM
obnactu, munumanbaoe (2070 mit.) — B SImasno-Henenkom aBronomuoM okpyre (SIHAO).

[potieHHas orHeM mIomaab 3a /-neTHuii nepuoj cocrapmwia 1078,75 Teic. ra, mpu 3toM Ha goimto SSHAO
npuxomuress 315,59 Teic. ra (39,3 %). MuHUMAaIBHON MPOHIEHHON OTHEM ILIOMIAABI0 XapaKTEPH3YeTCs
Kypranckas obnacte — 51,23 Tpic. Ta. Cpeansis miomags JECHOTO MOXapa MO OKpYyry cocrtaBuia 37,6 ra
¢ BapbupoBaHueM 1o rogam ot 7,6 1o 90,3 ra u o cyosekram ot 7,4 ra B Uensounckoii 1o 152 ra 8 AHAO.

CrerneHb TOPUMOCTH MO KOJIHYECTBY JIECHBIX IOXKAPOB XapPaKTEPH3YeTCs KaK HIDKE CpPelHEH, MpU 3TOM
MO TPOWJICHHOW OTHEM IUTOMIAJUd — KaK upe3BbluaiiHas. [locieaHee CBUICTENBCTBYET O HEOOXOAMMOCTH
NPOJOJDKeHUsT paboThl TIO0 CBOCBPEMEHHOMY OOHApYKEHHIO JIECHBIX TIOKApOB, OIEPAaTHBHOM JIOCTaBKE
MOYKAPHBIX U CPEIICTB MOXKAPOTYIICHUS K MECTY IT0XkKapa, a Takke 3pHekTHBHOMY TYIICHHIO JIECHBIX TTOXKapOB
C MCIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHH U CPECTB.
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The paper touches upon actual and relative forest fire burning in subjects of the Ural Federal district (UFD)
2010-2016 year period. At has been estabeished that from 1314 to 9371 forest fires are fixed in the forest pund
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yearly. An all, for the 7 year period 28714 forest fires has been fixed all over the district. The maximum number
of forest fires (8333) has accured in chelybinsk region, the minimal number (2070) in Jamalo-Nenetsky autono-

mous okrug (JaNAO).

The area passed by fire duriug the period of 7 years constitutes 1078,75 th/ha, the part of JANAO constitutes
315,59 th/ha (39,3 %) Kurgansk region is characterized by the minimal passed by fires areas — 51,29 th/ha.
The average forest fire area in this okrug constitutes 37,6 ha varying from 7,6 to 90,3 ha, depending on the year,
as concers the subjects the variation constitutes from 7,4 ha in Cheljabinsk to 152 ha in JaNAO.

Fire burning extent (degree) as concerus forest fires number is characterized as bung average but as for the
passed by the fires area the extreme one. The lacter testifies to the necessity of the worns on timely forest fires
detection, fire brigades and fire fighting means timely deliveries as well effective forest fires fighting with

modern technocogies and means.

Beenenue

Baxneiiend 3agadeli Hay4yHO
000CHOBaHHOTO JIECOBOJICTBA, Ha-
MPABICHHOTO HA MOBBIIICHUE MPO-
JTYKTHBHOCTH JIECOB, SIBIISIETCSI CO-
BEpIICHCTBOBAHNE OXPaHbl MX OT
MOKapOB M MUHHMU3ALUS TIOCIIe-
nokapHoro yiepoa [1-4].

Jleca Ypamsckoro denepaabHOTO
okpyra (Yp®O) xapakrepusyroTcs
BBICOKMMH TIOKa3aTessiMu  (pakTu-
YeCKOH TOpUMOCTH, HECMOTps Ha
TO, YTO KJIACC MPUPOJHOMN MOXKap-
HOM ONACHOCTH HE BCETA SIBISCTCS
BbIcOKHM. [locnenHee oObsICHSETCS
caboif OCBOCHHOCTBIO JIECOB, UTO
3aTpyJHSET JOCTABKY JIFOAEH U TeX-
HUKH K MECTy IIOXKapa, a TakKKe
JIPYTUMH OOBEKTUBHBIMH U CyOBEK-
TUBHBIMHU TPUINHAMH.

VYimepd, HAHOCHMBIA JIECHBIM
sKOocHCcTeMaM mokapamu  [5-9],
a TaKKe co3AaBaeMasl IMH yrpo3a
37I0pPOBBIO U JKM3HU HACEIICHUS BbI-
3bIBaET HEOOXOMMOCThH COBEPIIICH-
CTBOBAaHHUSI CIIOCOOOB OOHapyxe-
HUS U TyIIEHHUS, 0COOEHHO BOIM3H
[10-20].
B TO Xe Bpems cOBEpIICHCTBOBA-

HACEJICHHBIX  ITYHKTOB
HHUE OXPaHBbI JIECOB OT MTOYKapOB He-
BO3MOXKHO 0€3 pa3paOOTKH HaydHO
000CHOBaHHOTO  JIECOIIOKapHOTO

paiionupoBanus [21, 22], pacmpe-

JIENICHUsT 10 KJlaccaM MPUPOIHOM
nokapHoi omacHoctu [23, 24],
aHaiaM3a (PaKTHYECKOU TOXKapHOU
OITaCHOCTH JIECOB W TPHYUH BO3-
HUKHOBEHMs IOXKapoB. MUHNMU3a-
LHsT TIOCJICTIOXKapHOTO yiepoa Mo-
KeT OBbITh JOCTUTHYTa TOJBKO IPU
HaJIMYUM OOBEKTUBHBIX JAHHBIX
0 (opMHpOBaHUM MOCITETIOKAPHBIX
HacaxaeHuit [25-27].

K coxanenuro, HecMOTps Ha
JUINTENBHBIN  TIEepUoJ]  U3y4YeHHs
ropumoctH JiecoB YpdPO, MHOTHE
BOIPOCHI OXPaHbl UX OT MOXKAPOB
OCTAIOTCSl HEpELIEHHBIMU U Tpe-
OyIOT YTOUHEHHS B CBSI3U C MEH:-
IONMMUCST  TPUPOJHO-DKOHOMHU-
yeckuMu ycioBusaMu. Ilocnennee
ONPEACIWIO HANPABICHUE HAIIUX
HCCIIEIOBaHUI.

eab u MeTOAUKA
HCCJIeI0BAHUI

Lenpro wWccneqOBaHUN  SBIISUI-
csl aHAJIM3 TOKaszareseil (akTmye-
CKOW TOPUMOCTH JIeCOB CyOBEKTOB
VYpasnbckoro QeaepaibHOTO OKpY-
ra (Vp®O) u paspaboTka Ha 3TOM
OCHOBE PEKOMEHJAINK 110 COBEp-
IIICHCTBOBAHHUIO OXPAHBI JIECOB OT
TTOYKapoB.

B ocHOBy wuccinenoBanuii mo-

JIOKEH aHaJIM3 CTaTUCTHYSCKOM

OTYETHOCTH O TOPUMOCTH JIECOB,
AKTBI JICCHBIX IIO}KapOB I10 CyOBeK-
tam Yp®O. B npouecce uccneno-
BaHWH ObUTM TPOAHAIU3UPOBAHBI
nokaszaren (hakTUIecKoil ropuMo-
CTH JIECOB U IIPUYMHBI BOZHUKHOBE-

HUS JICCHBIX ITOXKapOB.

Pesynbrarel n o0cy:kaenne

B npouecce uccienoBanuii mpo-
aHAJIM3UPOBAHO KOJUYECTBO JiEC-
HBIX NTOKapoB 110 cyobekTam YpDO
3a 7-netHuit nepuof (tadm. 1).

Marepuaner Tabm. 1 cBumge-
TEJIBCTBYIOT, YTO IO KOJHYECTBY
JISCHBIX TOXKapOB 3a aHAJIU3UpYye-
MBI Tiepuof] muaupyetr YensOun-
ckas o00macth, TAC 3apUKCHPO-
BaHO 8333 JecHBIX MOXKapa, WIH
29,0 % wnx kommuectBa o YpdO
B IEJIOM.

Haunbonee omacHbIM 1o Komuve-
ctBy moxxapoB Obr1 2010 T, xorma
obuio 3adukcupoBano 9371 nec-
HBIX OXapoB, win 32,6 % or ux
0o0IIero KoJM4ecTBa 3a [-JIETHUIA
nepuoa. OJHAKO Jaxke B 3TOW ToJ
TOPUMOCTh JISCOB OKpyra Cyliie-
CTBEHHO pa3inyajiach 10 CyOBeK-
tam. Tak, eciii B YenrstOuHCKOM 00-
nactu Obuio morameno 3517 nec-
HBIX TIOXKApOB, TO HA TEPPUTOPHH

SIHAO — numus 39.
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[IpolineHHass orHem IUIOIIAAb
CBUJICTENILCTBYET 00 OMepaTHB-
HOCTH  OOHApyXEHHUs  JICCHBIX
noxapoB M 3(PPEKTHBHOCTH HX
tymenusi. 3a nepuoxn ¢ 2010 mo
2016 rr. Ha Teppurtopun YpdO
NPOWJICHHAsT OTHEM IUIOIIA/Ib CO-
craBmia 1078,75 ra, npu »TOoM Ha
2010 r. mpuxoautcs 398,36 ra,
wm 36,9 % or oOmieit mionaau
JIECHBIX MOXapoB (Tadu. 2). Munu-
MaJibHasl MPOMICHHAS OTHEM ILIO-
manap 3adukcupoana B 2015 r. —

11,92 ThIc. Ta. [na yxazaHHOTO

rojia XapakTepHO ¥ MUHHMAIBHOE
KOJIMYECTBO JIECHBIX MOXapOB —
1313 ciryuaes.

CpaBHUTENBHBIA aHANM3 JIaH-
HeIX TaOm. 1 m 2 cBUAETENbCTBY-
eT, 4To ycremHast 6opbrba ¢ orem
CYIIECTBYIOIIUMHU B OKPYTE CITyXk-
0aMHu TMOXKApOTYIIEHUST oOecreyn-
BAaeTCsl B TO/bl, KOIAa KOJHMYECTBO
JIECHBIX TI0KapOB HE IPEBBIMIACT
3,0 ThIC. cityuaes. [Ipu konmuecTBe
NOKapOB 32 TOKAPOOIMACHBIN Ce-
30H Oonee 9 ThIC. IIT. MPOHICHHAS
UMH{ TUIOIIA/Ib PE3KO BO3pPACTaerT,

a CIIe/IOBaTelIbHO, TIPH YBEIde-
HUU KOJIMYECTBA JIECHBIX IOXKAPOB
B IIEJIOM TI0 OKpyTy Oojiee 2,5 ThIC.
ciydaeB TpeOyeTcss TPUBJICUCHUC
JIOTIOJTHATENTFHBIX CHJI TIOXKapoTy-
IICHUSL.

B 10 xe Bpems npsiMoii 3aBUCH-
MOCTH IPOIIEHHON OrHEM ILIouIa-
M OT KOJMYECTBAa JIECHBIX MOXKa-
poB He cyiectByer. Tak, B 2016 .
Ha tepputopun SIHAO 3aduxcu-
posano 407 necuHbix noxapos. On-
HaKo TPOHAEHHAs WMH IUIOIMAAb
coctasuna 64,81 teic. ra. [Ipu sTom

Tabsmmra 1
Table 1
KomnyecTBo jiecHBIX TIOXapoB 110 cyobekram Yp®dO, mr./%
The number of forest fires on the subjects of UrFO, PCs/%
Oonactb Oxpyr
Ton District District Beero
Year CaepsioBcKast TromeHckas™*** YensOunckas Kyprauckas XMAO-IOrpa* STHAO** Al
Sverdlovsk Tyumen Chelyabinsk Kurgan KHMAO-Ugra YANAO
2010 2028 1810 3517 1537 440 39 9371
21,7 19,3 37,5 16,4 4,7 0,4 100
so11 1199 771 %07 404 843 168 4292
27,9 18,0 21,2 9,4 19,6 39 100
2012 1093 680 1961 946 1604 643 6927
15,8 9,8 28,3 13,7 23,1 9,3 100
2013 421 190 AL7 289 635 637 2589
16,3 73 16,1 11,2 24,5 24,6 100
2014 480 249 436 345 217 120 1847
26,0 135 23,6 18,7 11,7 6,5 100
2015 200 83 523 235 21 56 1314
15,2 6,3 39,8 17,9 16,5 43 100
2016 607 89 572 245 454 407 2374
25,6 38 24,1 10,3 19,1 17,1 100
Hroro 6028 3872 8333 4001 4410 2070 28714
21,0 13,5 29,0 13,9 15,4 7,2 100
* XMAO-HOrpa — Xantel-MaHcuiickuii aBTOHOMHBII 0kpyT — FOrpa.
** SIHAO — SImano-HeHenkuii aBTOHOMHBIIT OKPYT.
*** TioMeHcKast 0071acTh 6€3 aBTOHOMHBIX OKPYTOB.
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B YensabuHckoll 00NacTH B TOM
ke Tomy ObUIO 3a(MKCHpPOBaHO
572 necHbIX TOXapa, a MPOHJIEH-
Hasi UMM TIJIOIIa/[h COCTaBHJIA JIUIIIb
2,68 ThIC. Ta.

00 >hdeKTUBHOCTH  TYIICHUS
JIECHBIX TIOXKapoB TIO CyOBEKTaMm
Yp®O cBUIETENBCTBYIOT JaHHEIE,
MpUBEJCHHBIE B Ta0M. 3.

W3 marepuanos tabm. 3 ciemy-
€T, YTO CpPeNHSs IUIOMIAb JIECHOTO
noxapa 3a /-JIETHUH Mepuoj Mo
SAHAO cocraBuna 152,5 ra mpu
BEJIMYHMHE YKa3aHHOTO TOKa3aTes
no YemsOunckon obnactu 7,4 ra.
JpyruMy  clioBaMH, TIPH  OYCHb

BBICOKOM IIOKAa3aTeCjI€ KOJWMYCCTBA

JICCHBIX [I0KAPOB  CICIHAINCTaM
UensiOMHCKOM  00NacTé  ymaeTcs
VACPKHUBATH TTOYKAPHYIO 00CTaHOB-
Ky TI0Jl KOHTPOJIEM.
CpaBHUTENBHBIE  TTOKa3aTEIH
(haKTHYECKOI TOPUMOCTH JIECOB 110
cyobekram Yp®O He BITOJHE KOp-
PEKTHBI JIJIsl aHajM3a, IMOCKOIBKY
YKa3aHHbIC CyOBEKThI CYIICCTBCH-
HO pa3liMyaroTcsl 10  TUIOMIA]IH.
Boslee OOBEKTHBHBIME SIBIISTFOTCS
[IOKa3aTeau OTHOCUTEIIBHOM ropu-
MOCTH, PACCUMTAHHBIC HA CTUHUILY
TUTOIIA/TH JIECHOTO (hOHIA.
HNucturyrom  «Pocrumponec»
paszpaboTaHa MIKaJia I OICHKH

CTENICHH OTHOCHTEILHOMI TOpUMO-

CTH IO KOJIMYECTBY CIIy4acB 3aro-
panust Ha 1 MJIH ra ¥ 1o MpoW/IeH-
HO#1 TI0XKapOM IUIOIIA/IN B TeKTapax
Ha 1 THIC. Ta TUIOmMAAM OOBEKTa
(tabm. 4).

[Tnomane necunoro ¢ouma YpdO
cocrapsier 112100,4 Thic. ra mpu
3TOM Ha IUIOMIAAW JieCHOro (oH-
na CepmmoBckod 007acT Mpu-
15198,1,
obmact (06e3 aBTOHOMHBIX OKpY-
roB) — 11394,3, YensOunckoit 06-
jmactu — 26419, Kyprauckoii 00-
mactn — 1825,3, XMAO-IOrper —
49355,3 u SIHAO — 31685,5 ThIC. ra.

XOIHUTCST TromeHcKkoM

Tabmuua 2
Table 2
IpoiinenHas oraeM Iwiomanb B aecaoM douae YpdO, Tric. ra/%
The burned area in the forest Fund of the Ural Federal district, thousand hectares /%
Oonactb Oxpyr
District District
Ton Bcero
Year Caep/ioBcKast TromeHcKkas YenstOuHcKast Kypranckas XMAO-HOrpa SAHAO Al
Sverdlovsk Tyumen Chelyabinsk Kurgan KHMAO-Ugra YANAO
2010 257,22 47,23 13,46 26,62 53,63 0,20 398,36
64,5 11,9 3,4 6,7 13,4 0,1 100
2011 29,36 8,46 4,60 3,60 41,11 15,46 102,59
28,6 8,2 45 35 40,1 15,1 100
2012 6,91 5,59 34,14 13,34 122,59 56,03 238,60
2,9 2,3 14,3 5,6 51,4 23,5 100
2013 1,94 0,63 2,32 0,43 51,32 176,86 233,50
0,8 0,3 1,0 0,2 22,0 75,7 100
2014 349 435 125 225 128 138 14,00
24,9 31,1 8,9 16,1 9,1 9,9 100
2015 104 048 349 447 1,59 085 11,92
8,7 4,0 29,3 37,5 13, 7,1 100
2016 330 035 268 052 812 64,81 79,78
4,1 0,4 3,4 0,7 10,2 81,2 100
" 303,26 67,09 61,94 51,23 279,64 315,59 1078,75
roro 28,1 6.2 5,7 48 259 29,3 100
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Tabmnuia 3
Table 3
Cpennss mionaas JecHsx mokapos mo YpdO, ra/%
The average area of forest fires in the Urals Federal district, hectares/%
Oonactb Oxpyr
Tox District District Beero
Year Caep/ioBcKast TromeHckas YensOunckas Kypranckas XMAO-IOrpa SHAO Al
Sverdlovsk Tyumen Chelyabinsk Kurgan KHMAO-Ugra YANAO
2010 126,8 26,1 38 173 1219 51 425
298,4 61,4 8,9 40,7 286,8 12,0 100
Jo11 245 110 51 89 488 92,0 239
102,5 46,0 21,3 37,2 204,2 384,9 100
2012 63 82 174 141 76.4 87,1 344
18,3 23,8 50,6 41,0 2221 253,2 100
2013 4.6 33 56 15 80.8 277,6 90.2
51 3.7 6,2 1,7 89,6 307,8 100
2014 73 175 29 65 59 11,5 76
96,1 230,3 8,2 85,5 77,6 1513 100
2015 52 57 67 19,0 73 15,2 91
57,1 62,6 73,6 208,8 80,2 167,0 100
2016 54 39 AT 21 179 159,2 336
16,1 11,6 14,0 6,3 53,3 473,8 100
roro 50,3 173 74 12,8 63,4 1525 37,6
133,8 46,0 19,7 34,0 168,6 405,6 100
Tabnuua 4
Table 4
[Ixana OTHOCUTENBLHON TOPUMOCTH
Scale of relative goremote
CpeﬂHeFOIlOBaﬂ OTHOCUTEJIbHAsI TOPUMOCTB JIECOB
The average annual relative combustibility of the forest CrerneHb
OTHOCHTENBHOM
I10 KOJIMYECTBY CIIy4aeB M0XKapOB, IO MPOMIEHHOM OrHEM IUIOLIA/H, ra/ThIC. Ta FOPHUMOCTH
IIT./MJIH Ta IUIomau (4acToTa IoKapos) (ropumocTs) The relative degree
The number of cases of fires Passed the fire area, ha/thousand ha of goremote
PCs / million hectares (frequency of fires) (combus-tibility)
320 u Gonee Bomnee 1,0 ra UpesBbluaiiHast
Ot 201 g0 320 Or0,71 101,0 Bricokas
Ot 101 o 200 Ot 0,51 10 0,70 Beiie cpenneit
Ot 51 10 100 0Ot 0,21 10 0,50 Cpenmsist
Ot 5 1050 Ot 0,06 10 0,20 Hwxe cpenneit
Menee Mesnee 0,05 Huskas
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Tabmuta 5
Table 5
T'opumocTs niecoB Yp®PO 110 4acToTe JICCHBIX M0KAPOB, IIT./MJIH Ta / CTETIeHb TOPUMOCTH
The combustibility of the forests of the Urals Federal district, the frequency of forest fires,
PCs/million hectares / degree of goremote

Oonacth Oxpyr
District District
Ton Bceero
Year CaepaioBcKast TromeHckas YensiOuHckast Kypranckas XMAO-IOrpa SIHAO All
Sverdlovsk Tyumen Chelyabinsk Kurgan KHMAO-Ugra YANAO
1334 158,8 1332,2 842,2 89 12 83,6
2010 Beiie Beiie UpesBbl- UpesBbl- Hwxe Huskas Cpennsist
cpenHen cpenHen yaifHas yaifHas cpenHei
78,9 67,6 343,6 2214 17,1 53 38,3
2011 Cpennsist Cpennsist UYpesBel- Beicokas Hmxe Hmxe Himxe
qaifHas cpenHei cpenHeit cpemHeit
71,9 59,6 742,8 5184 32,5 20,3 61,8
2012 Cpenusis Cpenusis Upe3Bbl- Upe3Bbl- Hixe Huxe Cpenusist
qaifHas qaifHas cpenHeit cpenHeit
21,7 17,7 158,0 1584 12,9 20,1 23,1
2013 Hnxe Hnxe Beimie Berimie Huxe Huxe Huxe
cpenHen cpenHen cpenHen cpenHen cpenHen cpenHen cpenHen
31,6 218 165,2 189,0 44 3.8 16,5
2014 Hioxe Hioxe Beie Beire Huzkas Huskas Huxe
cpenHei cpenHen cpenHen cpenHen cpenHei
13,2 7,3 198,1 128,8 44 18 11,7
2015 Hioxe Hioxe Bemre Bemre Hwmskas Hmskas Hioke
cpenHent cpenHent cpenHen cpenHen cpenHeit
39,9 7.8 216,7 134,2 9,9 12,8 21,2
2016 Huxe Huxe Beicokas Beimie Huxe Hwxe Hwxe
cpenHen cpenHen cpenHei cpenHei cpenHeit cpenHeit
19,1 48,5 450,9 313,2 12,8 9,3 36,6
Cpenusis Huxe Cpenusis Upessbl- Beicokas Hwxe Hwxe Hwxe
cpemHen qaifHas cpenHeit cpemHeit cpemHeit
Hcxons 3 mokazareneiit paktu-  upe3BeryaitHas, B Kyprauckoit o6- Jlanapie  Tabn. 6 HAIAAHO

YECKOW TOPUMOCTH, JISCHOH (POH/I
Yp®O 1o yacTore nokapoB Xapak-
TEePHU3yeTCsl CIACTYIONMMHI TToKa3a-
Tensamu (Tadm. 5).

Marepuainbl Ta0i. 5 CBHICTEIb-
CTBYIOT, UTO 3a /-JICTHUH TICPHUOI
CTEIleHh TOPHUMOCTH  OKa3ajiach
Hwke cpeanei u ymmbs B 2010 u
2012 rr. cpemneir. B To ke Bpems
B YensOMHCKONW OOIACTH CTCTICHb

TOPUMOCTHU XapPaKTCPU3YCTCA KakK

JIACTH KaK BBICOKas U B TroMeHCKOH
00IacTH KaK CpeaHsis.
HeobxoamMocTs COBEPIIIEHCTBO-
BaHUSI OXpaHbl JIECOB OT IMOXKapOB
MIOATBEPKAACTCS TEM, UYTO TIpU
CTETICHH TOPUMOCTH TIO KOJIMYe-
CTBY JICCHBIX IOXKapOB HUXKE CPea-
HEW aHaJIOTMYHBIM TI0Ka3aTeNb I10
MPOMJICHHON OTrHEeM ILIOIIA U Xa-
pakTepusyeTcs Kak Ype3BbIUANHBIIM

(Tabm. 6).

CBUJICTEILCTBYIOT, YTO B OKpYyTe
HEOOXOJMO HE TOJBKO IPOBO-
IINTH TIPO(PIIIAKTHIECKYIO padoTy
C HACeJIEHUEM 110 MUHUMH3AIHH
BO3HUKHOBCHHSI TOXXapOB OT He-
OCTOPOXHOTO O0OpAIICHUS] C OTHEM
C Jiecy, HO M COBEpIICHCTBOBATh
CITy’)KObI OOHapy)KEHHsSI W TyIle-
HUSI JICCHBIX TMOXKapoB. M3BecTHO
[3, 10], uro mokap MJIOIIABIO
0,1 ra npu cBOEBpEeMEHHOM OOHa-
PYKEHHH W JIOCTaBKE IMOXKAPHBIX
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Tabnuma 6
Table 6
TopumocTs siecoB Yp@PO 1o npoiiIeHHO# OTHEM TIIOIIAN ra/ThIC. Ta
The combustibility of the forests of the Urals Federal district passed
the fire area acres /thousand hectares
Obnacth Oxpyr
District District
Ton Bcero
Year All
CepmoBckast Tromenckas YensOuHckast Kypranckas XMAO-IOrpa SHAO
Sverdlovsk Tyumen Chelyabinsk Kurgan KHMAO-Ugra YANAO
2010 16,92 4,15 5,09 14,58 1,09 0,01 3,55
UpesBbIu. UpesBbIu. UpesBbIu. UpesBbIu. UpesBbIu. Huzkas UpesBbIu.
2011 1,93 0,74 1,74 1,97 0,83 0,49 0,92
UpesBbIu. Bricokas UpesBbIu. UpesBbIu. Bricokas Cpenusist Bricokas
2012 0,45 0,49 12,92 7,31 2,48 1,77 2,13
Cpennsist Cpennsist UpesBbIu. UpesBoIu. UpesBoru. UpesBbru. UpesBbru.
2013 0,13 0,06 0,88 0,24 1,04 5,58 2,08
Hwxe cp. Hwxe cp. Bricokas CpenH. UpesBoId. UpesBor. UpesBoru.
2014 0,23 0,38 0,47 1,23 0,03 0,04 0,12
Cpenmsist Cpenmsist Cpennsist UpesBoId. Huzkas Huzkas Hwxe cp.
2015 0,07 0,04 1,32 2,45 0,03 0,03 0,11
Hwuxe cp. Huskas YpesBbly. YpesBbIy. Huskas Huskas Hwuxe cp.
2016 0,22 0,03 1,01 0,28 0,16 2,05 0,71
Cpenmsist Huskas UpesBbIy. Cpennsist Hwuxe cp. UpesBbIy. Bricokas
Coenmsis 2,85 0,84 3,35 4,01 0,81 1,42 1,37
pext Upe3sBbIy. Bricokas UpesBbIy. UpesBbIy. Bricokas UpesBby. UpesBbIu.
K MECTY TI0)Kapa MOXET OBITh JIeT- BoiBoabl pu >toM Ha jeca IHAO npuxo-

KO TIOTYIIIEH 3BEHOM U3 2—3 4elo-
BeK. B TO e BpeMsI TP TyIICHUH
KPYITHOTO JIECHOTO IoXKapa Heo0-
XOJUMO TPHBJICUYCHUEC 3HAYNUTEIh-
HBIX CHJI U CPEJCTB IOXKAPOTY-
[IEHUSI.

Oco0oe BHUMaHUE CIIeyeT yie-
JHUTh TPHUOOPETCHUIO —CIICIHANH-
3UPOBAHHON TEXHUKH, CITOCOOHOM
OTIEPATUBHO JIOCTABJSITH CHIIBI W
Cpe/ICTBA MTOYKAPOTYIICHUS K MECTY
JIECHOTO TIOJKapa.

1. B mecax Yp®O exerogno
¢dukcupyercs ot 1,3 1o 9,4 ThIC.
JICCHBIX TMOXapoB. Makcumalb-
HBIM KOJUYECTBOM JIECHBIX MOXKa-
POB XapaKTePU3yeTCs 3a [-JICTHHM
nepuon ¢ 2010 mo 2016 rr. Ye-
Ig0uHCKasg 00JacTh, MHUHHMAJb-
HeIM — SIMamo-Henenkwmii aBTO-
HOMHBII OKpYT.

2. 3a aHaIM3UPYEeMbI TEPHUOJ
ILTOIIA/1b, POUACHHAS JIECHBIMU I10-
»apamu, cocraBmia 1078,75 Teic. Ta,

mures 315,59 teic. ra (29,3 %),
a Ha yieca YenstOuHckoii odnacTu —
qmis 61,94 teic. Ta (5,7 %).

3. CpenHsis MJOIMIAAbL JIECHO-
ro noxapa mno Yp®O - 37,6 ra
¢ BappUpOBaHUEM 110 Togam ot 9,1
1o 90,2 ra. U3 cyObekToB OKpy-
ra MakCMMaJIbHOW CpeaHeil Iuio-
MIaJbI0 JICCHOTO MOoXapa Xapak-
tepusyercst AHAO - 152,5 ra,
a MUHUMabHOU YensiOuHckas 00-
acte — 7,4 ra.
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4. TpotineHHass OTHEM TUIOIIATh
3aBHCHT TIPEXIEC BCErO HE OT KO-
JIMYECTBA JIECHBIX IOXapoB, a OT
CBOEBPEMEHHOT0 UX O0HAPYKEHHH,
ONIEPAaTUBHOMN JI0CTaBKHU TTOXKAPHBIX
K Moxapy 1 9pQEKTHBHOTO €ro Ty-
IICHHS.

5. AHamu3 TOPUMOCTH JIECOB
Yp®@O cBuzmerensCTByeT 0 HEOOXO0-
IUMOCTH YCHJIEHHS HPOQHIAKTH-

YecKoi pabOoThI C HACEICHHEM II0
CHW)KCHUIO KOJIMYECTBA II0KapOB
M0 BHHE YeJIOBEKa.

6. Cremyer mmpe MCHoIb30BaTh
BO3MOKHOCTH MOOMIIBHOW CBSI3H
0 PUBJICYECHHUIO HACENICHHS K 00-
HapYKECHUIO JIECHBIX TIOXKAPOB.

7. Cnemyer OOHOBUTH MAPK J€CO-
MOXKAPHON TEXHUKHU ¢ mpuodpere-
HHEM COBPEMEHHBIX CPEICTB MOXKa-

Bubnuoepaguyecxuii cnucox

POTYIICHNS, B YACTHOCTH CHCTEMBI
noxaporymreaust NATISK, a taxoxe
MPOAOIDKUTE COBEPIICHCTBOBAHHE
OOHapy’KeHUs JECHBIX MT0KapoB Ha
PaHHUX CTaHsIX.

8. Hnst mosbimeHust 3(hexTrs-
HOCTH TYIICHHS JIECHBIX MOXKapOB
ClIe[lyeT CUCTeMaTH4YeCK! BECTH pa-
00Ty 110 00yYEHHIO JIULI, IPUBIIEKAe-
MBIX K TYIICHHUIO JICCHBIX TIOXKapOB.
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PE3YINbTATbl PASMHOXEHUA YEPEMYXU ‘TUBPUL KPACHOJIIUCTHASA'
NMOCEBOM CEMAH OT CBOBOAHOIO OMbINIEHUA

A. I1. KOXKEBHUKOB — mokTop ceNbCKOX035HCTBEHHBIX HaYK,

npodeccop Kadeaphl TeCOBOACTBA

OI'BOY BIIO «Ypanbckuit ToCynapcTBEHHBIN JICCOTEXHUICCKUA YHUBEPCUTET,
Poccus, ExarepunOypr, 620100, Cubupckuii Tpaxt, 37;

Benymuit HaygHbId coTpyaauk ®I'BYH «boranmuecknii cax YpO PAH»,

Poccust, EkarepunOypr, 620144, ExarepunOypr, 8 Mapra, 202 a,

e-mail: kozhevnikova_gal@mail.ru; Ten.: +7(343) 261-52-88.

Knrwouesvie cnosa: cenexyus, copmoucnvimanue, COpma u popmul uepemyxit, CessHybl 0m c800600H020 Onblie-
HUSL, 2eMEPO3UCHBIE (POPMBL NEPBO2O U BIMOPO2O NOKOLEHUSL.

[TpuBeneHsl pe3ynbTaThl Pa3MHOXKEHHS IIOI0BOTO M JICKOPATUBHOTO KyJIbTHBapa (depeMyxa THOpua Kkpac-
HonuctHas'). B ommune ot apyrux 16 coproB u popm depemyxu HoBocuOupckoro cenekunonepa B.C. Cuma-
THHA, UCIIBITaHHBIX B borannyeckom caxy YpO PAH 3a 20 set, manpHeiiero pacpocTpaHeHus 3aciTy)KHBaeT
'THOpU/ KPaCHONMCTHAS KaK IUIOOBBIM M AEKOPaTUBHBIN TakcoH. B 3ajgaun uccnenoBaHus BXOAMIO MOTy4e-
HUEC OT CBO6OZ[HOI‘O OIBbUICHUA KPACHOJIMCTHBIX q)OpM YCPEMYXHU MEPBOIo U BTOPOI'O MMOKOJICHHSA, YCTAHOBIIC-
HUE B TIOTOMCTBE COOTHOIICHHUST KPACHOJMCTHBIX M 3€JICHOIMCTHBIX CesHIEeB. K X03IHCTBEHHO IICHHBIM COPTaM
1 popMaM OTHOCST CIOCOOHBIE K OBICTPOMY pasMHOKeHHIO. 'THOpHI KpacHONMHMCTHAST OKa3aJicsl TPYIHOYKOpE-
HAEM YCpCHKaMHU, ITO3TOMY 6I)UII/I CACJIaHbl OIIBITHBIC ITOCCBbI KpaCHOHHCTHOﬁ YCPEMYXHU CCMCHAMMU.

Meroauka paboThl 3aKitodanach B cOOpe CeMsH ¢ JiepeBa MAaTEPUHCKOIO COpTa THOPHI KpacHOIUCTHAas'
u ¢ aepesa ero pouepHeit popmsl [Homycubc Ne 1. [Ipeasumuuii moceB KOCTOYEK MPOBEICH B TEIUIUIE B CEH-
Tsi0pe 2015-2016 rr. 3amepbl BHICOTHI CESTHIIEB ¢ KPACHOM M 3€JICHOH OKpPAacKOW JIMCTHEB CIETaHbl B CECHTSIOpE
2016 r. (omuonerku) u 2017 r. (mByxuetku). M3-3a TpyaHON YKOPEHIEMOCTH OJPEBECHEBIIMX YEPEHKOB Kpac-
HOJIMCTHOTO THOpHU/Ia BO3MOXKEH MPEA3UMHUI MOCEB ero Koctouek ¢ nomydeHueM 50 % cesHIEB co cpeqHen
BBICOTOM CBBIIIIE 60 CM B JIBYXJICTHEM BO3pAaCTC C OKPAIICHHBIMU JIUCTBAMMU. 3a cuer rereposuca 4aCTu4HoO
00pa3yroTCsi BBICOKOPOCIIBIE CESHIIBI ¢ KPYITHBIMHU JINCThSIMU C OoJiee SIPKOH HACBIIEHHOW KPaCHO-KOPUYHEBOW
OKpAacKOH U ¢ IUI0JJaMu, TI0 BKycCy TpeBocxoasumMu ucxoaublid copt (ITomycuoe Ne 1). [ToceBom cemsiH oT cBo-
6OI[HOFO OIBUICHUS TOJTYYarOTCA HEHHBIC B CEJICKIIMOHHOM OTHOMICHUN 6I/IOTI/IHBI.

Ha tpetnii roq miogonomenus (2015 r.) ¢ mepcnexkruroro Iomycu6ca Ne 1 6butH COOpaHBbI IOBI, & CEME-
Ha MOCEsHBI B Teruuie (B KOHTPOJIE — CeMEHa ¢ MAaTePUHCKOTO KPACHOJIHMCTHOTO JIepeBa YePEMYXHU CENCKIINU
B.C. Cumaruna). [To BbicOTe cesiHIIEB B 000MX BapHaHTaX OIbITa YCTAHOBJICH OY€Hb BBICOKUI YPOBEHD H3MEH-
YUBOCTH, YTO CBSI3aHO C TCHETHYCCKUM MOJTUMOPPU3MOM YEPEMYXH.
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THE RESULTS OF THE REPRODUCTION OF THE BIRD CHERRY
‘HYBRID KRASNOLISTNAYA' BY SEEDING THE SEEDS FROM FREE POLLINATION

A. P. KOZHEVNIKOV - Doctor of Agricultural Sciences, Professor,
of the Department of Forestry of The Federal State Budgetary

Educational Institution of Higher Education «The Ural State Forest
Engineering University» Russia, Yekaterinburg, 620100, Sibirskiytrakt, 37;
leading scientific employee of The Federal State Budgetary Science Institution
«Botanical garden of the Urals Dpt. of the Russian Academy of Sciences»,
Russia, Yekaterinburg, 620144, 8 March, 202a,
e-mail:kozhevnikova_gal@mail.ru; phone: +7 (343) 261-52-88.

Keywords: selection, variety testing, varieties and forms of bird cherry, seedlings from free pollination,
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Are provided the results of reproduction of the fruit and decorative cultivar (bird cherry 'Hybrid
Krasnolistnaya’). Unlike the other 16 varieties and forms of bird cherry of Novosibirsk breeder V.S. Simagin,
tested in the Botanical Garden of the Urals Dpt. of the Russian Academy of Sciences for 20 years, the 'Hybrid
Krasnolistnaya’ as a fruit and decorative taxon deserves further distribution. The objectives of the research
work included obtaining red-leaved forms of bird cherry trees of the first and second generationby free
pollination, determination the interrelation of the red-leafed and green-leaf seedlingsin the posterity. Varieties
and forms, capable for rapid reproduction, are considered economically valuable. 'Hybrid Krasnolistnaya’
proved to be difficult to root cuttings, thereforewere made experimental crops of red-leaf cherry with
seeds.

The method of work was to collect seeds from the tree of the parent variety ‘Hybrid Krasnolistnaya’ and
from the tree of its daughter form Polusibs Nel. Pre-winter seeding of bird cherry stones was carried out in
the greenhouse in September 2015-2016. Measurementsof the seedlingsheight with a red and green color of
leaves were made in September 2016 (one-year-old) and 2017 (two-year-plan). Due to the difficult rooting
of lignifiedcuttings of the red-leaf hybrid, it is possible the pre-winter sowing of its stones with the production
of 50% of seedlings with an average height of over 60 cm at the age of two years with colored leaves. Due to
the heterosis, partly are formed tall seedlings with large leaves, with a brighter, saturated red-brown color and
withtaste of the fruitssuperior than the original variety taste (Polusibs Ne 1). By the seeding of seeds from free
pollination, come out biotypes valuable in selective relation.

In the third year of fruiting (2015) from the perspective Polysibs Nel were harvestedfruits, and the seeds were
sown in the greenhouse (the seeds from the mother’s red-leaved bird cherry tree by selection of V.S. Simaginwere
under control). The height of seedlings in both variants of the experiment had a very high level of variability, which
is associated with the genetic polymorphism of bird cherry.

BBenenune

B Hactosiiee Bpems B JEKO-
paTUBHOM CaJI0OBOJICTBE U 3€jie-
HOM CTPOMTENILCTBE, ITOMHUMO
UCIIOJIb30BaHNsI UHTPOLYLIEHTOB,
CEJNIeKIIMOHHBIMU METOAaMH II0-
Jy4eHBbl HOBBIC JEKOPAaTHBHBIE
¢dopmbl [1-5]. Cpennt Hux Kpac-
HOJIMCTHBIE copTa U  (HOPMBI

JPEBECHBIX PACTEHUIN OYEHb BbI-
COKO IIEHSITCA B JaHAIIa(THOM
Ju3arHe. OCHOBHBIC JIOCTOMHCTBA
KYJIETYPBI YEPEMYXHU — BBICOKasl U3
BCEX KOCTOYKOBBIX MOpPO30CTOM-
KOCTb, HENPUXOTIMBOCT, JIETKOCTh
pa3sMHOXKEHHSI OOJIBIITIHCTBA €€ CO-
pros. PaboTa ¢ maHHO# TUT0I0BOM
KyJIBTYpOM BECbMAa aKTyaJlbHa.

Uepemyxa OOBIKHOBEHHAs WA
kuctepas (Padus racemosa (Lam.)
Gilib.) otHOCHTCS K KOHCEpBATHB-
HBIM (CITaOOM3MEHYHMBLIM) BHIAM,
JTAFOIIUM MaJIo OTKJIOHEHH OT He-
KOTOPO# «cpenHein» GopMbl.

[Mocne 20-ieTHEro HCHBITAHHS
16 coprodopMo0OpasoB KyIb-
TypBl uepeMyxu B boraHmueckom
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caxy YpO PAH BBIACHHIIOCH, YUTO
HE BCE€ THOPUIBI HOBOCHOUPCKOTO
cenekimonepa B.C. Cumaruna [6]
UMEIOT XOPOLIYK YpPOKalHOCThb
BCJICACTBUE HEOCTATOYHOM 3a-
BSI3bIBAEMOCTH IU10J0B. Ilepcrek-
TUBHBIMH JJIS1 MACCOBOTO Pa3MHO-
JKCHUS OKa3aJIMCh THOPH] CaMILu-
tonucTHas' (mmuHa Kuctu 17 cMm,
OTJIMYHBIA BKYC KPYITHBIX IIJIOJIOB)
u 'Tubpun kpacHomuctHas'. 'Tu-
Opux KpacHONMCTHas' ¢ Hadaia
BEreTallMOHHOIO MEPUOAA HMEET
3eJICHbIe JIMCThS, CO BTOPOH IIO-
JIOBUHBI JIETA JINCThS CTAHOBSITCS
TEMHO-ITyPIYPHBIMUA WM KOPHY-

HeBaTo-KpacHbIMU [7, 8].

IMeab u MeTOAUKA
Hccie10BaHUI
Lenps wuccnemoBaHuss — MOIY-
YeHHE OT CBOOOITHOTO ONBLICHHS
KPacHOJHCTHBIX (POPM YepeMyXu
MEPBOrO M BTOPOTO TOKOJICHHUS,
YCTAaHOBJICHHE B IIOTOMCTBE CO-

OTHOIIEHUSI  KPACHOJHCTHBIX U
3€JICHONIUCTHBIX cesHIeB. K xo-
3HCTBEHHO LOCHHBIM COpTaM H
(hopMaM OTHOCSAT CITOCOOHBIE K OBI-
CTpoMy pasMHOeHHFo. [IprkuBa-
€MOCTh OJIPCBECHEBILIUX YCPECHKOB
y OOJIBITMHCTBA COPTO- U (hopMo-
obpasnoB cocrapusier 30-74 %.
Tubpua KpacHOMMCTHas' OKazall-
Csl TPYOHOYKOPEHSIeM YepeHKaMH,
IT03TOMY OBUTH C/IETaHBI OTIBITHEIC
ITOCEBBI KPACHOJIUCTHOW UePEMYXH
CEMEHaMH.

Metonuka paboThl 3aKito4a-
Jack B cOope ceMsiH C Jepesa
MaTEepPUHCKOTO  copTa  'THOpHA
KpacHOJKCTHAas' ¥ C JIepeBa ero
nouepHeit popmbl [Tomycude Ne 1.
IIpen3umuuii

IIOCEB  KOCTOYCK

MIPOBEJICH B TEILTUIIC B CEHTIOpe
2015-2016 rr.
Thl CESHIIEB C KpacHOW u 3ele-

3aMepsl  BBICO-
HOM OKpacKOW JIUCTHEB CHEJaHbI
B ceHtsa0pe 2016 r. (omHOIETKH)
u 2017 1. (aByXsIeTKN).

Pe3yabrarhl ucciiefoBaHui

Ha Ttperuii rox 1ionoHouIe-
uus (2015 r) ¢ mepcrneKTHBHOro
[Momycubca Ne 1 Opumm cobpa-
HBl TUIOABI, & CEMEHA IOCESHBI
B Termie (B KOHTPOJIE — CeMeHa
C MaTepUHCKOTO KPACHOJIHMCTHO-
ro JepeBa YepeMyXu CeleKIUH
B.C. Cumaruna). Ocenpio 2016 r.
NpOBE/IEH TEepBBI 0TOOp CesH-
LIEB C KPACHOU OKPACKOU JINCTHEB.
[Monycubde Ne 1 man 30 cesiHIeB
C Ppa3IMYHOH HWHTEHCUBHOCTBHIO
OKPACKH JIUCTBEB (CPEeIHsISl BBICO-
ta cocraBmwia 45,7 cMm), mpuuem
OIMH CEesiHEeIl OKa3ajcsi C O4YeHb
HACBIIIEHHON OKpPACKOH JIMCTHEB
(Tabnuia). M3 ceMsiH MaTepUHCKO-
ro JepeBa oOpazoBajiock 28 kpac-
HOJMCTHBIX ~ ocobeit.  Cremyer
OTMETHTB, 4YTO B MoTomcTBe [lo-
mycubca Ne 1 y Tpex KpacHOHCT-
HBIX M WIECTH 3€JCHONUCTHBIX
CESIHIICB TPOSIBUIICSI  T€TEPO3HUC-

HBIN MMPU3HAK — BBICOKOPOCJIOCTb.

BricoTa cestHIIEB UepeMyXH KPaCHOIMCTHON OT CBOOOHOTO OIBIJICHUST MaTEPHHCKOTO JiepeBa

u nepesbeB [lomycubca Ne 1

The height of the red-leaved seedlings from the free pollination of mother tree

and trees of the Polusibs Ne 1

Dopmbl
Forms

Bricora, cM
Height, cm

2016

2017

X+mx

CV,% X+mx CV,%

’

KpacHonuctHbie (JOpMBI OT YepeMyXH THOPHT KPACHOIHUCTHAS
(mepBoe TIOKOTIEHNE)
Red-leaved forms from the bird cherry 'Hybrid Krasnolistnaya’
(first generation)

21,1+2,57 63,4 62,3+3,52 35,2

3€e/1eHOIMUCTHBIE CESHIIbI OT YePEMYXH THOPU KPaCHOIUCTHAs!

Green-leaved seedlings from bird cherry - -
"Hybrid Krasnolistnaya’

51,2+6,58 42,6

Kpacnomnuctasie popmsr ot ITomycudea Ne 1
(BTOpOE MOKOINIEHNUE)
Red-leaved forms from the Polusibs Nel
(second generation)

45,7+5,86 65,4 67,9+4,51 40,35

3eneHonucTHBIE cesiHIbl OT [Tomycnbea Ne 1

Green-leaved seedlings from the Polusibs Ne 1 82,7483

28,6
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Hx BbIcOTa B OJJHOJIETHEM BO3pac-
te cocraBuina 110 cm. Cpennsas
BBICOTA KPACHOJIUCTHBIX CESIHIICB
BTOPOTO  IOKOJICHHSI ~ COCTaBH-
ma B 2016 1. 45,7 cm, B 2017 . —
67,9 cm. Y moroMcrBa OT Mmare-
PHHCKOI'O paCTeHHUs TeTEPO3nca He
HAOMIONATIOCh — CPEIHSSI BBICOTA
OJHOJIETHUX CESHIIEB COCTaBHJIA
21,1 cm, aByxyeTHUX — 62,3 cM.
ITo BeICOTE CestHIIEB B 000MX Ba-

puaHTax ombITa YCTAaHOBJICH OUCHb

BBICOKHI YPOBEHb U3MEHYHNBOCTH,
YTO CBS3aHO C TEHETUYECKUM I10-

JTUMOP(HU3MOM YEPEMYXH.

BoiBoabI

"Tubpun KpacHONMMCTHAS', TPYIHO-
YKOPEHSIEMbIl YEPCHKAMH, MOYKHO
Pa3MHOXATh MPEI3UMHHM TOCEBOM
KOCTOUEK OT CBOOOIHOTO OITBLICHHUSI.
CestHIIBI TIEPBOTO M BTOPOIO ITOKO-
JICHUS C OKPAIICHHBIMHU JIUCThSIMHU
cocraBisitoT okoio 50 %, a Heko-

TOpbIE M3 HUX II0 MHTEHCUBHOCTH
OKpackd MPEBOCXOIAT POIUTEIb-
ckue copta u (¢opmbl. EnuHnyHbIe
T€TEPO3UCHBIC CESHIbl OTINYar0T-
csi OBICTPOTON POCTa M BETMYMHON
auctbeB. IloceB cemsiH oT cBOOOA-
HOTO  OIBUICHUS  TEPCIIEKTHBEH
U B CEJIEKIMOHHOM OTHOLICHUM.

B Heypoxaiinble roasl THOpHI
KpacCHOJIUCTHAsA' CJEAyeT Pa3MHO-
JKaTh MPUBUBKOW Ha CESHIIBI Yepe-

MYXH OOBIKHOBEHHOIA.
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Kniouesvie cnosa: ¢enonvhvie coeounenus, nucmosa bepesvl nosucioti, BOJKX, koncmumymuenas sHmo-
MOpe3uCmeHmHOCHb.

Hacexombie-BpemuTenu jgeca HaHOCSIT 3aMETHBIN DKOJIOT0-dYKOHOMHUYSCKUN YIIepO JeCHOMY XO3siicTBYy. He-
CMOTpsI Ha 3HAYUTENHHBI WHTEpPEC K 3TOW MpoOieMe, MHOTHE acleKThl B3aWMOOTHOIIICHWH B CHCTEMe Jiepe-
BO — HAaCEKOMBIC OCTAKOTCS HEJOCTAaTOYHO H3ydeHHbIMH. OCOOCHHO 3TO KacaeTcsi OMOXMMHYECKUX AaCIeKTOB
SHTOMOPE3UCTECHTHOCTH TPEBOCTOEB. [loaTOMy menpio MCclemoBaHwWid OBLIO M3ydeHHEe ¢ moMoImbio BIXKX
cocraBa (PEHONBHBIX COCIAMHEHHH, JETEPMUHUPYIOIINX MapaMeTphl KOHCTUTYTHBHON SHTOMOPE3HCTEHTHOCTH
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B Oepe30BhIX Jiecax, 0CIA0ICHHBIX aHTPOIIOTCHHBIMH (haKTOPaMU B YCIIOBUSX JieCOCTENHU 3aypaibs. Pe3ynbra-
TBI MOKA3aJH, YTO Y OEPE30BBIX HACAKICHHI, KOTOPBIE PaHee HEe MOABEPTaInuCh Ae(ONUAIMH, BEISIBICHO 3aMeT-
HOE Bo3pacTaHue couepkanus GeHonbHbIX coenunennii (y 66,7 % ¢pakiuii), Mo CpaBHEHUIO C HACAKICHHS-
MU B 3aTyXIIMX O4arax MacCoOBOIO Pa3MHOKEHHS HEHAPHOTO MICNIKONpsiaa. B ux coctaB BXOAAT (IaBOHOU/IBI,
(eHOoNKapOOHOBBIC U THAPOKCHKOPUYHBIC KHCIOTHI, & Takke (DEHONITTMKO3H/IBI, KOTOPbIE 00NAai0T BHICOKON
anTuduaaHTHON akTuBHOCTHIO. Y 33,3 % coaepikaHne cHUKaNOCh. MaeHTHdUIMpOBaH coCTaB (PEHOIBHBIX
COCIMHCHUH, MPEANOIOKUTEILHO KOHTPOIMPYIONIUX MapaMeTPbl KOHCTHUTYTUBHON SHTOMOPE3UCTECHTHOCTH.
OopaiaetT BHUMaHKUE OOJBIIOE KOJINYECTBO (IIABOHOUIOB B COCTaBE PEHOIBHBIX COCTMHEHUI B KOHTPOJIbHBIX
HACaXJICHUSIX, CUHTE3 KOTOPBIX 3aMETHO BO3pAcTaeT. boJbIIMHCTBO ()eHONBHBIX COSAMHEHUH, Y KOTOPBIX CO-
JICpYKaHKE 3aMETHO ITOBBIIIACTCS B PE3YJIbTATe aKTUBAIIMH 3aMEUICHHOM SHTOMOPE3UCTCHTHOCTH Yepe3 2 rojia
nocite 60-70 % nedonmaruu, coBnagaer ¢ coctaBoM (EHOIBHBIX COSAMHEHUH B JINCThSIX KOHTPOJBHBIX Jpe-
BOCTOEB B JIAaHHOM Hccie[oBaHuu. [1o HallleMy MHEHHIO, 3TO MOXKET CBUCTEIBCTBOBATH O TOM, YTO MapaMeTPhl
KaK WHIYIIMPOBAHHOM, TaK U KOHCTUTYTHUBHON SHTOMOPE3UCTCHTHOCTH JIETEPMUHUPYIOTCS OJMHAKOBBIMU (he-

HOJIBHBIMH COCAMHCHUSAMU.

THE COMPOSITION OF PHENOLIC COMPOUNDS IN THE LEAVES OF THE BIRCH
(BETULA PENDULA ROTH.) DETERMINING OF CONSTYTUTIVE ENTOMORESISTANCE
PARAMETERS
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The forest pest insects cause significant ecological and economic damage to forestry. There are many aspects
of the relationship in the system: “tree-insects” remain insufficiently studied, despite the considerable interest in
this problem. This especially applies to the biochemical aspects of the entomoresistance of the stands. Therefore
the purpose of the investigation was to study with HPLC composition of phenolic compounds that determine
the constitutive entomoresistance parameters of birch forests, weakened by anthropogenic factors in the condi-
tions of forest-steppe of the Urals. The results showed that the birch stands that were not previously subjected
to defoliation revealed a noticeable increase in the content of phenolic compounds (66,7 % of fractions), com-
pared to the plantings in damped of the Gypsy moth outbreaks. They include flavonoids, phenolcarbonic and
hydroxycinnamic acids, as well as phenolglycosides, which have high antifidant activity. From 33,3% of the
content has declined. The composition of phenolic compounds, presumably control parameters of the constitu-
tive entomoresistance was identified. Attention is drawn to a large number of flavonoids in the composition of
phenolic compounds in control plantations, the synthesis of which is markedly increasing. Most of the phenolic
compounds whose content markedly increased in result of activation of slow entomoresistance through 2 years
after 60—70 % defoliation coincide with the composition of phenolic compounds in the leaves of control trees in
this study. In our opinion, this may indicate that, as the parameters of induced and constitutive of entomoresis-
tance determined are the identical phenolic compounds.
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Beenenue
[lepuoanyeckue  KpymHOMAC-
mTabHpIe  BCIBIIIKA  MacCOBOTO
pPa3sMHOXKEHHSI JIECHBIX  HACEKo-
MBIX-(UTO(AroB C BBICOKUM OHO-
TUYECKUM IIOTEHIIHATIOM HAHOCST
3HAYUTCIBHBINA HKOJIOT0-3KOHO-
MHYECKHH YyIIepO JeCHBIM (HUTO-
neHo3aMm. Hecmotpst Ha OombIioe
KOJIMYECTBO TYOJIHMKAIIUI TI0 ATOM
po0seMe, MHOTHE BaKHBIC aCIICK-
Thl B3aMMOOTHOIICHHIA B CHCTEME
JIEPEBO — HACEKOMBbIE 10 HAaCTOs-
IIET0 BPEMEHU OCTAaIOTCs HEeJ[0CTa-
TOYHO M3ydeHHBIMH. K uX dgmcmy
OTHOCHUTCSI M TIpOONieMa W3y4YeHHUs
OMOXMMHUYCCKUX MEXaHHU3MOB JH-
TOMOPE3UCTEHTHOCTH  JIPEBECHBIX
pacTeHHid, Tak Kak UMEHHO YpPOB-
HU KOHCTHTYTUBHOU U HHIYIIUPO-
BAaHHOM  DHTOMOPE3UCTEHTHOCTHU
JIETEPMUHUPYIOT KaK CTEINeHb Jie-
(honmranuu APEBOCTOEB, TaK U Ipe-
JIOTBPAILIEHUE CUIIBHON MOBTOPHOM
nedonuaruu kpoH [1].

B cucreme B3aMMOOTHOIICHUH
JIEPEBO — HACEKOMBIC OMOXMMHYE-
CKHIl cocTaB KOPMOBOTO cyOcTpara
(XBOM M JIUCTHEB) MMEET HCKIIFO-
YUTEIBPHO Ba)KHOE 3HAYCHHE. DTO
OOYCIIOBIICHO Te€M, YTO B KJIETKax
JUCTBEB  JPEBECHBIX  PACTCHUI
COZIEPKUTCS IUPOKUA HAOOp de-
HOJBHBIX coenuHenuid. [Ipenro-
JIaraeTcsl, YTO OHHU BBIIOJIHIIOT
pasnuyHbie OHOXUMHUYECKUE (YyHK-
LIMH, B TOM YMCIIe 3alIuTHbIe. Tak,
110 MHEHUIO Psiia UCCIIEIOBATENEH,
(heHONMTIIMKO3UABI ¥ aKAJOUIBI
OCYIIECTBIISIIOT 3alUTHBIE (DYHK-
LIUH JIUCTHEB OT MMOBPEXKIICHHUS Ha-
CEKOMBIMH (33 CUeT aHTH(PHUIAHT-
HBIX CBOKCTB) [2—4]. ®naBoHOMIEI
U (DEHOJIBHBIC KHCJIOTHI OCYIIECT-
BJISIFOT QHTUOKCHIAHTHYIO 3aIlUTy

KJIETOK JHCTheB [5, 6]. 3amaueii

JAHHOTO HMCCIICMOBAHUS OBLIO H3Y-
yenue ¢ nomoinbio BOXX cocrasa
(beHOJIBHBIX COCUHEHUM, JneTep-

MHUHUPYIOLINX
rapaMeTpbl KOHCTUTYTHBHOW 3H-

KOJIMYCCTBCHHBIC

TOMOPE3UCTEHTHOCTH B OEpEe30BBIX

Jecax, OCIaOJNEHHBIX aHTPOIIO-
TeHHBIMU (DAKTOPAMHU B YCIIOBHSX
necocrtenu 3aypaibsi. B ycnoBusix
TIOJTHOTO OTCYTCTBHA (pakTopa me-
(donuanuu U BeCEHHE-JICTHUX 3a-
CyX B KOHTPOJIbHBIX JPEBOCTOSAX
npeobamaromuM (HakTopoM, BIIH-
SFOIMM HAa COCTaB U COJACPIKAHUC
(DCHOJIBHBIX COCIUHEHUH, MOXKET
ObITh YPOBCHb KOHCTHTYTHBHOU

OHTOMOPE3UCTCHTHOCTHU.

MarepuaJibl U METOAbI

st xpomarorpaduueckoro ana-
NM3a TPOBOAMIICS COOp JIMCTHEB
Oepe3bl MOBUCIION M3 OYaroB Mac-
COBOIO Pa3MHOKEHHUSI HENapHOIo
LIEJIKOIIPsa Ha MPOOHBIX IJIOMIA-
JSIX C €XKETOJHO PETHCTPUPYEMBIM
IpoueHTOM Je(oNratuu KpOH H
3a IpaHULEN 04aroB, IJE€ OTCYyT-
ctBoBasia jaedonmanms. Bisthe
KaXJI0H mNpoOBI OCYLIECTBIISIOCH
OT HECKOIBKHUX JEpEBbEB. 3areM
IpoOB! CMEIIMBAINCH IS [IOJTy4e-
HUSI cpeaHel nmpoObl. Ouvarn mac-
COBOTO Pa3MHOKEHHSI HaXOJIATCS
B KameHnck-VYpanbckom paiioHe
CaepanoBckoii obnactu. IIpoGubie
TUTOIIA M pacroiaraiuch B Oepes-
HAKax BOMM3M moc. [lokpoBckoe.
KonTponbsHble TIpoOBI B35TH B Oe-
pe3Hsikax BOJIM3U TOC. XPaMIlOBO,
pacTymmx B CXOIHBIX JIECOPACTH-
TEJbHBIX YCIOBHSIX.

Cpazy nociie cOopa JucThs Oe-
Pe3bl BBICYIIMBAJIN [IPU KOMHATHOM
TeMIleparype, 3areM pa3MaliblBa-
mu. Ilocme sToro HaBecky ¢ 2 T
Pa3sMOJIOTBHIX JIMCTHEB CMEIINBAIIM

¢ 20 ma 95 %-Horo 3raHoNma. DKC-
TPakIHio (HEHOIbHBIX COCANHECHUI
U3 JIMCThEB Oepe3bl IPOBOAMIH
B 00paTHOM XOJIOJMJIBHUKE Ha BO-
nsiHOM OaHe B TedeHue 30 MUH mpH
kuneHun pacrsopa. Ilocne 3toro
CYCIICH3UIO  TICHTPUDYTHPOBAITH
mpu 10000 g B Teuenme 10 muH.
Xpomarorpaduieckuii aHaIn3
MIPOBOJIAIIH HA KHJIKOCTHOM XpOMa-
torpade Scimadzu LC-20 co criek-
TpodoToMeTprueckuM YD-nerek-
TOpOM. JleTeKTHUpoBaHUE SITHOEHTA
OCYIIECTRISUTA OMTHOBPEMEHHO Ha
JBYX Mosiocax monomienust (254 u
360 HM) Ha XpomaTorpaguuecKoi
kostonke PerfectSil Target ODS-3
5 MM ¢ oOpamieHHor (a3oit pas-
mepamu 250 X 4,6 mm.
I'paieHTHOE HITIOUPOBAHKE TPO-
Bomwioch B guanasone 10-50 %
CO CKopocThi0 1 MI B MHUHYTY
npu temneparype 40 °C. Omo-
ear A — aneronutpwi — 0,05 M
(docdarapnii  OydepHBIii  pacTBOp
(pH = 3,0); amoent B — areronu-
TP
HOCTh XpoOMarorpauueckoro asa-

: poza (9:1). Ilponomkures-

mza — 50 mun npu 40 °C. U3 Hux
ot 0 10 30 MHH IPOBOJMIIOCH TPAJIH-
SHTHOE DIIFOMPOBAHKE B JIHAIA30HE
10-50 %, 3arem B Teuenune 20 MuH
npu  KoHneHtpammu 50 %. ns
naeHTHOUKAIMHA  PEHOIBHBIX  CO-
SIMHCHHH HCIIONTB30BAIIN BEIECTBA-
ceunerenn dupmbr: Fluka, Sigma,
Aldrich: aBuxymspuH, arureHuH, ap-
OyTHH, KBEPIICTUH, HW30KBEPIICTHH,
KaTapoBasi KHUCJIOTa, THUICPO3H]I,
rajyioBas KHUCJIOTa, THAPOXHHOH,
pyTtuH, KodeiiHas Kuciota, depy-
JIOBasi KUCJIOTA, aCKOPOWMHOBAsI KHC-
yota, 4-ko(heOWIXMHHAS KHCIIOTA,
5-ko(heoMITXMHHAS KHCIIOTa, KEMIT-
(bepot, JTFOTEOIHH- /-IJTFOKO3U/T, MU-
PHIICTHH, CAJIUIHH, CATUJIPO3HU/I.
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Pe3syabTarhl

Xpomatorpaguyeckuii  aHanu3
(BOXX) eHOMBHBIX CcOEAMHE-
HUH U3 TUCTHEB Oepe3bl TOBUCIION
W3 3aTyXIIMX O0YaroB MacCOBOTO
Pa3MHOXKEHHsSI HETIAPHOTO IIEITKO-
npsina BeIsiBMIT 60 pasmuYHBIX CO-
enuHeHni (pucyHok). BOXX de-
HOJIBHBIX COCJIMHEHUI U3 JINCTHEB
Oepe3bl 3a TpaHULAMU O0YaroB
(B KOHTPOJIBHBIX JAPEBOCTOSIX) BbI-
SIBUJT 73 Pa3IUYHBIX COCMHEHHUSI.
W3 obmiero xomudectBa (paxiiuii
Hamu uaeHTUHUIrpoBano 21 ¢e-
HOJIBHOE coefuHeHue (Tabmima).
[lo xuMuUeckoMy COCTaBy 3TO
Obutn (hmaBoHOM B, (heHOoNKapOo-
HOBBIE ¥ THJJPOKCUKOPHYHBIE KHC-
JIOTHI.

Hamu npoBenieH Kak TOTaabHBIN
CPAaBHUTENIBHBIN KOJIMYECTBEHHBIN
MOTIApHBIM aHAJIN3 BCEX BbISBJICH-
HBIX TpPU XpoMmarorpaduu IMHUKOB,
TaKk ¥ aHallu3 WICHTH(QUIMPOBAH-

v

HBIX HaMH (CHOJIBHBIX COCIHHE-
Huil. ToTanbHBIA MOMApHBIM cpas-
HUTEJIBHBIA aHau3 00pasloB W3
3aTyXIIUX OYaroB U KOHTPOJBHBIX
JIPEBOCTOECB (32 rPaHUIIAME OYaroB)
yOequTeNnbHO  MPOJEMOHCTPHPO-
BaJI, YTO 3TH 00pa3Ilbl 3HAYUTEIBHO
pa3nyauch MKy COOOM.

B nenom Hamu ObLIO WACHTHU-
(GUIMPOBAHO TPU THIIA PEAKIHH:
HeWTpanbHas (OTCYTCTBHE KOJTHUeE-
CTBEHHBIX M3MEHEHHMH B COCTaBe
UJICHTUYHBIX [MKOB), BO3pacTaHUe
COZIepKaHKsI COCMHEHUSI B COCTa-
B ()paKIMK U €r0 CHIKCHHE.

Kak mokazaiu pe3ynbrarbl TO-
TaJIbHOTO CPAaBHHUTEIBHOTO H3y4e-
HUS XpOMaTorpamM, B o0Opasiax u3
0YaroB ¢ MakCHUMAIbHOH JiedoIu-
anueit (ouar ITokpoBckoe) HabIrO-
JIaeTCsl 3HAYUTEIbHOE JOMHUHHPO-
BaHue (pakiuii ¢ 3aMETHBIM CHU-
JKCHUEM COJICPIKAHUST COCAMHCHUIA
B muke (48,35 %) mo cpaBHEHHIO

C TaKoBBIMM Ha KoHTpoiue. [Ipu
3TOM 00palaeT BHUMAHUE 3HAYH-
TEJIbHBIA yYPOBEHb WU3MEHEHUsI CO-
JIep KaHMs 9TUX coeuHeHui. Bos-
pacTaHue cojiepkaHusi (PeHOTbHBIX
coeqMHeHMI BbIsiBIIeHO y 43,55 %
(hpaxrmii.

(orcyT-
CTBHE KaKUX-THMOO KOJIUYECCTBEH-

xXpomarorpapuaecKkux
Helitpanenass peakuus
HBIX H3MEHEHMI) HaOmomanach
y 8,06 %. B aToM oTHOMICHNH 3Ha-
YUTENHHO OoJiee MH(OPMATUBHBIM
MOXET OBITb aHaNINW3 TEHICHLMH
WICHTH(PUIIUPOBAHHBIX HaMH (e-
HOJIBHBIX COSJIMHEHUH.

Kax noxkazanu pe3ysibrarsl, IpHU-
MEPHO TaKOH e CHEeKTP TeHACHIUN
BBISIBIICH HAMH U TIPH CPABHUTEITb-
HOM IIOIAPHOM aHAJIN3€ WIEHTH-
¢uLpoBaHHBIX (DEHOJBHBIX COe-
nuHenuil. Ho pacrnipenenenue 1o
XapakTepy M3MEHEHUH 3aMEeTHO
paznnyaiuck. BorsineHo, 4ro ko-

JIMYECTBO I/IHCHTI/I(I)I/IHI/IPOBEIHHI)IX

800-Detector A
! 4 25
0

[
-

BOXX d)eHOJ'IBHLIX COCi[I/IHeHI/IfI U3 JHUCTHBECB 66])33]:1 IIOBHCJION B 3aTyXIIUX O4darax MacCOBOT'O PA3MHOXCHHUS HCIIApHOIO
HIeTKOTIpsizia: 2 — acKOpOMHOBask KUCioTa; 3 — apOyTuH; 6 — kadraposast kuciaoTa; 9 — rauioBas KHCIOTa; 8 — CaJHUIMH;
10 - xooeitnas kucnora; 11 — canuaposun; 12 — 4-xodeounxunnas kucnora; 19 — pyrun; 20 — 5-kopeonmIxuHHAsT KUCIOTA;
21 — ¢epynoBas kuciora; 22 — JIOTCONHH-/-DIOKO3UA; 23 — HM30KBEPLUETHH; 24 — HM30KBEPUUTPUH; 25 — TUNEPO3UI;
28 — aBukysspus; 30 — mupuuetus; 36 — nmoreonuH; 37a — kBepueTHH; 41 — anurenuH; 42 — kemngepo
HPLC of phenolic compounds from birch leaves suspended in damped outbreaks of the Gypsy moth (Lymantria dispar L):
2 —ascorbic acid; 3 —arbutin; 6 — caftaric acid; 9 — gallic acid; 8 — salicin; 10 — caffeic acid; 11 — salidroside; 12 — 4-caffeoylquinic
acid; 19 — rutin; 20 — 5-caffeoylquinic acid; 21 — ferulic acid; 22 — luteolin-7-glucoside; 23 — isoquercetin; 24 — isoquercitrin;
25 — hyperoside; 28 — avicularin; 30 — myricetin; 36 — luteolin; 37a — quercetin; 41 — apigenin; 42 — kaempferol
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CpaBHUTENBHBIN aHAN3 UIEHTU(UITMPOBAHHBIX (PEHOIBHBIX COSANHEHUN

B JIUCTBAX 6epe3BI ITOBUCJION B KOHTPOJIbHBIX 1 ,Z[e(l)OJ'II/II/IpOBaHHLIX HaCaXKIACHHUAX
Comparative analysis of identified phenolic compounds in leaves

of birch leafed in control and defoliated plantings

Kontpois Control edommanus Defoliation
Hanmenosauune GeHONBHOTO A6copbumst (Mv) Abcopbumst (Mv)
COCIHERH X+SD X£SD Retenﬁgn time (S360}/L8254)
Name of phenolic compound Absorption Absorption
Acfggfg;’c‘sggig*a 110,87+8,32 127,67+9,38 2,7 0,0081
AAprmﬁ]H 417,93+27,14 177,59+11,65 3,01 0,0649
rggﬁﬁ:a;‘ C‘;('jm 1256,5+91,18 1075,86+87,35 3,45 0,0088
K‘é‘*;?gg’; e 30,13+2,77 19,31+1,48 6,2 0,534
Kag’;;g;’iﬁaﬁ;a 89,13+6,59 80,0+6,15 4.23 0.093
Csam_‘“_“H 113,04+8,48 186,206+12,11 4,77 0,0763
alicin
%ﬁ;‘ﬁggﬁ;‘eﬂ 60,57+4,22 63,79+4,17 6,5 0,009
S;g‘;‘r’g;ﬁé 1286,96+81,79 1132,76£76,12 11,57 0,803
44??%3%?322? 69,5615,12 19,31+1,13 6.21 0,309
PRyuTtPi‘;’ 133,9+10,97 283,01+19,71 10,24 0,921
55“2;1’;;’;‘;’;?]‘;%";;5“ 137,6111,69 200,86+14,58 10,57 0,658
Pepyosa K 14 103,45+7,22 81,89+5,12 11,0 0,211
Hll_OuTtee%mH;gEE%};?;gH 104,3547,75 33,62+1,95 114 0,854
Hf;;é*jg%ﬁfﬁ“ 157,82+11,17 46,55+3,18 12,25 0,926
H?;’é‘gjgfcﬁll’;‘“ 165,41+9,26 150,68+11,19 12,85 0,715
A:;‘éﬁ?;‘f;‘;‘* 178,26+9,66 230,23+16,63 15,23 0,581
Mﬁgﬁgg;ﬁ*‘ 15,87+1,12 8,62+0,52 16,89 0,94
loneonn 15,78+1,16 6,85+0,78 234 0,985
KSSS;ZTIEH 108,67+7,21 96,70+5,18 24,85 0,97
‘ng;ﬁlf;‘ 8,67+0,61 10,09+0,75 28,9 1,18
EZ“;;%?E%} 41,08+2,59 53,517+3,86 30,0 1,22
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(heHONBHBIX COCAMHEHWH, COACp-
JKaHUE KOTOPBIX CHIDKAETCsl, OBLIO
(B 3aryXImMx oyarax) 3HAYUTEIIBHO
BBIIIIE, YEM 10 Pe3yJIbTaraM TOTalb-
HOTO TIOMAPHOTO CPaBHUTEIHHO-
ro aHayim3a, U cocTasisuio 66,7 %
(cm. Tabmuiy). KommuectBo pak-
Ui (PEHOIBHBIX COCTMHEHHH, CO-
JiepKaHWe KOTOPBIX ~ BO3PAcTalo,
cocraBisio 33,3 %. CoenuHeHuit
C HEUTpAILHOH peakiuei He ObLIO.

B nepByto ouepens HauOobIIIe-
rO BHUMAaHHUS 3aCIyKHBAIOT OCO-
OCHHOCTH peakuuy (PEeHOITITNKO3H-
JIOB, POJIb KOTOPBIX KaK (paKkTOpOB,
JCTCPMUHHUPYIOIIMX  [apaMeTPhbI
SHTOMOPE3UCTEHTHOCTH, ObLIa JI0-
KazaHa panee. Kak mokaszanu pe-
3yNbTaThl, COJIEpXKaHhe apOyTHHA
B JIUCTBSIX M3 3aTyXIIUX OYaroB
OKa3aJioCch 3HAUUTENLHO  HIIKE,
YeM B KOHTPOJBHBIX JIPEBOCTOSX.
Takass >xe peakuusi HaOIrOIANACh
u y camuaposuaa. HaoGopot, co-
Jep)kaHue CalMIHA OBIIO 3aMeT-
HO BBIIIE, YeM B KOHTPOJBHBIX
apeBoctosix (cMm. Tabmuiy). 910
JICMOHCTPHPYET, YTO IepeUrCciIeH-
HbIe HaMU (EHONTIIMKO3UABI MO-
I'YyT paccCMaTpUBAaThCsl KaK BayKHBIC
KOMIIOHEHTBI KOHCTHTYTHUBHOMN
SHTOMOPE3UCTEHTHOCTH, TaK Kak
COOTBETCTBEHHO B KOHTPOJIBHBIX
JPEBOCTOSAX COZIEp)KAHHWE JIBYX W3
HuX ObUIO BbIIE. ClemoBaTebHO,
M0 3TUM BaKHEUIIMM MapaMeTpam
YPOBEHb KOHCTUTYTHBHOW 3HTOMO-
PE3UCTEHTHOCTH B JIPEBOCTOSIX BHE
04aroB ObLI BhIlIE. B mucThsIX Oepe-
3Bl M3 3aTYXIINX 04aroB CHUKAIOCh
TaKKe cojepkaHue KadTapoBOH,
ko(eliHoM, TamioBo, (epynoBoii
n 4-ko(pCOMIXMHHON KHUCIIOT, W3
(hIaBOHOMIOB — THITEPO3UJIA, JIFO-
TEOJIMHA, JIIOTEOJIMH-/-TIIIOKO3U/Ia,

M30KBEPIICTHHA,  W30KBEPIUTPH-

Ha, MUPHIIECTHHA, KBEPIIETHHA (CM.
cozep-
*aHus (DEHOJBHBIX COCIMHEHUI

Tabmuity). Bospacranue
B 3aTyXIIMX OdYarax HaOIIoanoch
Yy aCKOpOMHOBOUM KHCIJIOTHI, U3BECT-
HOM KakK CHUJIbHBIA aHTHOKCHUJIAHT,
pytuHa, 5-KOK, canwummaa, anmre-
HUHA, aBUKYJISIPHHA H KeMI(hepora.
Kak wm3BectHo [3], MexaHuveckoe
MOBPEXICHNE JIMCTheB (medou-
anust) COTMPOBOXKIAETCS aKTHUBH-
3anueil  cuHTe3a  (PIIaBOHOUJIOB,
BBIMOJIHSFOIINX 3aIUTHYI0 W aH-
THOKCHIaHTHYIO QYHKIIMHA. MOXXHO
MpeAIoJararb, Y70 IMEHHO C STHM
MEXaHU3MOM CBSI3aHO YBEJMUCHHE
cofiepkaHust (pIaBOHOWIOB B JTH-
CThIX B JAe(OIMUPOBAaHHBIX Oe-
pesuskax [7]. YuureBas TO, 4TO
MOeIaHNE JIMCThEB paHee jedoru-
HUPOBAHHBIX JICPEBHEB BBI3BIBACT
Yy HEMmapHOTO MIEIKOMps/Ia CHIKE-
HUE BBDKUBAEMOCTH, MOXHO ITPE]I-
roJjiararh, 4To, MO KpalHEel Mepe,
4acTh  (DEHOJNBHBIX  COCAMHCHHIM
B JICTBSIX Oepeswl mocie aedoru-
aru  o0NalaeT aHTU(UIAHTHOM
AKTUBHOCTBIO.

B memom MBI mpeamonaraem,
YTO U B KOHTPOJIbHBIX JIPEBOCTOSX,
T7ie TIOJTHOCTHIO B TIEPHO/ BCIIBIIII-
KH OTCYTCTBOBasla Jehornarys,
u B Oepe3HsKax B 3aTyXIIHUX odYa-
rax, rme B 2010 r. ormewanach
60 %-nas nedonmanus KpoH, 3a-
TEM eXerogHo cinabas nedonu-
arusa ot 10 go 20 %, Ml HAOIIIO-
JTAa€M TIPOSIBJICHHE KOHCTUTYTHUB-
HOM SHTOMOPE3UCTEHTHOCTH. DTO
00yCJIOBJIEHO TE€M, HYTO peaKIus
3aMEJICHHOW  MHAYLHUPOBAHHOU
SHTOMOPE3UCTCHTHOCTH IPOSIBIISI-
€TCsl B OCHOBHOM B TEYEHHE 3 JIeT
nmociie  pedommaruu.  Pazmuuuns
)K€ B Xpomarorpauyeckux mpo-
¢unsx o0yCIIOBIEHO, TTO HAIIeMY

MHEHUIO, B 3HAUUTEJIbHOH CTENICHH
pasInuusiMU B YPOBHE KOHCTHUTY-
TUBHOH SHTOMOPE3MCTEHTHOCTH.
O4eBUIHO, YTO B KOHTPOJBHBIX
Oepe3HsIKax €€ YpOBEHb 3HAuM-
TEJIHO BBINIC, YEM B JPEBOCTOSX
U3 3aTyXIIUX o4aroB. MIMeHHO To
aTON mpuumHe y 66,7 % deHonb-
HBIX COEJUHEHUN UX CONepKaHHe
B JIUCTHSIX 3aMETHO BBIIIE, YEM
B JIUCTBSIX Oepes3bl W3 3aTyXIIUX
o4aroB. Jt1o apOyTHH, KadTaposas,
rajuioBasi U Ko(eiHas KHCIIOTHI,
THIICPO3U,

caimapo3n, JrTCO-

JIUH-/-TIIOKO3Ul, W30KBEPIICTHH,
M30KBEPLIUTPUH, MUPHULIETHH,

4-KDK,
Bboibiioe

JIFOTCOJINH, KBCPUUTUH,

(depyinoBasi  KUCIIOTA.
KOJINYECTBO (EHONIIIMKO3UJIOB
B MX COCTaBe, KaK MOKa3aHO paHee
[3, 4], obmanatoT aHTH(UIAHTHO
AKTUBHOCTBIO ¥ 00€CIICUNBAOT BbI-
COKMHI YpOBEHb KOHCTUTYTHUBHOM
9HTOMOPE3UCTEHTHOCTH. B 1enom
YCTaHOBIICHO, YTO MPOTEKTHBHBIMH
CBOMCTBAMH TIPOTHB HACEKOMbIX
00naaroT ajyIeIOXUMUKH U3 BCEX
KJIACCOB BTOPUYHBIX META0OIUTOB:
TEPIICHOU IbI, (DEHOJIBI, AJTKATIOUIBI
[7-16]. MuTepecHO OTMETHTb, YTO
OOJBITMHCTBO (PCHONBHBIX COCIH-
HEHUil, y KOTOPBIX COJICpIKaHHE 3a-
METHO TMOBBIIIACTCS B PE3yJbTare
aKTUBAIlUM 3aMEIJICHHON >HTOMO-
PE3UCTEHTHOCTH, Yepe3 2 roaa mo-
ciie 60-70 % nedonuanuu cosrma-
JTAIOT ¢ COCTaBOM (DEHONBHBIX CO-
CIMHECHHI B JIUCThSIX KOHTPOIBHBIX
JPEBOCTOECB B JJAHHOM HCCIIE/IOBa-
unun [7]. TTo HameMy MHEHHIO, 3TO
MOXKET CBHUJICTEILCTBOBATH O TOM,
YTO TIapaMeTpbl WHJYyIUPOBAHHOW
JHTOMOPE3UCTEHTHOCTH U KOHCTH-
TYTUBHOHW JETEPMUHHUPYIOTCS OJIU-
HAKOBBIMHU (DEHOJIbHBIMU COE/INHE-

HUAMMU.
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Knrouesvle cnosa: maccusnas opesecuna, Kapoamuoopopmanrb0ecuoHblil Kiell, YCKOPUmeib OmeepicoeHus,
NPOOONIAHCUMETLHOCTID Nbe3000PAOOMKIL, MeOETbHbIE WUNMbL, CIMEHO8blE NAHELL.

[TpuBoautcs uHpopManus 0 pa3pabOTaHHOM METOAE CKJICHBAHMS JAPEBECHHBI XOJIOJHBIM CHOCOOOM, MO-
3BOJISIFOIIEM 3HAYUTEIBHO COKPATHTh IMKI MThe3000pa00TKH U YBEIHYHUTh TEM CaMbIM IPOU3BOIUTEIHHOCTD
npeccoBoro obopynosanus. [IpeaiaraeMoe TEXHUYECKOE PEIICHHE MOXKET CYIIECTBEHHO COKPATUTh BpEMsI 3a-
MPECCOBKH 3aroTOBOK KJIGEHOTO Opyca ¢ 4-5 4 710 HeCKOIbKUX MUHYT (Kak MpaBUIIo, OT OIHOM /10 Tpex). [Ipn
9TOM NpPHU BHEJAPEHHH HOBOT'O TEXHUYECKOTO PELICHHUS] HEe TOTPeOyeTCsl N3MEHATh TEXHOJIOTHYECKHE PEKUMBI
NPECCOBaHMsI U, B YACTHOCTH, YBEIUYMBATh JIABJICHHE TIPECCOBAHMS WIIM 3HAYUTEIHLHO MEHSITh KOHCTPYKIIUIO
npeccoBoro obopynosanus. Ha moBepXHOCTb OHOW M3 CKICHBAEMBIX JeTajell ¢ TOMOLIBIO KJICEBBIX BAJIbIIOB
HAHOCST KJICH, BKITFOYATOIIMIA CBS3YIOIEE U OTBEPANUTEINH B ONTUMAIBHBIX IPOITOPIHAX : HATPUMED, CMOJIa Map-
ku KO-MT-15100 mac.g. + 15 mac.4. 5 %-Horo pacTBOpa IIaBeieBON KUCIOTHL. B TpoMexyTke Mex Iy Kiree-
BBIMU BaJIbIIaMH U TIPECCOM Ha KOHBEWEPE YCTaHABINBAIOT JOTIOJIHUTEIbHYIO EMKOCTh C TOJOrpeBoM. EMKoCTh
MOYKET MPeICTaBIATh COOOM KaleIbHUILY WIIH COTUIO, M3 KOTOPOH 10 3a/JaHHON NMPOrpaMMe Ha KIIeeBYIO ITOBEpX-
HOCTb JICTAJM KaIUISIMH JIOTIOTHUTEIBHO HAHOCST HATPETHIN PACTBOP CHEIUATBHOTO YCKOPUTEIISI OTBEPIKICHHSI.
Pexomenayemas remmneparypa HarpeBa pacTBOpa ycKopuTens qommkHa ObTh B ipenenax 60-80 °C. Karmuu ycko-
pUTENsl HAHOCAT Yepe3 paBHbIC MPOMEKYTKH Ha KJIEEBYIO MOBEPXHOCTH JIETAIH, MOCIE YEro UX COBMEIIAIOT
MEXIy cOO0H M TOMEIIAIOT B XOJOMHBIN Mpece, Tae ux ckiaeusaroT mox masienueM 0,2—-0,8 MIla B Teuenue
1-3 muH. 3arem CKJeeHHBIE JETall BBLACPKUBAIOT B CTOMAX JI0 IMOJHOTO OTBEPKICHHUS OCHOBHOTO KIJIEEBOTO
CIIOA.

Hawubonee yiauHpIM BapuaHTOM HCIOJIL30BAHUS JJAHHOW TEXHOJIIOTHH MOJKET CTATh ITPOM3BOJICTBO CTOJSIPHBIX
TUTUT, MEOCIBHBIX IIUTOB, TPOM3BOJCTBO CTEHOBBIX MaHEJeH IePeBIHHBIX IOMOB H JIp.
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Key words: solid wood, urea formaldehyde glue, accelerator, curing, duration of pitabread, furniture panels,
wall panels.

A method of bonding wood cold way to significantly reduce the cycle pitabread and thus increase the
performance of the press equipment. The proposed technical solution can significantly reduce the time of
pressing billets of laminated veneer lumber from 4-5 hours to few minutes. As a rule, from one to three minutes.
Thus, the introduction of new technical solutions, will not need to change technological regimes of compacting
and, in particular, the increase in the pressure of pressing or significant changes in the design of extrusion
equipment. On the surface of one of the bonded parts using glue roller to apply the adhesive comprising binder
and hardener in the optimal proportions, for example, resin grade KF-MT -15100 wt.h. +15 wt.h. 5 % solution
of oxalic acid .Between the adhesive rollers and the pressure on the line to install additional capacity is heated.
Capacity can be a dropper or nozzle, from which for a given program on the adhesive surface of the part
drops are additionally applied to the heated solution of a special curing accelerator. The recommended heating
temperature of the solution accelerator must be in the range of 60-80 °C. Drops of accelerator are applied at
equal intervals on the adhesive surface of the part , after which they combine among themselves and placed in
a cold press, where they are glued together under pressure 0.2—-0.8 MPa for 1-3 min. Then glued the parts stand
in the feet to fully cure.

The most successful use of this technology may be the carpentry plates, furniture boards, manufacture of wall
panels of wooden houses, etc.

BBenenue
CknenBaHue TPU W3TOTOBICHUU
WU3JIENIMA U3 MAacCUBHOM JpeBecH-
Hbl WMEET WIMPOKOE TpPHUMEHEHHE
B TIPOM3BOJICTBE. DTO M W3TOTOBIIE-
HHUE MeOend, IUTOBOTO IIapKeTa,

MapKEeTHBIX JOCOK U CTOJSIPHO-CTPO-
UTEBHBIX W3MIENUH, U JOMOCTpOe-
HHUE, W MPOU3BOJCTBO OT/EIOYHBIX
naHesied Jyis BHYTPEHHEH OTaen-
KA TIOMEUIEHU M MHOTHE BUJIBI
JIpyrof MpOIYKIMU W3 MAaCCHBHOM

JipeBecuHbl. B 3aBHCHMMOCTH OT Ha-
3HAUEHUs] W BUJA MPOAYKLMU IIpHU-
MEHSIOT XOJIOAHBIA WIM TOpsSYUid
CHOCOOBI CKIJICMBAaHHS JIPEBECHHBI.

B mnHacrosmee BpeMs xummnde-
CKasl POMBIIIIJIEHHOCTh IIpeylara-
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eT OOJIBIIIOI ACCOPTUMEHT KIIEEBBIX
MaTepuaioB, KOTOPhIE YK€ HCIOb-
3yIOTCSl WM TIOTEHIUAIBHO MOTYT
MIPUMEHSTHCS B JIepeBO0OpadaThI-
Baroleil npomeinuieHHocT. K co-
JKaJICHUIO, YHUBEPCAJIBHOTO Kiles,
KOTOPBIA MOT OBI OBITH HCITOIB30-
BaH JIJISl BCEX CYIIECTBYIOIINX TEX-
HOJIOTHH JIepeBOOOPaOOTKH, HET.
VY Kaxmoro Kies WMEIOTCS CBOH
MIOJIOXKHUTEITHHBIE WIIM OTPHUIIATENb-
HbIE 0COOCHHOCTH.

HarypansHble Ki1eeBbie Marepu-
aJIbl MOTYT WCIOJIb30BAThCS BE3/IE,
onHako 3a mocienHue 20 et or
HUX TIOYTH TIOJTHOCTBIO OTKA3aJTUCh
u3-3a X JAeQUIUTa, W3MEHEHHN
TEXHOJIOTHH, OBBIIIEHHS TpeOoBa-
HUI K Ka4eCTBY KJICEHOW MNpPOIYK-
U U WHTCHCU(PHUKAIMU TIPOIIeC-
COB CKJICHBAaHHUSI.

Hapsany co MHOrMMHM TEXHOJO-
THYECKUMH TIapaMeTpaMu pPeXuMa
CKJICUBAHMS Ba)XHOU COCTaBIISIO-
el mporecca CKICWBAHUS SIBIIS-
€TCSI BpeMsl BBIICPKKU CKIICHUBA-
eMOro Marepuaiia B Tpecce, 4To
BO MHOTOM OIIPE/ICNISIET TEXHUKO-
OpraHU3aIOHHBIC MOKa3aTesu
3G PEKTUBHOCTH  MPOU3BOJICTBA.
B GonpmmHCTBE CityyaeB CKiIenBa-
HUE JIPEBECHHBI XOJIOAHBIM CIIOCO-
OOM BBINOJHSCTCS C JJIMTEIBHON
BBIJICPKKOM 3aroTOBOK B 3arpec-
coBanHoM Buje. [Ipomomkurerns-
HOCTb TIbe3000pa0O0TKH COCTABIISET
or 30 g0 120 MuH U ompeneseT
3¢ PEeKTUBHOCTE  PabOTBHI  TIpec-
coBoro obGopymnoBanusi. I[losTomy
YCKOpPEHHE TIPOIIECCa OTBEPKICHHIS
KJIes ¥ YMEHBIIICHHE BPEMEHH BbI-
JICPIKKU  CKJICMBAEMbIX 3arOTOBOK
B 3aIIPECCOBAHHOM COCTOSIHUHM UME-
€T BOKHOE U aKTyallbHOE 3HAuUCHHe
JUIsL JIepeBo0OpadaThiBaroNiei mpo-
MBIIUICHHOCTH [1].

CKIieMBaHuE JPEBECHHBI JTFOOBIM
CIOCOOOM TIOMOTaeT Oolee parfo-
HAJILHOMY HUCIIOJIb30BaHUIO JIPEBEC-
HOTO CBIPbSl M JIA€T BO3MOXKHOCTB
HE TOJBKO CHWKaTh MaTepualloeM-
KOCTh H3TOTaBJIMBAEMOW MPOIYK-
U ¥ OoJiee IMOJTHO WCIIOIB30BATh
HU3KOCOPTHBIC IMUJIOMATEPHAIBI H
OTXOJIbl, HO W TOBBIIIATH (HOPMO-
YCTOHYUBOCTD, KECTKOCTh U IPOY-
HoCTh m3aenui. [locne ckienBaHus
3aroTOBKaM Jier4e IpujaBarh Tpe-
OyeMyro (popMy, MOXKHO YMEHBIIIATh
WM YCTPAHSTh aHU30TPOIIHIO TTPOY-
HOCTHBIX U YIPYTHX CBOWCTB, TIO-
BBIIIATh OTHE-, OMO0- ¥ XUMUYECKYIO
CTOMKOCTh MaTepuaia u T.1. [2].

CkienBaHUE TakKKe IMO3BOJSET
MoNTydaTh W3 TOHKHX MHJIOMATe-
pHAJIOB U IITIOHA JETaId KPYITHBIX
CEUCHMIL. 3a CUeT MEHBIIEro pac-
X0Jla CBhIPbs, HMCIIOJIb3YEMOIo s
W3TOTOBJICHHS KJIECHBIX JeTalei,
nX ce0eCTOMMOCTb HAMHOT'O HIKE,
4yeM y AeTallel U3 LeJIbHON JpeBe-
cuHsl [3].

[ToaToMy pa3nUYHBIX BHUIIOB M3-
JIeNi 1 10Ty pabpHKaToB, IS KO-
TOPBIX CKIJICHBaHUE TPUMEHSCTCS
KaK OCHOBHOW CIIOCOO COeuHe-
HUS WM KOHCTPYHUPOBAHUS, OYCHb
MHOI0. JT0 U MeOellb, U IIUTOBOKU
MapKeT, U MapKETHBIC JOCKH, U KJIIe-
€HBIC HECYIIME W OTPaAXKIAIOIINE
koHCTpyKImHu (Oanku, apku, dep-
MBI, HIATHI), U TIEPEBOTHBIC ¥ MO-
CTOBBIC OPYChs, IIMajbl, JIBEPHBIC
Y OKOHHBIE OJIOKH, COOPHBIE JKUITbIE
JomMa u T.1. [4].

Jost

CKJICUBAaHHA z[eTaneﬁ n3 MacCCHB-

YCKOPEHUS  IPOLIECCOB
HOW JIPEBECUHBI OOBIYHO MTPUMEHSI-
FOT TOPSTIHE CTIOCOOBI CKIICHBAHUS.
K coxanenuto, ux npuMeHEHHE
WHOTJa NPUBOAUT K TOSBIICHUIO

CYIIIECTBEHHOTO Opaka B U3/IEIHsX.

OTO CBA3aHO C T€M, YTO TOpsTUne
CHOCOOBI CKJIGMBAHUS BBI3BIBAIOT
MOCJISYOIee KOPOOJICHUE CKJIe-
HMBAaeMbIX JIeTaliell U3 3a BO3HMKa-
IONMX TPU HarpeBe APEBECHHBI
BHYTPEHHUX HanpsbkeHuid. Ilpu
CKJIEMBAaHUN JIOCTATOYHO TOJICTHIX
MAIOMaTeprajIoB Takas aedopma-
1usi He Oy/IeT CHUJIBHO TPOSIBIISATh-
cs, HO B CiIydae HCIONb30BAHUS
MHOTOCJIOMHBIX TOHKHMX JiaMesei
neopMarss MOXET OBITh CyIlle-
CTBEHHOM.

XoIoHbIE  CHOCOOBI  CKIICHBA-
HUSL UMCIOT CBOM IPEHMYIIECTBA
M JOCTAaTOYHBIM TOTeHIuan. Tak,
XOJIOZTHOE CKJICMBaHUE MACCHBHOM
JIPEBECHHBI HE BBI3bIBAET KOpoOJIe-
HUSl CKJIeeHHOTo makeTta. OmHako
MIPONIOJDKUTENTBHOCTh  BBIJCPIKKH
MaKeTa TOJ JIaBJICHUEM B IMPECCo-
BOM 00OpYIOBaHWH 3HAYUTEHHA
Y, KaK YKa3bIBAIOCH BBIIIC, MOKET
JUTMTBCS JIO JIByX 4acoB. DTO CBS-
3aHO ¢ Oolee UTHTENBFHBIM BpeMe-
HEM OTBEp)KICHHS KIIEEB XOJIOJ-
HOTO OTBEPIKJCHHS 10 CPABHCHUIO
C KJIGSIMH TOPSYETO Crocoda CKie-
vBaHuA. Pasznnume Bo BpeMeHH
OTBEPXKJICHHUS KJIes MOXET ObITh
B HECKOJIBKO Pa3 MIIM JJaKe B IECAT-
KH pa3 OoIbIIre.

[penyaraemelii criocod yckope-
HUS TIpOIIecca CKIIEUBAHHS MACCHB-
HOW JIPEBECHHBI XOJIOJHBIM CIIO-
co0OM MOXXET UMETh B HACTOSIICE
BpeMs BECbMa aKTyaJlbHOE W BaX-
HOE 3Ha4YeHWe s JIepeBooOpa-
0aThIBaIOIIEH  MPOMBIILICHHOCTH
crpassi [5].

3a OoCHOBy pa3pabOTKW WHTEH-
CU(HKAIIUK TIpOLIecca CKICUBAHUS
ObUT B3AT TIPOIIECC CKIICHBAHUS
KIIeeHOTO Opyca Jisi JIepeBsSHHO-
ro pomoctpoenus. KieeHslit Opyc
ceuernem 450 x 500 MM umeer
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IIMUPOKOE MPUMEHEHHUE JIJIsI CTPOU-
TEIILCTBA JIEPEBSHHBIX JIOMOB JUISA
IMOCTOSIHHOTO M BPEMEHHOTO IPO-
JKUBaHUS B CEBEPHBIX 00JIACTAX
Poccun.

[lpu TpagumioHHOM crHoco0e
MIPOM3BOJICTBA  KJIEEHOTO  Opyca
TpeOyeTcss JIUTeNbHAs BBIICPK-
Ka B 3alpPeCCOBAHHOM COCTOSHHUU
JI0 TIOJIHOTO OTBEP)KACHHUS Kiles,
rmociie 4ero Opyc MOXXHO BBIHYTH
U3 TMpecca M MEPeMeCTUTh Ha
CIIEIyIONmee MeCTO OOpPabOTKH.
JUIUTENbHOCTh TaKOW BBIIEPKKU
MPUBOJUT K YJIOPOKAHUIO KOH-
CTPYKITUH TIPECCOBOTO O0OPYIOBa-
HUS Y UCTIOJIB30BAHUIO TaK Ha3bIBa-
€MBIX KJICUIBHO-BECPHBIX MIPECCOB,
MMEIOIUX OOJBIIYI0 MacCy W BbI-
COKYFO CTOUMOCTb.

[Ipennaraemoe TEXHUYECKOE

peleHrne  MOXET — CYIIECTBEHHO
COKpaTUTh BpeMs 3allPeCCOBKH 3a-
TOTOBOK KJIeeHOro Opyca ¢ 4-5 u
710 HECKOJbKUX (KaK MpaBWiio, OT
OJTHOM JTO TPEX) MUHYT.

IIpu »TOM TIIpHU BHEIPEHUH HO-
BOTO TEXHUYECKOTO PENICHUS He

HOTp€6yeTC$I HU3MCHATH TCXHOJIO-

THYECKUE PEKUMBI TPECCOBAHMS
U, B YaCTHOCTH, yBEJINYNBATh JIaB-
JICHWE TIPECCOBAHMS WU 3HAYH-
TENBHO H3MEHITh KOHCTPYKITHIO
MPECCOBOTO 000PYIOBAHHSI.

WuTencuduunposars TEXHONIO-
TMYECKUil TIporecC CKICHUBAHUS
npeiaraeTcss  CleAylonmM  00-
paszom.

Metonunka ucciie10BaHus1

Ha noBepXHOCTb OJJHOM U3 CKJIE-
MBAaEMbIX JeTajled ¢ IOMOIIBIO
KJICEBBIX BaJIbIIOB HAHOCAT KJIEH,
BKJIFOUAIOIIMNA CBA3YIOILIEE U OT-
BEPAUTECIIbL B ONTHUMAJIBHBIX IIPO-
MOPIHAX . HAITPUMEP, CMOJIa MapKH
K®-MT-15 100 mac.u. + 15 mac.u
5%-HOTO pacTBOpa IIMaBEJICBOM
KHCJIOTEI.

B npomMexxyTke MexXly KIIEEBbI-
MU BaJIblIITaMH W IIPECCOM Ha KOH-
Beliepe yCTaHaBIWBAIOT JOTOTHH-
TEIBHYI0 €MKOCTh C IMOJOTPEBOM.
EmMKocTh MOXET TpencTaBiiTh
c000¥ KanenbHUIy WK COIUIO, U3
KOTOpOH 1O 3aJaHHOM IporpaMme
Ha KJIEEBYIO TTOBEPXHOCTH JI€TaJIH
KaIUTSIMH JIOTIOTHUTEIILHO HAHOCST

Cxema TEXHOJIOTHU CKJIIEUBaHUs JIPEBECUHBI XOJI0AHBIM CIOCOOOM:
1 — eMKOCTB C KJIEeM, 2- KJICCHAHOCSIIUE BaJIbIIbI, 3 — Kani€JIbHUIIA C JOIOJIHUTECIIb-
HBIM OTBEpIHTENICM; 4 — BEpXHsIsl JIeTallb; 5 — COOpaHHBIH MakeT; 6 — Karuim J0MoJ-
HUTEJIBHOTO OTBEPAMTEIIS; 7 — HIDKHSS IeTallb; 8 — TpaHcnoptép; 9 — mIMThl mpecca
Diagram of the technology of gluing wood in a cold way:
1 — container with glue; 2 — gluing rollers; 3 —a dropper with an additional hardener;
4 — the top detail; 5 — collected package; 6 — drops of additional hardener; 7 — the
bottom detail; 8 — conveyor; 9 — press plates

HarpeThlii pacTBOp CIEIHAIBHOTO
YCKOPHUTENST OTBepXkJeHHs. Peko-
MEHIyeMasl TeMIlepaTypa Harpe-
Ba PacTBOpa YCKOPHTENS IOJDKHA
owITh B ipeaenax 60-80 °C. Kan-
JIH  YCKOPUTEST HAHOCAT uepes
paBHBIC MTPOMEKYTKH Ha KIICCBYIO
MOBEPXHOCTh JIETANH, TIOCIE YEero
X COBMEIIAIOT MEXAy co0oi u
MOMENIA0T B XOJIOJHBINA TIpecc,
IJIe UX CKJICHBAIOT TOJT JaBJICHUEM
0,2-0,8 MIla B Teuenue 1-3 mMuH.
3areM CKIICCHHBIC JICTalH BBLICP-
JKUBAIOT B CTOMAax JIO MOJHOTO
OTBEPIKICHHUSI OCHOBHOTO KJICEBO-
0 1051 (PUCYHOK).

Pe3yabrarhl uccjienoBanusi

AHanu3 pe3yJbTaroB MPOBeJICH-
HBIX 3KCIICPUMEHTAIbHBIX HCCIIe-
JIOBaHM TOKa3aJl, YTO CKICEHHbIE
3arOTOBKM U JETAJIM MOXHO BBI-
rpyXarb W3 Ipecca cpaszy Mocie
OKOHYAHHUSI IUKJIA 3alPECCOBKH.
B nmepuon texHoiornyeckoil BbI-
JIEPKKH  CKJICCHHBIX 3aroTOBOK
B CTOIIAX YCUJIME C)KATHUA JIETaNCH,
JOCTUTHYTOE IIPU IPECCOBAHUH,
COXpaHsAeTCsl 3a CYeT CHJI CLEM-
JeHusi, KoTopele chopmMHupoBa-
JMCh B TEX 30HAX KJIEEBOTO CJIOS,
KyAa KarysIMA HaHOCHJICS CIICLH-
aNbHBIA  YCKOPUTEb OTBEpIKIe-
Hus [6].

[Ipu 3TOM OKa3a1I0Ch, UTO ajre-
3MOHHBIX CHJI CLIETUICHHSI, BO3HHK-
IIMX B OTBEPXKICHHBIX Yy4acTKax
KIJIEEBOW TIOBEPXHOCTH, 00pabo-
TaHHOHM KaIuUIIMU YCKOPHUTENs, J0-
CTaTOYHO AJISl TOTO, YTOOBI CKaThle
3arOTOBKM HE PaclpeccoBaIUChH
NPU TEXHOJIOTUYECKON BBIJEPIKKE
U TPAHCIOPTUPOBKE.

Pe3ynbrarel IpOBENEHHBIX HC-
CIIeIOBAaHUH TIPENICTABIICHBI B Ta0-

JINLIE.
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B skcnepumentax Ne 1-5 mpu-
BEJICHBI TIOKA3aTeNld MCIIBITAHUH
Ha OTPBLIB 00pAa3IOB, CKJICEHHBIX
0 MPEIaraeéMoOMy TEXHHUUECKOMY
PpELICHHIO.

B skcnepumentax Ne 6-7 mpu-
BEJICHBI TTOKA3aTeIM UCIBITAHNI Ha
OTpPBIB  00pAs3IOB, CKJICCHHBIX IO
TEXHOJIOTMH, TPHUMEHSIEMOH B Ha-
cTosiIee BpeMsI Ha MPON3BOJICTBE.

AHanmu3  SKCIEePUMEHTAIIbHBIX
JaHHBIX, IPUBEACHHBIX B TaOJHIIE,
MO3BOJISIET  CIENaTh  CJEAYIOIIne
BBIBOJIBI

— B akcnepumente Ne 1 memo-
CTaTOYHas BEIWYHMHA IUIOIIAIN
YYaCTKOB, CKPEIJISIOMINX CKIIEH-
BaeMble ToBepxHocTH (S =2 % —
Ho-
KOJIMYE€CTBOM

mIomanb, obpadoTaHHAS
HOJHUTEIBHBIM
YCKOPHUTEJSI OTBEPIKICHUS) TPH
IPECCOBAaHUM, HE OOeclednBaeT
HOPMAaTUBHOW TPOYHOCTH CKJIE-

uanus (P, = 0,32 MIla, uro

MEHbIIIe HOPMAaTHBHOW BETUYHHEI
[P,] = 0,6 MIla);

— B aKkcnepumeHTtax Ne 2-4
HOpPMAaTHBHAasi TPOYHOCTH CKIIe-
uBanus obecrneunBaercs (P, =
=0,6-0,72 MITa);

— skcriepuMeHT Ne 5 ITOKa3bIBacT,
YTO CJIMIIKOM OOJIBIIIOE KOJTNYECTBO
YCKOPHUTEJIsl OTBEpIKICHUsI (ero pas-
MEIIICHUE Ha IUIOIIA/IH, TPEBBIIIAIO-
mieii 3HaucHue S = 10 %) cHiwkaer
MPOYHOCTh KJIEEBOTO COEAMHEHHS
(P, = 0,38 MITa);

— akcriepuMeHTBl No 6-7 1o0-
Ka3bIBAIOT, YTO NPHU CKICHBAHUH
JIPEBECHHBI 10 TEXHOJIOTUH, TIPH-
MEHSEMOH B HACTOAIIEE BpEMs
Ha mpousBojactee (P = 0,3 MIla,
MIPOIOKUTEIBHOCTD CKICHBAHHS
T = 1-30 MuH), IPOYHOCTH KIie-
€BOr0 COCAMHEHHUSI Ha OTPHIB
(P, = 0,015-0,45 MIla) He o1-
BeyaeT HOPMAaTHBHBIM TpeOoBa-

HHUAM.

Crnemyer OTMETHTh, YTO TIPH
CKJICMBAaHUU JIPEBECHHBI IO TMPEA-
JlaraeMoil TEXHOJIOTUM UMEET Me-
CTO paspylIeHHe Kies B 30Hax
JIOTIOJTHUTENTLHOTO HaHECEHHUs
yckopuTens orBepxkaeHus. OpHa-
KO 3TO HE CKa3bIBaeTCsi Ha OOIIei
MPOYHOCTH CKJICMBAHUS BBUAY He-
3HAUUTEIILHOCTH MO TIOMIAANA TOM
30Hbl. Kak u3BeCTHO, ApeBecuHa
MO/l BO3ACHCTBUEM BIArd MOXKET
CHWJIBHO pa30yxaTh M YChIXaTb IO-
MepeK BOJIOKOH M 0OMafaeT pesko
BBIPAKEHHON aHM30TpOnuei. Otu
(axkTopbl SBISIFOTCS.  OCHOBHBIMU
[PUYMHAMHU BO3HUKHOBEHMS BHYT-
peHHUX Hanpsbkenuid. Ha manHom
JTane BIMSHHE dTHX (AaKTOPOB Ha
CKJICIBAaHUE APEBECHHBI 10 IPEA-
JlaraeéMoM TEXHOJIOTHH elle He U3y-
Yanoch. BO3HUKHOBEHHE 04aroBbIX
ISITEH C IOBBIIIEHHBIM BHYTPEH-
HUM HalpspKEHHEM MOXKET ITOBIIH-

STh TaKKe W Ha JIe(hOpMATHBHBIC

Pesynbrars! MCIBITAHUN KJIEEHON MACCUBHOM JPEBECHHBI

Test results for glued solid wood

No. Jc‘)f;_’ g)?;g?ence S t b P T Pp
1 2 40 20 0,3 1 0,32
2 5 40 20 0,3 1 0,60
3 7 40 20 0,3 1 0,65
4 10 40 20 0,3 1 0,72
5 13 40 20 0,3 1 0,38
6 - - 20 0,3 1 0,015
7 - - 20 0,3 30 0,45

O003Ha4YeHNs, IPUHSATHIC B TAOIHUIIE:

S — TIonIaApb KieeBoi MOBEpXHOCTH, 00padOTaHHOM JOTIOTHUTEIBHBIM YCKOPHTENIEM OTBEp KaAeHMs, %0,

t — Temneparypa yckopurtens orBepxkaeHus, °C;

tl— TEeMIICpaTypa KJICs, BKIIFOUYAOMICTO CBA3ZYIOMICC U OTBCPAUTCIIb B OIITUMAJIBHBIX IIPOIOPIHUIX, OC;

P — naBnenue npu ckienBanuu, Mlla;

T — IpOIOIKUTETHPHOCTE BBIICPKKH JIeTaJICH 0] TaBIICHUEM, MUH,

Pp— MIPOYHOCTL KJICCBOI'O COCIUHCHUA (prC,Z[HGHHLIC ,Z[aHHLIC) Ha OTPLIB CKIICCHHBIX o6pa3u013, MI]a.
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XapaKTePUCTHKH CKJICCHHOTO Ma-
Tepraia M Ha €ro JOJITOBEYHOCTb.
HaubGonee ymauHelM BapHaHTOM
HCITONB30BAaHNAS JTAaHHOM TEXHOJIO-
TMA MOXET CTarh IPOHM3BOJCTBO
CTOJISIPHBIX TUTUT, MEOCIBHBIX IIH-

TOB, NPOU3BOJACTBO CTCHOBBLIX IIa-

BriBoabI
[IpeanmaraemMoe  TEXHHUYECKOE
peleHre MO3BONISIET 3HAYUTEIHHO
COKPaTHTh  MPOJIOKHTEILHOCTD
Mbe3000pabOTKU MPH CKICHMBAHUH
CII0Co-

JAPEBCCHUHBI  XOJIOAHBIM

ooM ", KaK CJICACTBUEC, INIOBBICUTH

Boro obOopymoBanusa. O01acThIO
MPUMEHEHUS MPEJIaracMoro Tex-
HUYECKOTO PCIICHUS  SIBIISIOTCS
IMPOU3BOACTBO CTOJIAPHBIX ILIHNT,
MEOENBHBIX  IIUTOB, CTCHOBBIX
MaHeJIel JIepEeBSIHHBIX JIOMOB, Je-

Tajel JBEpHBIX M OKOHHBIX OJ0-

HeJlel JIePeBSHHBIX JIOMOB U JIp. [7].  TpOM3BOANTENHHOCTD Mpecco-  KOB U JIp.
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