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CPABHEHUE XAPAKTEPUCTHUK OCTATOYHBIX I'A30B B I'OJIMYHBIX
KOJIBITAX CTBOJIOB COCHBI 3A ITOCJIEAHHUE 50 JIET

B.I. ATEEB!, B.A. CATIO)KHUKOBA!, A.H. TPY3/IEB?, E.A. TOJIOBAIIKASE, E.A.
JIOKAPEB*“, JI.A. CABUYK®

'Uucrutyt onruku armocdepst um. B.E. 3yesa CO PAH, Tomck, Poccust (ageev@iao.ru,
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2 Unctutyt dusuku atmochepsl um. A.M. O6yxosa PAH, Mocksa, Poccus (a.n.gruzdev@mail.ru)
3 IHCTUTYT MOHUTOPHMHIA KIIMMATHYECKUX U dKosoruyeckux cucrem CO PAH, Tomck, Poccust
(golovatskaya@imces.ru, egor@imces.ru, savchuk@imces.ru)

4 JOropckuii rocy1apcTBeHHBIH yHUBEpcuTeT, XanThl-MaHcuiick, Poccus (egor@imcees.ru)

B pabote mpoBoautcst ananu3 noroauuHoro pacnpenenenus CO,, H,O, obmero gaBnenus B nmpodax,
M3BJIEKaEMBIX O] BAKYYMOM M3 APEBECUHBI TOAMUYHBIX KOJIEI] CIIMJIOB IIECTH IEPEBHEB COCHBI OTHOTO
pernona npouspacranus. [lokazano, uto 1) cxogHBIE XPOHOJIOTHH IIMPUH KOJEI Pa3HBIX JICPEBHEB
MOTYT DPa3INYaTbCid pPACIpE/Ie]ICHHEM Ta30BBIX KOMIIOHEHTOB IO KOJbI[aM, 2) oOmed s Bcex
MOJTYYEHHBIX XPOHOJIOTHH SIBJISIETCS BBISBIISIEMast IUKINYHOCTb.

COMPARISON OF THE CHARACTERISTICS OF RESIDUAL GASES IN THE
ANNUAL RINGS OF THE PINE STEMS FOR THE LAST 50 YEARS

B.G. AGEEV!, V.A. SAPOZHNIKOVA', AN. GRUZDEV?, E.A. GOLOVATSKAYA’, E.A.
DUKAREV?** D.A. SAVCHUK?

'V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia (ageev(@iao.ru, sapo@iao.ru)
2 AM. Obukhov Institute of Atmospheric Physics RAS, Moscow, Russia (a.n.gruzdev@mail.ru)

3 Institute of Monitoring of Climatic and Ecological Systems SB RAS, Tomsk, Russia
(golovatskaya@imces.ru, egor@imces.ru, savchuk@imces.ru)

4 Ugra State University, Hanty-Mansiysk, Russia (egor@imces.ru)

The paper analyzes the annual distribution of CO,, H,O, total pressure of samples vacuum-extracted
from trunk tree rings of six pine tree discs. It has been shown that 1) the similar ring width
chronologies of different trees may differ in the distribution of gas components in the rings and 2) the
detectable cyclicity is a common for all the chronologies obtained.

Bomnpocsl peakiuii J€CHBIX 3KOCHCTEM Ha KIUMATUYECKUE U3MEHEHUs MPOIOJIKAIOT
OCTaBaThCs Ha TMoOBecTKe AHA [3, 2, 4], © OCHOBHBIM MAaT€pHUAIOM JUISi M3YUYEHHUS CIIyXkaT
TOJIMYHBIE KOJIbLIA IEPEBbEB, UX XPOHOJOTUU [8]. OQHAKO TaKue UCCIIEIOBAHUS OCTABIISIOT B
CTOpPOHE aHAJIN3 MOBEIEHUS Ta30BbIX COCTABISIONIUX B JIEPEBE, MOTOJAMYHOE paclpeesieHue
KOTOPBIX MOIJIO OBl JOMOJHUTH KapTUHY OCOOEHHOCTEH NpOM3pacTaHus AepeBbeB. Mbl
npeanonoxuid, 4ro COz, TpeacTaBisiONUi CcoO0M JOMI0  BBIABIXAEMOTO KIIETKAMH
YIIJIEKHCIIOTO ra3a BO BpeMs pocTa JiepeBa, CoXpaHsercs Onaroapsi MPUCYTCTBUIO CBSI3aHHOM
H>O B gpeBecune. HccnenoBaHusi TMOKa3alyd, YTO BapUalMM Ta30BbIX KOMIIOHEHTOB,
coXpaHsomuxcs B ApeBecHbIX koiblax cnmioB (COz, CO2+H20), HOCAT SIBHO BBIpaKEHHBIN
HUKIUYECKUIM XapakTep, YTO yKa3blBaeT HAa BO3MOXKHOE WX LHKINYECKOE MOCTYIIEHUE B
atmocdepy [5, 9, 6, 7]. B nannoii pabore npuBoaaTcs HaineHHsle xpoHonoruu CO2, H2O u
JaBjieHUs] B Mpo0ax, M3BJIEKAEMBIX O] BaKyyMOM W3 APEBECHUHBI TOAMYHBIX KOJIEI| CIUJIOB
CTBOJIOB HECKOJIBKHUX JIEPEBbEB COCHBI, IPOU3PACTABUIMX OJNM3KO ApPyr K Jpyry,
AHATM3UPYIOTCS HUX O0COOEHHOCTH. OOBEKT HCCIEeOBAaHUS — CHWJIBI CTBOJIOB COCHBI
OOBIKHOBEHHOM (Pinus sylvestris L.) kak OCHOBHOTO JIecOOOpa3yrolero Buia B 3amaJHou
Cubupu [2], B3saTeie B 10—-15 kM k 3amany ot Tomcka (ror Tomckoit obmactu). Tpu cocHbI
NPOM3PACTAIM HAa BO3BBIIICHHOM YYacTKE M ymaiu mocje BerpoBana B 2015 r. (MapkupoBka
«1ecy), Tpu Apyrux cocHbl pociau B 200 MeTpax OT MEPBBIX Ha TOPQSHON 3aiexu (mepemnay
BbICOT OKosio 10 M) u ymanu mocie noxapa B 2015 r. (MapkupoBka «ropd»). U3 xaxgoro
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TOJUYHOTO KOJIbLIA 3THUX CIUJIOB BaKyyMHBIM METOIOM H3BJIEKaJIHCh MPOOBI Tra3a, KOTOphIE
aHAJIM3UPOBAJIach C MOMOIIBIO KOMIIBIOTEPU3UPOBAHHOTO ONTHKO-aKyCTHYECKOTO J1a3epHOro
CIIEKTPOMETpA C MEPECTPAauBAEMBIM IO YacTOTe BOJHOBOJAHBIM COz-nmazepom [5, 9, 6, 7]. B
JTAHHOM 3KCIIEpUMEHTE OBbUIH UCCIIEI0BaHbI MPOOBI U3 APEBECHHBI 254 KOJell CIIUIIOB.

Pacnpenenenus CO2 mo KosibllaM CHOUJIOB JI€PEBBEB, POCIIMX HA OJHOM y4acTKe Jieca,
OKa3aJUCh pa3NMU4YHbIMU. Jlaxke s COWIOB «iec 1» M «jec 2», UMEKIIUX BBICOKYIO
KOPPEJSILINIO XPOHOJIOTUI IMPUHBI KOJIbLIA, MOroAnYHbIe pacnpenenenus CO; pa3nuyarTcs.
Oxkazasiocs, uro pacnpeneneHue COz Mo KonbllaM M TOBEIEHUE KPUBOM paguanbHOIO
MPUPOCTAa YacTo HaxomsATcs B mpotuBodasze (puc. 1). Hcmonszyemas meToamwka gaeT
BO3MOXHOCTb JCTCKTHUPOBATH CUTHAJl OT cozlepxcamei/ic;l B JPCBCCUHC KOJICI] BOABI: HA JIMHUU
R(20) ¢ukcupyercs cymma curnaimoB ot (H.O+CO,), 3atem 3Hauenwe cur"aia ot CO
BBEIUUTAETCS U3 3TOU CYMMBI.
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Puc. 1. CpaBHeHHE 3KCIIEpUMEHTATBHBIX XpoHOJoruii CO; B KoybIax (cepas KpuBas) W IMAPUHBI
koser (W, uepHast KpuBasi) JUist CITUIOB COCeH. [laHHBIE anpOKCHMUPOBAHBI ITOJIMHOMOM 4 TIOpsiIKa

Hnst onieHku nuknndeckux Bapuarui B xpoHosorusix CO2 u HoO B konbliax CriuiioB u
UX H3MEHEHUU BO BPEMEHU IIPUMEHSUICS CHEKTPAIBHBIA M KPOCC-CIIEKTPAJIbHBIA aHAJIN3
BBICOKOTO pa3pelICHUs] MO0 METONYy MAKCUMaJbHOM HSHTponuu U Dypbe-aHaIN3 MakKera
nporpaMmM ORIGIN. CnekrtpanbHblii aHanu3 noiaydeHHbIX xponosoruii H>O, CO:2 cnuiioB
MOKa3aj, YTO BapHalllU C IIUKJIOM, OIM3KUM K 4 rojaM, MPUCYTCTBYIOT BO BCEX CHMIIAX (puc.
2a, 6; 3). Pe3ynpTarhl aHanu3a Bapualuid JaBieHHs B MPoOax BBIABUIM LIUKIIbI, OMU3KKE K 2 U
4 rogam (puc. 2B), ¥ POCT JIaBJICHUS B M3BJIEKAEMBIX MTPo0ax C BO3PacTOM JiepeBa.

Takum 00pa3oM, OKa3bIBAETCS, YTO MPOU3PACTAIOIINE PAIOM JIEPEBbs, TaKe UMEIOIIHe
CXOJIHBIE XPOHOJIOTMM IIMPUHBI KOJIEL, pa3jIN4yaroTcs IOrOJWYHON Bapualued ra3os,
COXPAaHMBILUXCS B JIPEBECUHE KOJIEI] CIIUJIOB, YTO MOIJIO CBUAETEILCTBOBATH O Pa3IMYHON
peakuuu JIepeBbEeB Ha KoJieOaHMs TeMIepaTyp, OCaIKOB M YCIOBHUS MeCTa MpPOU3paCTaHUS
(rpuBa, TopdsiHas 3anexs). Oypre-ananus (FFT) moroanyHoit M”3BMEHYMBOCTA CYMM OCAIKOB
paccMaTpUBAEMOr0 PEruoHa 3a TUAPOJOTMYECKHUM Toll U «3uMHHIY nepuoa ¢ 1890 mo 2018
IT. BBISABUJI HAJIMUKE IIUKIIOB, Onu3kux 2, 3, 4, 5, 6, 9 rogaMm, ¥ ObUIO HaliicHO, YTO 4-JIeTHUN
LUKJI JTOBOJBHO YCTOMYHMBO IMPOSIBISAETCA B JETHUX OCAJKaX, OJHAKO B 3UMHHUX OCAJKax OH
IPOSIBIISAETCS HEPETYISIPHO. 3HAUMMOM KOPPEJSILMM COXpaHMBILEHcs B Konblax cnuiaos HoO
C ocaJKkaMH He OOHapyXeHO, T. €. OCaJAKM HE OKAa3bIBAIOT 3HAUYMUTEIHHOIO BIMSHHUS Ha
CBS3aHHYIO BOJy, KOTOpas coXxpaHseTcs B JpeBecuHe. Kpocc-crieKTpanbHbI aHanu3
xpononoruiit HyO u ocagkoB Ha 4-eTHeM MacmiTade MoKaszajl OTCYTCTBHE CBSI3M C 3UMHUMU
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ocaJiKaMu ¥ TPOTHBO(A3HOCTh C JICTHUMH VIS psifa cruiioB. beuto HalimeHo, 9To oOmei st
BCEX HUCCIIEyeMbIX CIHUJIOB SBUJACH ITUKIUYHOCTH BO BCEX XPOHOJOTHSIX, YTO HEOOXOAMMO
MPUHUMATh BO BHUMaHHE MU ucciaeaoBaHusax BeiieneHus CO2 pacTUTETLHOCTHIO.
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Puc. 3. Cnexrpsr xpoHosnoruii HO 11t ciuiioB 1epeBbEB COCHBI
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I''"1. AHTOHOB, H.B. ITAIIIEHOBA, O0.5. KOHIAKOBA, A.Il. BAPYEHKOB
WuctutyT neca um. B.H. CykaueBa CO PAH, KpacHosipck, Poccus (egoan@yandex.ru)

IIpoTtecTupoBaHa TEXHOJOTHSI MHUKOKOMIIOCTUPOBAHMS APEBECHBIX OTXOJOB C HCIOJIb30BAHUEM
JIEPEBOPA3PYIIAIONINX  MUKPOMHIIETOB.  BBISBIEH  MONOXWUTENbHBIH  ApQEeKT  NpUMEHEHHUs
MUKOTIPOJYKTa B OMWIOYHO-IIOYBEHHBIX CyOCTpaTax IJis IUIOAOPOAVs Ha TpUMEpe W3MCHEHHWH B
MOP(HOMETPUICCKHX ITOKA3aTEISIX CAXKCHIIEB COCHBI U €JTH.

USING THE MYCOCOMPOSTING OF LUMBERWASTE FOR FERTILIZER
SUBSTRATES

G.I. ANTONOV, N.V. PASHENOVA, O.E.KONDAKOVA, A.P. BARCHENKOV
V.N. Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia (egoan@yandex.ru)

Technique of lumberwaste mycocomposting using the wood-destroying fungi is tested. Revealed the
positive effect by using mycocompost in soil-sawdust substrates in terms of morphometric
characteristics of seedlings.

Onuiky, 1memna, Kopa Kak Ha MecTe pyOoOK, Tak M Ha MPEeNNpHUsITHIX JIECHOTO CeKTopa
MPEJICTaBISIIOT COOOM IMOKAapOOTacHbIe MPOMEBIIIIEHHBIE OTXOABl. B mocnemHee Bpems
CIIOCOOHOCTh ~ TMOYBEHHOW  MHUKpPOOHMOTHI K  YTHWJIM3AIMM  OrPOMHOIO  KOJHMYECTBA
pa3HOOOpa3HBIX OTXOZOB HCIONB3yeTCs Bce Oomplle, W JeconepepadaThIBarOIINe
npeanpustus He uckiaodeHue [3, 5, 8, 11, 12]. [Ipu stoM QyHKIIMOHAIBHAS aKTUBHOCTH
MHUKPOOPTaHU3MOB ¥ MTOYBEHHBIX OECIIO3BOHOYHBIX MPUMEHSETCS JUIsi aKTUBHOM JECTPYKIIUU
OpraHMYECKUX COCJAMHEHUNW B BHJE ILEMbl, OMUIOK U JAPYrUX KOMIIOHEHTOB JIUTHO-
[EJUTIOJIO3HOT0  KOoMIulekca. Jlias  epMeHTaTuBHO-MUKPOOHOIOTHYECKOH —MepepadoTKu
CBEXEH OMUIIOYHOM Macchl JOCTATOYHO MPUMEHEHUS «3aTPaBKU», COCTOSIIEH U3 MUKPOI03
yIoOpeHu# WM MUTEIHS MUKPOCKOTTMYECKUX TPHUOOB-TIeILTI0N030pa3pymuTeneii. OCHOBHas
3aJa4ya HaIlero KOJUIEKTHBA COCTOsUIa B M3YYEHUU MeTaboianueckod (DyHKIMU MMOYBEHHOMN
OMOTHI MPU YTHIIH3AIUU OOJIBIIOTO KOJIMYECTBA KJICTYATKU B BUJE MOPYOOUHBIX OCTATKOB U
JPEBECHBIX ONWJIOK MPU POCTE OCHOBHBIX XBOMHBIX KynabTyp CuOupu: cocHsl U enu. B
MPOMISAIINX IKCIEPUMEHTaX MPUMEHEHHUE OIMWIOYHO-TIOYBEHHBIX CYOCTPAaTOB Ha OCHOBE
TuaMMO(OCKH, aMMOHUHHOM CeNUTphl, Ccylb(ara aMMOHUS UM MOYEBHUHBI MOBBICHIIO
MUKPOOHOJIIOTUYECKYIO ¥ SH3UMATHUECKYIO aKTUBHOCTH ITOYBBI MTO/I XBOMHBIMH KYJIbTypaMu U
ONTUMU3UPOBAIO TPOLECCH TpaHCHOPMALUK OMMJIOYHO-TIOYBEHHOW CMECH, a TakKkKe
3HAYUTENBHO CKa3aJI0Ch HA YBEIMYCHUH O0IIEro U 6€IKOBOro a30Ta B XBoe cakeHIie [ 1].

Janee mpoBOAWIIMCH pabOTHI MO MOBBIMICHUIO 3(PGHEKTUBHOCTH ONMUIOYHO-TIOYBEHHOM
CMECH  MyTeM  BHECEHUS  MHKOKOMIIOCTa  (IpOAYKTa  OMOKOHBEPCHH  OIMIIOK
JEPEeBOPA3PYLIAIOIIMMA  MHUKPOMHULIETaMHU). bBbUT  NPUTOTOBIIEH  ONWJIOYHO-TIOYBEHHBIH
cyOcTpaT Ha OCHOBE MHUKOITPOAYKTA I[EJUTI0JI030pa3Iaraloux MUKpoMuleToB [7]. B Teuenue
JIETHETO TMepHoja MPOU3BOAUIOCH KOMIIOCTUPOBAHHME ONWIOK C  HCIOJIb30BaHHEM
Mukonpoaykrta. [Tocie IByx mecsieB KOMIOCTUPOBAHUS B 1aOOPaTOpUU OH OBLIT MEepeMelieH
B KopoOa B mporopruu 1:20, T. €. IpuMEpPHO 5 Kr moJIydeHHOro Mukomnpoxaykra Ha 100 kxr
OMHIJIOYHO-TIOYBEHHON cMecH. B TeueHue monyroga B O0aHKax HApaIIMBAJICS MHKOIPOMYKT,
Janee ero A00aBisiiu K 6—7 K aBTOKJIaBUPOBAHHBIX OMHJIOK. B pe3ynabTare momydunoch 5
KOHTEIHEPOB C MHUKOINpPOIYyKTOM BecoM 8—10 kr kaxnawiid. 24 asrycra 2017 roma Ha
TeppuTopun nuToMHUKa 3/X «lloropenbckuii Gop» OBLI YCTAaHOBJIEH OJKCHEPUMEHT IO
OMOKOHBEPCUH OIMUIIOYHO-TTOYBEHHON MacChl C UCHOJIb30BAHUEM MUKOMPOAYKTA, IS YETrO
00yCTpOMIIN JOMOJIHUTENbHBIE MUIOMAIKU. [IOMHUMO OMUIOYHO-MOYBEHHBIX KOMIIO3UTOB Ha
OCHOBE MHKpPOAO3 YyIOOpEHUH SKCHEPUMEHT BKJIIOYAaeT B ce0s y4acTKM C BHECCHHEM
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ONMJIOYHO-TIOYBEHHBIX CYOCTPaTOB HA OCHOBE MUKOMPOAYKTa. B Havane ce30Ha KOHTEHWHEPHI
NEePEBO3UIIUCh B CTAaIlMOHAp, rae B cooTHomeHuu 10 % K OCHOBHOW OMMJIOYHO-TIOYBEHHOMH
Macce OHHU JO0aBISUIMCH B KOpoOa-OMOpEaKTOphl C MHKPOJI03aMU JHAMMOQOCKH,
AMMOHHUITHON CETMUTPBI, Cynb(ara aMMOHHUS, MOYEBHUHBI U KOHTPOIBHBIM BapUAHTOM.
[IpoBonuics MHUKPOOMOJIOTUYECKUA W SH3UMOJIOTHYECKUN aHAIW3 OMWJIOYHO-TIOYBEHHON
CMECH C MHKOIIPOJYKTOM HEIMOCPEICTBEHHO M3 OMOpeakTopoB. B BapuaHTe ¢ MUKpOI03aMH
TUaMMO(OCKH ¥ MOYEBUHBI KOJMYECTBO THIPOJIUTHKOB BO3pacTaeT Oojiee yeM B 3 pasa 1o
CPaBHEHHMIO C KOHTPOJIEM, YTO YKa3bIBa€T HA aKTUBHOCTH OOJBIIETO0 KOJMYECTBA BHEIIHHUX
(dbepMeHTOB 1711 MHULMAIMU HAYaJIbHOM CTaIuM JecTpyKuuu omwiok. HabGmiomaercs Takxke
yBEJIMUYEHUE AKTUBHOCTHU OKHCIIUTETHhHO-BOCCTAHOBUTEIILHBIX (bepMeHTOoB,
noJu(eHoNoKCHaa3bl U MEPOKCUIa3bl, U TUIPOIUTHYECKUX HH3UMOB, MPOTEa3bl U ypeasbl
OMHIJIOYHO-TIOYBEHHBIX CYOCTPATOB C MHUKONPOAYKTOM IO CPaBHEHHUIO C KOHTPOJIEM, YTO
Tak)ke€ TOBOPUT 00 M3MEHEHHH METabONMYeCKuX (YHKIMA KJIETOK IMOYBEHHBIX
MUKpoopranusmoB [2, 4, 6, 9, 10]. Takum 00pa3oM, B yCIOBHSIX MUTOMHHKA OCHOBHBIC
XBOMHBIE TMOPOJBI OBLIM BBICAXKEHBI HA MATH BapUaHTaX OMMJIOYHO-TIOYBEHHBIX KOMITO3HMIIMMA
Ha OCHOBE MHKOIpoaykTa. | Bapuant: auammodocka + CaCOs3 + MUKONIPOIYKT; 2 BapHaHT:
amMmoHuiiHas cenutpa + CaCOs3 + MuxkonpoaykT; 3 BapuaHT: Myibgpar ammonus + CaCOs +
Muxkonponykr; 4 BapuaHT: MoueBHHa + CaCOs + MHKONPOAYKT; 5, KOHTPOJIb: ONUIKU +
II0YBa + MUKOIIPOIYKT.

OrneHka TUIIEBOM aKTUBHOCTH IMOYBEHHON OWOTHI TMOJ CAKEHIAMU B THTOMHHUKE C
WCIIOJIb30BaHUEM CHCTeMBbI bait-lamina test [13] moka3ama HEKOTOpBIC pPA3IUYHS MEXIY
MOTJIONICHUEM MUTATEILHOTO TOMOTeHATa Pa3IMYHBIMU MIPEICTABUTEISIMI TTOYBEHHOW OUOTHI
B 10-CaHTUMETPOBOM CJI0€ OMMJIOYHO-TIOYBEHHBIX KOMIIO3UTOB Pa3HOT0 THUIIA, B OCOOEHHOCTH
C BapHaHTOM Cyhb(}ara aMMOHHSI TOJ] COCHOM M KOHTPOJIbHBIM BapHaHTOM 0€3 MHKPOJ03 U
MUKOTIPOAYKTA TOJ eNbl0. JIByX(haKTOpHBIN TUCHIEPCHOHHBIA aHAIW3 TOKa3all, YTO JIOJIS
BJIMSHUS NIPU UCIOJIBb30BaHUU MHKOIIPOJIYKTa MOJ Ca)KEHLAMHU COCHBI cocTaBmia 1,72 %, a
nox enbio — 0,43 %. Takke HCCIEOBANIOCH BIMSHUE OMUIOYHO-TIOYBEHHBIX CyOCTpaTOB Ha
y4acTKax BHECEHUsS Ha MOPPOMETPHYECKHE TOKa3aTelld CaXCeHIICB XBOWHBIX. BpicoTa
CaXCHIIEB COCHBI OOBIKHOBEHHOW Ha ydacTKaXx € MHKpojo3amu ammodoca u cynbdara
aMMOHHS B 2-3 pasa BbIIIE [0 CPAaBHEHUIO ¢ KOHTposieM (puc. 1).

160
140
120 I
E_ 100 I I Puc. 1. Beicota
E 80 CaKCHIIEB COCHBI
,.E: 60 OOBIKHOBEHHO
- (Pinus sylvestris L.)
40 nocie
20 UCIIOJIb30BAHUS B
UTOMHHKE
0 K A ; . " OITUJIOYHO-
e, Armotocn Mwowios | Cude MO oumerioro
cyOctpara ¢
Yaolp. W MUKOMPOIYKT MHUKOIIPOAYKTOM

OnHako MPHUPOCT B KOHIE BETETAI[IOHHOTO IEPHOJA 3aMETHO BBIIIC y CAKEHIIEB €U
CHOMPCKON TpakTHMYECKH Ha BCEX OIMWJIOYHO-MOYBEHHBIX CyOcTparax ¢ Jo0aBlieHHEM
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MHUKPOJI03 yI0OpEHUIA a30THOTO psifa (puc. 2).

&

9.

35
30
25
z I Puc. 2. Ipupoct
e 20 BEPXYIIEYHOU MOYKHU
g LIEHTPAJILHOT O
z15 it no6era y cakeHIIeB
~ 10 €N CHOMPCKON
(Picea obovata L.)
a MPY UCIIOJIb30BaHUU
B [IUTOMHHUKE
0 " OIMMJIOYHO-
Kontpons.  Onassmodocka  Ammomniinas Cynndat MouesiHa
Omusn-+TIoqsa CeNHTPa AMMOHHA IIOYBEHHOTO
) cyOcTpara ¢
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POJIb ATMOC®EPHOT' O BJIOKHPOBAHUSA KAK ®AKTOPA
BO3HHUKHOBEHUS OKCTPEMAJIBHBIX ITPUPO/JHBIX IIOKAPOB B CUBUPU
N HA JAJIBHEM BOCTOKE

0.10. AHTOXHHA, I1.H. AHTOXWH, b./1. BEJIAH
UnctutyT ontuku atmocdeps! uM. B.E. 3yeBa CO PAH, Tomck, Poccus (Antokhina@iao.ru)

[Mokazano, 4TO B CHOMPCKOM W JIaJJbHEBOCTOUHOM PErMOHAX MHTCHCUBHBIC TOXKAPHI B OOJBIIWHCTBE
Clly4aeB CBsi3aHbl C aTMOC(EpHBIM OJIOKMPOBAHUEM, a TAK)KE IMPOLIECCAMH ONPOKHIIBIBAHUS BOJH
PoccOu. Ot mpoueccsl 00yCIOBIMBAIOT BBICOKHE TEMIIEpaTyphl, HHU3KOE BIArocoAepXaHue H
OTCYyTCTBHE 00J1IagyHOCTH. MccaemyeTcst IMIUCCH MeTaHa OT IIPUPOAHBIX TOXKapoB B 3anagHoi Cubupu
B mepHoasl arMocdepHoro OjokupoBaHus Ha ocHoBe naHHbIXx Global Fire Assimilation System
(GFAS) u Global Fire Emissions Database (GFED). O6e 6a3bl moka3bsiBaloT XOpOILIee COOTBETCTBUE
PE3KOr0 YBEIHYCHUSI HHTEHCUBHOCTH SYMHUCCHI B TIEPUOIbI OJIOKHPOBAHUSI.

ATMOSPHERIC BLOCKING AS A DRIVER OF THE EXTREME FOREST FIRES
IN SIBERIA AND IN THE FAR EAST

O.Yu. ANTOKHINA, P.N. ANTOKHIN, B.D. BELAN
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia (olgayumarchenko@gmail.com)

It is shown that in the Siberian region the most intense fires in most cases are associated with
atmospheric blocking, as well as Rossby waves breaking. These processes cause high temperatures,
low moisture content and the absence of clouds. Methane emissions from wildfires in Western Siberia
during periods of atmospheric blocking are studied based on the Global Fire Assimilation System
(GFAS) and the Global Fire Emissions Database (GFED). Both bases show good compliance with a
sharp increase in the intensity of emissions during periods of blocking.

[TpuponHble MoXapbl OKa3bIBAIOT CYIIECTBEHHOE BIMSHHE HA YKOCHCTEMBI, a TaK)Ke Ha
coctaB atMocdepsbl. [loxapsl SBISIOTCS TOMOJHUTEIBHBIM HCTOYHUKOM MAapHUKOBBIX I'a30B
[1]. Ha tepputopun Cubupu u JlanmpHero BocToka moskapbl BOSHUKAOT KaKIbIH JICTHUNA
CE30H, HO B HEKOTOpbIe MEepUOJbl OHM HpuoOpeTaroT Karactpoduueckuit xapakrep [1-6].
OpnHolt 3 Haubosee BEPOATHBIX NPUYUH YBEIMYEHUS 4YWCIa U MHTEHCUBHOCTH IOXapoB
apnsieTcs (opMupoBaHue OiokupoBaHus B armocdepe [4, 6]. B pabore [6] aBTOpHI
WCCJICIOBAIM M3MEHEHHUS KOHIeHTpamuu MetaHa B 3amaaHoi Cubupu (3C) B mepuobl
omokupoBanuii ¢ 2005 mo 2013 r. ¥ NpUIIIM K BBIBOAY, YTO OOJbIIAS YacTh NEPHOIOB
OJIOKHPOBAHUSI C CYLIECTBEHHBIM YBEIMYEHHEM KOHLIEHTPAllUd MeETaHa COMPOBOXKIACTCS
noxkapamu. ABTOpamMu [5] mMOKa3aHO, YTO TOBTOPSIEMOCTh MOkapoB B Cubupum wumeer
HanboJiee CUIIBHYIO TIPSAMYIO 3aBHCHMOCTh OT Mpuxojsmed comHeunod paaumarnuu (CP)
(xoadpunment xoppemsiuuu 0.9). Bennunna CP B yMepeHHBIX IIUPOTAX HAMPSIMYIO 3aBHCUT
OT XapakTepa LHUPKYIALUU aTMocdepbl, a Hanbosee Bbicokue 3HaueHus: CP mpuxonsarcs Ha
NepuoJbl  CTAallMOHUPOBAHMS  MAcIUTAaOHBIX  AHTULUKIOHOB. Hambomee  TUMHYHO
CTAllMOHWPOBAHNWE AHTHUIMKIOHA I OJOKHPYIOIIMX MPOIECCOB yMEpPEHHBIX MmupoT. Han
A3uell 3T npoueccsl UMEIOT MAaKCHMyM IIOBTOPSIEMOCTH B JIETHUH nepuof. IloaToMy Mmbl
MPEINOJIOKUIN, YTO OJOKHHTU SIBISIOTCA XOPOLIMM KaHAMAAaTOM Ha pOJb OJIHOM u3
OCHOBHBIX TPHYMH YBEIMUYCHHs] YHUCIIA HKCTPEMaIbHBIX TNoXapoB. [lig Toro uToObI
MPOJEMOHCTPUPOBATh CBsA3b IMOBTOpsieMocTH OnokupoBanuss u CP, wMbl mnocuuramu
Koppemsinuio  oBTopsiemoctu  OnokunroB (IIMB) (puc. 1) cormacao wmerony [7] nmms
JIOATOTHBIX cekTopoB — 50-80 B. 1., 80—110 B. 1., 110-130 B. A. u CP B y31max peryasapHoi
cerku. Ha puc. 2. mpuBeneHsl mosiyuyeHHbIe KO3(PPHUIHMEHTH Koppensuun aias BocrouHoi
Cubupu B mrone. OOHapy)KeHa TECHas KOPPEISAIMOHHAs CBA3b OJIOKMHTOB B KaXJIOM W3
palioHOB Ui KaXXJOro JIeTHero mecsma. Hambomnee TecHas CBA3b MPUXOJSIICH CONHEYHOM
pamuanuy HaOnrogaeTcsl ¢ OJOKMHTraMu, BO3HHMKaromuMmu B cexkrtope 80—-110 B. 1. B urone.
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Fanaanan CuGups  Boctounas Cudups Mansosii Boctok

Crout OTACIBHO OTMETHUTH, 4YTO 0011aCcThb

::::ii: m—t r_, Ha1:16om;umx KOPPEISIMHA [PUXOJUTCA Ha
103 s paiioH  MaKCHMaJbHOTO  PAacHpPOCTPAHEHHUS
:::a:g —— 1 cocnoseix necoB (Pine forest) [5]. MoxHo
1010 S — 5 NPENONI0KHUTh, YTO KIIOUEBBIMH C TOYKH
2005 ? 3peHuss ToxapoB B CuOupu  SBISIFOTCS
o 'H ——— m OJIOKMHTH, cOpMUpOBaHHBIE
3010 e— | OTPOKUJBIBAHUEM TpeOHs ¢ 3amagHoil Ha
‘m = —r- pe— Bocrounyro Cubups.

" Shea, Te.a. Qe 10e.a. 130e.0. Ha puc. 3 (CHeBa) IIOKa3aHa O6Ha‘-IHOCTI>
Puc. 1. JloAroTHO-BpeMEHHbBIC JAMArpaMmbl | IO CIYTHUKOBBIM JaHHBIM 1s 23 utons 2016

KOJINYECTBA OJOKUPYIOIIUX CHTYalldii B WIOHE
(a), mroie (6) u aBrycre (B)

r. Jlna mepuonma 16-23 wurons 2016 r. ObLIO
XapaKTepHO  OMNPOKUIbIBAHWE TpeOHS ¢
3amagHoit Ha Bocrounyro Cubuph. OOmacte OMOKHpYIOMIETO TpeOHS Obla pacroioKeHa
Mexay 3anagHor u BoctouHoit Cubupbio, M Ha puc. 3 ISl 9TOTO paiioHa OTYETIMBO BUIHO
orcyrcTBUe obOnauHoctd. Ha puc. 3 (cmpaBa) mokazaH CHYTHHKOBBI CHHMOK JBIMOBBIX
nuteidoB st 22 uronst 2016 r. XopoIiro BUIHO, YTO O0JIbIIast 4acTh A3HH TOKPBITA MEJICHON
IbIMa, OJHAKO MaKCUMAallbHas IJIOTHOCTh M CaM oOdYar BO3TOpaHHs HAXOIATCS B 001acTv
OTCYTCTBHsI 001a4HOCTH (007aCTh OJIOKUPYIOIIETO TPEOHs).

Puc. 2. Pacnipenenenne
KO3 GUIUSHTOB KOPpESILIAT
MOBTOPSAEMOCTH aTMOC(epHOTro

OJIOKMPOBAHUS B Bocrounoit
Cubupn (80-110 B. 1) m
CyMMapHOH COJIHEYHOM paaualuu
no naHHeiM Era-Interim [8] ans

2000-2018, VIS HIOJIA.
OtpunarensHeie 3HAYCHUS
KOO(Q(QHUIUEHTOB  KOpPPEIALUN —
MYHKTHP, NOJOXHUTENbHBIE — —

CIITOIIHAasA JIMHUSA

Puc. 3. CnyTHUKOBBI CHUMOK oOnagHOoCTH 23 ot 2016 roga, MOMydeHHBIN U3 apXuBa TEIEMETPHH
NOAA [http://atmos.iszf.irk.ru/ru/sputnik/noaa] (cneBa) v ClyTHUKOBBIH CHUMOK JBIMOBBIX ILTEH(OB
22 wnrons 2016 r. [https://earthobservatory.nasa.gov/]
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Ha puc. 4 nokazana n3MEHYMBOCTh SMUCCUH METaHa OT MOXapoB B 3amagaHon Cubupu
i aetHero nepuona 2016 r. Ha ocHOBe JBYX 0a3 JAaHHBIX. XOPOIIO BHJIHO, YTO 00e 0a3bl
IIOKa3bIBAIOT CYIIECTBEHHOE YBEJIMYEHHE HMHCCHH METaHAa B TEPHON OJOKMPOBAHHS
(moxxapoB). KpoMe TOro, croutr OTMETHTh, YTO MOBEJCHHME MAJS JIBYX pa3HbIX apXHBOB
JIOBOJIbHO COTJIACOBAHHO.

00y

200 M
| |
100 |
_ ) M' Puc. 4. Dmuccuss MeTaHa OT
0 FAN A WA —y P mokapoB B obnactu 5070 c. mr.,
61706 61116 621/16 W6 TI6 72116 73116 &10/16 &20016 83016 60-90 B. n. mo manHeiM GFAS
——— GFED GFAS [9], GFED [10]
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BJIMAHUE PYBKH HA EJIOBBIE JIECA BHYTPEHHEI'O TAHB-IITAHSA
C.K. ACAHOB, APCTAHBEK VVJIY HYPMAHBET

HIIL I um. T1.A. T'ana UacturyTta 6monorn HAH KP, bumkek, Keipreizcran (asanovS4@mail.ru,
nurmambeta@bk.ru)

HccnenoBanus npoBeaeHBI B mosice eoBbIX JecoB BuyTpennero Tanb-1llans. Paccmarpuaercs
BIMSTHHE TTPOILIBIX BBIPYOOK HA CTPYKTYPY APEBOCTOS M BO3OOHOBJICHHE €I TSHb-IIIAHBCKOM.

INFLUENCE OF CUT ON SPRUCE FORESTS OF INLAND TIAN-SHAN
S.K. ASANOV, ARSTANBEK U NURMAMBET

Scientific and production center for the study of forests after P.A. Gan of the Biology institute of the
National Academy of Science of the Kyrgyz Republic, Bishkek, Kyrgyz Republic (asanov54@mail.ru,
nurmambeta@bk.ru)

This research has been done on the spruce forest belt of inland Tian Shan. This is researched influence
to previous cuts to structure of tree stand and regeneration spruce forests of Tian Shan.

Happiackas o0nacTb OTHOCHUTCST K  BBICOKOTOpPHBIM paiioHam KeIprei3cTrana u
pacrnionoxxeHna Bo Bayrpennem Tsnbp-11lane. Enb taab-manbckas (Picea schrenkiana E. et M.)
ABJIIETCS. OCHOBHOM JiecooOpa3yromiel mopooit obractu u 3anumaer 30,6 % Bceil enoBoit
TUTOMIA/IA PECITYOTUKH.

3HaueHue enoBbix JecoB Buyrpennero Tsaup-1llang B HapogHom xo3siicTBe HapbiHckoit
o0JacTu TPYAHO TEPEOICHUTh — B ITHX JieCaX B MPOIIOM BEIH 3arOTOBKU JIPEBECHHBI.
[TosTroMy B mocieAaHHe TMOJBEKAa B €JIOBBIX JiecaX OO0JIACTH MPOU3OLUIA 3HAYUTEIbHBIE
WU3MEHEHUS CTPYKTYPHI IPEBOCTOEB €JIU TSIHb-IIAHbCKOM.

Haumnas ¢ 1940 roma B elOBBIX Jiecax Bellach YCJIOBHO CIUIOIIHAs pyOka Jjeca B
MPOMBINUICHHBIX [EIsIX. 3aroTOBKa JPEBECHUHBI MPOBOAMIACHE B Oonblmux oObemax. B
pe3ynbTareé BO MHOTMX MECTaX TIYyCTOTa HAaCaXJACHWH 3HAYMTEIbHO CHHM3WIACh, a Ha
OTJICBHBIX YYacTKax 00pa30BaluCh peAuHbl U nporamubl. K 1955 roxy obmas mmomans
€JIOBBIX JiecoB o0nactu cokpatuiack ¢ 78 341 no 40 850 ra, unu Ha 47,9 % 1o cpaBHEHHIO C
1930 r. B mocnexytomue roapl, HECMOTPS. Ha 3alpelIeHUE CIUIOUIHBIX PYOOK, B JIecX03ax
MPOJOKATUCh UHTEHCUBHBIE BHIOOpOUYHBIE pyOKH. Bce 3TO oTpasuioch Kak Ha CTPYKType
JPEBOCTOEB, TaK U HA BO30OHOBJICHUH EJIH.

JanpHeiiee pa3BuTHE €I0BBIX JIECOB, poU3pacTaronux B ropax Buyrpennero TsHb-
[laHs1, UX U3MEHEHHE TOJI BIUSHUEM aHTPOTIOTEHHBIX BO3JCHCTBUH, (HOPMUPOBAHHE JIECOB
OyIy1Iero, HECOMHEHHO, IPEJCTABIAIOT HAyYHBIM U MPAKTHUYECKU UHTepec. B cBsi3u ¢ 3TuM
B €JIOBBIX Jiecax HapbiHCKOI 0051aCTH TIPOBECHBI UCCIICIOBAHMUS C IIENIbI0 U3yUEHUS BUISTHUS
pyOOK Ha CTPYKTYpY HacakJIeHUH U eCTECTBEHHOE BO3OOHOBIICHHUE €ITH.

EnoBble neca ucciaeayeMoro paiiona pacnoiioxkeHsl Ha Beicote oT 2200 no 3200 m Han
ypoBHeM Mops. CpenHeroaoBas TeMmreparypa Bozayxa coctariseT +2,0 °C (MereocTaHIus
Hapsin, 2048 M H. y. M.), CpeqHss TeMIiepaTypa BO3lyXa caMoro remioro Mecsua — +28 °C,
camoro xojoaHoro — munyc 29,9 °C. Cpennsiss cymma ocaakoB 324,0 MM, B TOM YHCIIE B
Temblid nepuon — 247,1 mm, B xonoaueld — 109,9 mm. MakcuMyMm 0cagkoB NPUYpPOUYEH K
BECCHHE-JICTHUM MecsamnaMm (Mail — WIOJb), MUHUMYM — K 3uUMHUM (deBpans). Takoe
pacmpeneleHne OCaJKoB OJIArONPUSTCTBYET HOPMATbHOMY POCTY APEBECHO-KYCTAPHHUKOBOM
Y TPaBSHUCTOM PACTUTEIBLHOCTH. be3aMOpo3HbIN meproa AauTcs 3aech oT 146 no 160 qHei.
Uucno nHelt co CHEXHBIM MOKPOBOM — oT 125 no 160. OTHOCHTENbHAS BIIaXKHOCTh BO3/1yXa
cocTaBisieT B cpeaHeM 3a rog 60—70 %. MuHuManbHas BIQKHOCTh OOBIYHO OTMEYACTCS B
aBTyCTe U CEHTS0pe, MakCuMallbHas — B (peBpaie U MapTe.

PaboTel mpoBoAMIUCH B JIBa 3Tama: Ha MEPBOM JdTare ISl ONpeAeNieHUs] CTPYKTYpbI
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HaCaXJACHUN OBUIM MPOJIOKEHBI TOPU30HTAIBHBIEC XOJBI 110 CKJIOHY TOp OT 2400 M H. y. M. U
BbIle uepe3 kaxaple 100 M. Ha xaxnom xoxe 3anoxeno ot 400 no 600 y4eTHBIX IIOMIAI0K
pasmepom 16Mm° o metomuke M.A. TIpockypsikosa [3].

Ha BTOpoM »3Tame i OLEHKH YCHEIIHOCTH BO30OHOBIICHHS €U ObUIM 3aJI0KEHBI
MpOOHBIE TUIOIIAIN B HACAKICHUSIX PA3HOM MOJHOTHI.

Ha ocHoBanum cobpaHHOro MaTepualia BbISBICHBI CIEAYIOIINE 3aKOHOMEPHOCTH.

Ha ¢opmupoBanue cTpyKTypsl COBPEMEHHBIX €JIOBBIX JIECOB OKa3aja 3aMeTHOE
BIIMSHUE XO35MCTBEHHAs JEATENBHOCTh UYEJIOBEKa B IpouuioM. B mpolecce MHTEHCHBHON
JKCILTyaTalluu APEBOCTOEB B IOCTYITHBIX MECTaX U3MEHWINCh BHEIIHUIN OOJIMK U BHYTPEHHSS
CTPYKTYpa HaCaXJACHUH, a TaKXKe TaKCAI[MOHHBbIE IOKa3arenu (TycToTa, 3amac, BbICOTA,
nuametp). B pesynbrare mpou3omIio M3MEHEHHE B CTPYKTYpPE IPEBOCTOEB IO KiaccaM
Bo3pacta (Ha npumepe xp. Hapsin-Too, puc. 1).

O CpepHeBo3pacTHble, li-
IV knaccel BospacTa

(41-80 net)
H Mpucnesatowye, V-VI

knaccol (81-120 ner)

5,20% 0,70%

32,20%

O Cnenble, VIFVII knaccsl
(121-160 net)

61.90% M MepecToitHble X knacc
’ v Gonee (161 rog u
Gonee)

Puc. 1. CtpykTypa HacaxaeHUH

Kak BuaHO 13 pucyHKa, B HACTOAIIEE BpeMsl B HaCaXIEHUAX MpeoOIagaloT B OCHOBHOM
cpenneBo3pactHbie aepeBbs (III-IV kmacc Bo3pacra) — 61,9 %, a cnenble U nepecToiHbIE
nepeBbst (VII-IX kiacc Bo3pacra) cOCTaBIAIOT BCero okoyio 6 %. DTHU AaHHbBIE MMOKa3bIBAIOT,
YTO B MPOILJIOM 3aroTOBKA JIPEBECHHBI MPOBOAMINCH B OONBIINX 00BEMaX W B OCHOBHOM
BbIpYyOauCh KpynmHOMEpHbIE AepeBbsi. Ha nmecocekax octaBanuch MOJOJHSKH M €IUHUYHBIC
CEMEHHUKH.

bosnpiire n3aMeHeHus: TPOU30IUIM TaKK€ B TOPU3OHTAIBHOW CTPYKTYPE HACAKICHUH.
Bonee nocTymHble 4acTH HACaXKIEHUHN (HYDKHSISI M CPEHSs) CHIIbHEE MOABEPraliuch pyOKaMu,
HEXENTM BEpXHHME YacTU CKIOHOB. BpIpyOannch B OCHOBHOM IPHUCIEBAIOLIUE, CIENble U
[IEPECTOUHBIE 1epeBbs. [103TOMY B HaCaKICHUSAX B HUKHEH U CPEIHEU 4acTH €JI0BOro Iosica
B mpenenax BbICOT 2400-2700 m H. y. M. mpeoOjagaroT MOJIOJbIE M CPETHEBO3PACTHHIC
nepeBbst (II-IV kmaccer Bo3pacta) — 60-80 %, a B Bepxueil wactu (2800 M u BbIIIE) —
OJIHOBPEMEHHO CPEIHEBO3pacTHBIC W mpucneBatomue aepeBbs (IV-VI kmaccel Bo3pacta) —
4045 % (puc. 2).

JlnurenbHas 3KCIUTyaTalys JECOB OTPA3UIIaCh HE TOJILKO HA CTPYKTYPE IPEBOCTOS, HO U
Ha COCTOSIHMM €CTECTBEHHOI'O BO30OHOBJICHHUS €IIH.

Hanuuue enoBoro moapocTta Win MOSIBICHHUE CaMOCEBA Ha JIECOCEKax SIBJSETCS OTHUM
U3 BaXXHBIX KPUTEPUEB BOCCTAHOBJICHHUS Jieca.

B nacrosimiee Bpemsi B €JOBBIX Jiecax OOJIACTH JIECOBO3OOHOBUTEIBHBIE IPOIIECCHI
MPOTEKAIOT HepaBHOMEpHO. Kak yke ObLJI0 OTMEUYEHO BBIIIE, B HACAKICHUSX HAUOOIBINNN
NPECCUHI  WCIBITHIBAIM  Oojiee  JIOCTYIHbIE  y4yacTKu. VIMeoTcss U OTheNbHbIe
HEBOCCTAHOBUBIIHMECS ~ BBIPYOKH,  3apoCIIM€  TPAaBIHUCTOW  PACTHTEIBHOCTHIO WK
KycTapHUKaMH (TJIaBHBIM 00pa3oMm, pssOMHOW W WBOM) BbicOTOM 3—5 M. B HacaxaeHusx,
NPOUJCHHBIX  YCIIOBHO CIUIOMIHBIMH pyOKaMu W JOBEIEHHBIX 10 MOaHOTH 0,3,

24



JIECOBO300HOBHUTEIIbHBIC MPOIECCHI MPOXOauiau ciaabo. 3aech HAa 1 ra mMeercs B CpeaHEM
1200 mwr. mogpocta u 200-300 nepeBbeB. Hambombiiee kommuecTBO monpocra (62 %)
OTMEYEHO B Bo3pacTHOM rpynme ot 10 mo 20 ner (puc. 3).

O CpeaHeBO3pacTHble,
-V knaccel (41-80

net)
B MNpucnesatowve, V-
VI knaccesl (81-120

B npoueHTax

nem)
_ Cnenbie, VIFVII
knaccbl (121-160

2500 2600 2700 2800 2900 o FleegecmﬁHbIe, IX

BHYM, M Kknacc u Bbiwe (161
ron v Gonee)

)
)

Puc. 2. l'opusoHTanbHAs CTPYKTYpA €I0BBIX APEBOCTOEB 110 KIacCaM BO3pacTa

MonHoTa 0,3

010 - 20
w21 -30
o 31 - 40
0 41-50 net

Puc. 3. Pactipeenenue mopocTa ey 1Mo BO3PACTHBIM IpyIamM

DTO CBHIETEILCTBYET O TOM, YTO HA YCJIOBHO CIUIONIHBIX PyOKaxX MPOIUIbIX JeT (C
M3MEHEHUEM TEMITEPATYPHOTO PEXHMMa, OCBEIICHHOCTH M Pa3BUTHEM MOIHOTO TPaBSHOTO
MOKPOBA) JIECOBOCCTAHOBHUTEIIBHBIC MPOIECCHl MPOXOIAMIN MEIJICHHO W 3aTAMBAJIUCh Ha
nonrue roapl [2]. Kak BHIHO, JIECOCEKM Hayald BOCCTAHABIUBATHCS TOJILKO B IMOCICIHEE
necstunetue (puc. 4).

Puc. 4. CamoceBsl
€JIU TAHb-IIIAaHbCKOM

B HacaxneHusx ycmemrHoe BO300OHOBJIIGHHE OTMEYEHO TaM, TJieé TPOBOJMIUCH
BbIOOpOYHBIE PYOKM YMEpPEHHOW HHTEHCHBHOCTH. B TakuX HacaXKIEHHSX IepeBbsl ObLIN
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yOpaHbl BbIOOPOYHO, OCTaBIEHbI CEMEHHUKHM M OTKPBUIMCH HEOONBIINE «OKHA» pa3MepoM
10x10, 10x15 u 10x20 M (puc. 5). I[Ipu nomuore 0,4-0,6 ormeueno B cpeauem 2200-2300
IIT. TIOJIPOCTA Ha Ta ¥ KoJimuecTBO ApeBoctost 400—700 miT./ra.

Puc. 5. ITogpocT B «OKHaX»

B BBICOKOMONMHOTHBIX HacaxaeHUsX (¢ momHoro 0,9 u BbImIE) B CBSA3U C
3anymeHHOCThI0 (800—1200 nepeBbeB HaA Ta), MOBBIIMICHHONW BIAKHOCTHIO TTOYBBI U HATMYHUEM
TOJICTOTO cJiosi Mxa (0kojo 5—10 cM) BO30OHOBIIEHHE MPOTEKAeT OYEHb Cabdo (B CpeaHEM
100-200 mT./ra) umm BooOIIe OTCYTCTBYET (puUc. 6).

]
=

I 2w

b m

B S 1500

2z

E = 100

B =0 OnegpocT

z . macpema Puc 6. Konnuectsennoe

ge03 0405 OT0E O0Swemus COOTHOIIICHHE TIO/IPOCTA U JIEPEBLEB
nomoTa €N B HACAXKJICHUSX Pa3THIHON
THOJIHOTBI

EctecTBeHHOE BO300HOBIIEHHE Jieca TaKXKe 3HAUUTEIbHO 3aBUCUT OT BBICOTHI HaJ
ypoBHEM Mopsi. M3BeCTHO, YTO B TOPHBIX YCIOBUSIX C YBEJIMYEHHUEM BBICOTHI H. Y. M.
TeMIepaTypa BO3[yXa M IOYBbI IMOHUXKAETCS, YTO OTPULATEIBHO CKa3bIBA€TCS Ha pOCTE U
pazButuu enu. [lostomy Bemme 2800-2900 M H. y. M. OOJNBIIMHCTBO EIILHUKOB
HU3KOIMOJIHOTHBIE — V—Va OOHUTETOB.

B HmkHel u cpeiHeli 9acTax mosica enoBbIX JecoB xpedTa Hapwia-Too (2200-2800 M H.
y. M.) Bo3oOHOBNeHUE uaet ycrnemHee (B cpexneM 1900-2000 mT. mogpocta Ha 1 ra). DT0
MOXXKHO CBf3aThb C Oosiee OJaronpuATHBIMM MHKPOKIMMATHYECKHUMH YCIOBUSIMH IO
CpaBHEHHIO C BEpXHEH 4acThio enoBoro nosca (e 6oxee 1500 mr. Ha 1 ra), rae Temmneparypa
BO3JlyXa U MOYBBI 3HAYUTEIIBHO HIKE (puc. 7).

Takum oOpazom, Ha ckioHax Top BuyTtpennero Tsmb-lllans B 0Gojee mocTymHBIX
MecTax 00pa3oBaIMCh Pa3HOBO3PACTHBIE HACAXKICHUS EIIH.

BonpmmHCTBO CrienbIX U IEPECTOMHBIX IEPEBBEB COXPAHIINCH TOJIBKO B BEpXHEH YacTH
€JI0BOTO TOsica, a B HWKHEH M CpeHell 4YacTsSX B OCHOBHOM IMpeo0ialaloT MOJIOAbIE U
CPEHEBO3PACTHBIE JIEPEBBSI.
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Puc. 7. Cpennee Konu4ecTBO MOAPOCTA
€JI1 B 3aBHCUMOCTH OT BBICOTBI HaJl
YPOBHEM MOpSsI

HaunbGonee OmaronpusiTHbIC YCIOBUS IS E€CTECTBEHHOTO BO30OHOBJICHHS €U
CKIQJBIBAINCh HA JIECOCEKaX, TMPOWJCHHBIX BBIOOPOYHBIMU pyOKaMH  pa3sIUYHON
MHTEHCUBHOCTH. 371ech B cpeaHeM Ha 1 ra umeercs 2200 mT. 3K3eMIUIAPOB €JIOBOTO
noapocta. Ilpu BBHIOOPOYHBIX pyOKax HE HapylIaeTcsl CTPYKTypa JpeBOCTOs, BHIOOpKa
JIEpEBbEB BENETCS PaBHOMEPHO Ha Bcell jecoceke. B pesynbraTe yBelIMUMBAETCS IOCTYI
CBETa, TEMJIa W BJIATM HA BCIO IUJIOMIAJb M CO3JAIOTCS XOPOIINE YCIOBHS JUIS TOSBICHUS
camoceBa.

B nacaxaeHusx, NpoiIeHHBIX YCIOBHO CIUIOMIHON pyOKoil (moiHoTa mocie pyoku 0,3
W HIDKE), BO30OHOBIICHHE UIeT c1abo, Ha 1 ra B cpeqneM nmeercs 1200 mt. moxpocra. [Tocie
CIUTONIHBIX PYOOK MPOUCXOTUT pe3Kasi CMEHa YCJIOBHM CPENbl, UTO MPUBOAUT K M3MEHEHHIO
YKUBOTO HANlOYBEHHOTO TMOKpoBa. B 3TOM ciiydae pa3BUTHE MOIIHOTO TPaBSHOTO MOKPOBAa U
CWJIBHOE 3aJICpHEHUE TIOYBBI MPETSITCTBYIOT BO30OHOBJICHHIO €ITH.

Bo3o0OHoBeHNE ey POTEeKaeT B HWKHEW W CpeIHEH YacTSX €JOBOro Iosica JIydile,
4YeM B BEpXHEH, 3a cueT Ooliee OIaronpusITHBIX MUKPOKIUMATHUYECKUX YCIOBUM.
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JIMCTBEHHUIIA CUBUPCKASA KAK BUOMHIAUKATOP 3AT'PA3HEHUA
ATMOC®EPHOI'O BO3AYXA

J.B. AOAHACBEBA
HuctutyT 00men u sxkciepuMenTaibHoi onomorun CO PAH, Yian-Ym, Poccus (afanl@mail.ru)

B pabote uccienoBaHbl 3JIEMEHTHBI XUMUYECKUI COCTaB U HEKOTOPBIC (hU3HOJIOTO-OMOXUMHIUECKUC
mmoKazaTelid XBou Larix sibirica B pa3HbIX (PYHKITMOHATLHBIX 30HAX T. YiaH-Y 3. Ha ocHoBe mHaekca
TOJIEPAHTHOCTH K 3arps3HeHuio Bosayxa (APTI) cmeman BBIBOL O YyBCTBHUTENBHOCTH BHAA K
aTMoc(epHOMY 3arpsI3HCHHUIO U BO3MOXKHOCTH €T0 HCIIOJL30BAaHUS B KA4eCTBE OMOMHIUKATOPA.

SIBERIAN LARCH AS A BIOINDICATOR OF AIR POLLUTION
L.V. AFANASYEVA
Institute of General and Experimental Biology, SB RAS, Ulan-Ude, Russia (afanl@mail.ru)

The concentrations of chemical elements and some physiological and biochemical parameters in the
Siberian larch needles grown in various urban functional zones of Ulan-Ude were investigated. Based
on the Air Pollution Tolerance Index Siberian larch should be considered sensitive species to air
pollution and can be recommended as bioindicator.

B ycmoBumsx mporpeccupytomeid  ypOaHM3anMU  OOOCTPSIOTCA — HKOJIOTHYECKUE
npoOJeMbl, CBS3aHHbIE MPEXIE BCEro C 3arpsI3HEHHEM aTMOC(QEPHOrOo  BO3yXa.
[IpombIlIeHHBIE TPEANPUATHS, TEIJIOMIEKTPOCTAHIIMM U aBTOTPAHCIIOPT BBHIOPACHIBAIOT B
aTMoc(epy 3HAUYUTEIbHOE KOJUYECTBO BPEIHBIX COEIMHEHHH, OBICTPO PACIIPOCTPAHSIOIINXCS
B KOMIIOHEHTaX TOPOACKOro JaHamadTa ¥ MNPUBOIANIMX K JErpajallii ero NPHUpPOIHON
COCTAaBJISIIOIIEH.

Baxknas posnb B ONTUMM3ALUNA TOPOACKUX TEPPUTOPUN U YMEHBILIEHUHN 3KOJIOTMYECKOU
HaNpsHKEHHOCTU NPUHAIIEKUT JPEBECHBIM pacTeHUusiM. OHU HE TOJIBKO aJcOopOMpYIOT U
HEUTPaIN3yIOT 3HAUUTEIbHYIO YacThb AMCIIEPCHOW IbUIM, yyd4llas T€M CaMbIM KadeCTBO
TOpPOZACKOr0 BO3JyXa, HO U o0ecreunBaroT KOM(OPTHBIE YCIOBHS AJS MPOKUBAHUS JIFOJEH.
MOHUTOPHHI COCTOSIHUSI JIEPEBHEB — 3TO OJMH M3 HambOosnee A(PPEKTUBHBIX U JCIIEBBIX
METO/IOB OLIEHKH KauecTBa aTMoc(hepHOro Bo3ayxa. [Ipu atom pemarorcs cpa3y JBe 3aauu —
OINpPEACICHUE TEPPUTOPUAIBHOTO PACHPOCTPAHEHUS 3arpsi3HEHHBIX BO3AYIIHBIX Macc M
orieHka 3¢ dexra 3arps3HeHUs Ha OMOTY Ha OCHOBE (PHU3MOJOTHUECKOr0 cOocTOsiHUsA. OYeHb
4acTo B KayecTBE OWOMHIMKATOPOB HCIIONB3YIOT BEYHO3EJCHBIC XBOWHBIE JEPEBbS,
XapaKTepU3YIOIIUECs] BBICOKOM YYBCTBUTEIBHOCTBIO K TEXHOTE€HHBIM IOJUIFOTAHTaM, |
ropasio pexe — JHMCTBEHHBbIE MOPOIBI, OTJIMYAIOLIHecs OOJblIeil YCTOHYHMBOCTBIO K
aTMochepHOMY 3arps3HEHUIO.

JluctBennuua cudbupckas (Larix sibirica Ledeb) mmpoko mpumeHsieTcss B 03€JI€HEHUU
rOpOZIOB, OCOOEHHO PACIIOJIOKEHHBIX B 30HE OOpeasbHbIX JIECOB. B TO *ke BpeMs cBeJeHUs O
€e YyBCTBUTEJIBHOCTU K aTMOC(HEPHOMY 3arps3HEHHUIO JOCTAaTOYHO NMPOTUBOpPEUUBBL. OIHH
UCCIIEIOBATEIM CUUTAIOT €€ IJJACTUYHBIM BHUJOM, CIIOCOOHBIM aJalTHpPOBAThC K
U3MEHSAIOIIMMCSL  YCIIOBUSAM cpenbl  [l];  nopyrue, HampoTuB, IIOJIAral0T, YTO 3TO
YYBCTBUTEIbHBI K TEXHOI€HHOMY BO3JCHCTBUIO BUJ, KOTOPBII MOXET OBITh HCIIOJIb30BaH
Kak OuomHaukarop [3].

[lenwro HacTOsMICH PabOTH OBLIO MCCIIENOBATh AIEMEHTHBIM XUMUYECKUNA COCTaB XBOU
L. sibirica B pa3HbIXx (YHKIIMOHAJIBHBIX 30HAX TI. YIaH-Y]I, a TakKe OLEHUTh M3MEHEHUE
psana GpU3H0IOro-0MOXMMHUYECKUX MapaMeTpOB AJIs ONpPENeNIeHUs] YyBCTBUTEIBHOCTH BUAA K
aTMOC(EepHOMY 3arpsI3HEHHIO.

B npenenax ropoma ObulM BbIAENEHBI TPU (PYHKIMOHANBHBIE 30HBI, B KOTOPBIX
BCTPEYAIOTCA  TOCAJAKH  JUCTBEHHUIIBI:  cenuTeOHass  (IpUIOMOBBIE  TEPPUTOPUM),
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TpaHCIIOpTHAsI (BJIOJIb aBTOMArucTpalieil) U pekpealronHas (TopoJIcKue mapkKu M CKBepsl). B
KOKIOW 30HE JJIs cOOpa OOpa3IoB XBOU 3aKJIQJbIBAIA KITIOYEBBIE YYAaCTKH, a B KaueCTBE
(OHOBBIX paccMaTpPHUBAIIMCh YYaCTKH, 3aJI0’KEHHBIE B Jiecax Ha pacCTOSIHUM cBbIe 30 KM OT
ropoja.

Ha kaxoM KIII04YEeBOM ydacTKe B CEpEeIMHE BEreTallMOHHOIO Meproia OTOMpPaIl XBOKO
U3 CpeqHeil yacTh KpoH ¢ 5—6 JepeBbeB. B 11a00paToOpHBIX YCIOBUSIX B CyXOW XBOE
onpenensn conepxkanue xumuueckux snemeHToB (N, K, P, S, Fe, Zn, Cu, Ni, Cr, Pb, Co,
Cd) oOmenpuHATHIMH METOAaMH  aTOMHO-a0COPOIIMOHHON  CHEKTPOPOTOMETPUU U
dorokonopumerpupoBanus. g onpeneneHus YCTOWYMBOCTH BHAAa K aTMochepHOMY
3arpsI3HEHUI0 B CBEXKEH XBOE OMPENENsUTA KOHIIGHTPAIMIO aCKOPOWHOBOWM KHUCIOTHI (A),
cymmbl xjopoduiuioB (T), pH knerounoro coka (P), oTHocutenbHOE comep)aHuE BOIBI B
xBoe (R) u Ha ocHOBe ATHX Moka3areneit paccuntbiBait APTI urnekc (Air pollution tolerance
index) [3] mo popmyne: APTI=(A(T+P)+R)/10.

AHanu3 NaHHBIX 10 COACPKAHUIO XUMUYECKUX IJIEMEHTOB B XBoe L. sibirica B pa3HbIX
(GyHKIIMOHAJIBHBIX 30HAX TOpoAa IMOKa3zaj, YTO Haumbosee BBICOKHI YpOBEHb TSKEIBbIX
METAJIJIOB HA0JIFOIaeTCsl B XBOE JIEPEBBEB, PACTYIINX BIOIb KPYIMHBIX aBTOMAarucTpaiei, rae
coJiepaHue KaJMus TpeBbImaio (oHOBBIE 3HauYeHHs B 7,7 pasa, xkeneza — B 6,4, IIUHKA,
Meau, HUKeIs U cBUHIA — B 3,644, xpoma u kobameTta — B 2,7-3,0 paza (tabn. 1). B
CeNIUTeOHON 30HE XBOS B OOJIbIIE CTENEHH HAKaIllIMBaeT Cepy, MOBBIIIEH TaKXKe YpOBEHb
MeIu, HUKETs, KaJMHusl, CBUHIIA, JKene3a. B pexpeanimoHHOW 30HE cojepaHue cepbl OBLIO
BbITIe (POHOBBIX 3HaYeHUM B 1,3 pasza, CBUHIIA, )Kelle3a, MeIU, HUKeNs U Kaamus — B 1,4-2,0
paza. Ilpu ompeneneHnr OWOTEHHBIX MAaKpODJIEMEHTOB B XBOE OTMEUEHA TEHIEHIUS K
YBEJIMYEHHUIO UX KOHLIEHTPALUU B TOPOJCKUX YCIOBHUSX.

Tabmuma 1. CojepxaHue XUMHUYECKHUX DIIEMEHTOB (MI/KI' CyXOro BeIlecTBa) B XBoe L. sibirica B
(hYHKIIMOHAIBHBIX 30HaX T. YIaH-Y 13 U Ha POHOBOU TEPPUTOPHUHU

DJIEMEHTHI DYHKIIMOHAIbHBIE 30HBI ®doHoBas
CenureOHast TpaHncnopTHast Pexpearnmonnas TEPPUTOPUSL
N 21300+1460 23800+2609 18400+1520 152004950
P 2298+152 2638+174 2056491 1960+145
K 5600434 7369+248 44834232 40134321
S 0,6+0,2 0,5+0,1 0,4+0,1 0,3+0,1
Fe 26147 712+58 225+24 111+18
Zn 10,9+6,2 53,6+9,8 13,7£2.4 12,1£2,1
Cu 5,6+0,9 13,3+1,2 5,3+0,8 3,704
Cr 3,9+0,2 11,4+0,8 4,9+0,2 4,2+0,2
Ni 2,1+0,5 5,3+0,2 2,4+0,4 1,3+0,1
Pb 3,3+0,2 5,4+0,4 2,6+0,2 1,4+0,1
Co 0,5+0,1 1,2+0,1 0,4+0,2 0,4+0,1
Cd 0,07+0,01 0,23+0,01 0,05+0,01 0,03+0,01
Zbt 19,8+0,4 32,2+0,8 9,1+0,1 -

IIpumedanue. XKupabIM m1pruTOM BEIAEICHBI TOCTOBEPHBIE paszandus ¢ (oHOBOU TeppuTopuer npu P<0,05.

HU3MeHeHne »IEMEHTHOrO COCTaBa XBOM OBLJIO OIEHEHO C IMIOMOIILI0 HWHAEKCA

OHOreOXUMHUYECKON

Tpanchopmauuu  (Zbt),

OTpaXarouicro

nucOananc

XUMHNYCCKUX

3JIEMEHTOB B PACTEHHUSIX MPU TEXHOT€HHOW Harpy3ke. COINIaCHO CYIIECTBYIOLIECH Ipagaliu

Zbt, cUIBHBI ypPOBEHb TEXHOT€HHOW TpaHC(POpMAIMKU 3JIEMEHTHOTO COCTaBa XBOHU

OTMEYAeTCs B TPAHCIIOPTHOM 30HE, CPEAHUN — B CETUTEOHOM, CIIa0bIi — B PEKpEarlmOHHOM.
Omnpenenenue coaepkaHusi XJopoduiuia B JIMCThSIX PACTEHHUI SBISETCS OJHUM U3

BO)XHBIX MMapaMETPOB IS PaHHEH JAMAarHOCTHKH HX COCTOsHUsA. OOHapyXeHO, 4TO B XBOE
JIEPEBbEB HA TEPPUTOPUU TOPOJia MPOUCXOMUT yBeIMueHUEe 00mero Goxmaa XIopopuioB B
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CpaBHEHHUH C XBOE€H JepeBbeB Ha (OHOBBIX ydacTkax (Tabn. 2). HawmbGomee BbICOKOE
collepkaHue XJIOpo(hWIUIOB, TpeBbImawmee (oHoBoe 3HaueHue B 1,7 pasza, ObUIO
0oOHapyXeHO B XBOE JIEPEBbEB, PACTYIIMX BJOJb aBTOMaructpaieil. Poct koHueHTpauuu
XJIOpo(UIUIOB, 0COOEHHO xiopoduiuta b, MOXKET OBITh CBSI3aH C aKTUBALlMEH 3aIlUTHOU
CUCTEMBbI, HallpaBJIeHHON Ha yBeandeHue 3p(EeKTUBHOCTH HCIOIb30BaHUS CBETOBOM SHEPTUU.
JlocToBepHOE yBENUYECHHE YPOBHS aCKOPOMHOBOW KHUCIIOTBI, OJIHOTO W3 HamOoJee BaKHBIX
KOMIIOHEHTOB aHTHMOKCHJIAHTHOM 3aIIMTHOM CHCTEMbI PAacTEHUM, OTMEYEHO TOJILKO B XBOE
JIEPEBHEB B TPAHCIOPTHOH 30HE. 3HAYMMBIM TIOKa3aTelieM JUIsi pocTa U (PU3UOIOTUIECKOM
AKTUBHOCTH PpACTEHHMH SIBISIETCS OTHOCHUTEIBHOE COJIep’KaHue BOJIbI B XBoe. Bricokue
3HAUEHUsl JTOr0 MapaMerpa CBUACTEILCTBYIOT 00 YCTOWYMBOCTH PACTEHUN K CTPECCOBBIM
ycinoBusiM. Ha Tepputopuu ropojga ObUIO OTMEUEHO YMEHBIIEHHE OTHOCHUTEIHHOIO
coJiepKaHus BOJIbI B XBoe JiepeBbeB Ha 11-37 % no cpaBHeHHIO ¢ (POHOBBIMU Y4aCTKaMH, YTO
MOJKET OBITh CBSI3aHO C HApPYILIEHHWEM MPOLECCOB TPAHCIUPALMK H3-3a OTJIOKEHUS IMbUIA Ha
MOBEPXHOCTH XBOW. KIIETOYHBIH COK XBOU JIMCTBEHHUIBI Ha (DOHOBBIX y4YACTKAX HMEET
MPEUMYIIECTBEHHO CIAa00KHUCIYIO PEakiuio, TOrja Kak Ha TEPPUTOPUU TOpoAa OTMEUYaeTcs
€ro He3HAYUTETHLHOE MO/IIeIadBaHHE.

Tabmmma 2. ®u3nonoro-6MOXNMHIECKHE mapaMeTpsl XBOU L. sibirica B (PYHKITMOHAIBHBIX 30HAX T.
Ynan-Y a3 u Ha GOHOBOI TEppUTOPUH

[Tokazarenu DYHKIIMOHAIBHBIE 30HBI ®doHoBas
CenurebHast | Tpancrmopraas | PexpearmioHHasi | TEPPUTOPHS

OO6mmee coaepkaHue 2,08+0,04 2,46+0,06 1,78+0,04 1.47+0.02
xJyopoduina, Mr/t
AckopOrHOBas KUCIIOTa, MI/T 0,13+0,02 0,16+0,01 0,11+0,01 0,12+0,01
pH 4,16+0,08 4,38+0,11 4,02+0,12 3,68+0,10
RWC (%) 65,61+4,42 53,12+2,45 68,73+2,68 72,83+3,46
APTI 6,6+0,4 5,4+0,4 6,9+1,2 7,3+0,9

Jnst onipenenenust yctonunBoctu L. sibirica k aTMOChEpPHOMY 3arpsi3HCHHIO BO3yXa
APTI 6b11 paccuuTan i Kaxaoi GyHKIMoHanbHOM 30HBL. Kak mpaBuio, Ha OCHOBE 3TOTO
WHJEKCA HCCIEA0BATENN BBIACIAIOT TPU KATETOPUHM BHUJIOB PACTEHMI: YYBCTBUTEIBHBIE
(sensitive, APTI<11), npomexxyrounsie (intermediate, APTI 12—-16) u ycroituussie (tolerant,
APTI>17). Ha ocHOBE TTpOBEICHHBIX HcceA0oBaHUN 00HapyxeHo, uTo APTI nccnegoBanHbIx
JIepeBbEB CHIDKaeTcs oT 7,3 Ha (OHOBOM TeppUTOpUH A0 5,4 B TPaHCHOPTHOH 30HE, YTO
Mo3BOJIIET OTHeCTU L. sibirica K 4YyBCTBUTENbHBIM BHJAM M PEKOMEHAOBaTh €€ K
UCIIOJIb30BaHUIO B KaUeCTBE OMOMHAMKATOPA.

JIUTEPATYPA

1. Pomanosa JLHU. CrpyKTypHO-QYHKIIMOHAIbHBIE OCOOCHHOCTH JMCTBEHHHUIIBI CHOHUPCKOW B
3eJIeHBIX HacaXJICHUsX T. KpacHOspcKa 1 ero OKpecTHOCTeH: aBToped. Iuce. ... KaH. OUOJI. HayK:
03.00.05. Kpacuosipck: Mu-1 meca um. B. H. CykaueBa CO PAH, 2005. 24 c.

2. Prajapati S.K., Tripathi B.D. Seasonal variation of leaf dust accumulation and pigment content in
plant species exposed to urban particulates pollution. // J. Environ. Qual. 2008. 37: 865-870.

3. Seta-Koselska A., Szczuka E., Skyrzynska-Polit E., Domaciuk M., Gielwanowska I. Roadside larch
trees (Larix Mill.) and its female generative organs as a biomonitor of air pollution // Pol J Environ.
Stud. 2014. 23: 867-874.

BJIAT'OJAPHOCTM. HccnenoBanus BHITIONHEHBI B paMKax TOCYIapCTBEHHOTO 3aJaHUS TI0
TeMe «CTpyKTypa pazHooOpa3usi pacTHTENLHOTO IMOKPOBA M PECYPCHBIM TMOTEHIMAT MOJETbHBIX
BUIOB pacteHuil B baiikansckom pernone» (Ne AAAA-A17-117011810036-3).

30



YK 597.771

INOYKOBAS T'AJIVIMIA DASINEURA ROZHKOVI MAM. ET NIK.
B I'OPOACKHUX ITOCAJAKAX JIMCTBEHHMUIY
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OcobenHocTH OMOJIOrMU JIMCTBEHHUYHOW MNMOYKOBOHM rawmuel Dasineura rozhkovi Mam. et Nik.
(Diptera, Cecidomyiidae) nemaioT ropoicKue HacaXIeHHs JHUCTBEHHML HICAIbHBIM OOBEKTOM IS
MacCcOBOI'0 Pa3MHOKEHUS TaJII000pa30BaTes.

BUD GALL MIDGE DASINEURA ROZHKOVI MAM. ET NIK. IN URBAN LARCH
STANDS

Yu.N. BARANCHIKOV', G.A. AVRAMENKO?

"'V.N. Sukachev Institute of Forest FRC KSC SB RAS, Krasnoyarsk, Russia
(baranchikov_yuri@yahoo.com)
2Krasnoyarsk Kray Forest Protection Center — Branch of «Roslesozaschita», Krasnoyarsk, Russia

The features of bud gall midge Dasineura rozhkovi Mam. et Nik. (Diptera, Cecidomyiidae) biology
make urban larch stands an ideal substrate for outbreak of these insect gallmaker.

JluctBeHHMuHas moukoBas rawwuna Dasineura rozhkovi Mam. et Nik. (Diptera,
Cecidomyiidae) — BaKHEWIINN BpPEIUTETh JECOCEMEHHBIX XO3SWCTB JIMCTBEHHHI] Ha IOTe
Cubupn u B ceBepo-BocToyHOM Monromuu [1]. Bua mmpoko pacmpocTpaHeH B
auctBeHHHMYHUKaX FOxHoi CuOupu, W HEYAUBUTEIBHO, YTO BMECTE C IOCAJ0YHBIM
MaTepuaioM ¢ TUIAHTAIMi TaJUIWIa TepeKodyeBalia B JIMCTBEHHUYHBIC MOCAJKU TOPOJOB U
HACEJIEHHBIX NMYHKTOB a3uarckoil dactu Poccum. [lo HammM AaHHBIM, TajiMua 3apa)acT
JUCTBEHHHIIBI B TaKWX KPYMHBIX IeHTpax, kak Hoocubupck, Tomck, Kemepono,
Kpacnosipck, Abakan, Upkyrck, Ynan-Ym, Axyrck, Xabaporck, Maragan. Kpymnusie (z10 1
CM B BBICOTY) Y€pHBIC OT BPEMEHH M HAKOIUICHHOW Tpsi3U TaJUTbl MOJHOCTHIO 3aMEIAIOT
OpaxubnacTel Ha BceX moOerax 3apakKCHHBIX JMCTBEHHHUI, 3a HCKIIOYEHHEM TI00EeroB
TEKYIIET0 M MPOIUIOTO T'OJIOB, BHI3bIBAasi AKTUBHOE BETBICHHUE, NCKPUBIICHUE U YTSKEICHUE
BeTBel. OCOOEHHO YpPOAJIMBO CMOTPSTCS 3apakKCHHbIE JIMCTBEHHUIIBI C KOHIIA OCEHH 10
Hayvasa JieTa — IOYTH 8 MEeCSIEB B TOAY.

buonorus rannui oquHaKoBa Ha MPOTSHXKEHUU BCETO OTPOMHOTO apeaiia. Beuieresiive B
Mae [4] U3 mepe3rMOBABIINX HA BETBSIX JUCTBEHHHMI] TaJVIOB CAMKU TaJLTUIBI OTKJIAIBIBAIOT
diilla B OCHOBAaHME HAYMHAIOUINX OXBOEHHE OpaxubiacToB. OTpoAuBIIAscCS Yepe3 HEeIelto-
OpYTYI0O JUYMHKA 3aloji3aeT B IEHTP pACTYIIEro Iydka XBOWHOK U JOCTUTAeT
MEPHUCTEMaTHYECKOTr0 KOHyca HapacTaHUs BEreTaTUBHOM TMMOYKH CJEAYIOIIero Troja.
JloCTUTHYB MOYKH, TUYMHKA Moauduuupyer ee MophoreHes, BeI3bIBas pa3pacTaHUE MOYKH B
KpynHbId (10 1 cm BeicoTO#) Tay [1]. Jlo oceHW TUYMHKA MHUTAETCS B TajUie, MPOXOIUT 3
BO3pacTa, MOKUJAAeT OCHOBAaHWE Tajula U 3UMYEeT B OEIOBATOM KOMITAKTHOM KOKOHE TIOJ
BHEIIHUMH uemryiikamu. [IpuunHa 3Toil Murpanuu (M, CKOpee BCEro, Takke M 00pa3oBaHHS
U3IUIIHE KPYITHOTO Tajlla) — YXOJ OT TUIECHEBEJBIX I'PUOOB, pa3pacTaroluxcs Ha 60ratom
MUATATEILHBIMU BELIECTBaAMU JIOke Tayia [7]. PaHHel BeCHOW JMYMHKA OKYKJIMBAECTCS B
KOKOHE, M yepe3 Helemo BbuieTaeT umaro. O6pa3zoBaHue pa3BUTOrO rajuia oObIYHO yOMBaeT
Opaxubnact. Ha cuibHO 3apakeHHOM JepeBe OpaxuOiacTel HE JOKUBAOT 10 3-JIETHETO
BO3pacTa, U 0a3a /i 0Opa3oBaHUsl T€HEPATUBHBIX MOYEK, TAKMM 00pa3oM, OTCYTCTBYET [2,
10].

buonornueckrue MexaHn3MBbI peryisinuu YMCJICHHOCTH BPCAUTCIIA JOCTATOYHO XOPOIIO
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u3ydeHbl. J[Ba M3BECTHBIX BHAA MEPENOHYATOKPHUIBIX 3KTOMAPA3UTOB JIMYMHOK TaJIIUIIBI
Torymus isajevi Zerova et Dolgin (Torymidae) u Tetrastichus chakassicus Dolgin et
Kostjukov (Eulophidae), a Taxke cnydaifHble XWIIHUKHA BBI3BIBAIOT HE3HAYUTEIHHYIO
CMEpPTHOCTh; PHTOMOIIATOT€HBI Y TaJUIMLIBI HE OOHapYXeHbl. Benymuii (hakTop cMEpTHOCTH —
HECMOCOOHOCTh  JIMYMHOK HMHULMUPOBATH (OPMUPOBAHHME IMOJHOIEHHOIO Tajla Ha
yCTOMUYUBBIX OpaxubOnactax. IlpuumHbel ycToiiuMBOCTM MOryT OBITH Kak Mopdo-
dbeHonmornyeckoit mpUpo bl (CMBIKAHUE KPOIOIIMX YElIyil MOYeK 10 MPOHUKHOBEHHS B HHUX
JUYUHOK), Tak W (usnonoro-mopdorenernyeckne (MHrHOMPOBAHKUE TaLI000pa30BaHUSA).
KpoHbl NHCTBEHHHUI OKa3alMCh KpaiHe MOJUMOP(HBIMHM MO MpPHU3HAKaM YCTOMYHMBOCTH K
3apaxkeHuto raumiei [1, 5].

Jlnumnaka criocobHa 00pa30BaTh MOJHOLECHHBIN Tl JIWIb HA MOYKaX, 00JIaIalolInX B
MOMEHT TMOJXOJa Tmapa3uTa K  TKaHIM  MEpPUCTEMbl  MaKCUMalbHO  BBICOKOU
pOCTaKTUBHpYIOMIEH CHOCOOHOCTRIO [8]. DTOT mepwox uisl KaXJAOro KOHKPETHOTO
Opaxubnacta He mpeBbimaeT 3 gHEH (00BIYHO — CcyTKH). JIOCTHTHYB KOHyca B STOT JICHB,
JUYMHKA CMOXXET BbI3BaTh ()OPMUPOBAHHME IOJHOIIEHHOTO Taula M 3aKOHYUTh B HEM
pa3ButHe. Hauano Bo3aeiicTBUS TMYMHKY HA TKaHU KOHYCa HapacTaHUs Ha JCHb-/IBA paHbIle
WM TIO03KE ATOr0 CPOKa MPUBOAUT K POPMUPOBAHUIO HENOPA3BUTOrO Trajuia. JIMunHKa B HEM
noru6aet B I-1I Bo3pacre crycTs HECKOIBKO HEAEb IOCIIE Hayalla ITUTaHusl.

VYcnex o0pazoBaHusi TaUIOB OCHOBBIBACTCS HAa CHHXPOHM3AIMHM TOAXO0Ja JHYUHOK
raJuIMIbl K KOHycaM MOYeK M Hadaia mporecca auddepeHunaniuy MepucTeMsl KOHYCoB [5].
HecoBnanenue 3tux cpokoB Oosiee yeM Ha 3—4 [HS HE MO3BOJISET JUUYMHKAM WHUIIUUPOBATH
ramn [3]. B cneumanpHOi paboTe HaMU MPOAEMOHCTPUPOBAHO, UYTO MPH AHOMAIBHBIX
KJIMMaTHYECKUX CUTYyalMsX IOA0OHas acCHMHXPOHM3AlMs C JEPEeBOM-XO3IMHOM MOKET
MPUBECTU K MAaCCOBOM 3JIMMUHALIMY TAJUTUL B HacaxKaeHuu [9].

Jlonst Hemopa3BUTHIX TalIOB 3aBUCUT OT JBYX OCHOBHBIX (DaKTOpPOB: BpEMEHHU
CYIIECTBOBaHMS KOHKPETHON KOHCOPIUH (MHAMBHUIYYM JIMCTBEHHULBI U HACENSAIOUINHI €ro
JIEM TAJIJTUIIBI) U CTETICHH €€ U30JSIIUU (CKaKeM, PaCCTOSTHUEM) OT APYTHX KOHCOPIUH [6].

YpoBeHb 0CBOEHUS (3apakeHus1) M0OEroB TepaTaMyu 0OBIYHO 00OPAaTHO MPOMOPIIHOHAICH
MIPOIICHTY HEJIOPA3BUTHIX TEpaT Ha JaHHOU nucTBeHHHUIE [1, 6]. Takum oOpa3zoM, mokazareib
HEIOPa3BUTOCTU TEPAT MOXKET CIY)KUTh CBOCOOpA3HBIM MEPUJIOM CTETICHU AJANTalMM JeMa
TaJJTUIBI K OCOOEHHOCTSIM JIepeBa-X03IH1Ha.

Jis ramaMnbl OCHOBHBIM (DaKTOpOM OTOOpa BHYTPH JIOKAJIBHOTO JeMa SIBJISETCS
MOBBIIICHHBIA NOMUMOPGU3M TOYEK JIMCTBEHHHI] IO JAWHAMUKE POCTOBOM aKTHUBHOCTH
MEpUCTEMbl KOHyCa HapacTaHUsl IOYeK OpaxuOmacToB. AnanTauus TamtoOpa3oBaTels
HaIpaBJieHa B CTOPOHY 3acesIeHUs MaKCUMaJIbHO BO3MOYKHOTO YHCIIa IMOYEK ¢ HEOOXOAUMBIM
YpPOBHEM TOPMOHAJIbHON aKTHMBHOCTH TKaHEH, MO3BOJIAIOIIMX WHUIUUPOBATH OOpa3oBaHUE
Tepathl. JlocTUraercst 3TO MyTeM CIIBUTA CPOKOB BbUIETa MMAro JJis TOTO, YTOObI COBIACTD I10
BPEMEHHM C JOCTHXKEHHEM HauOojiee OJarompusTHON KOHIIEHTpAallMM TOPMOHOB pOCTa B
OOJBIIMHCTBE TIOYEK Ha aepesne [2, 3].

Oxkazasioch, 4TO ajanTanus JeMa TaJUIMIbl K OCOOEHHOCTSIM OMOJOTHH «CBOETO»
XO035IMHA 324aCTYI0 UCKIII0YaeT HOPMaJIbHOE Pa3BUTHE HACEKOMBIX Ha IMOYKAX CTOSIIUX PSAAOM
JepeBbeB TOro ke Buaa [1]. durodar OTHOCUTENBHO OBICTPO aMANTUPYETCS] K 0OCOOEHHOCTSIM
TCHOTHIIA JIepeBa-X035MHA. DKCIEPUMEHTAILHO IO0Ka3aHo: ISl TOro, uTtoOsl B 3—4 pasa
CHU3UTH NPOLEHT HEJOPA3BUTHIX T'aJUIOB, JOCTATOYHO 00ECHeUUTh 5—6 MOKOJICHUN TaJUIUIIbI
Ha M30JIMPOBAHHBIX OT JPYTHUX AEMOB JAEpPEBbAX [6].

[lepeuncriennbie 0COOEHHOCTH alaNTallK IEMOB TaJUIULIBI K MHAUBUAYYMAaM JI€PEBbHEB-
X0351eB 00YCIIOBIMBAIOT KpaiHEe OJIarONpuUsTHBIC YCIOBUS PAa3BUTHUSL BPEAUTEINS B YCIOBUAX
TOPOJICKUX TOCAJOK JINCTBEHHUIIbl. JTH, KaK MPaBUIIO, pa3peKeHHbIE APEBOCTOM MapKOBOIO
TUNIA WIN JUIMHHBIC IIMaJepbl XOPOIIO OCBEIICHHBIX OJHOPSAIHBIX MOCAIOK — HCalIbHbIC
00BEKTHI 1711 CTPEMHUTEIBHOTO OCBOCHHUS KPOH TajllaMU € TapaHTHE MHOTOJIETHEH U30JIS1UU
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neMoB  Bpeautens. OTHOCHTENBbHO CTaOWwibHAas (CO  CIVIAKEHHBIMH  KOJICOAHUSIMH)
TEMIICpaTypa ropoJaCKoro HaHI[HIaq)Ta MOBBIIIACT BEPOATHOCTL COBIIAJICHUSA q)eHOJIOFI/I‘-IGCKI/IX
CTaauil pa3BUTHS JepeBa W rauiooOpas3oBaTelnsi, a AeUIMT IBETYIIUX HEKTApPOHOCOB
CHUXACT BCPOATHOCTb MOOMNOJHHUTCIBHOI'O IMMUTAHUA TMCPCHOHYATOKPBUIBIX — IIApa3nuTOB
rammisl. Bee 3T0 mpuBOguT K cTabuibHO BbICOKOMY (10 90 %) OCBOEHMIO TajulaMu
Opaxu01acTOB JIMCTBEHHHUI] C TAPAHTHPOBAHHO BHICOKUM YPOBHEM OTPOKICHUS UMAro.
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KOCMHNYECKAS HAYYHASA OBCEPBATOPUA YIVIEPOJA JIECOB POCCHUN:
KOHIEIIIOUA U IIEPBBIE PE3YJIBTATBI ITIPOEKTA

C.A. BAPTAJIEB
HucturyT Kocmuaeckux uccnegopannii PAH, Mocksa, Poccus (bartalev@d902.iki.rssi.ru)

Ipoexr «Kocmudeckas Hay4Has obcepBaTopust yriepoza JiecoB Poccrum» HarpapieH Ha pa3pabOTKy HOBOWA
CHCTEeMBI OIIGHKA yTJiepoma B Jiecax Poccmr Ha OCHOBE KOMIUIEKCHOTO HCIIONIB30BAaHMS METONOB
JTUCTAHIIMOHHOTO 30HmupoBanus 3emmm (/[33) w3 KocMoca, Ha3eMHBIX M3MEPEHHM W MaTeMaTHUYCCKHX
MOZENEH TUHAMUKY JIECOB.

SPACE SCIENCE OBSERVATORY OF CARBON IN RUSSIAN FORESTS:
PROJECT CONCEPT AND FIRST RESULTS

S.A. BARTALEV
Space Research Institute, Russian Academy of Sciences, Russia (bartalev(@d902.iki.rssi.ru)

The «Space Science Observatory of Carbon in Russian Forestsy project is aimed at development a new system
for estimating carbon budget in Russian forests based on integrated use of Earth observation methods, ground-
based measurements and mathematical modelling of forest status and dynamics.

Jleca Poccum, 3anmmas Gomee 20 % TUiomamy JIeCOB MHpA, WIPAIOT KIIOUEBYIO POJb B
yriaepoHoM OaraHce TutaHeThl. [Ipu 3ToM rMeroryecs B HacTOsIIee BpeMsl KOJIMYECTBEHHBIE OLICHKH
YITIEpOIHOrO OFO/DKETa JIECOB CTPaHbl BapbHPYIOT B IMMPOKHX MpeenaX, OTIMYasiCh OOJBIION
HEONPENIENICHHOCTHIO [2, 7, 8]. OCHOBHOM MPUYMHOM 3TOM HEOMPEIETICHHOCTU SIBJISIETCSI OTCYTCTBUE
Ha/ISKHBIX NCTOYHUKOB JIOCTOBEPHOM U PETYISIPHO OOHOBIISIEMOM B MacITabax cTpaHbl HH(POpMALI
0 Jlecax, HeOOXOMUMOW I KOJMYECTBEHHOM OIICHKM 3arlacoB M MOTOKOB yriepoma. Mmerorascs
oprmanbHast uHpopMaLws o Jiecax Poccuy B 3HAUMTENBHON CTEMEHH yCTapena, a CyIIECTBYIOIIAs
CHICTEMa MOHUTOPHHTA HE CIIOCOOHA 00ECTICUUTh PEry/ISIpHOEC OOHOBIICHHE TAHHBIX 00 MX JMHAMHKE
[3]. C mpunstuem B 2015 romy Ilaprmkckoro cormamieHus, HanpaBIEHHOTO HAa IPAKTUYECKOE
ocyIiecTBIieHue TonokeHnii Pamounoit konBeHmmn OOH 1o m3MeHeHMIo KimMara, Tpobriema
HOBBIIICHHST OOBEKTUBHOCTH, TOMHOTHI M TOYHOCTH OLIGHKH YITIEPOJHOTO OIO/DKeTa JIeCOB
MpHOOpETAET BayKHEHIIIee 3HAYECHHE.

K uncimy HeoOXOAMMBIX 1711 OLIEHKH YIJIEpOTHOTO OFO/DKETA JAHHBIX OTHOCUTCS pacpe/ieicHUe
3eMENIbHOTO0 TIOKPOBA IO KAaTeropusM TOKPBHITHIX M HEMOKPHITBIX JIECOM W JAPYrod JpeBecHO-
KYCTapHUKOBOW PAaCTUTENIFHOCTHIO 3eMElb, B TOM YHMCIIE Tapei M MOruOIMX HaCHKICHUH, BEIPYOOK,
€CTECTBEHHBIX pEIMH, 3a00JIOYEHHBIX 3eMefb, a TaKKe HHGOpMaIKs O MOPOAHO-BO3PACTHOM
CTpyKType M OOHUTETe JecHBIX HacaxiaeHuil [9]. OmHOBpeMeHHO HeoOxomuma WHGOpMAIMsSI O
MacITadax IPUPOIHBIX (TIOYKapbI, O0JIE3HN U BPEIUTENH, BETPOBAJIB, 3aCYXH U JIP.) U aHTPOITOT€HHBIX
(pyOKH, TEXHOTEHHBIE 3arPS3HEHUS U JIP.) JECTPYKTUBHBIX (DAKTOPOB, BBI3BIBAIOIIMX MMOBPEKIACHHUS U
THUOeITb JIECOB, a TAKXKE XOJIE TIPOLIECCOB HX MOCIIEYIOLIEr0 BOCCTAHOBIICHHUSI.

CoBpemeHHbIE BO3MOYKHOCTH M TIOTEHIIMA Pa3BUTHSI METOOB AVMCTAHIIMOHHOTO 30HUPOBAHUS
JIeCOB M3 KOCMOCA CIIOCOOHBI B 3HAYUTESBHOW CTENEHH BOCIIONHWUTH HMEIOIIMECS IpoOesbl B
uH(OpMaIMH 0 Jiecax, HeOOXOIMMOM IS OIIEHKU YIJIepOIHOTO Oro/pKeTa B Macirabax crpassl. [Ipu
3TOM HauOosee I1eNIeCO00Pa3HbIM  MPEACTABISCTCS  HCIIONB30BAaHUE METOIMUYECKHX — TTOXOJIOB,
MPEIONAraloMX TECHYI0 UHTETPAII0 METOOB JMCTAHIMOHHOTO 30H/IMPOBAHUS JIECOB, HA3EMHBIX
M3MEPEHUI MX KaUeCTBEHHBIX M KOJIMUYECTBEHHBIX XapaKTEPUCTHK, A TAKKE MAaTEMaTHYECKHX MOZeNei
JIMHAMUKH JIECHBIX 3KOCHCTEM.

Ionnepxannbii Poccuiickum HayassmM oHnoM B 2019 roay npoekt «Kocmuueckas HayqHast
obOcepBaropust yriiepoza JiecoB Poccumy» HanpasiieH Ha pa3paOOTKy HOBOM CHCTEMBI OLIEHKH YIJIEpOoa
B JIecax C UCTIOJIb30BAHUEM METOIOB IUCTAHLIMOHHOTO 30HIMPOBAHMS 3eMIIM U3 KocMoca. JTa cucTemMa
MO3BOJIUT TOJTy4aTh aKTyaJbHbIE HAay4HbIE JaHHBIE O COBPEMEHHOM COCTOSIHMM JiecoB Poccum co
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3HAYUTENIBHO MEHBIIMM YPOBHEM HeEOIpeNeineHHOCTH. [Ipu 3TOM Meroipl UCTAHIMOHHOTO
30HIMPOBAHUST JIECOB OyIyT TECHO WHTETPUPOBAHBI C JAHHBIMH HA3EMHBIX WM3MEPEHH WX
XapaKTePUCTHK U MAaTEMaTHYECKUMHU MOJIETISIMH UX TUHAMUKH.

Pa3paboranHble K HACTOSIIIEMY BpPEMEHH METOIbI CITyTHHKOBOTO —KapTorpapupoBaHUS
PACTUTENIFHOTO TIOKPOBAa TO3BOJISIIOT  PETYIISIPHO MOMy4aTh HH(OPMALMIO O pachpeiesieHHn
3eMEJTbHOTO MTOKPOBA 110 KaTerOpUsiM MOKPHITHIX M HEMOKPBITHIX JIECOM 3eMeJb, TOPOJIHOI CTPYKType
¥ 3amacax JiecoB [6]. [Tpu 3tom Haymume MHOTONETHHX (C Havama XXI Beka) BpeMEHHBIX PSIIOB TAKOTO
poia JaHHBIX OTKPBIBACT BO3MOXKHOCTH MOJIETIMPOBAHKS TMHAMUKY JIECOB ISl OLICHKU MX BO3PACTHON
CTPYKTYPbI M Ka4yecTBa YCIIOBHHA mpouspactanust. MHdopMarys o BO3IEHCTBHU TOXKAPOB, KOTOPYIO
CErofHs NoTydaroT cpeactsa /133, BKIroyaeT JaHHbIE O IPOMIECHHON OrHEM IUIOIIAIN B PA3JIMUHBIX
KaTeropHsIX MOKPBITHIX U HETIOKPBITHIX JIECOM 3€MelTb, CBEICHHUS 00 MHTEHCUBHOCTH TOPEHMSI, CTENIEHH
NIMPOTEHHOT'O TOBPEXKACHHS U MaciiTabax rMOes JIecoB, KOTOPbIE TIO3BOJISIOT HAJIGKHO OMPEIETTh
NpsIMBIE U TIOCTIIOXKApHBIE SMHUCCHM yriiepoza B armocdepy [1, 4]. braromapst meromam 00paboTKu 1
AHAIIM3a MHOTOJICTHUX BPEMEHHBIX DPS/IOB JAHHBIX J[33 MOXHO BBIIBIATH M3MEHEHHS, KOTOPHIC
MPOUCXOAAT C JIECAMH TI0f] ICWCTBUEM Pa3IMUHbIX MPUPOAHBIX M AHTPOMOTEHHBIX NECTPYKTUBHBIX
(axTopoB: pyOOK, YChIXaHUsI, BETPOBAIOB W Jp. MacmraObl BIMSHUS YKAa3aHHBIX JIECTPYKTUBHBIX
(akTopoB Ha Jjieca TpeOyIOT PEryIIpHOr0 M MaKCUMAIBHO TMOJHOTO Y4eTa, YTO MO3BOJIUT MOBBICUTH
JIOCTOBEPHOCTB OLIEHKH OFO/DKETA YIIIepo/ia.

Perienuie 3a1a4 npoekTa npeamnosiaraeT TeCHOE 00bEAMHEHNE HAyYHOT'O TOTEHIIMANA PAa3TMIHbIX
BEIYIMX TPYI POCCHHCKUX YYEHBIX, paOOTaonMX B O0NAaCTH METOMOB IHUCTaHIMOHHOTO
30HIMPOBAHMS 3eMJIH U MCCIICIOBAaHUI OMOTCOXUMHUYECKHX ITUKJIOB B HA3EMHBIX SKOCUCTEMAX.

HccnenoBanus u pa3pabOTKH B paMKax MPOEKTa MPOBOJSTCS 3a cyer TpanTa Poccuiickoro
HayuyHoro Qonma (mpoekr Ne 19-77-30015) ¢ wucnoms3oBanvieM uHppacTpykTypsl LleHTpa
kosuiekTuBHOTO ronk3oBaHus (LIKIT) «IKU-Monuropusry [S].
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MOYBEHHBIN MOKPOB M ET'O CBOVCTBA B PETEHEPAIIMOHHBIX
IKOCUCTEMAX NOCTUHAYCTPHUAJIBHBIX JIAHAIIA®TOB 30 100TBAJIOB

W.I1. BEJIAHOB', O.A. CABEHKOB', H.B. IIEPEMET? H.5. HAYMOBA!

' UucturyT nousosenenus u arpoxumun CO PAH, HoBocubupck, Poccus (bel ivan@rambler.ru)
2 IlenTpanbHblii cubupckuii 6orannueckuii canq CO PAH, HoBocubupck, Poceus
(nsheremet@yandex.ru)

HccenenoBanuss MOYBEHHOTO IMOKPOBA PErCHEPAIMOHHBIX OKOCHCTEM, C(OPMHUPOBAHHBIX Ha 30JIbHOM
Marepuaie (1 CeKims) ¥ Ha OTCHINAHHBIX MOBEPX 30JI0NLIAKOBOr0 MaTepyaia MOTCHIMAIBLHO TUIONOPOIHBIX
niopozax (TIIL 2 cexiwst) 3omootBana TOLI-5 r. HoBocuOMpcka, mo3BOMIH YCTAHOBUTE, UTO HA TIOBEPXHOCTH
00eunx cekimii (hopMHUpyeTCs KaTeHapHbIH KOMILTEKC — IOC/ICA0BATS/IbHOCTh THIIOB 3MOPHO3EMOB IO CKJIOHY,
3aKOHOMEPHO CMEHSIOIMX Jpyr npyra. B Xoxe uccrnenoBaHuii MOKA3aHO, YTO JIMTOIE€HHBIA MOTCHIUAT
JICCCOBUHOTO CYITIMHKA, HAHECEHHOTO IMOBEPX 30JIbI, FOPA30 BBIIE, YEM Yy 30Jbl B YMCTOM BHUJIC BHE
3aBHCHMOCTH OT TIOJIOKCHHS B peiibepe M CTENCHH YRIDKHEHHOCTH. Tak 3a OJMHAKOBBIM MPOMEXKYTOK
Bpemenn (9 siet) npu otewiike [T chopMupoBaIiCh THITHET SMOPHO3EMOB 00JIEEe BBICOKOTO SBOJTIOIFIOHHOTO
TopsAKa.

THE SOIL COVER AND ITS PROPERTIES IN THE REGENERATION OF THE
ECOSYSTEMS POST-INDUSTRIAL LANDSCAPES OF ASH DUMPS (RUSSIA,
NOVOSIBIRSK)

LP. BELANOV!, O.A. SAVENKOV', N.V. SHEREMET? N.B. NAUMOVA'

! Institute of soil science and Agrochemistry SB RAS, Novosibirsk, Russia (bel ivan@rambler.ru)
2 Central Siberian Botanical garden SB RAS, Novosibirsk, Russia (nsheremet@yandex.ru)

The study of regenerating ecosystems developing on ash dump material under natural revegetation (1st series)
and on the potentially fertile subsoil material (PFM, 2nd series), laid over terminated ash dump of the
thermoelectric station No. 5 in Novosibirsk (Russia) found a developing catenary complex, i. e. a regular chain
of embryozems forming along a slight slope.

EsxeronHo poccuiickasi SHepreTvka MpOM3BOUT HE TOJBKO 3JIEKTPOIHEPTHIO U TEIUIO, HO U
OKONIO 27 MIIH TOHH 30JIONUIAKOBBIX OTXOMOB. CeromHs HaKOIUICHHBI OObEM OTXOJ/IOB
TEII09HepreTHKy B Poccun nocturaer nopsaka 1,5 Mitpi TOHH, a IIona/ibs 30JI00TBAJIOB MPEBBIIIACT
20 ToIc. TekTapoB. B HoBocuOupckoii 06nacTy Iiomaas TeppUTOpUi, 3aHATBIX MOJ 30I00TBAB,
cocrassiet 6oee 1000 ra, a KOJIMYECTBO HAKOIUICHHBIX B HHX 30J1bI M IIIIAKOB MpUOFKaeTcs K 30
MiH ToHH. CyIIIECTBYIOT U YK€ OTpabOTaHHBIE 307I00TBAIIBI, KOTOPhIE TPEOYIOT KOHCEPBALIMH WITH
PEeKyIbTUBAIMY, HAMpPaBICHHOM HAa BOCCTAaHOBJIEHHE MOYBEHHO-IKOIOTMYECKUX  (DyHKIMI
MOBEPXHOCTHOTO CJI0SI TUAPOOTBAJIOB.

B kauecTBe 00beKTa Iy UCCIEI0BAaHUS PEreHEPALIOHHBIX SKOCUCTEM MOCTUHYCTPHATBHBIX
manmuadToB Hamu Obul BbIOpaH 3omootBann Ne 1 TOILI-5 r. HoBocuOupcka, mo cCyIuecTsy,
COCTOSIIITMIA U3 JIBYX CAMOCTOSITENTBHBIX YacTeH, PacloIOKEHHBIX YCTYIIOM OJIHA HaJ| IPYrou (nasee
Ha3bIBaeMBIX CEKIMs | U ceKus 2). DKCIUTyaTarys THAPOOTBANIOB ObLIa mpekpaitieHa B 2008 roxy,
110 2010 rona /1 CHUKEHUS TbUIEHHST Ha IIOBEPXHOCTH MTOCTOSIHHO MOIIEP>KUBATIOCH 3€PKajio BOJBI.

[Ipu omvicaHuy MOYBEHHOTO TOKPOBA, C(OPMHUPOBABIIETOCS HA TIOBEPXHOCTH 30JI00TBANA,
WCTIONIB30BAJIM  KJIACCU(PMKAIMIO TMOYB TEXHOTCHHBIX JaHmmadToB, paspaboranHyio B.M.
Kypauessim 1 B.A. AnnpoxanoBsM [1]. Onpenenenre npeacTaBlIeHHbIX CBOMCTB IOYB IPOBOAMIN
00IIEN3BECTHRIMIA METOIAMH.

MarepuHckass mopoja cekuuu 1 mpencraBieHa 307bHBIM - MarepuaioM. C  ydyeTtom
0CcOOEHHOCTEH pelbeda ITOro TEXHOreHHOTO 00BEKTa OBUTH BBIZICTICHBI TPH MOJICITLHBIX TUTOIIA TKH.
Kaxnas u3 miomanok npuypodeHa K MpuycTbeBOW, OCHOBHOM M SIIEPHOM 30HaM CETMMEHTALHH,
GbopMUPYIOIMM KaTeHy. YKIOH c(hOpPMHUPOBaH OT TPUYCTHEBOM K SACPHOM 30HE, MOHM)KEHHE
cocraBisieT B cpenHeM 30-50 cMm Ha kaxapie 100 metpoB. [IprunHoii popMupoBaHust JaHHBIX 30H U
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OIPEeNEISIIOUIMMHI UX TPOTSHKEHHOCTh BBICTYIMAIOT T'PABUTALMOHHBIE CHIIBI, BO3ZCHCTBYIOLME Ha
OCKJIEHUE TSDKENBIX YacTUIl B TMOCTYMAIOMIEH B THAPOOTBA IMYJIBIIE C MOCICAYIOIIUM 3a00pOoM
TEXHUYECKOW BObI U3 MPY/Ia-OTCTOMHHKA MPU 3aMKHYTOM ITUKJIE.

Ilpuycmuesasn 30oma cexiii 1 COOTBETCTBYET TPAHCAMIOBUAIBLHOM mo3uiu. [louBeHHBIH
MOKPOB JaHHOTO YdyacTKa MpeJcTaBieH 3MOpuo3eMoM HHULMAIbHBIM (60 %) u smMOpuozemom
opraHo-akkymyssTuBHBIM (40 %). Ha moBepxHOCcTH chopMHpOBaiach OTKPBITAsI PACTHTEIbHAS
TPYNIHPOBKA — PA3HOTPABHO-BEHHMKOBAs ¢ 00Jermxon KpymmHoBuHOU (Calamagrostis epigeios +
Berteroa incana + Artemisia vulgaris — Hippophaé rhamnoides).

["panynomeTpudeckuii cOCTaB SMOPHO3EMOB — JIETKHIA CYTJIMHOK, COICPYKAHNE YacTHIl MEHEE
0,01 mm — 21,2-23,5 %. Peakiusi mOUBEHHOTO pacTBOpa cuiibHoIIEnouHast, pHeor 0T 8,02 10 8,83.
BriaxxHOCTh B TEUEHHE BETETAIIMOHHOTO Ce30Ha B KopHeoOuTaeMoM cioe 020 cMm BappHpoBasia OT
6,3 % 110 9,5 %. Topusont C; ymotsen 10 0,9 r/cm’, ropusoHT Co XapakTepusyeTcsl YIIOTHEHHEM
710 1,3 r/em’. Obmias mopo3HocTs cocTapseT 49,2—63,8 Y.

Ocnosenasa 30Ha TIEPBOTO 30JI000TBAJA COOTBETCTBYET TPAHCAKKYMYJISTUBHONW MO3ULIMH.
[TouBeHHBII TOKPOB JAHHOTO Y4acTKa MPEACTaBlIeH SMOPHO3EMOM OpPraHo-akKyMYIsTUBHBIM (70 %)
u 3MOpuo3eMoM siepHoBbIM (30 %). Ha manHOM yuacTtke cpopMHpOBAICS TOHHHKO-BEHHHKOBBIN
duroneHos (Calamagrostis epigeios + Melilotus albus).

I'panynomerpuyeckuii cocTaB SMOPHO3EMOB — JIETKUIA CYTIIMHOK, COJICPKAaHNE YaCTHULl MEHee
0,01 mm — 23,6-25,1 %. Peakuusi moYBEHHOTO pacTBopa cuibHOIIENOYHAas, pHeox OT 8,28 10 8,65.
Kopreoburaemsrii cioii 0—20 cM coxpassit BIaKHOCTb 27-32 % B TeUEHHE BCETO BETCTAIIOHHOTO
neprofia. Bricokoe coneprkaHue Biard, Ha Halll B3IV, OObSICHSIETCS OTCYTCTBUEM JpEHaXKa B Telle
OTBaJIA, a TAKOKe MMPUCYTCTBUEM Ha ITyOMHE OKOJIO 1,5-2 M BOIOYMOPHOTO IJIOTHOIO TOPU30HTA U3
[IEMEHTUPOBAHHOTO 30JILHOTO MaTepUalia, YTO BBISIBJICHO MeTooM OypeHwst. [ opu3oHT Ci pBIXIIBIi,
mnotHocTs 110 09 r/em®, ropusonr C, XapakTepusyeTcsl C1a0biM YIUIOTHeHHEM 10 1,2 T/cn’.
[Toposuocts Mensiercs ot 78 % 10 50 % BHU3 1O TpoduITIO.

Hoepnaa 30na cexuyd 1 COOTBETCTBYET CylepakBaIbHOW MO3ULIMH. [louBEHHBI MOKPOB
nmanHoro ydactka Ha 100 % mpencraBieH sMOpHO3eMOM JEpHOBBIM IiieeBbIM. Ha moBepxHOCTH
copMHUpOBAICS TPOCTHUKOBO-BEHHUKOBBIN (putotienos (Calamagrostis epigeios + Phragmites
australis).

I'panynomerpuueckuii cocTaB BEPXHUX TOPH30HTOB SMOpHO3EMa — CpEIHHN CYIJIMHOK,
cozepxkanue yactuil MeHee 0,01 mm — 32,1-38,0 %, BHU3 10 NPOPUITIO OTMEUAETCS €T0 YTSHKEJICHUE
3a CYET COZIEP)KaHMsI ITIMHUCTBIX YacTull 10 44 %. Peakuysi HOYBEHHOT0 pacTBOpa CHJIbHOILEIOYHAS,
PHsox 0T 8,23 110 8,93. B TeueHne BereTaritoOHHOro mneprojia Habmo1am N30BITOUYHYIO BIKHOCTD B
cmoe 0-20 (6omee 32 %). I'opuzont A, pbxibii, miotHocTh 1m0 0,4-0,7 /e, ropu3oHT Ci
XapakTepusyercs yIioTHeHueM 10 1,2 r/em’. O61mas mopo3HocTh Mensiercs oT 60 % 1o 45 % BHu3
10 IPOHITFO.

Ha Tteppuropun 2 cekiu 305100TBajia Takke ObUIM BBHIOpAHBI IUIOIIAIKH, TPHUBS3AHHBIC K
30HaM CEMMEHTAIUU: MPUYCThEeBas, OCHOBHAA U siaepHas. [IoBepXHOCTh CEKIMU 2 OTChIaHa B
sumMHuid niepuos 2010 roma moteHumManbHO TwIOHOpoaHbIMM Toponamu (IIIIII), neccoBumHbIM
CYIJIMHKOM TOBEPX 30JIONUIAKOBOrO Marepuasia MOIIHOCTBI0 OT 30 10 60 cM, M BBIIOJIOXKEHA C
y4eTOM M3HAYIBHOTO YKJIOHA, OOpa3OBaHHOTO TMpu (POPMHUPOBAHMH 30JI00TBANA.  YKIIOH
chopMUpOBaH OT MPHUYCTHEBOU K SIACPHON 30HE, MOHIKEHUE cocTaBisieT B cpeqHeM 30-50 cm Ha
kaxaple 100 merpoB. Takum 00pa3om, BO BTOpOM Cllydae B KayeCTBE MATEPHHCKOW ITOPOJIBI
BBICTYIIAET CJIOM MOTSHIMATHEHO TUIOAO0POTHON MOPO/IbI, 00JIaAFOIINA O0JIee BHICOKUM JIMTOT€HHBIM
MOTCHIMAIOM I10 CPABHEHUIO CO 30JIOLUIAKOBOM CMecChro. Ha onmmchBaeMOM TEPPUTOPUHN TAKKE
MPOMCXO/TUT €CTECTBEHHBIN MPOLIECC CaMO3apacTaHusl.

Ilpuycmvesan 30na ceKuyy 2 COOTBETCTBYET TPAHCAKKYMYJIITUBHOM MO3UIIMM; MOYBEHHBIN
MOKpoB B aHHOM nosummu Ha 100 % mpencraBieH SMOpHO3eMOM OpraHO-aKKyMYJISITUBHBIM. B
JTAHHOWM 30HE COPMHUPOBAICS 371aKOBO-0000BO-Pa3HOTpaBHbIN (uToneHO3 (Phleum pratense L.
+Trifolium hybridum +Achillea millefolium L.).
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I'panynomeTrpuyeckuii cocraB ropuzonTa Ci — CpeHUIN CYTIIMHOK, COJIEP>KAHUE YaCTHUL] MEHEE
0,01 MM — okoo 34,5 %. Peakiist MOYBEHHOTO PacTBOpa CYIIIMHUCTOTO TOPH30HTA ClIa0oIIeI0YHas,
PHson 7,82-8,07. Topuzont C,, chOpMHUPOBAHHBIM 30JbHBIM MAaTEpHATIOM, XapaKTEPH3YETCS
cIbHOLIENIOYHON pHeox (8,65 ex1.). BnaxHocTh B KOpHEOOHTaEMOM TOPH30HTE BECHOM M B Hayase
JeTHero nepuoza BapbupoBaia oT 10 % g0 16 %, B 3aCylumBbIi Neproj] BETETalIOHHOIO CE30Ha
(cepenuHa MIOJISL — aBTYCT) HaOMIOMAIOCh ee cHinkeHne 10 8 %. ['opuzoHT Ci MIOTHBIHA, TIOTHOCTh
croxkerust Bapsupyet: 1,3—1,5 r/cM’, ropusonT Cr XapaKTepu3yeTcs YIUIOTHeHHeM 70 1,2 r/cm’.
OO0ras mopuctocTs n3Mensiercs ot 59 % 110 37 % BHU3 IO IPOPUITIO.

OcHosnas 301na ceKUK 2 COOTBETCTBYET TPAHCATIOBUATIBHON MO3UIIMH, TTIOYBEHHBIN TTOKPOB B
nmanHoi o3 Ha 100 % mperncraBieH sMOpro3eMOM JepHOBbIM. K Hacrosimemy BpeMeHH
chopMHUPOBATICS PA3HOTPABHO-KIIEBEPOBO-TIOJIEBHIIEBBII C KyCTaMHU OOJICTIMXH M BBI (DUTOIICHO3.

I'panynomerpuueckuii coctaB ropusoHTa A;-Ci — CpeHUIl CYIVIMHOK, COAEpKaHUE YaCTHIL
menee 0,01 MM — okoso 36,8 %. Peaktmst mouBeHHOTO pacTBopa crnadorenounast, pHeox 0T 7,53 1o
7,90. Topmsont Cz, chOpMUPOBAHHBIN 30JbHBIM MATEPHAIIOM, XapaKTePH3yeTCsl CHIIBHOIIEIOYHOM
PHeox (8,75 en.). BnaxkHocTs B KOpHEOOUTaeMOM T'OPU30OHTE BECHOM M B Hayasle JIETHETO Ieprona
BapbupoBana ot 12 % 1o 16 %, B 3acylnuMBbINA MEPHO/ BETETALIMIOHHOTO CE30HA (CepeIrHa U —
aBryct) Habmosanock ee cHkeHue 10 12 %. ['opuzonT A;-Ci YIJIOTHEH, IUIOTHOCTD CIOXKEHUS —
1,2-1,6 t/eM’, ropusont C, xapakTepusyeTcs yrioTHenueM 10 1,2 r/em’. OGlmas MOPUCTOCTh
usMensietrcst ot 62 % 1o 34 % BHU3 110 TPOIITIO.

Hoepnasa 30na cexuyn 2 COOTBETCTBYET CYIEPAKBAJLHOM MO3WIMH, MOYBEHHBIM MOKPOB B
JAHHOW TO3MIMM TPENCTaBlIeH AMOPHO3EMOM TpPYyOOryMYyCOBO-aKKyMYJISITUBHBIM — TJICEBBIM.
CdhopmupoBarcst KJIeBEpO-TIOJIEBHIIEBbIN (DUTOLICHO3.

['panynomerpudeckuii coctaB TOpH30HTOB A,-Ai-Ci AMOpHO3eMa XapaKTepu3yeTcs Kak
CpeIHMii CYTIIMHOK, coaepxanue yactui MeHee 0,01 Mmm — okono 37,5-38,7 %. Peakuusi nouyBeHHOTo
pactBopa HeuTpanbHasi, pHsox BappupyeT 0T 6,67 110 6,86. B ropuzonte Cog OTMEHACTCS YTSKEIICHNE
IpaHCcoOCTaBa JI0 TSHKENOCYTIIMHUCTOrO, cofeprkanue yactul Menee 0,01 mm — okono 41,1-42,5 %.
XapakTtepusyeTcs JUIMTEIbHBIM 3acToeM Biiard. ['opu3oHT C3 chopMUpOBaH 307bHBIM MaTEPUAIIOM,
PHeon cmabomenounas (7,75 en.). BaaxHOCTs B KOpHEOOUTaEMOM TOPU30HTE BECHOM M B Hadaie
JIETHETO Tepuoza BapbupoBaia oT 22 % a0 25 %, B 3aCylUIMBBINA MEPUOJ] BETE€TAlIOHHOIO CE30Ha
(cepemuHa urons — aBrycT) HaOmopanoch ee cHwkenue 1o 18 %. B ropmszonte A,;-Ci IIIOTHOCTB
coxkerust 0,9-1,2 r/em®, ropusont Ca xapakTepusyercs yroTHenneM 10 1,4 r/em’. Topusont Cs
uMel mIoTHOCTH 0,9 T/eM’. OBIIas HOPUCTOCTh H3MeHseTCs 0T 62 % 110 46 % BHI3 10 HPODUITIO.

W3 onucaHus MOYBEHHOTO TOKPOBA JIBYX KaTE€HapHBIX KOMIUIEKCOB, (OpMUPYEMBIX Ha
30JIbHOM Matepuaie (CeKIws 1), U OTCHIIKH MOTEHIHAILHO TUIOOPOAHBIM CIIOEM (CEKIHS 2) MOYKHO
MIPETOIOKNTh, YTO 3a OJMHAKOBBIA Tiepuon BpemeHH (9 J5ieT) Ha TeppuTopuM CeKimu 2
c(OPMUPOBATUCh THUIIBI 3MOPHO3EMOB 00Jiee BBICOKOTO ABOJIONMOHHOIO Tmopsiika. Cremyer
OTMETUTH, YTO TIOYBEHHBIN ITIOKPOB B KaXIOM M3 30H KareHsl npu orceiike IIIIT oquopozneH, B To
BpeMs Kak Ha 30JIbHOM MarepHaie HaONolaeTcss MO3au4yHOCTh. B To ke Bpems u3-3a nedurmra
BJIar¥ B TOM H JPYIOM CJIy4ae OTMEYAETCs CIIeyIOIIasi 3aKOHOMEPHOCTh: aBTOHOMHOE TTOJIOYKEHUE B
KaTeHe 3aHMMAaeT »JBOMIOIMOHHO MEHEee pa3BUThI TUI 3MOpHO3eMa, IO CTENeHH pOCTa
YBIQKHEHHOCTH M YBEJIMYEHUS IMOAYMHEHHOCTH MO TOJOXKEHUIO B pelbee HBOTIOIMOHHBIN
MOPS/IOK THIA TOYBHI yBenuuuBaercsi. OCcHOBHbIE (u3Hdeckue U (PU3HKO-XUMUUYECKUE CBOICTBA
OIMMCAHHBIX TIOYB XapaKTEPH3YIOTCS, TMPEXKIEC BCEr0, HAYAILHBIMU JIATOTCHHBIMH CBOHCTBAMH
MaTepUHCKUX TOpOA, HO, TeM HE MEHee, N0 Mepe Pa3BUTUsI OMOreOleHO30B HaOIoIaeTcsl HX
TpaHchopMarys.

Pabora BeImonHeHa npu (uHAHCOBOM momaepkke Poccuiickoro douma ¢GyHIaMeHTaTbHBIX
UCCIIeI0BaHMI 1 npaBuTenbeTBa HoBocuOMpcekoit o6mactu B pamkax npoekta Ne 18-44-540002 p_a.
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3EJIEHBIE HACAKAEHUS IPUNCCBIKKYJIbS U OTBOP NEPCIIEKTUBHBIX
PACTEHUMU JJIAA O3EJIEHEHUSA

[I1.b. BUKHPOB', A.Ill. BUKUPOBA? H.K. YMETAJIMEBHA', 5.5. AILILIPOBA'

VHIILL UJT um. T1LA. Tana MacturyTa 6nonornn HAH KP, bumkek, Kelpreiscran
(bikirov47@gmail.com)

2 Uccpik-Kynbckuii rocynapcersennsiii yausepeuter uM. K. TeiabicTanoBa, Kapakoin, Kelpreiscran
(bikirovaaynura@gmail.com)

B craThe uccneayoTcs MaJOM3BECTHRIE BUIBI BEYHO3EICHBIX XBOWHBIX PACTEHUI — HAMOOJIee IICHHBIX
U JICKOPATUBHBIX OOBEKTOB CaJ[0BO-IIAPKOBOI'0 HCKYCCTBA, KOTOPhIE HEOOXOIUMO PEKOMEHIOBATh IS
03€JICHeHUs1 KypOopTHOM 30HBI 03epa Mcchik-Kyinb u HaceneHHbIX TyHKTOB Kbipreizcrana.

GREEN PLANTS OF PRIISSYCCULES AND SELECTION OF PERSPECTIVE PLANTS
FOR GREENING

Sh.B. BIKIROV!, A.Sh. BIKIROVA?, N.K. UMETALIEVA!, B.B. ASHYROVA!

! Scientific and production center for the study of forests after P.A. Gan of the Biology institute of the
National Academy of Science of the Kyrgyz Republic, Bishkek, Kyrgyz Republic
(bikirov47@gmail.com)

2Issyk-Kul State University K. Tynystanova, Karakol, Kyrgyz Republic (bikirovaaynura@gmail.com)

The article provides little-known species of evergreen conifers with the most valuable and decorative
in landscape art, which should be recommended in gardening of the resort area of Issyk-Kul lake and
settlements of Kyrgyzstan.

B o3eneHuTenbHBIX  MOCAgKaxX ~ BCTPEYAIOTCS — MPOILEAIINE  COOTBETCTBYIOIIHE
UCIIBITAaHUSI U PEKOMEHJIOBAHHBIE UISI MCIOJIb30BaHUs 3K30Thl. K HUM OTHOCSTCS HE TOJIBKO
WHO3EMHbIC, HO U MECTHBIE MOPObl, BHIPAIIMBAEMBbIE 3a MpeAesiaMH HX ECTECTBEHHOTO
apeasia. Bo MHOrumx ciay4asx 35K30Thl MMEIOT SIBHBIE NPEUMYILIECTBA IEPE] MECTHBIMHU
Jeco00pa3yoIyMU OPOJaMU B OBICTPOTE POCTa, KAUYECTBE APEBECUHBI, JEKOPATUBHOCTU U
UCIIOJIb3YIOTCS JUIS TOBBIIIEHUS NPOJYKTUBHOCTH JiecoB. B Hamiell pecnyOinke HakoIieH
OMBIT MO BBIPAIIMBAHUIO JPEBECHBIX MOPOA-3K30TOB U3 PA3HBIX CTPaH, MPEUMYIIECTBEHHO
CEBEPOAMEPUKAHCKOTO MPOUCXOXKJICHUS, KOTOPhIE IMOKa3ald JIyYIllhe pe3yiabTaThl MPU HUX
UCIIBITAHUU B JIECHBIX KyJbTYpaX M O3€JICHEHHHM FOpPOJOB M KypOpPTHOM 30HBI o3epa Mcchik-
Kynsb.

Ha 6epery 03. Ucceik-Kynp B 15 kM ot 1. YonmoH-ATa pacronokeH IeHIAPOIapK
«Kapa-Oii». Ha ronom yucTom necke Ha miomaand okoio 40 ra co3gaH yHUKaIbHBIM MapK U3
267 BuaoB W ¢GOpM OEpEeBhEB M KYCTAPHUKOB MECTHBIX W HWHO3EMHBIX MOPOJI. 37IeCh
MIPOU3BOJIATCS UCTIBITAHUE W OTOOP EKOPATUBHBIX JIEPEBHEB U IBETYIINX KYCTAPHUKOB IS
03€JIeHEeHUs1 KypOopTHOM 30HBI [Ipumcchikkynbpsi. B HacTosmiee Bpemsi BbICOTAa OTAEIBHBIX
BU0B pgocturia 20-25 M. Hwuxke npuBOASTCS HEKOTOpbIE MEPCIEKTHUBHBIE JIPEBECHBIE
MOPOJIbl, MPOLIEAIINE UCTIBITaHUS B AeHaposiorndeckoM napke «Kapa-Oit» Ucchik-Kynbckon
obnacru [1, 2].

Jlxkercyra Men3uca — Pseudotsuga menziesii (Mirb.) Franco, wmm nyrimacus.
[lepBoOTKpBIBaTENEM AYITIACUU CUATAETCS MIOTIAHACKUN HaTypaiucT A. MeH3uc, KoTopblil B
1871 ronmy oOuapyxun B Kanmame HacaxmeHuss 3Tod mopoapl. Ha poamne myrmacus
MpoM3pacTaeT B OONBIINX MAcCUBaX, 00pa3yeT YHCThIE U CMEIIAHHBIC HACAKICHUS C TAKUMHU
MOpOJaMH, Kak TCyra KaHaJCKasl, Tys TMTaHTCKasl, €JIb CATXMHCKasl, COCHa BEHMYTOBA, IMUXTa
Oanmb3aMHuuecKas U APYTUMH, 3aHUMAsi TUIOJAOPOJHBIC CYTVIMHUCTHIC, a4 TAKXKE IMOA30JUCTHIC
nouBbl. Camble BbIJAIONIMECS SK3EMIULIPbI Iyrjacuu Ha moOepexbe THXoro oxeaHa B
Bo3pacte 200 ser gocruraroT BeicoThl 100—115 mMeTpoB, a nuaMeTpa Ha BBICOTE TPYyAH — 10
4,6 metpa. CuuTaercsi, 4TO MaKCUMAJIbHBIM BO3pacT JAEpeBbEB Ayriacuu — okojo 700 ier,
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OJIHAKO OTJIEIbHBIC 3K3eMIUIApHI J0XkuBatOT A0 1400 nmer. [yrmacus — OwicTpopacTyIias
XBOIHas MOpoia, 1epeBbs MOAHUMAIOTCS B Topbl 10 10002250 M 1 pacTyT Jake Ha BBICOTE
3350 M. Kpona mHMpPOKOKOHYCOBUIHAS, MNHUpaMUIAIbHAs C T[OYTH TOPU3OHTAIBLHO
OTXOJSIIIMMU BETBSAMHU M OYEHb TOJICTOM, IJIaJKOM, CO CMOJISIHBIMH BKIIIOUEHHUSIMU KOPOH.
XBOsI IIMHOM 110 4 CM, CEpIIOBUHO U30THYTas1, 3a0CTPEHHAsA, pacTeT ABYMS psAaaMu, C AByMs
0eoBaThIMU YCTHUYHBIMU TOJIOCKAMHU C HIDKHEH cTOpoHBL. OHA pacmoyioskeHa NBYPSIHO U
JIEpPKHUTCsT Ha Tooerax a0 9 ner. JlepeBbs OJHOIOMHBIC, pa3eibHOINONBIC. Pasmep muiiex
nocruraet 7—10 cM, oHU BHCsSUMe, BUIHBI Kporomue yemyu, Bec 1000 cemsan — 7-15 r. Kopa
Yy MOJIOABIX JI€PEBbEB TJIAJKas, 3aT€éM OHAa [OKPBIBAETCA KOPUYHEBOM KOPKOW ¢
MPOJONTOBAaTEIMU TpemuHamMu. Jlyrmacus cBeTomoOuBee, YeM e€llb W THXTa, K IOYBE
CpPaBHHUTEIBHO MajoTpeboBaTenbHa. [IpoJomKUTeNbHYI0 3aCyXy U BETPBI MEPEHOCUT ILIOXO.
[To ycTOHYMBOCTH B TOPOJCKUX YCIOBHUSX YCTYHAeT €I KOJoYel, HO Oojiee yCTOWYMBA, YeM
enb oObIKHOBeHHas. [lo Mopdojormyeckum mpH3HAKaM pa3M4yaloT TpU OCHOBHBIE
Pa3HOBUIHOCTH, 10 LIBETY XBOM — 3€JIEHYI0, CEpYI0, cu3yro. Hauanmom pasBeneHus qyriacuu B
EBporie cumrtaercs 1827 ron. B ganpHelmieM pacTeHHE MOJYYWJIO  IIMPOKOE
pacnipocTpaHeHe Oyaroaapsi JOJITOBEUYHOCTH, XOPOIIEMY KaueCTBY JIPEBECHHBI U BBICOKOM
MIPOU3BOAUTENBHOCTH TOPOABL. Jlyrmacus oTiMyaeTcs MoOpo30- M 3aCyXOYCTOMYHMBOCTBIO,
OJIHAKO Ha CyXWX, TMECUAHBIX, KAMCHHCTBIX M OOJOTHUCTHIX MOYBaX POCT €€ 3aMeIseTCs.
Kynerypel nyrinacum B Keipreiscrane Havanu 3akiagsiBaTbess ¢ 1954 roma 2-meTHUMU
CesHILIaMM, BBIpAIIEHHbIMU B mUTOMHHKE Ha BbicoTe 2000 M. B Hacrosimiee BpeMs 3TH
KYJIbTYpbl JOCTUTJIM BBICOTHI Oojee 17 m, muamerpa 28 cm. B nenapomapk «Kapa-Oiiy»
3aBe3eHbl M3 AKCYHCKOIO JIECHOI'O OIIBITHOrO Xo3siiicTBa B 1974 rogy KpymHOMEpHBIMU
caxennamu. Celdac TMOCaKd YyBCTBYIOT ceOsi xopomo W marT g0 0,5 M exerogHoro
npupocta. Beicora nepeBbeB 10 18 MeTpoB, uameTp Ha BbicoTe rpyau — 10 30 cM B Bo3pacTe
25 ner. YpoxalHOCTh HIMIIEK CpEIHss, €XerogHasd. Bereramus HauymHaeTcss BO BTOPOH
IIOJIOBUHE allpelisl, ONBUICHUE — B IIEPBOM-BTOPOM JeKaae Mas. braromapss HExXHOU sApKO-
3eJICHOW XBO€, IIMPOKOW KPOHE W MOIIHOMY Pa3BUTHIO BCETO JepeBa 3TO OJHa U3 Hauboiee
JEKOPAaTUBHBIX XBOWHBIX TMOpoA. Jlyrmacuss MokeT ObITh HUCIHOIB30BaHA B TPYIIIOBBIX
MIOCA/IKax, AJUIESX U B BUAE OJUHOYHBIX JIEPEBBEB, A TAK)KE KaK 3aILIMTHOE HACAXKICHUE.

Kunapuc apuszonckmii — Cupressus arizonica L. 9To XBOilHOe pacTeHUE ceMmeicTBa
KUIIapuCOBbIX. BeuHo3enmeHoe 0fHOIOMHOE AepeBO gocturaeT 30 M B BBICOTY. B nukoM Buze
pactet B CIIIA, Ha ceBepHBIX CKJIOHaX rop ApU30HBI U B 3aCyLUIMBBIX paiioHaX MeKCcHUKH, Ha
BoicoTe 1500-2000 M Ham ypoBHEM MOps. OTO KpacMBOE OPUTHMHAIBHOE JEPEBO C
KOHYCOBUJHOM, MHOIZA 3aKPYIVICHHOW Ha BEPIUMHE KPOHOM, YEHIyeBUIHOW CU30-3€JIEHON
WM TOJYyOOBaTOM XBOEH, TOHKOM KpPaCHO-KOPUYHEBOW TperniuHoBaToW Kopoil. I[llumku
OKpYTJble, C MyTOBYATBIMU YELIYsIMHU, CO3PEBAIOT HAa BTOPOH roja. CeMeHa MHOTO4HCIICHHBIE,
MJIOCKUE, KPbUIATHIE.

Kunapuc apu30HCKU OTHOCHUTCS K YUCITy 00JIee MOPO30yCTOHYMBBIX BUOB KUITAPHCOB
U BBIJEPKUBAET KPAaTKOBPEMEHHOE IOHMKEHUE Temreparypsl a0 -26 °C. Bcerpewarorcs
JEKOpaTUBHbBIE (POPMBI — Pa3MHOKAIOT UX CEMEHAMHM, YepEeHKaMH M NMpUBUBKOM. [IpeBecrHa
TsDKeNasg U TBepAasi, CTOWKas K BO3JIEHCTBUIO APEBOTOULEB. E€ NCIIONB3YIOT I NIOJI3EMHBIX
Y TIOJIBOJTHBIX COOPY)KECHHH, a TakKe B MPOU3BOACTBE KPacHMBON MeOeln W TOJETOK. XBOS
oOnagaer GUTOHIMIHOCTBIO, U3 HEE MOJIy4aroT 3(UPHOE MaCllo, IPUMEHSIEMOE B MEIULIMHE.
Bnepseie B KbIprei3crane Kunapuc apu30HCKUH BbIpallleH Ha AK-TepekCcKOM OMopHOM
IIYHKTE B MOSACE OPEXOBO-ILIONOBBIX JiecoB Ha BeicoTe 1700 m. B Bo3pacre 50 ner BbicOTa
JIepeBbeB cocTaBuia 25 M, a guametrp 44 cm. HaGmromaercss exerogHoe OOMIIBHOE
IUIOJIOHOIIEHNE, CEMEHA UMEIOT XOPOLIYI0 BCXOXKECTh. BhIpallleHHbIE U3 CEMSIH DK3EMILIAPBI
nmocaxxeHol B JeHaposiorndeckom mapke «Kapa-Oit» B Hccbik-Kynbckom paiione, rae B
Bo3pacte 37 JIeT JOCTUIIIN BBICOTHI 7,9 M. ITnogoHocsaT kaxasiii ron. Kunapuc apu3oHckuii —
yKpallleHue MapKoB, CKBEPOB U 3€JICHBIX 30H, OH HE TPeOYyeT CTPHKKHU, XOPOILIO COXpaHss
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€CTECTBEHHYIO ()OpMY KPOHBI. SIBIISIETCS OJHOW M3 IEHHEUIUX APEBECHBIX MOPOJ, HO TOKa
MaJIO IPUMEHSIETCSI B 03€JICHEHUU TOPOJIOB U CEJl HAIIeH PECITyOIUKH.

Eab komwouast — Picea pungens Engelm. 310 nepeBo B 2545 M BBICOTOM C THAMETPOM
ctBosa 10 120 cm. Pomuna enu komroueir — CeBepHas Amepuka (CkamucTele Topbl B
Komnopano u Boctounom Aiinaxo). Berpewaercs na Beicore 2000-3000 MeTpoB HajJ ypOBHEM
MOpsI OJUHOYHO WJIM TPYIIAaMH BAOJb PEK; HAa OOJBIIONH BBICOTE PACTET BMECTE C EJbI0
DHreapMaHa W TUXTOW cybOanbnuiickoii. B EBpomy 3aBe3eHa B kynbTypy B cepeamHe XIX
Beka, B HukurckoMm cany — ¢ 1858 roga. Otcroza enp pacnpocTpaHuiIach B Apyrue paloHbl U
B HACTOsIIEE BPEMS BCTPEYAETCs B O3EJIICHEHHM ITOBCEMECTHO. TEeHEBBIHOCIIHBaA,
MOPO30CTOMKasi, ra30AbIMOCTOMKAsA, CTPaJaeT OT CWIbHBIX BETPOB H3-3a ITOBEPXHOCTHOMH
KOPHEBON cHcTeMbl. MOXXHO TepecakuBaTb C KOMOM BO B3pOCJIOM cOCTOsiHUHM. KpoHa
KOHYCOBHUHAsI, C TOPU30HTAIBHBIMU BeTBsIMU. Kopa cepoBaTo-KOpHUHEBasi, MOYKU KPYITHbIE,
KOHYCOBUJHBIE WJIM OKPYTJIbIE; YELIYH HUX 3arHyThl Ha3ald. XBOS CHJIBHO KOJro4as, 2—3 cM
JUIMHOM, 3eJIeHas, roJy00oBaTo-3e1eHast Wi cu3o-ronydas. IIIumkn ¢ TOHKUMH, THOKUMH, T10
Kpal BOJHHUCTO-3yO4aThIMH demysiMd, 5—10 cM HIJIWHOHM, TOCJE OMajeHUs CEMSH BHCST
OOBIYHO IO OCEHM CIIEAYIOIIEro roja. BcxoxkecTh ceMsiH COXpaHseTcs HECKOJIbKO JieT. Bec
1000 cemssnH — 4-5 1. Enp komrouass HE CTpamaeT OT 3aMOPO3KOB M Orarojapsi MO3JHEMY
Haualy Bereranuy MUpUTCA ¢ 3acyxoil. He mepenocur 3abonouennsix nous. XKuset 400—-600
net. IIpu rycToii mocaake *KUBbIE U3TOPOAN HE CTPAAAIOT OT KUBOTHBIX OJaroaapsi CUIbHO
naxHymed komrouedl xBoe. B bumkexke (®pyH3e) BrnepBble BBEIEHAa BOCHBMWJIETHUMU
caxxeHiamu B 1956 rony. B AKcyiickoM J1€COONIBITHOM X03siicTBE — ¢ 1956 rona. Ilepsbie
HK3EMIUISIPbl BBIpAIIEHbl U3 ceMsiH. B neHapomnapk BBefeHa 9-J€THUMHU CaXeHUAMU U3
Axcyiickoro JIOX B 1967 romy. BwicoTa OTHEIbHBIX 3K3EMIUIAPOB B Bo3pacte 35 Jer
nocturia 6onee 13 MeTpoB, AMaMeTp Ha BbICOTE Tpyau — Ooznee 29 cm. JnuHa XBOW B
3aBUCUMOCTH OT yCIIOBUH rona kojeobnercs ot 12,0+0,08 go 16,2+0,12 mm. Ha nepese xBost
nepxurcst 89 ner. Jlo HacTosIEro BpEeMEHU €llb KOJIOUYK Pa3MHOXKaJIM BETE€TaTUBHBIM
criocobom (uepenkamu). B 1989 romy B neHmpomapke TOJYYEeHBI BCXOXKHE CEMEHa
BCJICZICTBUE TOSABJICHHUS MYXKCKUX criopaHrueB. CeMEeHOIlIEHHE B OCHOBHOM €KEroJIHOE,
yposkaitHele TOAbl 4epe3 2—-3 roga. CpenHsis IJIMHA IIMIIEK JOCTUTAeT MPUMEPHO & CM,
mmmpuHa — 2,3 cM, Bec — Oonee 8 r. KommuectBo cemsiH — 6omnee 250 mT. BexoxkecTs enu
HEBBICOKasA, COJIep)KaHUe MYCThIX ceMsH Kojebnetcs 1o 80 %. Uepenku, ykopeHstomuecs B
KYJIbTUBALIUOHHOM COOpPY>KEHUU (TIApHUKE) C PACHBUIMTENSIMHU, J1ajd BBICOKUW MPOLEHT
ykopensemoctd — A0 80 %. Bererauuss HauMHaeTcs B KOHIIE ampeniss — Hadalle Mas,
MHTCHCUBHBIA pOCT HaOMIONAeTCs B HIOJE, MPOAODKUTENBHOCTh pocta mnobderoB — 40-50
nueil. LBerer Bo BTOpoil nekane mas. I[locie ombuleHHSI HAYMHAETCS MHTEHCHBHBIA POCT
IIMIIEK, 1 BO BTOPOM IOJOBUHE aBryCTa CO3PEBAIOT CEMEHA. PackpeiTHe IIMIIEK B CyXYHO
KApKYI TMOTOAY MPOTEKaeT ObICTpo. B Hacrosiiee Bpems b pa3MHOXKAETCS CeMEHaMH, a
neHHele (GopMbl — dYepeHKamu. BcTpeuarorcs (oOpMmBI ¢ 3€ICHOM, TOMyO0O, CHHEH u
cepeOpucTo-0enoil XBOeH, a Takke MOJIOABIMU 3€JIEHBIMA U CBETJIO-PO3OBBIMH IIHMIITKAMHU.
biarogaps 3ToMy €71b KOJI04Yasi CYMTAETCS CaMOM IEKOpaTUBHOM U3 Beex enei. [Ipumensercs
JUTSL CO3JJaHUsl TPYIII, COJIMTEPOB, KUBBIX U3rOPOJICH, a TAKKE B 03€JICHEHUU MPOMBIIIJIEHHBIX
OPENNPUATHI KaK UCTOYHUK (PUTOHLIUIOB.

Eab kanaackas, wim Oenas — Picea canadensis Britt. 1o mopoga u3 CeBepHoit
Awmepuku, gocturatomas 20-35 M B BbICOTY npu auamerpe crBosia 60—129 cMm, ¢ rycroi
KOHYCOBUJHOW IUIOTHOM KpPOHOM M IIENEIbHO-KOPUYHEBOM KOpoil. XBOs CH30BaTasd,
NPUTYIUICHHAss, CO CBOEOOpa3HBIM 3amaxoM TIpH pacTUpaHuu, kuBeT S5—10 er.
[MpopomxurensHocTh ku3Hu enu — 300-500 nmer. K mouBe HerpeOoBaTelbHA, JOBOJIHHO
3UMOCTOMKA W Ta30yCTOMYMBA, HE CTpaJaeT OT cHeroBama. MMeroTcss ¢GopMbl ¢ pa3HOH
OKpacKol XBOM M OBICTpOpacTylIue Yy3KOKpOHHbIE (OpMBIL. B JeHmpomapk mocaxkeHa
HIECTUIIETHUMU JEPEBLUAMHU U3 AKCYHCKOTO JIECHOTO OINBITHOrO X03siiicTBa B 1968 roay. Enb
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KaHaJICKasi B BO3pacTe 2 JIET uMeJia BBICOTY 2,3 MeTpa, TUaMeTp CTBOJIAa Ha BBICOTE Tpyau 2,6
CM, AuaMeTp KpoHsl 1,2 M u npupoct B 22 cM. [iinHa xBou Kosebnercst ot 9,9 no 10,7 mm.
Nmerorca mocanku 1972 roma m3 AnMa-ATHHCKOrO OOTaHHYECKOTO calla BOCHBMMJIETHUMHU
CaXEHIIaMU C KOMOM 3eMiIM Ha kopHsX. [locamka mpou3BoAmiiach Ha JYTrOBBIX MECUYAHBIX
noyBax. B ycrmoBusAX aeHaponapka eiib KaHaJacKas ceMeHOCHT exerofaHo. llumku menkue,
nnuHou 49,7+0,84 MM, mmpuna ux 11,5+1,07 mm, Bec mmmek — 1,184+0,14 r. KonmuuectBo
ceMsH B Hux — 125,8£1,10 mryk. Pa3smuokaercs moceBoM ceMmsH. OOnamas KpacHBOM
KOHYCOBUJHOTO THUIA KPOHOW, HEXHOM OKPACKOM XBOW, €JIb KaHAJCKas IMPUTrOJHA IS
o3enieHeHus Mcepik-Kynbckoro KypopTHOro paioHa.
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BUOPA3HOOBPA3UE OPEXOBO-IIJIOAOBBIX JIECOB 3AITAJTHOI'O
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B crathe NMpHBOAWTCS KOMIUIEKCHOE pEIICHHE MPOOJIeM TNPEeNOTBPAICHUsS JETPaJallii, a TaKkKe
COXpaHEHUsT OMOpa3zHOOOpa3Ms OPEXOBO-TUIOMOBBIX JiecoB 3amamHoro TsHb-lllans c pa3paboTkoit
HOBBIX METOJIOB XO35HCTBOBAHUS U YIIPABICHUSL.

BIODIVERSITY OF NUT-FRUIT FORESTS OF THE WESTERN TIAN SHAN
Sh.B. BIKIROV, Y. JUMAGUL KYZY

Scientific and production center for the study of forests after P.A. Gan of the Biology institute of the
National Academy of Science of the Kyrgyz Republic, Bishkek, Kyrgyz Republic
(bikirov47@gmail.com)

The article provides a comprehensive solution to the problems of preventing the degradation and
preservation of the biodiversity of the walnut-fruit forests of the Western Tian Shan with the
development of new methods of management.

[To cknonam @epranckoro u YaTkanbCcKOro XpeOTOB MPOM3PACTAIOT YHUKAJIbHBIE,
€IMHCTBEHHbIE B MHUpPE IO IUIOUIAJM OPEXOBO-IJIOJOBBIE Jieca. OTO CBOEOOpa3HbIN
MPUPOIHBIN OOTaHUYECKHI caa ¢ OOJBIIMM HAaOOPOM JIPEBECHBIX U KYCTAPHUKOBBIX MOPOJ U
pazHooOpa3ueM (opm, SBISIOMUXCS OOTraTEHIIMM TEHETUYECKUM (OHIOM IS CEJICKIIHH.
O6mas mromanp HacaxaeHud — 610,0 Teic. ra. OpexoBbIe Jeca CHIIBHO U3PEKEHBI, CPEIHSISA
UX TONHOTAa cocTaBisieT okono 0,4, mpeobnamar0T HacaXKIeHUS HHU3KUX OOHHTETOB, a
BBICOKOIIPOU3BOIUTENbHbIE HacaxaeHus (I Oonurer) cocraBisior Becero 14 %. Oto sBUIOCH
pe3yJabTaTOM HEpaIMOHAIILHOTO BEACHUS XO034MCTBAa B MPOILJIOM: HEOIPAHUYEHHOTO BbINaca
CKOTa, XUIIHUYECKUX BHIOOPOUYHBIX pyOOK, 3arOTOBKHU Kara.

I'peukmii opex — 1eHHOE TUIOAOBOE JepeBO. OOIEU3BECTHBI €ro BKYCHBIE U
BBICOKOIIUTATENbHBIE TUIO/bI, SBISIOIIMECS ChIPhEM ISl MUILEBOW MPOMBIIUIEHHOCTH. Takxke
OH JaeT OTIWYHYIO ApeBecuHy. HacakneHus rpeukoro opexa JTOJDKHbI HaXOJIUTHCA O[T
OXpaHoH, HEOOXOAUMO YXaXKMBaTh 3a HUMH, MOBBIIIATh UX MPOAYKTUBHOCTh. Opex rpenxuit
clenyeT IIMPOKO BBOJUTH B KYJIbTYpbl BO BCEX pailOHax, rJie OH MOXET Impouspacrarb. B
XOPOIIHX YCIOBUAX OpPEX HAUMHAET IUIOJOHOCUTH ¢ 6—19 jer. C XOpoImio pa3BUTOro AepeBa
MoxkHO coOpatk oT 100 mo 300 kr opexoB. Ho, K coXaJeHHIO, B IIETIOM YPOXKAWHOCTH
OpPEXOBBIX JIECOB IMOKAa OCTaBJISIET >KeJaTb MHOro jydmiero: or 6—13 mo 350 kr ¢ omgHOTrO
rexktapa. Kpome toro, ypoxaiHble rofbl YepeIyIOTCs C Majio- U HEYPOKaHHBIMHU.

CoBpeMeHHOE COCTOSIHHE OpPEXOBBIX JIECOB IIPOJIOJIKAET OCTaBaThCA
HEYIOBJICTBOPUTEIBHBIM, YTO YKA3bIBAET HAa HEOOXOAMMOCTh U3MEHEHUSI CIIOCOOOB BEIECHUS
XO035HCTBa, TIepexo/ia K 00Jiee MHTEHCUBHOMY HCIOJb30BAaHUIO PACTCHH. DTO B OCHOBHOM
HCKYCCTBEHHOE pa3BEICHUE TPEIKOTO Opexa, CO3JaHWE MPOMBIIUICHHBIX IUIAHTAUUNA W3
JYYIIUX COPTOB U (JOPM, B TOM YHCII€ U CKOPOTIIOJAHBIX.

[leHHBIM OpEXOIIOMHBIM JiepeBOM sBiseTcs (ucramka. OHA CIYKUT HCTOUYHUKOM
MHOTUX ILIEHHBIX IJI MPOMBIIUIEHHOCTH BHUIOB CBIPbSi: CMOJIbI, AYOMJIBHBIX U KPacCHIbHBIX
BerecTB. OCOOEHHO IEHHBIMU SIBIISIOTCS TUIOABI — opexu. OOnanas BBICOKUMU BKYCOBBIMU
KayecTBaMH M OONBLIONW MUTATENIbHOCTbIO, OHHU 3aCIYKEHHO TMOJB3YIOTCS OO0JbIION
NOMYJISIpHOCTHI0. (DUCTAIIHUKU TPENCTABJIEHbl PEAKOJIEChEM, cpeaHss ux nosuHora — 0,32.
[Tnomane GuCTaTHUKOB B pecrmyOnuKe cocTaBiseT 23 ThIC. Ta, HACAWKICHUS B OCHOBHOM
nopociesble, cpenHuil Bo3pact 40—-50 ner. YpokaitHOCTh (UCTAIIKK HU3KAs!, C OJHOTO KycTa
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MO>HO coOupath 10 1 kr, penko 2—-3 kr. Mexy TeM oTIelbHbIE JepPeBbs AAt0T 10 12—15 kr
CyXUX OpEeXOB. Ypoxail ObIBaeT, Kak MPaBUIIO, Yepe3 TOJ, YTO CBA3aHO C MEPHOJUIHOCTHIO
IIJIOJTOHOIICHHUS] M JKECTKOCTBIO JIECOPACTUTENBHBIX YCIOBUN.

CoBpeMeHHOE COCTOSHUE (UCTAIIHUKOB KpailHE HEYJOBICTBOPUTEIBHO H3-3a
MOCTOSIHHOTO MHOTOBEKOBOTO aHTPOINOreHHOro mpecca. OHM Bceraa ObLIM MECTOM BbINaca
CKOTa (B OCHOBHOM OBEII), YTO NPHUBEJIO K MOJHOMY HApYyIIEHUIO UX THAPOJIOTMYECKUX M
3amuTHBIX GyHKIMA. ducramka, 3acyXOyCcTOWYMBas TMOpPOAA, MOXKET pacTd TaM, TAe HeE
BBIPAILIMBAIOTCS HUKAaKWe JApPyrHe IUI00BbIE JepeBbs. [l MmoiaydyeHus MaKCUMalbHOTO
ypo’kas TJIOI0B HAacaxJAeHUs] (UCTAIIKH CO3/al0TCA MO TUITY CAalOBBIX, U JUISl HUX JIOJIKHBI
OTBOJIUTHCSI CaMbl€ XOPOIIIME Y4aCTKU. Eclin e HacaKJIeHUs CO3/1al0T C LEIbI0 YKPEIUICHUs
SPOAUPOBAHHBIX CKJIOHOB, TO i (UCTAIIKK OTBOJAT JIIOObIE Y4acTKH, B TOM YHCJE Ha
CUJIbHO CMBITBIX FO)KHBIX CKJIOHAX.

B necHoM mosice OpexOBO-IJIOAOBBIX JIECOB HA IUIOMIAAM OKoJo 15 TeIC. Ta
nmpou3pacTaet Aukas si0jaoHsa. Ecau opexoBble Jieca pacTyT Ha CKIOHAX CEBEPHBIX U OIU3KHX
K HMM 5KCIO3MIMHA, TO SIOJOHHUKH, MpPOHM3pacTas COBMECTHO C HHUMH, YBEIUYUBAIOT UX
MOYBO3AIIMTHOE W THAPOJIOrHYeckoe 3HaueHue. ClenyeT OTMETUTh €Ie OJIHY IUIOAOBYIO
MOPOAY — alblyy, WIM TOpHYyIO ciauBy. OHa MPOM3pACTaeT MOBCEMECTHO MO BCEMY IMOSCY
OpPEXOBO-TNIOIOBBIX JIECOB, SIBISISICH KOMIIOHEHTOM SIOMIOHHHKOB, PACTET IO IOJIOTOM
OpEXOBOTO JieCa MU B KYCTapHUKOBBIX 3apOCISX. 3[1€Ch CIEIYET OTMETUTh, YTO ILIOJOBbBIE
HACaXXJeHUs, COOPMUPOBAHHEIC SIOOHEH, anbIY0N, OOSPBHIITHUKOM U APYTUMHU PACTCHUSMH,
4acTo HemooreHuBaTcs. OdeHbr MHoOro mioaoB (mo 50 %) ocraercs B Jecy wu3-3a
HEOPraHM30BAHHOCTH WX cOopa. Bce 3TM HacakIeHUs 3alylIeHbl W 3aXJaMIIeHBI, a pyOKU
INPOLUIBIX JIET W BbINAC CKOTa 3HAYUTEIBHO CHU3WIM HX YPOXKAWHOCTh W YXYyALIWUIU
CaHUTAPHOE COCTOSTHUE.

Oco0o0 cnegyeT OTMETUTh TO, YTO TMOSAC OPEXOBO-IUIONOBBIX JIECOB SIBIISIETCS
UCKITIOYUTENFHO OJIarONpUATHBIM pPAaOHOM JJISi CO3[aHUSl MPOMBIIUICHHBIX (PPYKTOBBIX
ca/ioB U3 sI0JIOHU, TPYIIH, CIUBBI (IPEUMYIIECTBA — KIIMMATHUECKHUE YCIOBHS, JJIUTEIbHOCTh
0e3MOpO3HOTO Teproja, o0mIre aTMOC(EPHBIX OCAIKOB, TO3BOJSIONIMX BhIpAlIMBaHUE Oe3
opoieHusi). Becbma Benuko W jaHamagpTHOE 3HAYEHHE OPEXOBO-ILUIOZO0BOro MaccuBa. Ho,
HECMOTPS Ha OTPOMHYIO IICHHOCTh OPEXOBO-IUIOJIOBBIX JiecoB, Oonee 40 % wuX TuIomamu
HaXOJWJIOCh B JOJTOCPOYHOM TMOJb30BAaHMM B KAYeCTBE MACTOMIL C HEPEryJIUpyeMbIM
BBITACOM CKOTa M OOJBIION MAacTOMINHOM Neperpy3koi, 4YTO NPUBEIO K HAPYIICHUIO
TUAPOJIOTUYECKHUX M 3alIUTHBIX CBOMCTB HacaXJAeHUM. B pe3ylbrare 3TOro B peruoHe 4acTo
bOopMUPYIOTCS  CENEBbIE€ TMOTOKH, OIMOJ3HU U HABOJHCHHUS, HAHOCSIINE OTPOMHBIN
MaTepHaNTbHBIA yIIepO X035HCTBaM U HACEJICHUIO B IOJMHAX.

B xoHuenunu pa3BuTHs JIECHOTO X034icTBa KbIprbI3cTaHa BBOAUTCS HOBOE MTOJIOKEHUE
0 CO3JIaHWU KOJUICKIIMOHHO-MAaTOYHBIX HAaCaXJCHUW W3 Hamboynee LEeHHBIX (opMm s
COXpaHEHUsS] M JAITbHEHINETr0 WCIOJIb30BAaHUSA WX B CEIICKIMOHHOW paborte. IloaTomy
npeiaraeTcsl He3aMeIIUTEbHO HauaTh paboTy 1Mo O0TOOpY B €CTECTBEHHBIX HACAXKICHUSIX
BHYTPUBUJIOBBIX XO3SMCTBEHHO IIEHHBIX (OpM. OTO TMO3BOJUT BBIIBUTH M COXPAaHUTh
OCHOBHBIE T€HOTHUIIBl LICHHBIX TMOMYJALMMI, TI€ OHM €LIe UMEIOTCS, MCIOJIb30BaTh WX IS
3aKJIaJIKM TOCTOSIHHBIX M BPEMEHHBIX JIECOCEMEHHBIX HacaxaeHui. lIpu 3ToM BO3MOKHO
BBIJICTICHUE  CHEIUAIBHBIX MATOYHBIX, HWIACHTU(DHUIMPOBAHHBIX WM KOMMEPUYECKUX
JIECOCEMEHHBIX HACaXJCHUM. [Tocne WCIIBITAaHUS MIOTOMCTBA 170:¢ MOXHO
nepeKBATHPUIMPOBATh B TPYNIBI SIUTHBIX. HeoOXOAMMO Takke BBIICICHUE DPE3epBaTOB
TEeHeTUYEeCKOTo (PoHIa, UMEIONINX BechMa LIEHHbIE OMOJIOTMYECKHE CBOMCTBA: UX CIEIyeT
3apEruCTPUPOBATH B CIIUCKE CEMEHOBOIUECKUX HACAKIACHHUN M 00ECIIEUNTh 3arOTOBKH CEMSIH,
COXpaHEHHME MX OT HeOJIaronpHusATHBIX BO3JEHCTBHI U oxpaHy. JlecoceMeHHble HacaKIeHUS
BBIICJISIIOTCSL B €CTECTBEHHBIX U MCKYCCTBEHHBIX MOIYJSIUAX, €CTU OHU UMEIOT OTJIMYHBIE
TEHETUYECKHE CBOMCTBA W  YIOBJETBOPSIOT KPUTEPUIO JIECOCEMEHHOIO Marepuana:
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JKeJaTeIbHO, YTOOBI IUIOIIA[b ydyacTKa ObUla HE MEHee 5 ra. YUHTBIBAeTCs TaKXe €ro
JOCTYIMHOCTh I cOopa ypokas. YYacTOK Jieca JTOJDKEH OBITh OJHOPOMHOTO (heHOTHIIA,
CPEHETO M CIIEJIOTO BO3pPAacTa, JAEPEBbs — XOPOLIEro KavyecTBa, BBICOKOM NPOIYKTUBHOCTH,
YCTOMYUBBIMU K BPEIUTEISM U OOJIE3HSIM.

B cBa3u ¢ Tem, yto B necax KeIprel3craHa cOCpenOTOYEHBI 3HAYMTEIBHBIC 3aIlachl
IUIO/IOBO-SITOAHOTO ChHIPhsl, HEOOXOMMO MPUHUMATh MEPHI IO 3HAYUTEIBHOMY PACIIUPEHUIO
3ar0TOBOK IOCYIapCTBEHHBIMU OPTraHU3aLUsAMH, a TAKXKE T10 MPaBUIBHOMY HCIIOIb30BAHUIO U
BOCIIPOM3BOJCTBY PAaCTEHMM, NAIOIIMX IUIOJBI, IOBBIIICHUIO UX YpOKalHOCTH. B opexoBo-
IUIOJIOBBIX JIECaX HAJ0 BECTU pPabOThl IO XO3AHCTBEHHOMY OCBOCHHIO IMKOPACTYLIMX
IUIOZIOBBIX HACaX/IE€HUH, OPraHW30BBIBATH JIECOCAJbl, MPOU3BOJAUTH IPUBHUBKY K JIHYKaM
OTOOpaHHBIX XO3SHCTBEHHO LEHHBIX (OPM U KYyJIbTYPHBIX COPTOB. boiblIoe KOIUYECTBO
IUIO/IOBO-SITOAHBIX TOPOJI BBOAMTCS B 3AIUTHBIC UM OBPAXHO-OAJIOUHBIC HACAXKICHUS, OHH
HYXHBI JUI CO3JJaHUs IJI0JJOBO-ATOJHBIX Cal0B U IutaHTanuid. Kpome atoro, nx Heo6xoaumo
UCIIOJIB30BaTh B 3allUTHBIX JIECHBIX II0JIOCAX BJOJIb JOPOTr, MpPU CO3JaHUU CaJl0B
IIPUIIKOJIBHBIX U 03JOPOBUTEIBHBIX YUPEKICHUN.

PanmonanbHOe  BeAGHHME JIECHOTO — XO3siCTBa  HEBO3MOKHO  0€3  BBISICHEHUS
3aKOHOMEPHOCTEH JIECOBOCCTAHOBUTEIBHBIX IpoueccoB. lcmonp3oBaHue cuin mOpuUpoOIEL,
CIOCOOHOCTH Jieca BOCCTaHABIMBATHCA ECTECTBEHHBIM IyTEM HMMEET OTPOMHOE 3HAueHHeE.
[TosToMy B Tex ciydasx, KOIrJa MOYHO JOCTHTHYTb €CTECTBEHHOI'O BO300HOBJIECHHUS
XO3SIMCTBEHHO IIEHHBIX MOPOJl, MOXKHO OPHUEHTHpPOBAThCA Ha JaHHBIM crmocob. B Ttex
J€COPAaCTUTENbHBIX YCIOBUSX, T[I€ YIOBICTBOPUTEIBHOE €CTECTBEHHOE BO30OHOBIIEHUE
o0ecrieynTh HENb3s WIM T€ OHO TpedyeT [UIMTENbHOTO BpPEMEHM, MpPHOEralT K
UCKYCCTBEHHOMY BO300HOBJICHUIO — JIECHBIM KYJIbTypaM.

Ilepen  necHbIM  XO3SIMICTBOM  CTOMT  33Jaya IIOCTENEHHOIO  Iepexoja K
JIECOBOCCTAHOBJIICHUIO M JIECOPA3BEIECHUIO TOJIBKO C HCIOJB30BAHUEM YIYYIIECHHBIX H
COPTOBBIX ceMsiH. /[y 3TOro He0OXOMMO CHCTEMATUYECKH OCYIIECTBIIATH MEPONIPHUATHS O
3HAYUTEIIBHOMY YIIYYIICHHIO JIECOCEMEHHOIO lena. B uuciie 5TUX MEponpusITHH OJHO W3
NIEPBBIX MECT 3aHUMAET CEJIEKIIMOHHAs OLIEHKA HACaKJEHUI C LIENIbI0 BBIABICHUS IIIOCOBBIX
HACaX[ICHUN U JIEPEBBEB, COXPAHEHUE UX JUI1 UCIOJIb30BAaHUS CEMSH M YEPEHKOB C LENBIO
CO3/1aHHUSI JIECOCEMEHHBIX TUIAHTALUH.
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BUOPA3HOOBPA3HUE XBOMHBIX JIECOB 3AIIAJTHOT' O TSHb-IIIAHA
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HITL WJT um. I1.A. T'ana UuctutyTa 6uonorun HAH KP, bumukek, Keipreiscran
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B cTtaTthe npuBOaUTCS KpaTKasi XapaKTEPUCTHUKA COBPEMEHHOT'O COCTOSHUSI XBOMHBIX JIECOB 3amagHOro
Tsaup-lllang.  Yka3pIBaloTCs  MECTONpPOU3pACTaHUE, 3aHUMAEMble  TEPPUTOPUH, OCHOBHBIC
TaKCallMOHHBIE ITOKA3aTeNN, COCTaB IPEBECHO-KYCTAPHUKOBOM U TPABSIHUCTOW PACTUTENbHOCTH.

BIODIVERSITY OF CONIFEROUS FORESTS OF THE WESTERN TIAN SHAN
Sh. B. BIKIROV, G.N. KALYKOVA

Scientific and production center for the study of forests after P.A. Gan of the Biology institute of the
National Academy of Science of the Kyrgyz Republic, Bishkek, Kyrgyz Republic
(bikirov47@gmail.com)

The article provides a brief description and current state of coniferous forests of the Western Tian
Shan. Specify the locus, the occupied territories, the major inventory indices, the composition of
wood-shrub and herbaceous vegetation.

dopMalH MUXTOBBIX JiecoB 3anaaHoro TsHb-11laHs ABISAIOTCS €IMHCTBEHHBIMH B MUPE
SHIEMUYHBIMA HACXICHUSIMA W3 THXThl CeMeHoBa. J|OMHHAHT IMUXTOBBIX JiecoB — Abies
Semenovii Fedtsch. — 3anecen B KpacHyto kuury Keiprencrana. OHM BBITOSHSIOT OOJBITYIO
BOJIOPETYJIMPYIOLIYIO, BOJOOXPAaHHYIO, IMOYBO3ALIUTHYIO W IPOTUBOCENIEBYIO pOjb, HMEIOT
0OITBIIIOE TTO3HABATEILHOE 3HAUCHUE KaK PENTUKT, COXPAHUBIIUICS C JIEAHUKOBOTO neproa. [uxra
CemenoBa BriepBble Obuta ommcana mpodeccopom b.A. demquenko B 1898 romy Ha Tepputopun
Keipreiscrana B ymenbsx bem-Tam Tamacckoro xpebra. Otu jeca copMupoBaIich Ha 0aze
JJIEMEHTOB TPETHUYHOIO KOMIUIEKCA XBOWHBIX M XBOHMHO-IIMPOKOJIMCTBEHHBIX JiecoB. OHH
BBIWICHWINCh U3 COCTaBa AJTAWCKUX XBOMHBIX JIECOB B PE3YJIBTATE TSAHb-LIIAHBCKOTO pa3pbiBa. Mx
apean npuypoueH Kk 3anagHoMy Tsub-lllanto, Yatkaneckomy, Tamacckomy, AT-ORHOKCKOMY,
Y3yH-Axmarckomy, a Takke CycambIpckoMy xpedtam u ropam Kokupum-Too.

ITuxta CemenoBa 3anumaer 3716 ra, u 3a nepuon ¢ 1975 mo 2008 rox ee rwiomaab
yBennumiach Ha 399 ra 3a cder mepeBoja JIECHBIX KYJIBTYP U BOCCTAaHOBUTEIILHOM CMEHBI.
[TuxToBBIE Jleca MpeACTaBICHbI B OCHOBHOM CpEIHEBO3pPACTHBIMU HacaxiaeHusmu (43,9 %).
[IpucneBaroie HacaXIEHUsT MUXThl 3aHUMAIOT 1o Twiom@amu 18,7 %, a Ha 100 MOJOIHSIKA
npuxoauTcs Jmib 2,6 % OT Bcell JIeCONMOKpBITOM Imiomaad. Kpome 3Toro, B NMuXTapHUKax
HAaKOIUIEHO 3HAYMTEILHOE KOJIMYEeCTBO creno japeBecusbl (34,8 %), Haxonsmielcss B
TPYIHONOCTYMHBIX MecTaxX. CpeaHEenoNHOTHbIE HACAXIEHUS TMHUXThl COCTAaBJSIIOT OOJble
nosIoBUHBI Tepputopui (59,4 %) muxToBbix JiecoB. HuzkonomHotHsie (0,3-0,4) 3anumator 32,1 %
U TIPUYpOYEHBI K HIOKHEH, OoJiee JOCTYITHOM YacTH, I7Ie B MPOILIOM MPOBOAUINCH OECCUCTEMHBIE
pyOKu. BBICOKOIOMHOTHBIX JIECOB COXpaHWiIOch Mano. OHM B OCHOBHOM HAxXOHSATCS B
TPYIHOJMOCTYIHBIX yIIeTbsiXx B OacceitHax pek Kopo-Kaparaii, VYcra-Caii u Kapa-Kymxka
TOKTOrynbCcKOro jiecxo3a M cocTaBisitoT Beero 8,5 %. Cpenu HacaxneHund muxtel CeMeHOBa
npeoOanator apeocrou Il u IV kimacca GoHMTETa, COCTABISIIOIIME COOTBETCTBEHHO 27,6 U 49,5
%. Ha nomo II kmacca 6onutera npuxomutcs 3,8 %, a V-V? 6onutera — 19,1 %. OcHOBHBIC
MacCCHBBI NMMUXTOBBIX JIECOB 3aHMMAIOT CKJIOHBI KpyTu3HOU OT 21 10 50°, a Ha MONOrux CKJIOHAX
KpyTusHo# 10 20° cocpenoroueHsl Beero auuib 3,0 %. Uncrble nuXTapHUKU IPUYPOUEHBI TOJIBKO K
CKJIOHAM CEeBEpHOI AKcro3uiuy. Ha ckiioHax, oOpaleHHbIX K CeBepo-3araiay 1 ceBepO-BOCTOKY, K
nuxte mnpumMenmBaercs enb lllpenka (Picea schrenkiana). Oxono monoBunbl (48,8 %)
IIUXTAPHUKOB BCTPEUAECTCS HAa CEBEPHBIX CKIIOHAX, 47,1 % — Ha CKIOHaX CEeBEpO-BOCTOYHOW MU
CEBEPO-3aIaHON IKCIO3ULMNA. Ha FOKHBIX CKIIOHAX MX HET, @ HA BOCTOUHBIX U 3allaHBIX — BCETO
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muuib 4,1 %. V3 cka3aHHOro BBIIIE CIEAYET, YTO MUXTa SBJISETCS MOPOAOH, TpeOOBaTEIbHON K
YCIIOBHSIM MECTONpOU3pacTanus. Tam, rjie MUxTa Mpou3pacTacT Ha MOIIHBIX, OOTaThIX MOYBAX C
TIOBBIIIICHHOH BIIAYKHOCTBIO, OHA 00pa3yeT HaCa)KICHHs BRICOKUX KIIacCOB OOHHTETA.

I'maBHON mMOpPONOI CPEAHETOpPHBIX MNUXTApHUKOB sBisiercss nuxta CemeHoBa. 31ech
BCTPEUAIOTCS E€IMHUYHBIE OSK3eMIUBIpbl Picea schrenkiana, Jumiperus semiglobosa w J.
seravschanica, Acer semenovii, Betula turkestanica. 1lo moiimam pek — Betula turkestanica, B.
procurva, B. tianschanica, paznuunvie euowvr Salix. Iluxta o0pasyeT 37eCh CIUIONIHBIE MAaCCHBBHI,
3aHMMas BCE CEBEPHBIE, CEBEPO-BOCTOUHBIE M CEBEPO-3alaHble CKIOHBL (COMKHYTOCTH KPOH
nocturaet 1,0. BerpewaroTest AByxbapycHble HacaxaeHus. [loanecok — oT ryctoro A0 peakoro, B
3aBUCHMOCTH OT COMKHYTOCTH KPOH HacaxIeHus. Ero cocraB pasHooOpaszHee 1Mo CpaBHEHHIO C
BBICOKOTOPHBIMU TIHXTapHUKaMu. [Ipencrasnen Lonmisera hispida, L. karelinii u L. altmannii,
Euonymys semenovii u E. koopmannii, Crataegus altaica, Rubus idaeus, Ribes meyeri, Rubus
caesius, Cotoneaster oligantha, Rosa fedtschenkoana, R. oligantha, R. laxa u R. platyacantha,
Sorbus tianschanica u S. turkestanica.

TpaBsiHOI TIOKPOB OYeHb pa3HooOpasHbid. [lox mosorom jeca BeTpedarotTcs: Aegopodium
alpestre, Impatiens parviflora, Poa nemoralis, Brachypodium sylvaticum, Campanula glomerata,
Pyrola minor, Stellaria media, Cicerbita pseudotianschanica v np. Ha nonsiHax, 1o oIyIkam Jieca
U Cpear KyCTapHUKOB pacTyT Polygonum songoricum, P. coriarium, Alchemilla sibirica, Erigeron
seravschanicus, Ligusticum discolor, Agropyron repens, Ligularia macrophylla u L. thomsonii,
Fragaria vesca, Bromus inermis, Helictotrichon pubescens, Heracleum dissectum, Prunella
vulgaris, Dactylis glomerata, Solidago dahurica, Origanum tyttanthum, Iris alberti,
Dracocephalum integrifolium, Achillea asiatica, Thalictrum minus, Anemone protracta, Lathyrus
pratensis, Aquilegia karelinii, Phleum phleoides, Hypericum perforatum, Polygala hybrida,
Onobrychis echidna, Stellaria graminea, Stachus tschatkalensis, Ligularia macrophylla. Tlo
noiMaMm pek noMuHUpyroT Carum carvi, Geranium collinum, Anthriscus sylvestris, Euphrasia
peduncularis.

dopmainuu e10BbIX JecoB B 3amagHoM TsHb-1llane 00pa3oBaHbI €NbI0 TSHB-IIAHBCKOM,
wm enbio penka (Picea schrenkiana Fisch. et Mey.), 3anumator 8619 ra. OHa pacnpocTpaneHa
Ha abcomoTHOM BeicoTe 1200—-1800 M. [{octrraer 40 METpOB BBICOTHI, TIOpaXast CBOSH MOITHIO 1
KpacoToil. OOpazyeT camble MPOTYKTUBHBIE M0 TEXHUIECKHM CBOMCTBAM JPEBECHHBI HACAKICHHUSI.
Hamu B ypouumnie Tyapua TokTorymnbckoro jiecxo3a B 1978 roay HaiiieHbl OYEHb PEIKUE YETHIPE
JepeBa MUPaMHUIATEHON (OPMBI €N TAHB-IIIAHBCKOM, KOTOPasi 3aCTyKUBAET 0COOOr0 BHUMAHHSI
JUTSL KICTIONTh30BaHMs B 03eieHeHny. Ha rore peciyOnmKy TIoma b eJI0BbIX JIECOB — Bcero 13,6 ThIC.
ra, ¢ obmmM 3amacoM apeecuHbl 1443 Teic. M. ITo BO3pAacTHON CTPYKType MOJOIHAKM
cocraBisitor 17,8 %, cpemneBo3pactHble jeca — 23,6 %, npucneatoume — 10 %; okono 50 %
COCTaBJISIIOT CHEJbIe U MepecToiHble HacakaeHus. JIpeBocron uncthie. [1o11eCOK B COMKHYTBIX
JPEBOCTOSIX OTCYTCTBYET. PeIMHBI M HU3KOMOTHOTHBIE JIPEBOCTOM UMEIOT PA3BUTHIN MOJJIECOK H
OoraTblii TpaBsHOW MOKPOB. B mojyiecke mpeo0iiagaroT KyCTapHUKOBBIC IIOPOJIBI, YTO YKa3bIBaeT Ha
BO3MOYKHYIO CMEHY €M KyCTapHUKaMU. 3JIeCh pPaclpocTpaHeHbl Sorbus tianschanica, Rosa
albertii, Lonicera stenantha, L. hispida, L. karelinii u L. altmannii, Salix tianschanica, Euonymys
semenovii, Cotoneaster melanocarpus, Berberis heteropoda.

TpaBgHOI MOKPOB Pa3BUT XOpouIo. MHIuKaTopaMu JI€COPACTUTEIBHBIX YCIOBHM SBIISIOTCS
TaKue JIyrOBbIe BUIBL, KaK Brachypodium pinnatum u Dactylis glomerata. Tlon xpoHamu B niecy
Aegopodium alpestre, Cicerbita tianschanica, Codonopsis clematidea, Carum atrosanguineum,
necHele BUAbl — Polygonatum roseum, Solidago dahurica, no onymikam u momstHam — Origanum
vulgare, Aconitum soongaricum, Trollius dschungaricus, Campanula glomerata, Silene lithophila,
Dianthus kuschakewiczii u hoeltzeri, Myosotis suaveolens, Aquilegia karelinii u ap. OTmedaercs
TaKKe OOMIIME MXOB.

@opManuH MOKAKEBeJIOBBIX (ap4oBbIX) JjecoB 3amagHoro Tsub-lllaHs B Hacrosmiee
Bpemst 3aHnMaroT 50 493 ra, B TOM 4mCIie BBICOKOCTBOJIbHBIE HacaxaeHus — 39 589 ra, cTiiaHUKU —
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10 904 ra. [TouBsl KOpUHEBO-OyphIe. Bce HacaKaeHUs apuu ClIararoTcs U3 TPEX OCHOBHBIX BHJIOB
(Juniperus seravschanica Kom., J. semiglobosa Rgl. n J. turkestanica Kom.). Jlomunupytoriee
3HAYCHUE BHJA COXpPAHSAETCS 10 OMpPEAETIEHHbIX BBICOT, B Mpeaesax KOTOPhIX ITIAaBHOM MOpOIOn
SIBTISIETCS  TIPEOONIAAONINiA B, ApYOBBIE HACAXKIICHUS BCTPEYAIOTCS HA CKIOHAX BCEX
9KCIIO3ULIMIA, HO JPEBOBHUIHbBIE TPEOOIaqaloT HA CEBEPHBIX CKIIOHAX, a CTJIAHUKH — Ha IOXKHBIX U
BOoCTOUHBbIX. Ha momorux ckmonax (mo 20°) ap4oBHMKOB Maio — Bcero okoino 9 %, Ha
cpenHekpyThIX (21-30°) — 39 %, Ha kpyThIX cKiIoHaX (31-40°) — 47 %, Ha OYeHb KPYTHIX CKJIOHAX
(6onee 41°) — 5 %, uTO OOBSACHIETCA NPAKTHYECKHMM OTCYTCTBHEM IOYBEHHOTO MOKPOBA MM
MaJIOi €ro MOIIHOCTBIO, OOWJIMEM CKAIBHBIX BBIXOAOB, OChiield W T. 1. [lo BepTHKaIbHOMY
poHITIO IPEBOBUAHBIC apUOBHUKH MpUuypoyeHsl K BeicoTam 1700-3000 M Haz ypoBHEM Mops, a
ctinanuku — 2800-3600 m.

@opManusi apuu 3epaBLIAHCKON (Juniperus seravschanica Kom.) 3aHUMaeT HIWKHIOIO
YyacTh apuoBoro mnosca. [TouBa kopuyHeBast MaroMoInHas. [J1aBHas mopoja — apya 3epaBlLIaHCKas
(Juniperus seravschanica Kom.). IlepeBbsi BoicoToil 5—10 (15) M BcTpedaroTcsi €IMHUYHO WU
rpyrmmamu Ha BeicoTe 1800-2000 M. B cocraBe HacaxaeHWi, OCOOCHHO y BEpXHEH TpaHHUIIBI
MIOATIOSCA, YacTo BcTpeuaercs J. semiglobosa. OTBOAKOBBIX (TIOPOCIEBBIX) JEPEBHEB HET, BCE
TOJILKO CEMEHHOIO MPOMCXOKICHHUA. BBICOKOMOIHOTHBIX HAaCaKICHWA HET. J[peBoCToW penKui,
YacTO KYpPTUHHOTO XapakTepa, CUIILHO M3pekeH. Ha TpeOHSX M CKAIMCTBIX OOHAKCHUSIX Ha
HIDKHEN YacTH TPaHUIbl AEPEBbs MPUHUMAIOT MPUYYUIMBbIE (OPMBI U 1K€ UMEIOT BUJ KycCTa.
Cpenu apuu pacripoctpaHeHsl Spiraea hypericifolia, Berberis oblonga, Lonisera karelinii, xotopas
oOpazyer rpymisl accorpanuii. Kpome atoro, Bctpevatorcst Abelia corymosa, Acer turkestanicum,
Euonmys semonovii, Cotoneaster oligantha, Rosa platyacantha, Aflatunia ulmifolia. Tlo moiimam
pex pactyt Populus, Betula, Fraxinus, Salix. TpaBsiHUCTass paCTUTENTLHOCTh MO KPOHAMH M Ha
MporajvHax CWJIbHO oTiM4aercs. Ha mporammaax mpeoOiagaroT CyXOCTENHbIE H d(eMepOnIHbIC
pacTeHus, a MoJ NOoJoroM — OoJiee BIAroMOOMBBIE. DTOT MOMANOSC XapaKTepusyeTcs Kak
IBIPEUHBIA U IBIPEHHO-TIONIBIHHBIN, PA3JIMUUs B TPaBIHOM IIOKPOBE CBSI3aHBI HE C U3MECHEHHEM
JIECOPACTUTENbHBIX YCIOBHM, a C pa3iuusIMd B TIIOJHOTE JPEBOCTOEB U NPHUUYMHAMH
AHTPOIIOTEHHOT'0 XapaKTepa.

dopmalusi apuM NoJyIapoBUAHOI (Juniperus semiglobosa Rgl.). JIpeBocToii apun 4acto
KypTUHHOTO Xapakrtepa. COMKHYTOCTb KpoH MHorna nocruraer 100 %, HO Takux HacaKaeHWI
masto. [IpeobnamaroT penko- U CpeaHENOIHOTHRIE HacaXIeHns1. B coctaBe 4acTo BcTpevarorcs J.
seravschanica (Ha HWKHEH rpanune) u J. turkestanica (Ha BepxHed rpanuiie). B Oonee pemxux
HACAKICHUAX MOJIECOK TYIIe, a cocTaB OoJsiee pa3HOOOpa3HbI M MPENCTaBICH MIMIOBHUKAMH,
KU3WIbHUKAMU, 0apOaprucoM, dKUMOJIOCTBIO, BULIIHEH U Jp. B Ooee IycThIX ap4oBHUKAX TOIECOK
Oosee perok W MeHee pasHooOpaszeH. Ilo moiimam pek mpowmspactator Betula, Fraxinus, Salix,
Hippophae, Tamarix n np. TpaBsHONM TOKPOB — pa3HOTpaBbe. B reo00TaHUYECKOM OTHOIICHUH
CpETHETOpHBIE APUOBHHWKH ONM3KM K TPYIIE TUIIOB APUOBHHKOB THUITYAKOBBIX W ApUYOBHUKOB
TUITYaKOBO-PA3HOTPABHBIX.

@opMmanusi apuM TypKecTaHckou (Juniperus turkestanica Kom.) [lpeBocToii uacto
KyPTUHHOTO XapakTepa, B OCHOBHOM M3 JI€PEBHEB CEMEHHOIO MPOUCXOXJEHUS, HO €CTh U
OTBOJIKOBBIE JICPEBbs, MHOT/IA COCTABJISIIOIINE 3HAYUTEIBHYIO YacTh HacaxaeHus. [lousa Oypas
necHasi oropdoBanHas. [ 1aBHas mopoja 371ech — apya TypKecTaHCKas. B coctaBe HacaxIeHU# 110
3000 M Hax ypoBHEM MOpsl Ha IOXKHBIX CKJIOHAX BcTpewaercs J. semiglobosa. IlomHoTa Hepenko
nocturaet 1,0. Cpenauii Bozpact Bbicokuid — ot 100 1o 600 net, cpenauii fuamerp — 10-30 cwm,
cpenHsist BeicoTa — 10 12 M. B cocraBe apeBocTost penko, HO BeTpedarotrcst Lonicera u Sorbus
tianschanica, a no noiimMam — Betula, Salix. Tlognecok penkuii KypTHHHOTO XapakTepa W 4acTo
npuypoueH K KpoHam apud. OH ropasno OeqHee, YeM B HIDKEIEXKaIleM mHoamnosice. TpaBsHOM
MOKPOB — TPEUMYILECTBEHHO pa3HOTpaBbe. B HIDKHEW wacTh moamosica BCTPEYArOTCSl TUIIBI
MSTIIMKOBO-Pa3HOTPABHEIE, & B BEPXHEH — Pa3HOTPABHO-THITIAKOBKIC.
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MABJIOBHUS BOMJIOYHAS B KbIPTBI3CTAHE U IEPCIIEKTUBBI EE
PA3BEJAEHUA
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HIT I um. I1.A. I'ana MacturyTta 6nonorun HAH KP, bumkek, Keipreizcran
(bikirov47@gmail.com)

B cratee IIPUBOIATCA OMO3KOJIOTHYECKHE OCOOCHHOCTH TIABJIOBHHM BOWMIIOYHOM M W3IIOKEHBI
INEPCIIEKTUBEI €€ BhIpalllUBaHUA B KBIpI‘BI?:CT&HC IJI CO3aaHuA MPOMBIINITICHHBIX IUTaHTALIHH.

POVLOVNIYA FELTED IN KYRGYZSTAN AND THE PROSPECTS OF ITS
CULTIVATION

Sh.B. BIKIROV, E.A. NURKASYMOVA

Scientific and production center for the study of forests after P.A. Gan of the Biology institute of the
National Academy of Science of the Kyrgyz Republic, Bishkek, Kyrgyz Republic
(bikirov47@gmail.com)

The article presents the bioecological features of Paulownia and the prospects for its cultivation in
Kyrgyzstan for the creation of industrial plantations.

VYaydiieHue 3KOJOTUYECKOW OOCTAaHOBKM B IIEJIOM CBSI3aHO C BOCCTAHOBJICHHEM U
co3gaHueM HOBbIX JiecoB. Jleca KbIprei3ctana wurparoT OrpoMHOE IOYBO3AIIUTHOE,
BOJIOOXPaHHOE M TPOTHBOCENEBOE 3HAUEHUE M 3aHUMAOT Bcero jumb 5,62 % Bceil
TeppuTopuu. BoBieueHne B MPOMBIIUICHHYIO KYJIbTYpY pPAacT€HUH, MpPencTaBiIsSIONINX
WHTEPEC JJIs IOTyYeHUs IPEBECHHBI, UMEET OOJIBIIIOE 3HAUSCHUE JIJIST HAPOJIHOTO XO35HCTBA.

B HOBOI KOHIIENUIMM Pa3BUTHS JIECHOTO X034iicTBa KbIprei3cTaHa yKa3bIBae€TCs, UTO
CO3aHMIO TIPOMBIINUICHHBIX IUTAHTAMHA U3 OBICTPOPACTYIIMX TIOPON, PAa3BUTHIO U
IUTAHUPOBAHUIO NMUTOMHHUKOB OyneT yaensThcs ocoboe BHHUMaHHMe. C BBEJACHHEM BO BCEX
peruoHax pecrmyOIMKH YacTHOTO JIECOIMOJIB30BAHUS MPEINPHUSITHS JIECHOTO XO3siCTBa
JOJIKHBI 00€CTIEYUTh UX BHICOKOKAUECTBEHHBIM IIOCAJOYHBIM MAaTepHaAIOM, HAYYUTh MECTHOE
HacelleHne croco0aM CO3/1aHus TPOMBIIUICHHBIX IUTAHTAIlMH, YTOOBI 32 KOPOTKHUU CpPOK
MOJIYYUTh JIECHYIO MPOAYKIIMIO C MUHUMaJIbHBIMU 3aTPaTaMHu.

Ha ceronnsiiHuii 1eHb OCHOBHAs yrpo3a JecaM MCXOJIUT OT MECTHOro HacesieHus. 1o
JaHHBIM ~ JTUCTAHIIMOHHOTO 30HAMPOBAHMS, TIOIYYEHHBIM B pe3yinbrare 00paboTKu
KOCMHUYECKHX CHUMKOB, OKOJIO 1,2 MJTH 4€JIOBEK MPOXKUBAET HA PACCTOSIHUU JI0 5 KM OT Jieca
u noJsb3yercs ero pecypcamu. Okosio 200 ThIC. YEIOBEK KMBYT BHYTPH JIeCa U MOJHOCTHIO
3aBUCAT OT JIECHBIX pecypcoB. IloTpeOHOCTM HaceneHHus B JpOBaX U CTPOUTEIHLHOM
MaTepuaie pacTyT C KaXIbIM T'OJIOM: BBISIBICHO, YTO OJHA CEMbsl B T'OJl MCIOJNB3YET IS
OTOIUICHHSI U TIPUTOTOBJICHHS MHIIU OKoJio 5—10 ky0. M apeBecwHBI. [ perneHust 3Toro
BOIpOCca HEOOXOAMMO CO3/aBaTh ClelHaIbHbIE JECOHACAXKIEHUS APOBIHOTO Ha3HAUCHUS Ha
3eMJIsiX rociiecoH/a, a TaKkKe CENbCKUX YIpaB IMPEUMYIIECTBEHHO BOJIM3M HAaCENEeHHBIX
MIYHKTOB M TEM CaMbIM CMATYUTH HArpy3Ky Ha €CTECTBEHHBIC JIeCa U CBECTU K MUHUMYMY
HE3aKOHHBIE PYyOku. B cBsi3m ¢ 3THM pa3paboTka HAydyHO OOOCHOBAHHOTO KOMILIEKCA
MEPONPHUSITHIA N1 CO3JAaHMSI TPOMBIIUICHHBIX IIAaHTAHWi OBICTPOPACTYIINX TOPOJ, B
YaCTHOCTH, TIaBIOBHUM BoinouHoil B Mcceik-Kynmbckoit obmacth B MmecTax, TIe
HEHUCII0Ib30BaHHbBIE 3EMJIH CEJIbCKOXO035IMCTBEHHOIO HA3HAYEHHUS MOJIBEPratoTCs 3PO3UOHHBIM
mporieccam, SBISIETCS aKTyaIbHOM MPOOJIEMOH.

[TaBnOBHUS BOINIOYHAS, WIIM UMIIEPATOPCKOE NEpeBO (Paulownia tomentdsa), — AepeBo
BbIcOTON 15-20 M u muamerpom a0 1 m. Kpona packuaucras, okpyrias WIH SHLIEBUIHAS.
EcrectBenHo mpouspactaetr B npoBuHIMAX Kurad. KynetuBupyercs B CeBepHoil AMeEpHKE,
EBsponie, SAnonmmn um Kopee, B Poccum (1846 rox), Ykpamne, AbOxazum, AzepOaiixane,
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I'py3un, B Cpenneit Asuu — B Tamkente u byxape.

[TaBnOBHMS — TEIUTOMIOOUBBIM M CBETOMIOOMBBINA BUI, K MOYBAM MaloTpeOOBaTeNbHa,
JYYIIero pocTa W Pa3BUTHS JIOCTUTACT HAa TIIYOOKOH, IUIOAOPOJHON, YMEPEHHO BJIAXKHOU
MOYBE: B TAKUX YCIOBHUSX OTIMYAETCS OBICTPHIM pocToM. CTpagaeT OT CHIIBHBIX BETPOB.
[leHHOE CaJOBO-MAPKOBOE NIE€PEBO, NPUrOJIHA Kak ajuIeHHOE JEepeBO U JJIsi OJMHOYHBIX
nocasiok. JlpeBecMHa OT CcepeOpUCTO-CEpOro 10 CBETIO-KOPUYHEBOTO IIBETa, WHOT/A C
KpacHOBAaTbIM OTTEHKOM. OTO O4YeHb Jerkas Iopoja, MsArKas, HO BechbMa MpoyHas U
yCTOMYMBAs K CBIPOCTU U THHEHHIO. B 8—9-11eTHEM Bo3pacTe ee apeBecuHa JOCTUTaeT OJHOU
3penocTH. JIUCThs ABIAIOTCA LEHHBIM KOPMOM B KMBOTHOBOJCTBE M moriomiaioT B 10 pa3
0OJIBIIIEe YIJIEKUCIIOTO Ta3a, YeM JIUCThSl OOBIYHBIX JepeBbeB. |'0I0BOI MPHPOCT MaBIOBHUU
coctaBisieT 6onee 1,5 M, OHa BBIIEPKUBACT HEMPOIOJDKUTEIbHBIE MOPO3bI 110 -25—28 °C. B
IJIOJIOHOIIIEHHE BCTyHaeT B 4—5-JIETHEM BO3pacTe, IIBETET B Hauyaje PacHyCKaHUs JHUCTHEB.
CemeHa 4epe3 Mmoyiroga TEPSIFOT BCXOXKECTh, MTOITOMY X COOHMpAarOT B siHBape — (eBpane (cC
HEPACKPBIBIIMMHUCS KOPOOOUKAMH) U TIOCEB MPOU3BOIAT BECHOM, JIydIlle TOJ CTEKJIO B
AUKA. BCXOJpl MUKUPYIOT Ha Tpsiibl (C NPUTEHEHHWEM U TOJWBOM), a B OJHOJETHEM
BO3pacCTe MEePEeCaKMBAOT B MUTOMHUK. Pa3MHOXkaeTCsi KOPHEBBIMU OTIIPHICKAMU U CEMEHAMU.
B 2-netHeM BoO3pacTe CaXXeHIbl TOTOBBI K BBICAJKE Ha ITOCTOSIHHOE MECTO. MOXKHO
Pa3MHOKaTh KOPHEBBIM U 3€JICHBIMU YEPEHKAMU.

B Kbipreizctane Hayanu BblpanuBarh MaBioBHUIO LllaH-ToHTr — mojydeHHYI0 myTem
ckpemuBanus BuaoB I1. Boitmounoii (P. tomentosa) u I1. ¢poprynaii (P. fortunei) — ona umeer
MPEUMYIIECTBA [0 CPAaBHEHUIO C OCTAJbHBIMM BHAamMu. BnepBeie B buiikek AWrymnb
OMypkynoBa npuBesiia caxeHIbl naBnoBHUM u3 boarapuu B 2014 rogy. Ho B mepBblil rog
OHM TIOHECJIM MOTEPU: CTajJO SICHO, YTO HAIly 3UMY MaBJIOBHHS He nepeHocut. [Ipobnemy
YAAJIOCh PEIIUTh MyTEM SKCIIEPUMEHTOB — 0Ka3aJI0Ch, YTO B MIEPBBIE JIBa I'0J1a MOCJE MOCAAKU
JepeBO TpedyeT cIenuaibHOro OpOIIEHUS U yXOoJa B3UMHHMHA NEpUOA. 3aTeM JepeBbs
NOCAJWUIM BOKPYT MOJS. DKCIEPUMEHT C ITUM YyAO-AECPEBOM yIaJOCh OCYIIECTBUTH OKOJIO
kuHoteatpa «Poccusa», rae B 2015 romy mnocagunu Tpu naBioBHUU. bnarogaps
MYHUIUIIAJEHOMY TPEANPUATHIO «3EJIEHCTPO» M OJHOM W3 CTPOUTEIBHBIX KOMIIAHUW B
2018 roxy BecHoO# B cTonmIle ObUTO BhIcakeHO 90 CaKeHIICB.

JupexTop obuiecTBeHHOro o0benunenus «CouunansHoe nepeBo» Apcranbek Tazabexos
pacckazain 00 0COOEHHOCTSAX MaBJIOBHUU M BO3MOXKHOCTSIX €€ BbIpaliuBaHus B KbeIpreizcrane
B MPOW3BOJACTBEHHBIX MacmTabax. OH moBeman, KakKUMH  JKOJOTHYECKUMHU U
SKOHOMUYECKHMH TPEUMYIIIECTBAMU 00JIaJIaeT JEPEBO AAHHOW IMOPOJIbI, YUUTHIBAs IICHHBIC
CBOWCTBA €ro JpPEBECHHBI M BCE, YTO HEOOXOOUMO MJisi €ro OJaromnosyyHoro pocTra B
kmuMaTuueckux  yciaoBusix  Keipreicrana. Ilocie 3toro  cocrosioch  o0cyxaeHue
BO3MOXXHOCTH CO3/IaHHS YCJIOBUH JUIsl TIOCAOKU JI€PEBbEB MABJIOBHMM B PETHOHAX
pecnyomuku. [lox pykoBoactBom TazabexoBa B Mcchik-Kynbekoi 06macTu (Heganeko OT C.
Opnok) ¢ 7 mas nio 20 urons 2017 rona 6su10 MOCaXkeHo 5,5 ra, a B 2018 rogy — 6,5 ra, Bcero
12 rexrapoB maBioBHHMU. JIIOau mponenand OrpoMHYI0 palOTy: MPOBENU KalelbHOe
OpOIIICHHUE, MTPOCESUTH ACCATKH TOHH 3eMJIM, YTOOBI M30aBUThCS OT KamHe. Hamu 30 wuronst
2018 r. ObuTH IpOM3BEACHBI 00CIeI0BaHNUs MTOCaIOK MaBiIoBHUU B cene OpHok 2017 rona. B
JIBYXJIETHEM BO3pACTE€ BBICOTA OTACJIBHBIX HK3EMIUISIPOB COCTaBwia 2,25 M, JUAMETP Ha
BBICOTE I'PyAH — 5 cM, B KopHeBo# 1ielike 10 cm. Pa3mepsl incTheB: anuHa — 55 M, IIUpHUHA
— 65 cM, yepemok — 55 cM. Pa3mepbl OJHONETHUX Ca)XEHIEB: BbicoTa — 1,55 M, nuamerp
KOpHEBOH 1k — 4,5 cM, quameTp Ha BbIcoTe rpyau — 2,5 cM. Jluctes: miunHa — 39 oM,
mupuHa — 47 cM, yepemok — 38 cm.
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ITYJIbI U IOTOKHU YI'JIEPOJA B JIECHBIX OKOCUCTEMAX
EBPOIIEMCKOI'O CEBEPO-BOCTOKA POCCUH

K.C. BOBKOBA, M.A. KY3HEIIOB, A.®. OCUIIOB, B.B. TY KUJIKMHA
Hucturyt 6nonorun Komu HII YpO PAH, CeikteiBkap, Poccus (bobkova@ib.komisc.ru)

PaccmatpuBaetcst akkymynanus U JUHAMUAKA OPraHUYECKOTO Yriepoia B €JIOBBIX, COCHOBBIX U
JMCTBEHHO-XBOMHBIX JKOCHCTEMaxX CeBepa JIECHOW 30HBL. BbIgBIEHO BiIHMsSHHE PyOOK TIaBHOTO

IIOJIB30BaHUA Ha 6IO,Z[)K€T yriaepoJa B CUCTEMC IMOYBA — (1)I/ITOLI€HO3.

POOLS AND STREAMS OF CARBON IN FOREST ECOSYSTEMS OF THE
EUROPEAN NORTHEAST OF RUSSIA

K.S. BOBKOVA, M.A. KUZNETSOV, A .F. OSIPOV, V.V. TUZHILKINA

Institute of biology of Komi SC UB RAS, Syktyvkar, Russia, Syktyvkar, Russia
(bobkova@ib.komisc.ru)

Accumulation and dynamics of organic carbon in spruce, pine and mixed forests of the Russia's North
of a taiga zone was considered. Effect of forest cutting on the carbon budget in the system soil-
phytocenosis was revealed.

Jlecuble MaccuBbl EBpomneiickoro Ceepo-Bocroka Poccum MMEOT HCKIIOUUTENBHO
BaXHOE SKOHOMHYECKOE M cpefnoodOpasyromiee 3HaueHue. OHHU  pacnpoCTpaHSIOTCA B
OCHOBHOM Ha Tepputopuu OaccerinoB pek Ileuopsr u CeBepHoii J[BuHbI. B kpaiiHeceBepHOi
Taiire mpeoOJagaroT Jeca CcGharHoBOW, B CEBEPHONM — JIOJATOMOIIHOW, B CpeIHEeH —
3eJIEHOMOIITHOW TPyl TUIOB. JloMUHUPYIOT enoBbie Jieca (52 %), OombImast 9acTh KOTOPHIX
NPEACTABICHA CHEJIBIMA W TEPEeCTOMHBIMM HacaxAeHHsMU. (COCHOBbIE HaCaXICHUS
3aHuMaroT 26 %, MenakonucTBeHHbIe — 21 %, TMCTBEHHUYHBIE, KEPOBbIE, TMXTOBLIE — MEHEE
1 % neconokpseiToi momanu [4]. I[lynsl 1 NOTOKM yriepoaa Onpenessiiii B OCHOBHBIX THUIIAX
JIECHBIX 9KOCHCTEM U Ha BBIPYOKaX CEBEPHOU U CpeHEH MO30H TalrH.

3amacel yriaeposa B CHENbIX M MEePecTOMHBIX elbHUKAX cocTaBisiorT 110-215 tra’!,
0oJiee MOJOBUHBI KOTOPBIX KOHIIGHTPUPYETCS B MOYBE. 3HAUYUTEIbHAS YaCTh OPraHHUYECKOTO
yriepojia TOYBBbl AKKyMyJIupyercss B JecHOM mnojactuike. CTapoBo3pacTHbIE XBOMHBIC
CO00I1IeCTBa, XapaKTEPU3YIOLIUECS CIOKHBIM COCTABOM M Pa3HOBO3PACTHOCTHIO APEBOCTOEB,
YIIOBJIETBOPUTEILHBIM €CTECTBEHHBIM BO300HOBIIEHHEM, B TOJ30HE KaK CEBEPHOW, TaKk U
CpeIHEN Talru SIBJIAIOTCA B OCHOBHOM PE3EpBYapoM ISl CTOKa YIJIEKHUCIIOro rasa. Herro-
npoAyKIus (PUTOMACCH B HUX COCTaBiseT oT 2,8 1o 8,2 tra’', mm 1,3—4,5 1Cra’'. C onamom

Bo3Bpamniaercs B nousy 1,2—3,2 TCra™!. [IpupocT opraHnuecKkoro yriaepoja B MouBe elbHUKOB
3a CUeT 3aKpeIJIeHHs ero B MHHepalibHOM cyOcTpaTe cocraBisier mMeHee 10 % oT macchbl
roguyHoro omajaa. OCHOBHas 4YacTh NOTEpU Yriaepoja NPUXOAUTCS Ha SMUCCHIO OT
Pa3JI0KEeHUsI PACTUTENIBHBIX OCTaTKOB. COOTHOIIIEHHE OCTYyNAaromero notoka u amuccun CO2
MOKA3bIBAET, YTO OOJNBIIMHCTBO THIIOB KOPEHHBIX €JIIOBBIX COOOMIECTB CIY>KaT MECTOM XOTS U
cimaboro, HO cTOKa yriepoza. JIuimb B OTAeNbHbIE MEPUOIBI PAa3BUTHUS CTApPOBO3PACTHHIE
CIBHUKYU 3200JIOYCHHBIX THIIOB CEBEPHON TalTH MOTYT CIYXHTh CJIa0BIM €r0 HCTOYHHUKOM.
BrisiBieHo 0OonbIlioe BIWSHHUE TOTOJHBIX YCIOBHUU ce30Ha Ha mporecc BoiaeneHuss COz ¢
MOBEPXHOCTH TIOYBHL. Pa3HWIIA THIPOTEPMHYECKHUX YCIOBUK OOYCIOBIMBACT U pPa3HbBIC
BEJIMYMHBI SMITUPUYECKOTO BBIJICTICHUS 3a BETeTAallMOHHBIN ce30H yriepona (2,3—2,7 T).
OnpeneneH 0CHOBHOM TpeH mporiecca BbiaeaeHuss CO2, ero mojaoKuTeNbHas KOPPEIsus ¢
TEMIIEpaTypoll MOYBbl. B KOpPEHHBIX €JNbHMKAX B YIJIEPOJAHOM IMKIIE 3HAYUTEIbHA POJIb
KPYITHOTO JIPEBECHOIO JIETPUTA. 3arac OpraHnyeckoro BellecTBa JPEBECHOro 1edpuca B HUX
BapbupyeT oT 19 10 35 Tra’!, U3 KOTOpHIX HA JOMIO CyXOCTOS HPUXOAUTC OT 5 110 42 %,
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Bajnexa — oT 20 mo 80 %, mueit 1 ocTonomna — ot 1 mo 32 %.

OUTOLEHO3bl COCHOBBIX JSKOCHUCTEM TaK K€, KaK M €eJIOBble, XapaKTEePU3YIOTCS
HEBBICOKUMH TEMIIaMU HaKOIUICHUS OpraHuyeckoro BemiecTBa. 3(0-JIeTHHE CEBEPOTAEKHBIC
COCHSAKHU B 3aBUCUMOCTH OT YCJIOBHM MpOM3pacTaHus NpoAyHupyroT ot 1,5 no 2,8, cnemnblie —
or 2,3 1o 4,2 tra’! yrmepoma B rox. B cmensIX M MepecTOMHBIX KOCHCTEMAX COCHSKOB
EBpomneiickoro CeBepo-BocToka akkyMmyssinus yrjiepojJa B 3aBUCMMOCTH OT THIa Jeca

cocrapiser 90—220 Tra’!, u3 mux 3574 % koHueHTpupyeTca B mouse. C OmajgoM Ha

MIOBEPXHOCTh IOYBBI B MojoaHsAkax mnocrynaer 0,7—1,4, B cpeaHEBO3pAacCTHBIX M CIHEJBIX

necax — 1,7-2,7 1Cra! B rog. CKOpocTh JECTPYKIUH OTAEIbHBIX KOMIOHEHTOB OMaja B
pa3HbIe TOJbl pa3jinyHa U 3aBUCUT OT KJIMMATUYECKUX YCIIOBUH BET€TallMOHHOTO nepuoja. B

XBOMHBIX COOOIIIECTBAX CEBEPHOI Talru 3a roj pasziaraercs MeHee 26 %, cpenHeil — MeHee
34 % wmaccel moctynuBLIero omana. HecmoTps Ha To, 4To B OOMEHHBIX Hpoleccax
CEBEPOTACKHBIX W 3a00JOYEHHBIX XBOMHBIX COOOIIECTB 3HAYUTEIBHYIO pOJIb HIPAIOT
pacTeHus HWXKHUX SPYyCOB (PUTOIIEHO3a, YHCTYIO MPOAYKIMIO (UTOMacchl (yriaepona)
dbopMupyIOT npeBOCTOM. B cyXomonbHBIX THMax Jjeca BenuunHa NPP Beime, uyem B
3a00JI0YeHHbIX. Benymylo poib B NPOAYKIMOHHOM IMpOIECCe HIPaloT MOYBEHHO-
skosoruueckue Qaxropel. Ha ¢oHe HemocTaTka Temsja B JUIIAWHUKOBBIX THUIIAX COOOIIECTB
OTIpEeACIAIONIMMU SIBJISIOTCS YCIOBHUS MUTaHUSI, C(harHOBBIX — a’paluu. EJbHUKYA U COCHAKHU
Ha AaBTOMOP(HBIX IMOYBAX XapAKTEPU3YIOTCS OTHOCHTEIBHO OJArompHUsATHBIM PEXKUMOM
TpopHocTM ¥ yBnaxkHeHus. OHM oTiIMyaloTcs Oojee BBICOKUMHU  TOKa3aTeNsIMU
OMOTPOTYKITUH.

3HaHMe BIUSHUS PYOOK IJIaBHOTO IMOJIb30BAHMS HA YIJIEPOJHBIN ITUKJI XBONHBIX JIECOB
BaXHO JUIsl TIOHMMAaHUS MEXaHW3MOB BO3ACHCTBHS AHTPOIOIEHHBIX HArpy30K Ha JIECHBIE
SKOCUCTEMBI U JUIsI ONIPEETICHUS YIIIepoIeNOHUpYIomel GyHKINUY JIECOB MPU WHTEHCUBHOM
ux OKciyaranuu [6]. VccrnenoBaHus AMHAMHKKA BBIIEJICHUS JIMOKCHJA YIJIEpoAa C
MOBEPXHOCTU TOMYrUAPOMOPGHOM TMMOUBBI BBIPYOKH €JIbHUKA YEPHUYHOIO BIIAXKHOTO
BBISIBUIM, YTO B CYTOUHOH JMHAMUKE MakKCHMajbHble 3HaueHUs noToka CO2 ¢ MOBEpXHOCTU
MOYBbl BBIPYOKM HAOIIOAAIOTCS B JIHEBHbIE, a MHUHUMAajlbHble — B HOYHBIE 4Yachl. J[is
CE30HHOW KPHUBOW BBIIEICHMS YIVIEKUCIOIO Ta3a C IOBEPXHOCTH IIOYBBI XapaKTepeH

KJIaCCUYECKHUH ee X0 CO CMCIICHUEM ITMKa BBIACICHUA TUOKCHU A YyIJIEpOoaa Ha WIOHb — HIOJIb.

3a BereralMoHHBIM ce30H (Maili — okTA0pp) omuccust CO2 ¢ MOBEPXHOCTH
HOJYTUAPOMOP(HOI MOYBBI BEIPYOKH €TbHUKA YEPHUYHOTO BJIAXKHOTO cocTaBiseT 4,16+0,54
1Cra’!, yro B 1,7 pasza Gomble, 4eM ¢ MOBEPXHOCTH TAKOH K€ TOYBBI CTAPOBO3PACTHOTO
eJIbHUKa yepHU4HO-c(harHoBoro. Cxopocts 3muccun CO2 Ha ydacTKaX COCHOBBIX BBIPYOOK
pa3HBIX JIET COIOCTaBMMA JUIs MAceuHbIX y4yacTkoB. Ha Bosokax mo mepe (GpopMupoBaHUsS

HOBOTO JPEBECHOr0 sipyca MHTEHCHUBHOCTH moroka CO; Bozpactaer B 1,2—1,6 paza. B

TEUEHHE BEreTAIMOHHOTO ce30Ha smuccus cocraiuser 2,0-2,6 tCra!. Ycranonena

MOJIOKUTENbHASL KOppemsius Mexay BbiaesneHneM COz M CpeJHECYTOUHBIMH 3HAUEHUSIMU
IIOYBEHHOH TeMIepaTypbl BBIPYOOK XBOMHBIX 3KOCHCTEM.

[IpousBoaHbIE JTUCTBEHHBIE U JIMCTBEHHO-XBOMHBIE SKOCHCTEMBI, (OPMHUPYIOIIUECS
nociae pyOoOK, XapakTepusyroTcsd Oo0Jiee HHTEHCUBHBIMU 110 CPAaBHEHUIO C XBOMHBIMH
OOMEHHBIMH TIpOIlecCaMH B cHcTeMe (hUTOLIEHO3 — MOoYBa. B IaHHBIX cooOliecTBax 3a roj
paziaraercsi IPUMEPHO MOJOBHHA MACChl MOCTYIAIOIIETO OMaa, OTMEYAIOTCI OTHOCUTEIIBHO
BBICOKME TEMIIbl JEMOHUpOBaHMA yrieponga. Tak, NPP B cpemHeraexHbIX Oepe30BBIX
MOJIOJHSIKaAX MEPBOTO — BTOPOro KJIAccOoB Bo3pacta cocrtasiser 1,5-2,3, 30—35-neTHux

CMEIIaHHBIX 0epe30BO-OCHHOBBIX (puTOoneHO3ax — 3—4, mocturas B 45-JIeTHEM OCHHOBO-
Oepe30BOM HacaxIeHuu 6,7 tCra! B rog. B 90-1eTHeM XBOWHO-IHCTBEHHOM IieHO3e NPP
pasen 4,9 1Cra’l. TlpomykTuBHOCTH (HOTOCHHTE3a ONpejeNseTcss KaK MHTEHCHBHOCTBIO
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nornomenns CO2, Tak U €ro AIUTEIbHOCTBIO. ¥ CTAaHOBJIEHO, YTO JIETOM B JJHU C IEPEMEHHOMN
00JIAYHOCTBIO CPETHECYTOYHAS MHTEHCUBHOCTh BUJMMOTO (POTOCHMHTE3A 32 Yac B pacyere Ha
OJIMH TPaMM CyXou Macchl y enu cocraisetr 0,87, cocHsl — 2,0, mucTBeHHUIBI — 4,72, 6epe3bl
— 8,85 mMr CO;. B macmypHble AHM pacTeHMs IMOIVIOILAIOT YIJIEKUCIBIA Ta3 B IPOLECCE
dotocunTesa B 1,3 paza mensbine. JIeToM B iepro/; OEIbIX HOUCH B YCIOBUSAX CEBEPHOMN TaWTH
¢doTOoCHHTE3 Y XBOWHBIX UET MOYTH KPYIIIOCYTOUHO, a B cpeaHei Taiire — 17-20 vacos, 4To
KOMIIEHCUPYET KOPOTKHUI NIepro BEreTaluu Ha cesepe [S].

Pacuersl Ha ocHOBe MaTepuasnoB JiecHOro ¢GoHaa [4] U KOHBEPCHOHHBIX OTHOIICHUMN
nponykuus (uTomMaccel / 3amac JPEeBECHHBI TOKa3ald, 4YTO B JIECHBIX (DUTOIEHO3aX
EBponeiickoro Cesepa Poccuu B npegenax ApxXaHrenbCKOd 00JIaCTH 3a roJi HaKarIuBaeTcs
44,9, Bonoroackoi — 19,9, Pecny6nuku Komu — 66,5 maa T C [1], 4TO B CyMMe COCTaBisieT
okosio 30 % 3anacoB yriiepoja, €KEroJHO ACTIOHUPYEMOIO B HACAXKJEHUSAX E€BPOIEHCKON
tepputopuu Poccunm [2, 3].
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OTKJIMKHU PACTUTEJIBHOCTHU HA UBMEHEHUS Y®-B PAIUALIUA U
KIIMMATA OT YMEPEHHOI'O 10 APKTHYECKOI'O

C.JI. BOHOAPEHKO!, N.T. YCTUHOBA?

! MIHCTUTYT MOHUTOPUHTA KJIMMATHYECKUX U dKojormdeckux cuctem CO PAH, Tomck, Poccus
(bond_sl@inbox.ru)

2 HaumoHaIbHBIM MccaenoBaTeabekuii TOMCKHI TONMTeXHUYECKUi yHUBEpCcHTeT, ToMck, Poccust
(igu@tpu.ru)

B cratbe paccMaTpuBaloTCs HUKINYECKUE 3aKOHOMEPHOCTH FOJAMYHOrO MPUPOCTA XBOMHBIX IEPEBHEB
U TPOAYKIHMOHHBIC HHACKCHI JUCTOBOM TOBEPXHOCTU BepxHero spyca LAl xapakrepusyroiiue

CC30HHBIC M3MEHEHHs IUIOTHOCTH PACTHUTEIBHOTO IMOKPOBAa TYHAPBI W OOpEalbHBIX JIECOB 30HBI
(50-70° c. m.; 60—-90° B. 11.).

RESPONSES OF PLANTS TO VARIATIONS IN UV-B RADIATION AND CLIMATE
FROM TEMPERATE TO ARCTIC

S.L. BONDARENKO!, I.G. USTINOVA?

! Institute of Monitoring of Climatic and Ecological Systems SB RAS, Tomsk, Russia
(bond_sl@inbox.ru)
2 National Research Tomsk Polytechnic University, Tomsk, Russia (igu@tpu.ru)

The article discusses cyclic regularity of tree response to environmental changes and seasonal
variations of leaf area index, high vegetation (LAI), which characterize the state and density of
vegetation cover in the tundra and in the boreal forests of the zone (50—70° N; 60-90° E).

Y®-B pagmamus (Y®-B) — ogHo w3 3HaYMMBIX aTMOC(HEPHBIX BO3JIEHCTBHA Ha
(GOTOCUHTE3 KPOHBI U CTBOJOBYIO MPOJYKTUBHOCTH XBOWHBIX JI€PEBHEB. Y BEIMUCHUE
JomIemuX 10 3emin 103 Y®-B cBs3aHO ¢ COBpEeMEHHOW MpPOOJIEMON CHWXEHHUS YPOBHS
cTpaTocdepHoro o3oHa. Biausaue Y®-B Ha pacTUTENBHOCTh pacCCMaTPUBAIOT B KOMIUIEKCE C
IPYTUMH aTMOC(EpPHBIMH (paKTOpaMu — TEMIIEPaTypoil MOBEPXHOCTH 3€MJIM M KOJINYECTBOM
BBINIABIIUX 0CaAKOB. OCHOBHOMW 3a7aueil SIBJIs€TCA BbIAEIECHUE B OTKIMKAX PAaCTUTEIbHOCTH
JOMUHUPYIOIIETO BO3ACHCTBHUA.

Panee ycTaHOBIEHO, YTO MaKCUMAaJIbHAS TIOTHOCTh TOJUYHBIX KOJIell XBOWHBIX (MXD)
OTHOCHUTCSI K YyBCTBUTEJIbHBIM MHAUKATOpPaM CTpPeccOBOro BoznaeiicTBus Y D-B Ha xBoliHbIE
nepeBbsi. B OONBIIMHCTBE CIy4aeB OTpHUIATEIbHAS KOPPENSALUS PSIA0B IUIOTHOCTHA M OOIIIEro
comepxanuss o3oHa (OCO) o3Hauvaer, 4yto uyeMm Oonbine Y@-B pagmanuum pocturaer
MOBEPXHOCTH 3€MJIA M TIAJIa€T Ha JIEPEBO, TeM OOJIbIIE MIIOTHOCTh MPUPACTAIOIIETO KOJIbIIA B
cTBOJIE Aepesa [1].

B MHOrosieTHUX BpEMEHHBIX psAJlaX E€HIPOXPOHOJIOTUYECKUX MAapaMETPOB U MHJEKCOB
PacTUTEIBPHOCTH NPHUCYTCTBYET LMKIMYHOCTh, CBSI3aHHAs C CE30HHBIMA M TOAUYHBIMU
U3MECHEHUSIMA YCIIOBUM OKpYyXarowmen cpenbl. Luknndeckas KOMIIOHEHTa HCCIEAYEMbIX
BPEMEHHBIX PAJIOB aTMOC(EPHBIX TapaMeTPOB U JIEHIPOXPOHOIOTMUYECKUX JaHHBIX OTpa)KaeT
MOBTOPSIEMOCTh COOBITHI B T€UCHHE UIUTEIHHOTO IMEpHoJa BPEMEHHU. Pazmuumsi ce30HHBIX
Kojie0aHUI B JaHHBIX CBSI3aHBI C MPUPOTHO-KIMMATHUYECKUMH yciaoBusiMu. Korna cezoHHas
KOMIIOHEHTa OT/AEJbHBIX KIMMATHYECKUX HM3MEHEHUU HAaKJIAJbIBAETCA Ha LUKINYECKYIO
KOMIIOHEHTY, TOMUMO M3MEHEHUU CyMMapHOW aMIUIMTYAbI KOJIeOaHHs MPOUCXOJIUT elle U
cABUT (a3bl, CBA3aHHBIN C PA3TUYHSIMH B CPOKAX MPOXOKIACHUS MAKCUMyMa KIMMATHUYECKUX
U POCTOBBIX IMPOIECCOB. IJTO MPUBOAUT K ACUHXPOHHOCTH MPUPOIHO-KIMMATUUECKUX
KoJIe0aHUN U COOTBETCTBEHHO K YCHJICHHUIO WU OCIA0JICHUIO OTKJIIMKOB PACTHUTEIHLHOCTH Ha
U3MEHEHUs YCIOBHI pocTa. boiee cioxHble M13MeHeHus B (haze KojaeOaHui BO3HUKAIOT TAKKe
n3-3a reorpadudeckoro ¢akropa (IIUPOTA U JOJITOTA).

ACHHXPOHHOCTh PSAJIOB aTMOCQEPHBIX U JIEHIAPOXPOHOJOTHYECKHX IMapaMETPOB
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MO3BOJIACT BBIJCINTG TPUTOHOMETPUYECKHE KOMIIOHEHTHI psna. Ha puc. 1 mpuseneHsl
MOJEIIb U IMPOTrHO3 KiIuMartuyeckod n Y®-B 4yBCTBUTEIBHOW KOMIIOHEHTBI XPOHOJIOTUH
MXD nyst mectHOCTH ¢ KoopauHaTamu 50° ¢. m1. — 86° B. 1. (AxTpy, Antait) [3].

Pacturensubiii mokpoB Cubupu M ApKTUKM — 3TO Talira M TyHApa, B BBICOKHUX
CEBEpHBIX IIMPOTAaX JEpeBbeB IpakTudyecku Her. Tem He MeHee B  OaHke
JEHAPOXPOHOJIOTMUECKUX JAHHBIX COAEPKATCS XPOHOJIOTUH IO INIOTHOCTH MOJUYHBIX KOJIEIL
st [onsiproro Ypana (Canexap), OTHOCSIIETOCS K apKTHIECKOMY KITMMAaTHYECKOMY TIOSICY.
Tepputopun Tomckoit oOmactu u  AxTpy (AnTail) OTHOCATCS K  YMEPECHHOMY
KIIMMaTudeckomy mosicy. s ¢dakropHoro ananu3a Obuth BeIOpaHbl XpoHoJorun MXD mist
Tomcka (56° c. m1. u 85° B. 1.) u Canexappaa (67,1° c. u1. u 64,8° B. n). Cepun 1o pesyapratam
KOPPEJSLMOHHOIO  aHaiuu3a ObUIM  pa30OMTl Ha 2  TpyHmbl, XapaKTepU3yHOllHe
YyBCTBUTEJIBLHBIC U HEUYBCTBUTEIIbHBIE K BO3AcUCTBUIO Y D-B nepesbs.

Pe3ynbpTarhl (hakTOPHOrO aHaNM3a MPUBEAEHBI B Ta0l. 1 U IEMOHCTPUPYIOT Pa3Inydus B
pacrpenielieHuu OTKJIMKOB Ha BHEIIHUE (paKTOPHI B 3aBUCUMOCTH OT IIUPOTHI MTPOU3PACTAHUS
nepeBbeB. Bimstnue Y ®-B pannanun Ha 1epeBbs 71 BRICOKUX MIUPOT 00JIee 3HAYMMO.

MHITEKCHI Tabnuua 1. PesynpTarsl hakTOpHOTO aHAIN3a
daxTop % nucniepcus KyMYJSTUBHBIN %0
™ rpymma 1 | rpymnmna 2 rpynna 1 | rpynma 2
0s0- Tomck 56° c. m. — 85° B. 1.
1 28,5 (YO-B) 52 (T) 28,5 52
0851 2 6,1 (0) 38 (YD-B) 34,6 90
3 5,1 (T) 41,1
" Canexapn 67,1° c. m. — 64,8° B. 1.
B T R P 1 67,5 (YO-B) 71,3 (T) 67,5 71,3
e 2 9,1(0) |695(YD-B)| 766 783
Puc. 1. Mogens u iporuo3s [3] 3 8,1 (T) 5,6 (O) 84,8 83,9
KuMaTHyeckon (1) u YO-B (T — temneparypa, O — ocagku, Y®-B — Y@ pagmanus B
KOMIIOHEHTBHI (2) [0 JaHHBIM muanazone  280-320 mMm). I'pymma 1  Brmogaer YO-B
MXD s ymepenHoro YYBCTBUTENbHBIE CEPUM MAaKCHMAaJbHOW IUIOTHOCTH TOIWYHBIX
KIIMMAaTH4ICCKOro 1104ca konen, (MXD), rpynmna 2 — HeuyBcTBHTENbHBIE K Y®-B cepun
(50° c. m. — 86° B. 1.) MXD

[[UKIMYHOCT,  PSAOOB  NPUPOJHO-KIMMATHYECKUX  JAHHBIX,  MOJEIIMPOBAHUE
MOCTOSIHHOTO ~ TpeHJIa W  TpuroHomerpuueckoi  cocrapmsiomeir  OCO  (YO-B),
ruaporepmudeckoro pexuma (T /O) u MXD (roguyHasi MPOAYKTHBHOCTH) MOATBEPKIAIOT
11e51eco00pa3sHOCTh MPUMEHEHHUS METO/a CUHTYISpHOro cnekrpaibHoro axanmsa (CCA-
«['yceHnnuay) 1uisi peuieHus 3a1ad 1Mo pa3fesieHUuIo0 psAJ0B Ha KOMIIOHEHTHI C MOCIEIYIOIUM
MpPOTHO30M [2].

HccnenoBanue COCTOSHUSI PACTUTEIBHOIO IMOKPOBA PAa3IUYHBIX TEPPUTOPUI MOXKHO
paciupuTh, npuMeHsis naHHble peaHann3za ECMWEF (EBponelickuil HEHTp CpeaHECPOYHBIX
MporHo30B morojabl). MHmekc nuctoBoit moBepxHocTu LAI ompenenseTcss Kak OTHOIIECHHE
Iionaed JUCTOBOM IMOBEPXHOCTU K IUIOUIAAM NPOU3PACTAHUS UIsl HMKHEIO M BEPXHETO
sApyca pacTUTEIbHOCTH.

3ajaya MOMCKa OTKJIMKOB pacTeHui Ha BozneicTBue Y®-B pammanuum pemaercs kak
JKCIIEPUMEHTANbHBIMY, OWOMHAMKAIIMOHHBIMM ~METOAaMHM, TaK W  MOJEIMPOBAHUEM.
PesynpraTel 3aBuCAT OT penbeda. Tak, ¢ yBeIMUEHHEM BBICOTHI MPOU3PACTAHHS JIEPEBHEB
CHIYKAETCsl TeMIIepaTypa, PacTeT BIAXKHOCTh U YPOBEHb COJIHEUHOM paJvallid, U Peaklus B
JEPEBbSIX Ha U3MeHEHUs ypoBHs Y D-B nposiBisiercs cuibHee, 4eM Uil HU3MEHHOCTH U IS
MIJIOCKOTOPBS iecoB CHOMPH.
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[TokazaHo, YTO CE30HHBIA MPUPOCT PACTUTEIHHOCTH 3a BErETAMOHHBIA MEPUOT
CYILIECTBEHHO 3aBUCHUT OT MIUPOTHI (pHc. 2). Puc. 3 mo unaexcam LAI noka3pIiBaeT HIMPOTHbIE
U JIOJITOTHBIE Pa3iMyusi B IJIOTHOCTH CE30HHOIO MPHUPOCTAa PACTUTENIBHOTO IMOKpOBa Ha
tepputopun CHOMpH M apKTHUYECKOTO KIMMATHYeCKOro mosica. ['oguvHble M3MEHEHUs 3a
BereTannoHHbIi  mepuox ¢ 2008-2016 rr., mo mamasiM CERA-SAT (2008-2016)
(https://apps.ecmwf.int/datasets/), OTCYTCTBYIOT, YTO coOrjacyerci ¢ JUTEepaTypHbIMU
JNaHHBIMHU. Bo3M0kHO, B JaHHBIX 0 LAI OTCYTCTBYIOT KOPOTKONIEPHOIHBIE BapHAIUH.

[Iupora,c.u.
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. 70' T T T T
=
5 |
60! < | S—
560 ! | _
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Puc. 2. U3menenus LAI no mupote Ha Puc. 3. smenennsa LAI no mmpoTe u gonrore
noarote 60° B. a. [IpepriBucTast TMHUSL B 30HE (50-70° c. m.; 60-90° B. 11.)
— ssuBapb 2008—2016; crutomrHas — 3a stHBaph — utoibs 2008-2016
utonb 2008-2016

enpio paboThl OBLIO MPUBIECYCHHE K OlleHKe BiusiHUS Y D-B paananuu u kimMara Ha
PaCTUTENBHOCTh APKTUYECKOTO MOsICa JAHHBIX MHJEKCa JTUCTOBOM noBepxHocTu LAIL. [laHHbIe
MO3BOJIAIOT OINPEACTUTh (HEHOIOTUYECKUE TPaHUIIBI BEreTallMOHHOTO IMepuoja (Ce30HHbBIE
KOJieOaHMs1) U CTENEeHb OCIA0JICHHS POCTa PACTUTEIBLHOCTH HCCIEAYEeMON TEPPUTOPUHU, HO
JUTSL TATBHEHINET0 MX UCTIONb30BaHUsI He00X0uMa pa3paboTKa CreHaTbHON METOAUKH.
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BUOKJ/IMMAT KAK ®AKTOP ®OPMUPOBAHUA PUTOHEHOTHYECKOI'O
PAZHOOBPA3HUSA I'OPHO-TAEKHBIX JIECOB CTAHOBOI'O HAI'OPbBA

M.B. BOHAPHUKOB

MockoBckuit rocy1apcTBeHHbIN yHUBepcuTeT uM. M.B. JlomonocoBa, MockBa, Poccus
(maxim-msu-bg@mail.ru)

Jlana OwWokTMMaTHYeCcKas OIeHKa (DUTOICHOTHYECKOTO pPa3HOOOpa3usi TOPHO-TACKHOTO II0sca
CranoBoro Haropbsi. OnpeneneHo, YTo KOMIUIEKCHbIE OMOKIMMATHUYECKHE IMOKA3aTed, OCHOBAHHBIE
Ha COOTHOIIGHMM Telja W BIArd, ONPEACISIIOT OOIIYI0 CTPYKTYPY BBICOTHOH IOSICHOCTH
pacTUTENBFHOCTH, MapKUpysd TMOJOKEHHWE TOSICOB B CHCTEME KIMMATHYECKHX KOOPAMHAT.
TemnoobecniedeHHOCTE omnpeaenser mudpepeHnranuio TOpHO-TaeKHOTO Mosica CTaHOBOTO HArophs
Ha TOAMOsca TUCTBEHHUYHbIX (Larix gmelinii) u cocHoBbIX (Pinus sylvestris) necos. Pernonanbnas
cneun(uKa MpOCTPAHCTBEHHONW CTPYKTYPBI Pa3HOOOpa3usl MPOSBIAETCS Yepe3 pasiuyusl KIMMaTHIIOB
TUIOJIOTUIECKUX MOJ[pa3elICHHI paCTHTENLHBIX (hopMarnii.

BIOCLIMATE AS A FACTOR OF THE PHYTOCENOTIC DIVERSITY’S
FORMATION OF THE MOUNTAIN TAIGA FORESTS IN THE STANOVOY
HIGHLAND

M.V. BOCHARNIKOV
Lomonosov Moscow State University, Moscow, Russia (maxim-msu-bg@mail.ru)

A bioclimatic evaluation of the mountain-taiga belt’s phytocoenotic diversity of the Stanovoy
Highland has been given. The complex bioclimatic indicators, based on the ratio of temperature and
moisture, determine the structure of altitudinal zonation of vegetation, marking the position of belts in
the system of climatic coordinates. The temperature supply determines the differentiation of the
mountain-taiga belt of the Stanovoy Highland into the sub-belts of larch (Larix gmelinii) and pine
(Pinus sylvestris) forests. The regional specificity of the diversity’s spatial structure connects with
differences in the climatypes of the typological divisions of vegetation formations.

[TpocTpaHcTBEeHHAas! CTPYKTypa pPAaCTUTENBHOIO IMOKPOBA Ha PETMOHAIBHOM YPOBHE €rO
opraHu3ani HauOojiee TECHO COMNpPsDKEHA C KJIMMATOM, KOTOPBIMH BBIpAaXaeTcs, Mpexse
BCEro, uepe3 OMOKIMMaTHdeckue nokasarenu. OHM JNAlOT UHTETPAJIbHYIO XapaKTEPUCTHKY
TEIJIO- W BIArooOECIeYeHHOCTH, HEMOCPEACTBEHHO BIMAIOIIMX Ha pa3HooOpasue
pactutesnbHOCTU. OLIEHKA CBSI3€M MEXy PaCTUTEIBHOCTBIO U KIMMATOM IPOBOJUTCS ITyTEM
aHanu3a KIMMAaTUYeCKUX M OOTaHUKO-reorpauuecKkrux JaHHBIX, COBMECTHOE PAacCMOTPEHHE
KOTOPBIX TI03BOJISIET COCTaBUTh MTOTOBBIE CXEMBbI, OTpaxaromue IudepeHHaLnI0
pacTUTENIBHOCTH MO TpaJHeHTaM OWOKJIMMATHYECKUX IOKa3aTeneil [5], a Taxke KapTbl
palloHUpOBaHMsI, XapaKTEPU3YIOIINE TPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTH PACTUTEIBHOCTH B
CBSI3M C paclpeiesIeHUEM KIMMaTHIeCKUX ycioBui [10].

3agaua BbIABICHHUA (YHKIMOHAJIBHBIX 3aBHUCUMOCTEH MEXIy pPacTUTEIBHOCTBIO U
KJIMMAaTOM PEIIAeTCsl Ha OCHOBE JAHHBIX KOHKPETHBIX METEOCTAaHIMUA U TeOCTaTUCTHYECKUX
METOZ0B HUX IPOCTPAHCTBEHHOIO aHalM3a, a TaKKe CJIOEB KIMMAaTUYECKUX MOJeleH,
Hanpumep, BioClim, mo3BojsiomuMX MOJy4aTh B KaueCTBE pPE3YJIbTATOB MOJS 3HAYCHUU
UCMONB3YEeMBbIX ~ XapaKTepUCTUK. B  KauecTBe ONOPHBIX THUIIOJOTHYECKUX  €IMHHIL
pPacTUTENIBHOCTH MOTYT BBICTYINATh MOJPA3JEICHUs PAa3HOTO pPaHra, a TAaKXKe WX KPYIHbIC
00beIMHEHUsI, CBSA3aHHbIE ¢ 30HAIBHOUN [11] m BBICOTHO-MOsICHOW AuddepeHmanuei [2].
Lenpto  HACTOALIETO  MCCIENOBAaHUS  SBJSIETCS  KIMMAaTU4eckoe  00OCHOBaHUE
(UTOLIECHOTHYECKOr0 Pa3HOoOOpa3us IosAca TOPHO-TAEKHBIX JiecoB CTaHOBOIO HAropbs ¢
UCTIOJIb30BAHUEM  KOMIUJIGKCHOTO  aHalu3a  KIMMAaTUYeCKHX  yCJIOBUH  Pa3BUTHA
TUIOJOTMYECKUX MOJPa3eNIEeHU pacTUTEIbHOCTH TOPHOI'O PErHOHa.

B kayecTBe OCHOBBI BBISBICHHS ILEHOTHYECKOTO pa3sHooOpa3usi CTaHOBOIO HAaropbs
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B3siTa Treorpado-reHeTuyeckas Kiaccu(uKalus pacTUTENbHOCTH, WCIOIb30BaHHAS TMpU
CO3aHMH KapThI PACTUTENHHOCTHU tora Bocrounoit Cubupu [1]. PactutensHocts CTaHOBOTO
HAropbsi OTHOCUTCS K MIATH (paTpusiM kinaccoB popmanuii. OHU SIBISIFOTCS CIIOKHUBIIMMHUCS B
pe3yabTate  AJUTEIBHOIO  HMCTOPUYECKOTO  pa3BUTHSA  (DIOpOIEHOreHETHYECKUMHU
00pa3oBaHUSIMH, COBPEMEHHOE pPa3HOOOpa3ne U COBMECTHOE pa3BUTHE KOTOPHIX Ha
KOHKPETHOW TEPPUTOPUH OTpeneisieT ee OoTaHuko-reorpaduueckyio crnenudpuxky. Gonosoe
ydyacTU€ B CJIOXKEHUU (PUTOLIEHOTHYECKOTO pazHooOpa3uss CTaHOBOIO HAropbsi HMMEET
pacTuTenbHOCTh  baiikano-/[KyriKypCcKoro perdoHaJbHOIO KOMIUIEKCA, BKIKOYAIOLIErO
npeobiafaoniye B KakJJOM BBICOTHOM TIOSICE COOOIECTBAa, Pa3BUTHE KOTOPBIX CBSI3aHO C
CeBepubiM 3abaiikaigbeM (JTMCTBEHHHYHBIE JieCa M PEAKOJIEChsS, COOOIIECTBa KEIPOBOTO
CTJIaHHKa, BBICOKOTOpPHBIE TYHAPHI). OCHOBA pazHO00pa3usi TOPHO-TACKHOI0 MOsICa CBsI3aHa C
JTUCTBEHHUYHBIMHU (Larix gmelinii) necamMu, BXOASIIMMU B cOCTaB AHrapujckoi ¢parpun. B
npeaenax Bcero CTaHOBOTO HAropbs OHU SBIISIOTCS (POHOBBIMU Ha BbicoTax 600—900 m [3, 4].
CocHoBeie (Pinus sylvestris) neca Ypano-lOxxnocubupckoit ¢parpum mnpenctaBieHsl Ha
BOCTOYHOM TIpeJIelie paclpoCTpaHeHUsI HEOOIbIION YacThl0 CBOETO pa3HOOOpa3us B HIKHEM
noamnosice ropHo-taexkHoro nosica (500-600 m). Benymas posib 3THX JIeCOB BBIpak€Ha B
pactutenbHOM nokpose rop KOsxuoit Cubupu [6].

B kadectBe OCHOBBI Ui  aHajlu3a IMPOCTPAHCTBEHHOH  auddepeHnranuu
KJIMMaTHYECKUX YCJIOBUH MCCIEAYEeMOT0 pPETMOHAa HCIOJb30BaHa TIio0aibHas HU(poBas
kaumarudeckas mojenb BioClim [8], npeacraBiennas HaOOpOM pacTPOBBIX CIIOEB KIFOYEBBIX
OMOKJIMMATUYECKUX IOKa3aTeliel, XapaKTepU3YIOIIUX TEeIIo- M BIAaroo0ecrne4eHHOCTh, a
TaK)K€ PSAAOM KOMILJIEKCHBIX I10KA3aTesei, OCHOBAaHHBIX Ha COOTHOILIEHWM TEIJIa U BIATH.
[IpoctpancTBerHOoe pazpemenne Moaenu (30°) MOCTYXKHIIO OMOPHBIM YPOBHEM aHaIHM3a
CBSi3eH pacTpPOBBIX CJOEB pacTUTENbHOCTH U KiauMata. Cpeau OHOKIMMATHUECKUX
MOKa3aTeJed B AHAJINW3E€ HCIOJIb30BAaHbl CPEAHME MHOIOJETHUE, MAaKCUMalbHbIE U
MUHUMAaJIbHBIE CPETHUE MHOTOJIETHUE 3HAYEHUS TEMIIEPATYp BO3yXa, CPEIHEE MHOTOJIETHEE
KOJIMYECTBO OCAJKOB IO MECSaM, CE30HaM M 3a rojJi, a TAKXKe KOMIUIEKCHBIE IOKa3aTean
(m3oTepmuueckuii KOod((QUIMEHT, MOKa3aTellb CE30HHOCTH Temreparyp). JlomoIHUTENbHO
paccuuTaH psia  KOIPGUIMEHTOB — WHIEGKC KOHTHHEHTAIHHOCTH, OMOPOTEPMHUUYECKUE
WHJIEKChI, TUTIOBUOTEPMUYECKUH TTOKa3aTens [7, 9, 12].

[Io cpennum 3HaueHUSIM BBIOpPAHHBIX OWMOKIMMATUYECKUX IOKa3aTesled IS
TUIOJIOTUYECKUX E€AMHULl pacTUTENbHOCTH (CTaHOBOIO HAaropbsl IPOBEIEHA KIacTepU3aLUs
METOJIOM K-cpenHuxX, KOTopas ompeiennia HauOONbIIMNA BKJIaJ CPEAHET0 MHOTOJIETHETO
KOJINYECTBA OCAIKOB, JIETHETO OMOPOTEPMHUYECKOTO0 MHJAEKCA, CpPEIHEW MHOTOJIETHEH
TEMIIEpaTyphbl HIOJIS U IUIFOBUOTEPMHYECKOro rnokaszarens. [IpocTpaHcTBeHHass opraHuzanus
(G OHOBBIX THTOJOTUYECKUX MoApa3AeICHUN PacTUTEIBHOCTH, o0pa3yomux
(UTOLIEHOTHYECKOE pPa3HOOOpa3re B COOTBETCTBHH C BBICOTHO-TIOSICHOM CTPYKTypOH
pPaCTUTENBHOCTH, HAXOMUT OTPaXEHHE Ha WHTErpajlbHOM cXeMe OHOKIMMAaTHYEeCKOM
OpAMHAIK B OCAX HanboJiee 3HaUMMBIX Mokaszateseid (puc. 1). [opHO-TaeKHbIN MOsAC pa3BUT
MIpH TOJ0BOM KosmdecTBe ocankoB 370-500 MM u 1eTHEM omOpoTepMudeckom uHaekce 100—
180. IIpenmylIECTBEHHO TEPMHMUYECKHUE IMOKA3aTEIN OINPEAEISAIOT CMEHY IOAMNOACOB I'OPHO-
TaeXHOTO TM0sica, KOTOpash MPOUCXOIUT MpPH 3HAYCHUSX JIETHETO OMOPOTEPMHUYECKOTO
unaekca 150-180. YpoBeHb BIaroo6ecrne4eHHOCTH MapKUPYET pa3iuyus B TUIIOJIOTHYECKOM
pazHooOpa3uu JIecoB B Mpefesiax HIKHEro MoJmosica ropHO-TaekHoro mnosica. Ilpu rogosom
KosmyectBe ocaakoB MeHee 400 MM QopMHPYIOTCS JIMCTBEHHHMYHO-COCHOBBIE Jieca
MEXTOPHBIX KOTJI0BUH CTaHOBOI'O HAarophs.

Jns  (QOHOBBIX B TOPHO-TACKHOM II0OSiICE JIMCTBEHHWYHBIX JIECOB JaHa OIEHKA
KJINMAaTHYECKUX apeajoB UX THIOJOTHYECKMX €IWHHUL. VICronap30BaHbl MOKA3aTENN CpeaHEN
MHOTOJIETHEH TemIeparypbl M KOJMYECTBa OCaAKoB. B 1memoMm coobmectBa ¢opmanuu
JUCTBCHHUYHBIX JIECOB W3 Larix gmelinii pa3BUBAIOTCS B YCJIOBHUSAX IOBBIIMICHHON
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KOHTUHEHTAJIBbHOCTH KiIMMara. B mpeaenax ¢opmaunuu BBIAEISAIOTCS POAOACHIPOHOBBIE
(Rhododendron aureum) nMcTBEHHUYHBIE Jieca, MPUYPOUCHHBIE K YCIOBHUSIM MOBBIIIEHHOTO
YBII&)KHEHUSI HABETPEHHBIX CKJIOHOB 3amaaHoi yactu CranoBoro u [latomckoro Haropwuii, raue
oHM 3aHuMaroT BeICOTHI 700900 M. X pa3BuTHE CBSI3aHO € FOJOBBIM KOJIMYECTBOM OCAIKOB
6osee 450 MM U CpeTHUMH TOJ0OBBIMU TeMIiepaTypamu Bhiie —7° C.

B pesynbTare ucciemoBaHUs IOKa3aHO, YTO MPOCTpaHCTBEHHas auddepeHunanus
OMOKIMMAaTHYECKUX MoKa3zareneil Ha CTaHOBOM Haropbe HaXOIUT TECHBIE CBA3H C BBICOTHBIM
IPaJUEHTOM U TPOCIEKHUBAETCI B COOTBETCTBUU C CEKTOPAJIbHBIMU  pa3IUYUIMH,
OIpeNieNsIEMbIMUA CTENEHbI0 KOHTMHEHTAJIBHOCTU KinMMaTa. Jljs pacTUTENBHOrO0 HOKpOBa
pernoHa CBOWCTBEHHA TPEXWICHHAs CTPYKTypa IMOSICHOCTH, (OPMHPYIOLIAsCs B PE3KO
KOHTHHEHTAJIbHOM KJIMMAaTHYECKOM CEKTOpE MPH BBIPAKEHHOM TEMIIEpaTypHOM I'pajlUeHTE.
l'opHo-TaexHbiii mosc pa3zBur Ha BbicoTax 400900 M. B ero BepxHem mnopamnosce
TOCHOJCTBYIOT JIMCTBEHHUUYHBIE JI€Ca, KOTOPbIE B HI)KHEM IOJIOSACE CMEHAIOTCS COCHOBBIMHU.
KnrodyeBble OMOKIMMATHUECKHE TIOKA3aTENH, XapaKTEpU3YIOIIUE TerI000ecneueHHOCTb,
JNETEPMUHUPYIOT Pa3BUTHE MOAINOSICOB, & IPOCTPAHCTBEHHAS CTPYKTypa (PUTOLEHOTUYECKOTO
pa3HooOpa3usi (OHOBBIX pACTUTENBHBIX (QOpMalUMi B HMX NpeAesax OIpenensercs
COOTHOILIEHUEM TEIUIa U BJIary, Npeie BCero, BEreTallMOHHOTO CE30HaA.
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OIEHKA DOPEKTUBHOCTHU HASEMHBIX CAMOXO/IHBIX AI'PETI'ATOB,
IMPUTI'OJHBIX JUIA TYIHEHUSA JTECHbBIX IIOKAPOB

A.B. BPIOXAHOB', B.A. UBAHOB?

' Uucruryr neca um. B.H. Cykauesa CO PAH, Kpacnospck, Poccus (bryukhanov1975@yandex.ru)
2 CubupCKuii rocy1apCTBEHHBIN YHUBEPCUTET HAYKHU M TEXHOJIOTHH UM. akagemuka M.®. Peinernesa,
Kpacnosipck, Poccus (ivanovvS3@yandex.ru)

IIpennmaraemasi ~ MeTOOMKa  pacueTa  YCIOBHBIX KO3 (UIIMEHTOB  OCHOBBIBaeTCA  Ha
CPEIHECTATUCTUYECKON MPOU3BOAUTEIBHOCTU CPEACTB TYIICHUS U JIOKAU3AlMK JIECHBIX TOXKapoB, a
TaKkX€ BMECTHUMOCTU M T'PYy30IOJbEMHOCTH MAIIMH O JOCTABKE CHUJI U CPeACTB. B OCHOBY olleHKU
3¢ (eKTUBHOCTH MPUMEHEHUSI MAIIMH W TPAKTOPOB NPEIaraeTcs 3aJI0KUTh MPUHIIHI «3TAJOHAY IO
COOTHOIICHHIO MPOU3BOUTEIHLHOCTH U 3(h(HEKTUBHOCTH.

THE ASSESSMENT OF EFFICIENCY OF LAND SELF-PROPELLED MACHINES
SUITABLE FOR EXTINGUISHING FOREST FIRES

A.V. BRYUKHANOV!, V.A. IVANOV?

'V.N. Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia (bryukhanov1975@yandex.ru)
2 M.F. Reshetnev Siberian State University of Science and Technology, Krasnoyarsk, Russia
(ivanovv53@yandex.ru)

The proposed method of calculating the conditional coefficients based on the average productivity of
extinguishing of forest fires units, as well as the capacity and size of machines for the delivery of
forces and means. The basis for the evaluation of the effectiveness of the use of machinery and tractors
the principle of the «The Etalony is suggested according to the ratio of performance and efficiency.

B ocHoBe MeToaMKH pacyeTa yCIOBHBIX KOA((HUIIMEHTOB MpearaeTcsi UCIOIb30BaTh
CPEIHECTATUCTUYECKYIO MPOU3BOIUTENBHOCTh CPEICTB TYIICHHUS M JIOKAJTU3ALWU JIECHBIX
MOXKapOB, a TAK)KE€ BMECTUMOCTh M TPY30IOJBEMHOCTb CPEICTB JOCTaBKU. JTO Haubolee
BOXHBIC TIOKA3aTend, BiUsAomUe Ha dS(OPEKTHUBHOCTH MPU TPOBENCHUH pPadoOT 0
npoduIakTUKe, MOHUTOPUHTY M OopbOe ¢ mokapamu. HomeHknarypa OTEU4eCTBEHHBIX WU
3apyOeXHBIX MOJeNiel JIECOMOKapHOW TEXHUKH, OOOpYAOBaHUSA, IPOTUBOIOKAPHOTO
CHApsUKEHUST W MHBEHTaps ONpENeNsulach IO HAJUYMI0 MX HA POCCHIICKOM pBIHKE B
Hacrosmiee Bpems (Ha 2019 1.).

HopmatuBbl moTpeOHOCTH B JIECOMOXKApPHOM TEXHUKE W OOOpYIOBaHMM, a TaKKe
K03 UIIMEHTHI MepeBoJja UX B ATAJOHHBIE €AMHMIIBI OCHOBBIBAIOTCS Ha OIEHKE TEXHUKO-
PKOHOMHYECKUX TII0Ka3aTesell, BBIIOJHIEMbBIX 110 PA3JIMYHBIM BapUaHTaM TEXHOJOTUMN
(Tymenus, oOHapyxkeHus, AocTaBku). OCHOBHBIM M3 JaHHBIX I[IOKa3aTeNell sBIseTCs
IPOU3BOJUTENBHOCTh MAIIMH WM MEXAHW3MOB COIJIACHO TEXHOJIOTMYECKMM KapTaMm Ha
BBITIOJIHEHHE padoT 1Mo MpOo(rIIaKTHKE U TYIICHHIO JIECHBIX TokapoB [1, 2]. B cioyuae, ecnu
NIOKAa3aTelNu MPOU3BOAUTEILHOCTH TEXHUKM HE YKa3aHbl B OTPACIEBOM JOKYMEHTALMM, MX
MO’KHO B3SITh U3 JIaHHBIX MMPOU3BOJAUTEISI, HO MPHU ATOM CIEAYeT UMETh B BUAY, YTO LU(PHI B
HUX MOTYT OBITh MHOT' /1A 3aBBIIICHHBIMH.

Jlnst GonpIIMHCTBAa pallOHOB eBporeiickoil yactu Poccum, a Takxke tora Cubupu u
HanbHero BocTtoka B kauecTBE 3TATOHHOW €IMHUIIBI MMOXKAPOTYIICHHUS PUHAT TpakTop MT3-
82 (MT3-80) ¢ muryrom auckoBbiM mpotuBomnoxkapHeiM [1/II1-1,2-01 (ITAI1-1.2) u rpymnma
(Opurama) U3 5 JECHBIX MOXAapHBIX C HMHBEHTapeM (KoMaHna TyiueHus). JlaHHbI BuUI
TpakTOpa IIUPOKO HCIIONIB3YeTCS B CEIbCKOM M JIECHOM Xo3siicTBe. OH OTHOCHUTENIHHO
HEJIOPOTOii, JIETKO OOCITY>KUBAEMBIIl M PEMOHTONPHUTOIHBIA, MAaCCOBO BBITYCKAETCSI U UMEET
JIpyTrue MperuMyliecTBa.

B ocHoBy oneHkd 3((QEKTUBHOCTH MPUMEHEHHs TOr0 WM HWHOTO TpakTopa ¢
arperupyeMbIMi MOYBOOOPa0ATHIBAIOIIMMU OPYIUSIMH JOJKHA OBITH MOJIO’KEHA OLIEHKAa He
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TOJIBKO KiIacca TATH (M3MEpSieTCsl B TOHHA-CHJIaX), HO M THIA IOYBOOOPaOATHIBAIOIIETO
opynusi. CymecTByeT HeCKOIbKO TPy MoyBooOpabdaThiBatonx opyauit (Tadm. 1), kotopsie
B 3aBHCHUMOCTH OT BBITIOJIHSIEMOW 3aJaud Kpemsarcs Ju0o K mepemHed, o K 3amHei
MOJIBECKE TpakTOpoB. I3 Bcero MHOrooOpasusi TOYBEHHBIX IUIYTOB (JIEMEIIHBIE,
KOMOWHUpOBaHHBIE, (pe3epHbIC, POTOPHBIE W JHUCKOBBIC), 10 HAIleMy MHEHHIO, HamOoJsee
MPUTOJHBIMH JIJISi KOJIECHBIX TPAKTOPOB B JIECOMOXKAPHBIX HENSAX OYyIyT SBISTHCS JTUCKOBBIE
IUTYTH, TaK KaK OHM HanOoJiee MPOM3BOAMTEIbHBI HAa HEMOJTOTOBICHHBIX JIECHBIX MOYBAX.
JIIs TYCEHUYHBIX JIECOMOKAPHBIX TPAKTOPOB, OOIAMAIOIINX, KAaK MPABUIO, 3HAYUTEIHHO
OOJIBIINM TATOBBIM KJIACCOM, MOKHO pacCMaTpUBaTh B KAUECTBE OCHOBHBIX YK€ JIEMEIIHbIE U
KOMOWHHMpOBaHHBIE IUIYyrH. JlaHHBIE TPAKTOpPHI, HMMEKIOIINE B OCHOBHOM 3HAUYUTEIHHO
OOJIBIIYI0 MOIIHOCTb, CIIOCOOHBI C IOMOIIBIO TSKENBIX IUIYTOB CO3/1aBaTh JIOCTATOYHO
KaueCTBCHHBIE MHHEPAIM30BAHHBIE TMOJIOCHI JIa)Ke HA 3apOCIINX MOJIOJHSIKAMHU U YMEPEHHO
3axJIaMJICHHBIX BAJIEKOM TEPPUTOPUSIX.

Tabmuua 1. [Tpumep k03¢ puIMEeHTOB IEpeBOAa B ITATOHHbBIE eANHHULBI (IPUMEHUTENBHO K MT3-82)
104B000Pa0ATHIBAIONINX OPYAMH VIS CO3AaHMs MUHEPAIH30BaHHBIX IIOJIOC

Ilnyru
Bynbnozepnoe
JIEMEITHBIE, obopymoBaHue
KOMOHHHDOBAHHBIE JHCKOBBIE (dpe3epHble, POTOpHBIC
KJacc KJ1acc KJacc KJ1acc

Tpakrop | o K> Tpakrop | o K> TpaKrop | o K> Tpakrop | o K>
TIII-4M | 4 0,5 | MT3-82 |14 1,0 | JIXT-100 | 3 0,6 | JIXT-100 | 3 2,5
JIXT-100 | 3 0,8 MT3-82 | 14 0,5 | A3-54 6 2,5
JIXT-4 4 0,4 T-150K 4 0,4 | AT-75 3 2,5
MT3-82 | 14 BT-100 3 1,3
TT-4M 4 2,0
b10M 10 0,4

Ha Tteppuropusx ¢ BBICOKMM KJIaCCOM MPHUPOJHOM I0OKAapHOW ONAcHOCTH (Ha
3HAYUTENIBHO 3aXJAMJICHHBIX JIECHBIX Y4acTKaX, a TakKe B MOJIOAHAKAX, Ha OOJBIIMHCTBE
TUIIOB BBIpYOOK) Hambosiee NEpPCIEKTUBHBIM SBISETCS MPHUBICYEHUE JUISI TPOKIIAJKH
MHUHEpAJIIM30BaHHBIX ~ I0JOC  TPAKTOPOB, MMEIOUIMX  OyiapAo3epHOe  000pyrOBaHHE
(MOBOpOTHBIE OTBAJbl M KIMHBS-TOJKaTeNu). B ciydae, Korma MuHepaqn3OBaHHAs I10JIOCA
JOJDKHA  OBITh  ONEpaTHMBHO MPOBEJEHA 4Yepe3 CUIBHO 3axJIaMJIEHHBIE  BBIPYOKH,
IICTKOTPSTHUKY WM HACAXKICHUS C OOJIBIINM KOJIUYECTBOM CYXOCTOSI U KPYITHBIX JI€PEBHEB,
a TaKKe KOrJa IIMpUHA OIEPAaTUBHO CO3JaHHOM MHHEPAIU30BAHHOW ITOJIOCHI JOJDKHA
COCTaBJIATh He MeHee 3 MeTpoB [1], HamOonee oOmNpaBIAaHHBIM SIBISETCS HCIOJIb30BaHHE
JIECOTIOXKAPHBIX TAHKOB (1151 o0ecredeHus: 0€30MacHOCTH padoT).

Jna tpakropa MT3-82 ¢ KOMaHJOW JIECHBIX IOXAapHBIX B KadeCTBE 3TaJIOHHOIO
IOKa3aTelsl MPUHATA IPOU3BOAUTEIBHOCTD ITIAXOTHOIO arperara B 4ac CMEHHOI'O BPEMECHH B
ATAJIOHHBIX YCIOBUAX: IIyOnHA 00paboTKu § cM, mMpuHa mojockl 1,2 M Ha M00BIX MMOYBaX,
3aTpaThl Ha 1 KM JIOKaJIM3allud MUHEPATIM30BaHHOMW mojiocoi 1 mamn./gac (cozmanue 1 km
10JIOCHI 3a | yac) B JI€COpacTUTENBHBIX YCIOBUIX ¢ I o V rpynny TUIIOB Jieca IpU YKJIOHE 10
13° [1, 2]. IIpou3BOAUTENBHOCTD TYIICHUSI OpUranbl U3 3—5 denoBek He yuuTbiBaeTcs. OHU
OKapayJMBalOT MHHEPAIU30BAHHYIO IOJIOCY OT Iepedpoca OTHsA 4yepe3 Hee W PaCUHUINAIOT
Ipoe3] [Ulsl ABMXKCHHS TpakTopa. BpeMs IOCTaBKM CHI M CPENCTB IOXAPOTYLICHHS HE
JIOJDKHO TIPEBBIMIATH 3 4acoB. B3sB cpesHIO CKOPOCTh PaclpoCTpaHEHHs OTHS MO (POHTY,
1,5 M/MHH, MBI TIOJTyYUM, YTO TIPHU 3-4aCOBOM HEKOHTPOJIUPYEMOM PaCIpOCTPAHEHUH TOXKapa
wionaap €ro coctaBut 6,6 ra, a nepumerp — 1,3 kM [3]. Ilpuctynus x nokanuzauuu npu
MMEIONICHCS IIOMAAM I0Kapa, 3Ta JTAJOHHAs €JUHULA JIOKAIW3yeT ero 3a 3 yaca, a
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MJIOMIAh JIOKAITM30BAHHOTO TOXKapa COCTABUT OKOJO 25-26 ra (Takas IUIOmanh ToKapa
MPAKTUYECKH YKIIAIBIBACTCS B KATETOPUIO OOBIYHBIX TIOKApOB Il pPaliOHOB pPabOTHI
HA3eMHBIX CWJI). B 1aHHBIX pacuerax CO3HATENbHO OBLIO MPUHATO, YTO JOKAIU3ALUA MOXKapa
HE OKa3bIBaJla BIMSIHHS Ha CKOPOCTh CBOOOJHOTO PACIpPOCTPAHEHUS MOXKapa M0 TEPPUTOPUU
JI0 MOMEHTA €0 MOJIHOTO OKPYKEHUS.

BriOpanHass dTaloHHas €IWHUIA [OKAPOTYIICHUs TMO3BOJSIET TMPU  3-9acOBOM
JIOCTYITHOCTH JIOKAJU30BaTh JICCHOW TMOXKap W MPUOBITH HAa MecTO OasmpoBaHus 3a 8—9-
yacoBoW paboumii AeHb. [t 6osee CIOKHBIX YCIOBHM B IUIaHE Kak penbeda, Tak U MOYB, a
TaK)Ke U1 3apPOCIINX APEBECHO-KYCTaPHUKOBOW PACTUTEIHHOCTBIO YUaCTKOB (Uepe3 KOTOphIe
HY)KHO TIPOKJIAJbIBaTh MHUHEPAIM30BAHHYIO IIOJIOCY) B KadyeCTBE OJTAJIOHHOW €IUHHIIBI
MOXKApOTYIICHUST B3AT OTedeCcTBeHHBIM Oynpmozep bBb1OM. OH MOXET B TaeKHBIX
OTHOCHUTEJIbHO PaBHUHHBIX YCIOBHUAX (CKIIOHBI 10 12°) MpoiokuTh 3a 1 4ac B CpeHEM OKOJIO
2 KM MHHEpaJIM30BaHHOW TMOJNOChl, wind 15-16 kM 3a 8-dacoBoil AcHb (TpU HU3KOH
3aXJIaMIIEHHOCTH, OTCYTCTBHH TOJOMOK M MOMOIIM TpaKTopucra-cMeHimuka). [lpu pabore B
TOPHBIX YCIOBUSAX (CKIOHBI 13-24°) mpowW3BOAUTENHHOCTh OYibA03epa OyIAET CHUKATHCS
IPUMEPHO B JBa pa3a. B yclIOBHSX JIECHBIX YYacTKOB JIaHHYIO MAIIMHY HE PEKOMEHIYETCS
MCITOJIh30BaTh Ha CKJIOHAX, MpEBBIMAMMX 24°, o TexHuKe Oe3omacHocTu. Ha mpoxiaake
MUHEPATU30BaHHBIX TOJIOC TpuU Ooyiee CIOKHOM penbede Hambonee OInpaBIaHHO
UCIIOJIb30BAaHUE CIIEUUATbHBIX TOPHBIX OYyJIbJ03€pOB WM MPOKJIATKa MHHEpPATHU30BaHHON
MOJIOCHI C IOMOIIIBIO B3PHIBUATHIX BEILIECTB.

Jnst paitoHOB, e Hanbosiee yacTo paboToi B MOKAPOOMACHBIN CE30H sIBIIsETCS O0pbOa
Cc TOpQSHBIMHM TOXapaMH, PEKOMEHIYETCS HCIIOJIb30BAHUE CIICIUATBHON OOJO0TOXOIHOMN
Bepcun storo Oynpao3epa UT3 B10MbB.0121-2B4. ['maBHBIM OTIMYHEM JIECOTIOKAPHBIX
Monudukanuii or 0a30BBIX SIBISIETCS JIOTIOJHUTENbHAS 3allluTa, a HWMEHHO 3alUTHOE
YCTPOMCTBO OT TMaaalIIMX CTBOJOB JjepeBbeB (Tmma Fleko), a Ttaxxke 3ammura
THAPOIMIMHAPOB M WX PYKaBOB Mg MOABEMa M OIMYyCKaHWS OTBaja, YTO IO3BOJISIET
0e30MacHo JJi onepaTopa HKCITyaTUPOBATh JaHHYIO0 TeXHUKY. ClenyeT OTMETUTh, 4TO JaXKe
onHa Monudukanys Oyibro3epa, UCIOIb3yeMas B JIECOMOKAPHBIX METISX, MOKET OCHAIIATHCS
00JBIIMM pa3HOOOpa3ueM MPUIETHBIX JIECOMOXKAPHBIX arperaToB C y4€TOM HMEIOIIUXCS
yCTIOBHI U crienupUKU padoT.

C yuyeToM Bcex BBIIIETIEPEUNCICHHBIX (DaKTOPOB B KaueCTBE 3TAJOHHOTO TPaKTOpa s
PaBHUHHBIX ycJIOBUH penbeda pekomenayercs MT3-82 ¢ 1MCKOBBIM JIECONOXKAPHBIM ILITYTOM
ITAI1-1,2. Jlns CUABHO TMEpEeCEYeHHBIX W TOPHBIX YCJIOBHM B KayeCTBE HTAJIOHHOTO
pexomenayetcs Oynpao3ep b10M ¢ kmuHOM-TONKaTeeM M2 Hin Ke WX aHaJIOTH.
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JANHAMMUKA CTOKA PEK B I'OPAX 3AITA/THOT'O CASIHA B YCJIOBUAX
NMHTEHCHUBHOI' O JIECOITIOJIb30BAHUA U MEHAIOINETI'OCA KJIMMATA

T.A. BYPEHUHA, JI.A. IIPBICOB, A.B. MYCOXPAHOBA

Hucturyt neca um. B.H. Cykauesa CO PAH, ®UII KHI] CO PAH, Kpacuosipck, Poccus
(Prisov.krasn@gmail.com)

B pabote mpoaHanm3zupoBaHa TUHAMUKA CTOKA TOPHBIX pek CasHCKOW TOpHOHM 00J1acTH, BBHITOJHECH
CPaBHUTEJIbHBIA aHaIW3 W3MEHEHUS PEYHOro CTOKA M KIMMATHYECKHX IapaMeTpOB C YUYETOM
JICCOXO3SIICTBEHHOM JICSTETLHOCTH Ha BOJOCOOpax. B yclIoBHsSIX aHTPOIOTEHHOTO Mpecca Ha JISCHBIC
9KOCUCTEMBI PEYHBIX OAcCeWHOB IS MajblX M CPEIHUX BOJOTOKOB BIHMSHUE PYOOK TJIaBHOTO
MIOJIH30BaHUS M TIOCIIEAYIONIEeH JIeCOBOCCTAHOBUTEIHHON TUHAMUKN Ooliee 3HAYMMO, YeM HM3MEHECHHE
KITUMATHYECKUX YCIIOBHUM.

DYNAMICS OF RIVER FLOW IN THE MOUNTAINS OF WESTERN SAYAN IN
THE CONDITIONS OF INTENSIVE FOREST MANAGEMENT AND CHANGING
CLIMATE

T.A. BURENINA, D.A. PRYSOV, A.V. MUSOKHRANOVA

Sukachev Institute of Forest SB RAS, FRC KSC SB RAS, Krasnoyarsk, Russia
(Prisov.krasn@gmail.com)

The work is devoted to influence of climatic and anthropogenic factors on forming of river flow. A
dynamics of runoff and climatic parameters taking into account forest management activities in
catchment areas are carried out. Under the conditions of anthropogenic pressure on forest ecosystems
at small and medium-sized river basins, the influence of industrial logging and forest regeneration
dynamics is more significant than the change in climatic conditions.

AHTpPONOreHHbIM TMpecc, KOTOPhIi B HACTOSIIEE BPEMS HCHBITHIBAIOT JIECHBIC
DKOCHCTEMBI, HEM30EKHO BEIET K yTpaTe JIECOM PO CTaOUIU3UPYIOMIEro OMocqepHOTo
dakTopa, 4TO OTpa)kaeTcs Ha OKpYKaloLIel cpeie U, MPEex]e BCEro, Ha TUAPOJIOTMYECKOM
pexume TeppuTopuit. MccnenoBanus IpoOBOJAUIUCH HA BOJAOCOOPHBIX OacceiiHaxX ACBSATH peK
B TOpPHO-TaeKHBIX Jiecax 3amamHoro CasHa. K anamusy Obutd mipuBiIeYeHBI (OHIIOBBIE
matepuansl YIMC — naHHble MHOTOJETHHX HAOIOJCHHI 32 CTOKOM Ha THUIPOJIOTHYESCKHX
nocrax, aTrMoc(epHbIMM OCagKaMH M TeMIepaTypoill BoO3JAyXxa Ha METEOCTAHLUIX
uccienyeMoro pernona [3—4]. JnutensHOCTh psAAOB HAOMIOACHHUI HAa OTICIBHBIX 00BEKTax
cocTapisieT Oojee TpUIAUATH JIET U BKJIIOYAET TOJbl C PA3IUYHOM THUIAPOKIMMATHUECKOMN
oOcraHoBKkoOi. HeoOxomuMmelie Uisi aHanW3a CTATHUCTUYECKUE MAapaMETPhl MOTYYCHBI TOCTE
MPEBAPUTENLHOTO CIUIAXUBAHUS BPEMEHHBIX PAJOB METOJOM CKOJB3SIIEH CpeaHel.
[TocTpoenne TpeHIOB TOAOBOTO CTOKA PEK M 0CAIKOB M KOA((HUIIMEHTOB JIMHEWHBIX TPEHIOB
OBLTO OCYIIECTBICHO TpH O0OpabOTKE BPEMEHHBIX PSIJAOB ATHUX BEJIMYMH B TIPOrpamMme
MicroSoft  Excel. AHanu3  JOUHAMHKK ~ JIECUCTOCTH  BBINIOJIHSJICS  HAa  OCHOBE
JIECOYCTPOUTENbHBIX MaTepuasioB EpmakoBckoro secxosza. s KaXIoro MSATUIETHETO
neproa ONpeaeNsiach CpeIHET0I0Bast TUIOIIA b, TPOHACHHAS PyOKaMU U TIOKAPaAMHU.

Jlis BBISIBIEHHS CBSI3U CTOKAa C KIMMATHUYECKMMM XapaKTEPUCTUKAMH HCCIIEIyeMOTo
peruoHa JaHHBIE IO CTOKY JEBATH PEK W METEOJaHHbIE IO YETHIPEM METEOCTAHIUSM
00pabaThIBAJINCh METOJOM MHOXXECTBEHHOTO PErPECCHOHHOTO0 aHanu3a. J[s msatu pek (tada.
1) OBLTH TIOTYyYEHBI PETPECCHOHHBIE TUAPOJIOTHUECKUE MOIETH, B KOTOPBIX TOJOBOM CTOK PEK
JIOCTOBEPHO CBSI3aH C KOMIUJIEKCOM THJIPOKJIMMATUYECKUX MapaMeTpoB MSATH METEOCTAHIIMMA
[1-2].

CornacHO TMOJYYEHHBIM YpaBHEHUSM, TOJIOBOM CTOK HCCIEAYEMBIX BOAOCOOPOB
JIOCTOBEPHO CBSI3aH C BEJIIMYMHOM OCAJKOB M CTOKOM MpeAblayllero roga. Bece ypaBHeHus
pa3IuyaroTCs MEXIy co0oil mo Habopy nepeMeHHbIX. Hanbomnee 3HaYMMBIM MTOKa3aTeIeM BO
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BCEX YpPAaBHEHUSX SBISIETCSI CyMMa TBEPABIX OCAAKOB. 3HA4YeHUs T-KpuUTepus HTOTO
nokasatenst g Bcex pek — ot 4,6 no 6,4 (npu nocroBepHoctu 95 %). D10 sABISETCS
MOATBEPKICHUEM TOTO, YTO IJII pAcCMaTpPUBAEMOW TEPPUTOPUU BOJHOCTH PEK 3aBUCHUT OT
AKKYMYJISIIIUA CHEXKHOTO TTOKPOBA Ha BoJocOopax. Bkiaj »KUAKUX 0CaaKOB B OPMUPOBAHUE
CTOKa JUTs BCEX PEK, 3a UCKIIOYEHUEM peKu MUTHBI, Han0oJiee 3HAYMMBII B arpesie U Mae.

AHanu3 IMHAMUKU TEMIIEpaTypbl BO3/lyXa Ha PENEPHBIX METEOCTAaHIUAX MTOKa3all, YTO B
parione uccnenoBanuii ¢ 30-x rooB mpouwioro Beka 10 2000 roma HaGIHOJATHCH TTOBBIICHUS
TEMIEPAaTypbl BO3[yXa, MPUYEM MAaKCUMAaJIbHbIE 3HAaYeHUS KOA(D(PUIIMEHTOB IHMHEHHBIX
TPEHIIOB XapakTepHbl i1 XojoaHoro nepuoga roaa. C 2001 roma mans Bcex penepHBIX
METEOCTaHIIMI HaOII0JaeTCsd TOHIKEHHWE CpPETHEroJ0BOM TeMIepaTrypsl BO3IyXa; s
XOJIOHOTO Mepuoja roga KodgpuuueHT TpeHaa B 2—4 pa3a BbIIIe, YeM JJIsI TEIUIOTO TepHoIa.
OTH TEHJEHUMU W3MEHEHMs] TeMIlepaTypbl Bo3ayxa Ha tore KpacHosipckoro kpas
cornacyrorea ¢ ganabiMu A.IL. [lleBsipHorosa [5]. UTo kacaercss 0CaikoB, TO, MO JAHHBIM
meteoctanuii EpmakoBckoe u Omnenbss Peuka, HaOmromaercss TEHACHIHS K CHUKCHHIO
rogoBol cymmbl ocankoB. IIpu 3TomM mokazarenu 3a 1966-2000 u 1947-2000 rr.
paznuyaroTcs. TeMnbl yMeHbLIEHHs 0caKoB 3a nepuog 1966—2000 rr. B 1Ba pas3a BbILIE, YEM
3a 1947-2000 romei. C 2001 mo 2012 rom oTmedaeTrcss HEOOIBIIOW POCT OCAIKOB IO
MereocTaHuu Onenbs Pedka, HO AJi1 MPEArOpHBIX palOHOB XapaKTEPHO PE3KOE CHUKEHUE
0CaJIKOB, 0OCOOCHHO B TEIUIBbII TIEPHO/T TOA.

Tabmura 1. PerpeccnoHHBIC THIPOIOTHYECKUE MOJICITH TOIOBOTO CTOKA pek 3amaanoro CasHa
Ne Pexa Penepnas YpaBHeHue R’ G F
/11 METEOCTaHIHs
1 Kebex | Onenps peuka | ¥Y'=-119,15+ 0,35 X;+ 1,08 X, +0,95 Xs | 0,75 | 70,1 13,1
+0,91 Xo+ 0,23 ¥p
2 Ko Epmakosckoe | ¥ =-64,49+0,39 X;+ 1,33 X,+1,59X, | 0,62 | 72,8 | 19,3
+ 0,20 Yp
Murna | I'puropseBka | Y=-36,85+0,51 X;+ 0,64 X;+ 0,21 Yp | 0,68 | 33,5 | 16,1
4 Os Epmakosckoe | Y=157,07+ 0,55 X;+ 0,98 X;+ 1,04 X, | 0,72 | 50,0 | 24,3
+0,57 X5+ 0,25 Yp
5 | Hamat | EpmakoBckoe Y=-138,03 + 0,77 X; + 1,04 X5 +0,31 0,60 | 42,8 | 18,2
X8 + 0,33 Yp
Y — rogoBoi#t crok, MM; X; — cymMMa KUAKUX aTMOC(HEPHBIX OCaAKOB, MM; X; — CyMMa TBEpPIbIX
atMoc(epHbIX ocanakoB, MM; Xy X5, X5 X7, Xs Xo — cpegHeMecsdyHbIE 3HAYCHHS OCAIKOB
COOTBETCTBEHHO B ampesie, Mae, HIOHE, HWIOJie, aBIyCTe W CEHTIOpe, MM; Yp — TOMOBOH CTOK
MPEeABIAYIEro Troaa, MM; R? — KO3(h(OUIIMEHT MHOXKECTBCHHOHN neTepMuHaruu;, G — CTaHIapTHas
omnOKa ypaBHeHUsI; F — kpuTepuit @uiepa.

98]

Ha ¢one paccMOTpeHHBIX BBINIE TPEHAOB TEMIIEPaTyphl BO3yXa H OCAJIKOB JHHAMHKA
CTOKa Ha HcciemyeMbiX pekax pasznuyaercs. Ctok Tpex pek (Komb, Murna um Os) umeer
TEHJCHIIMIO K CHUKCHHIO, YTO COBMAaJaeT ¢ TpeHaom ocankoB. Jlns pek Kebex u Illanmar
OTMEYEH TOJIOKUTEIbHBIN TpeH cToka (puc. 1). DToT (akT MBI OOBICHSIEM TEM, YTO B
OacceliHax ATHX peK B cepearHe XX CTOJETHS BEIHCh MACIITAOHBIE J€CO3arOTOBUTEIHHBIE
paboThl, W TMOCIEAYIOIIee JIECOBOCCTAHOBJICHHUE IMOBIHMIO HAa TUIPOJIOTHMUECKUN PEXUM
BOJIOTOKOB.

UToOBl TPOCIECTUTh BIUSHUE CBEXKUX BBIPYOOK Ha CTOK W HCKIIOYUTH BIIMSHUE
0CaJIKOB, Mbl IIPOBEJIM CPABHUTEIbHBIA aHATN3 TMHAMUKU Kod(dduirenTa cToka (OTHOIIEHHE
CTOKa K 0CaaKaM) M IUHAMUKH IJIOMAICH CBEKUX BBIPYOOK IO MATHIIETUSM (CYMMHUPOBAIUCH
BBIpYOKH OT 1 70 5 ner). MakcumanbHble 3HaueHus Kod(duimenta ctoka Ha peke Kebex B
nepuoel 1954-59 rr. u 1999—1973 rr. coBnaaaoT ¢ yBeIMUYECHHEM BBIPYOAEMBIX IJIOIIAACH.
AHajnioruyHasi cuTyanus npociaexupaercs u 1 nepuoaa ¢ 1984 mo 1993 rox [6].

TakuM 00pa3oM, HCCIeNOBaHUs MOKA3aJIM, YTO BBHISBICHHBIE TPEHJIBI TOJOBOTO CTOKA
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HCCIIEyEMBIX PEK PA3IMYAIOTCS KaK I10 3HAKY, TAK U 110 BEIUYUHE. [ MAPOIOTrHYECKU PEKUM
BOJIOTOKOB C OTPHUIIATEIbHBIM TPEHJOM TOJOBOTO CTOKA OMpEAEISeTCs OOIIUM XapaKTepoM
YBIIQXKHEHUSI TEPPUTOPUH, TOTJA KaK MOJIOXKHUTENbHbBIM TPEH]l TOAOBOIO CTOKA MpH OOLIEH
TEH/ICHIIMM CHIDKEHHUS OCaJKOB OOYCIIOBIIEH YMEHBIICHHEM HCIapeHuss Ha BojocOope,
KOTOpPOE€ 3aBUCUT OT AaHTPONOr€HHOM TpaHCHOpPMALMU JIECHOM pacTUTENbHOCTH IOA
BIMsHUEM pyOok. B ycrnoBusx ropHoil taiiru 3amagHoro CasiHa CIUIOIIHBIE PYOKH Jeca
IOPUBOAAT K M3MEHEHHUIO BOJHOro OajiaHCa TEPPUTOPUN C TepepaclperesiCeHUEM €ro
pacxogHON YacTH B CTOPOHY YMEHBILIEHUS CYMMapHOIO MCIApEHHs U, COOTBETCTBEHHO,
YBEJIMUYEHUS CTOKA.

B ycnoBusix aHTPONOreHHOTrO IMpecca Ha Jieca BOJOCOOPHBIX OacceifHOB CpelHUX U
MaJIbIX BOJOTOKOB POJIb U3MEHEHUs KJIMMaTa B GOPMUPOBAHUN CTOKA PEK MEHEE BBIPAXKEHA, a
BJIMSIHAE PYOOK TJIABHOTO TTOJIB30BAaHUS M TOCIEAYIOIEH JIeCOBOCCTAHOBUTEILHOM TMHAMUKH
6onee 3Hauummo. [loaToMy mpu MacmTaOHBIX PyOKax IJIAaBHOTO IOJIb30BaHMSI M KPYIHBIX
JECHBIX M0OXapax HApPYLUIEHHOCTb JIECHOM pAacTUTEIBHOCTH MOXET CTaTb OCHOBHBIM
(hakTOpOM, ONIPEACIISIONINM YCIOBHUS (DOPMUPOBAHUS CTOKA.
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JEIIA®PUPOBAHUE JIECHBIX HACAXKJIEHUM, IOBPEXJIEHHBIX
CTBOJIOBBIMHU BPEJIUTEJISAMHA, HA IPUMEPE TEPPUTOPUI
3AITIOBEJTHUKOB «XAKACCKHI» U « CTOJIBbI» C IPUMEHEHUEM
MATEPHUAJIOB KOCMUYECKOM CHbEMKH U TUC-TEXHOJIOT UM

E.B. BbIKOBA-CAIIIKO!, I.B. TOJIYBEB', A.A. KHOPPE?, 1.JI. UCAEBA?

! duman OBY «Pocnecozammuray «LleHTp 3amuTs! deca KpacHospckoro kpas», Kpacaosipck, Poccust
(czl124@rcth.ru)

2 ['ocymapCTBEHHBIN TPUPOAHBIN 3amoBeqHUK «CTo0b», KpacHospcek, Poccus
(nau-stolby@yandex.ru)

3 T'ocynapcTBEeHHBIH MPUPOAHBINA 3alI0BEAHUK «XaKacckuii», AbakaH, Poccus
(inna_maymanakova@mail.ru)

B pabote paccMaTpuBaeTcsi MPUMEHHMOCTh HCIOJB30BaHMS JAaHHBIX CO CIyTHHKa Sentinel-2 mjs
JenpUPOBAHUS HACAXK/ICHUM, TIOBPEXKICHHBIX CTBOJIOBBIMU BPEAUTEIAMU THIA KOpoenoB. OreHka
BO3MOXKHOCTH JUArHOCTHKHU OYAroBHIX M OT/ACIHHBIX YCBHIXAIONIMX HACAXKJCHUH 1O JaHHBIM CHUMKA
IIpoBOJAUIACH IMyTEM CpaBHCHUA  PE3YyJIBTATOB HUCIIOJIb30BaHUA paaoa CIICIIUATIU3UPOBAHHBIX
CTHIEKTPAITbHBIX (BEreTallMOHHBIX) UHJEKCOB. Pe3ynbTaThl pacuera MHIEKCOB OBUTH BEpUPHUIIMPOBAHEI
Ha3eMHBIMH JJAHHBIMHU.

INTERPRETATION OF FOREST PLANTATIONS DAMAGED BY INSECTS ON
THE EXAMPLE OF NATURE RESERVES «KKHAKASSKY» AND «STOLBY» WITH
THE USE OF SATELLITE IMAGERY AND GIS TECHNOLOGIES

E.V. BYKOVA-SASHKO!, D.V. GOLUBEV', A A. KNORRE?, L.L. ISAEVA?

! Centre of forest health of the Krasnoyarsk territory, Krasnoyarsk, Russia (czl124@rcth.ru)
2 State nature reserve «Stolby», Krasnoyarsk, Russia (nau-stolby@yandex.ru)
3 State nature reserve «Khakassky», Abakan, Russia (inna_maymanakova@mail.ru)

The paper discusses the applicability of using data from the Sentinel-2 satellite for interpretation of
forest plantations damaged by stem pests (the type of bark beetle). Assessment of the possibility of
diagnosis of focal and individual drying plantations, according to the image, was carried out by
comparing the results of using a number of specialized spectral (vegetation) indices. The results of the
indices calculation were verified by ground data.

BBenenne. B Hacrosimiee BpeMsi CIOXKHO NpPEICTaBUTH 3ajady B cdepe JIeCHOTro
X03siCTBa, TAe Obl He ObLIM 3anmelicTBoBaHbl reomHpopmarmonasie cucrembl ([TMC) u
JMaHHBIC TUCTAHIIMOHHOTO 30HIMpoBanus 3emun (/133). B manHoit pabote paccmarpuBaercs
NPUMEHUMOCTh HCIIONb30BaHMS JTAHHBIX CO CHyTHUKa Sentinel-2 nns aemudpupoBaHus
KEIPOBbIX HacaxaeHui (Pinus sibirica (Rupr.)), mIOBpeXIEHHBIX MIECTH3YOBIM KopoenoM (Ips
sexdentatus Boern.) Ha TEppPUTOPUH TOCYAAPCTBEHHOTO 3allOBEIHUKA «XaKaCCKHI»
(Pecmybnmuka Xakacus) W HacCOKIACHUM MHUXTBI CUOMpCKOU (Abies sibirica Lbd.),
MOBPEXICHHBIX moaurpadom yccypuiickum (Polygraphus proximus Blandf.) na Teppuropumn
rocyaapcTBeHHOro 3anosequuka «Ctonosn (KpacHosipckuii kpaii). BeIOOp TaHHBIX yuacTKOB
U TUIOB TMOBPEXJEHUN OMNpEeNeNieH He CIydallHbIM 00pa3oM: B OTJIMYHE OT psaa APYTrux
MOBPEXACHUN (TIOKaphl, BETPOBAJIBI, MMOPAKEHUSI XBOC- M JUCTOTPHI3YIIUMHA HACEKOMBIMU)
HACaXJIeHUsl, KOTOpbIE IOABEPralOTCS BO3JAEHCTBUIO CTBOJIOBBIX BpeauTened (’KYKOB-
KOpOEIOB, B YAaCTHOCTH), UMEIOT AU(PQy3HBIA, KYPTUHHBIA XapaKTep pacnpoCTpaHCHUs,
dbopMupys enMHUYHBbIE BKpAIUICHHUS MOBPEXKIACHHBIX IEPEBbEB B 3J0pPOBBIA JApeBocTOi. B
CBSI3M C THM METOJUKHU, IPUMEHHUMBIE JUIS JACIUGPUPOBAHUS YIACTKOB, UMEIONINX Ooee-
MeHee YeTKHe, OINpe/eleHHbIE TPAaHMIIbl, B JAaHHOM ClIydae He JaloT yJIOBJIETBOPHUTEIbHBIX
PE3YNIBTATOB, YTO MPUBOJIUT K TOMCKY HOBBIX ITOJXOOB.
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OcHoBHasi 4acTb. Kpamkas xapaxmepucmuxa o6vekmos ucciedosanusi. [lepBbiit
KJIFOYEBOM YYaCTOK MCCIIEOBaHUs IPEACTABICH YacTbIO KJIACTEPHOrO ydacTka «Maiblit
AbGakan» [TI3 «Xakacckuit», pacmoyioKEHHOTO B TamThIICKOM paiione PecmyOmuku
Xakacus. OOmias mioriaap yyactka uccienoBanus — 20 250 ra. OObEKTOM UCCIICIOBaHMS Ha
JTAHHOM YYacTKe SIBJISIFOTCSI JPEBOCTOU KeJIpa — MECTO JIOKAJIM3AI[UU BCIBIIIKH Pa3MHOXKEHUS
BTOPUYHOTO CTBOJIOBOTO BpEAWTENs, KOpoeda IIeCTU3yO0uaToro, Hayalo BCIBIIIKA
Pa3MHOXEHHS KOTOPOTo npuuiock Ha 1997-1998 rr. [1].

Bropoii kmtoueBoit yaactok — Teppurtopust ['TI3 «Cton0b» — pacmonoxkeH Ha CeBEpO-
3anaaHbIx oTporax Bocrounoro Casna. [lnomans uccnenoBanus — 47 219 ra. IlpucyrcrBue
noymrpada ycCypuiicKoro Ha TEpPUTOPUHU 3aroBeIHUKA Obu1o oOHapyskeHo B 2012 roxy [2],
Y Ha JIAHHBI MOMEHT 3a)MKCHPOBAHO MAcCOBOE MOPAKEHUE IEPEBHEB TUXTH CHOUPCKOM.

Mamepuanvt u memoosi. OCOOCHHOCTHIO JIECHBIX HACaXJEHUH, MOBPEKIACHHBIX
CTBOJIOBBIMU BPEAUTEIISMHU, SIBJISIETCA HEPABHOMEPHOCTD M SMU30/IMYHOCTh PACTIPOCTPAHEHUS
0CNIabJIEHHBIX M YCHIXAIOIIUX JE€PEBbEB. Y CIOBHO Ouar MOpa)KeHHsl JEJIUTCSA Ha TPU 30HBL: 1)
ycoXIIHii amuueHTp ¢ BbimanoM aepeBbeB 80—-100 % (VI-V kareropun); 2) mo nepumerpy
30Ha pacHpoCTPaHEHHUs O4Yara ¢ MakCUMMYMOM YCBIXAaOIIUX JI€PEBbEB, XOPOIIO 3aMETHAs IO
npeobiafaromieil pebkeil okpacke KpoH aepeBbeB (V-IV kareropum); 3) camas mmpokas u
HEepaBHOMEPHAs 30HA, COJIeprKaIas eAMHUIHBIC OcablieHHbIe U ycbixatoniue nepeBbs (IV-II
kareropum) [1].

OneHka BO3MOKHOCTH IMATHOCTUKH OYaroBBIX M OTAENIBHBIX YCBIXAIOIIUX KEAPOBBIX U
MUXTOBBIX HACAXKICHWI MO JAaHHBIM CHUMKa Sentinel-2 mpoBoawmiace MyTeM CpaBHEHHS
pPe3yNIbTaTOB HCIOJIb30BAHUS psAla CHEIUAIN3HUPOBAHHBIX CHEKTPAIbHBIX (BEreTallMOHHBIX)
WHICKCOB M METOAOB KIAacCU(UKAIIMKU C pe3ylbTaTaMH JOCTOBEPHOW BepuUDUKAIMH I10
Ha3eMHbIM JaHHbIM. Ha ocHOBe aHain3a CyHIECTBYIOIIMX METOJIMK pacueTa ObL1 monodpaH
KOMIIJIEKC CIIEKTPAJIbHBIX UHIEKCOB, XapaKTEPU3YIOLIUX COCTOSIHUE pacTuTeabHocTu: WDRVI
— HHJEKC «3eneHocTny; RENDVI — moaudunupoBaHHBIN BereTallmoHHbIA uHACKC; NDWI —
HOpPMaJIM30BaHHbIN Pa3sHOCTHBIA BoAHBIN MHAEKC, DMCI — nunaexc cyxoctu; PSRI — nnaexc
ydeTa 00IIero KOJIMUeCTBa «CyXoroy yriaeposa [4].

Pezynemamer  obpabomxu. Pacyer  yKa3aHHBIX  CIEKTpPaJbHBIX  IOKa3aTeJel
MPOU3BOJWICA JUISl KaKJIOTO THKCeNs M300paXeHUs B COOTBETCTBHM C YCTAHOBJICHHBIMU
dbopmynamu. [ToMrUMO COCTOSTHUSL PACTUTEIHLHOCTH, HA 3HAYCHUS MH]IEKCA BIUSET €€ BUIOBOM
COCTaB, COMKHYTOCTb, 3KCIIO3MIIMS CKJIOHOB M yroJl HAKJIOHA MIOBEPXHOCTH, LIBET IMOYBBI MO
pa3peKEHHON paCTUTENBHOCTHIO [4].

JlanbHelas paboTa 1o onpee’IeHuIo MOBPEXKIEHHBIX YYaCTKOB Ha MHAEKCHPOBAHHBIX
pPaCTpOBBIX H300pPKEHUSAX MPOBOIMIACE METOAOM AaBTOMATHYECKOW HEKOHTPOIUPYEMOM
KJIacCU(UKALMU HU30KIACTEPOB, C TOMOIIbIO KOTOPOH YAaJOCh BBIMOJHUTH aBTOMAaTHUYECKOE
pasfeneHne THKCeNed W300pakeHHWs Ha TPYNONbl, CXOAHBIE TIO  CIEKTPaIbHBIM
XapakTepuUCTUKaM Tukcenen, — kmactepsl [3]. [lockonabky BeIOpaHHBIE ISl MCCIEIOBaHUS
TEPPUTOPUU UMEIOT MHOMKECTBEHHYIO CTPYKTYPY MOBEPXHOCTH, JJI BBIICTICHUS OONBIIEro
yHclia TpaJalnii MOBPEKICHHBIX Y4aCTKOB OBIJIO OMPE/EsIEHO 7 KIIacCOB.

[Tocne BekTOpU3anmu KIacCHPHUIMPOBAHHBIX U300pKEHUN MPOBOIUIOCH BHIYHCICHUE
IJIOIIAM, 3aHUMAEeMOM Ka)XIbIM TEMaTHYECKHM KJIACCOM, M CPaBHEHHE ITHUX 3HAYECHHUU C
STAJIOHHBIM BEKTOPHBIM CJIOEM TMOBPEKICHHBIX JIECHBIX HacaxaeHuil. OOmas rmiomais
aHAJM3UPYEMBIX TECTOBBIX obOyacTel misa ydactka «Manbiii AGakan» cocrtaBmia 1024,97 ra,
i ydactka «Ctonbei» — 2622,1 ra. IlonxydyeHHble 3HAaUeHUS! 3aHOCHIUCH B 0a3y JaHHBIX,
KOTOpasi COJAEPKHUT TMepeUueHb KiaccoB kinaccupukanuu (1—7-i1 KIaccel), TUIOMAIN JaHHBIX
KJIACCOB U UX MPOIIEHTHOE COOTHOIIIEHUE B 00IIei muomaan (Tabm. 1, 2).

[Ipn ananu3e pe3yslbTaTOB BBIYMCIECHUS KIACTEPU30BAHHBIX PACTPOB CHEKTPAIbHBIX
WHJICKCOB BHUJIHO, YTO JUISI 000MX Y4aCTKOB XapaKTePHO OTHECEHHE K MOBPEKICHHBIM JIECHBIM
HACAKJICHUSIM TIUKCENIEH NpeuMyliecTBeHHO 4-ro U 5-ro kiaccoB. Ha 3T kiaccel
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MPUXOAUTCA B cpenHeM 75-95 % Bcex BbIABICHHBIX OBpexaeHui: S0—-65 % nns 4-ro kiacca
u 25-30 % nna 5-ro knacca. Ecnu Opark B ydeT TOJNBKO 3HaueHUs 4 Kiacca, TO JIyYLIHH
MPOIICHT OOHapyKeHus 1o o6oum ydactkam mnokazanu uHaekcsi DMCI, NDWI, PRSI Ilpu
OIHOBPEMEHHOM y4YeTe JBYX KIACCOB HAWIYYIIUH pe3ynapTaT AemudpUpOBaHUS
MOBPEXKICHHBIX y4acTKOB Mokasan uHjaekc NDWI, koTopsiii mo3BossieT HACHTHDUITUPOBATh
98,5 % 1 96,9 % yrueTeHHO# pacTUTENBHOCTHU Uil y4acTKoB «Manbiii Ab6akan» u «CTonOb
COOTBETCTBEHHO.

Tabnuma 1. BeluncieHue rmiomaneil TeMaTHUYESCKUX KIACCOB KIACCH(PHUIIMPOBAHHBIX H300paxeHU
(yuactok «Masbiii AGakan)

NQ HaHMeHOBaHI/Ie HHACKCA, CI'o Iiomaiab (ra) HaHMeHOBaHI/Ie HHACKCA, % COOTHOIIICHHUEC
Kiacca DMCI | RENDVI | PRSI | NDWI | WDRVI | DMCI | RENDVI | PRSI | NDWI | WDRVI
1 124,40 0,400 0,493 2,381 12,1 0,0 0,0 0,0 0,2
2 9,56 2,641 10,556 3,569 0,9 0,3 1,0 0,0 0,3
3 2,79 4,029 14535 | 4,778 7,127 03 0,4 14,1 0,5 0,7
4 678,67 10276 | 588,97 | 565,36 | 80,956 | 66,0 1,0 573 | 550 7.9
5 206,39 336,57 | 248,17 | 44724 | 671,70 | 20,1 32,7 24,1 | 435 65,3
6 2,955 642,56 | 31,425 | 7,591 246,26 03 62,5 3,1 0,7 24,0
7 0,200 28,494 0,005 12,978 0,0 2.8 0,0 0,0 1.3

102497 | 102497 | 102497 | 1024,97 | 1024,97 | 100 100 100 | 100 100

Tabnuia 2. BeryucineHue miomazed TeMaTHYECKHX KJIACCOB KITACCUGHUIIMPOBAHHBIX H300PayKCHHI
(yuactok «CTon0B1»)

HaumeHnoBanue nHIexca, ero mwionaas (ra) HaunmenoBanue unznexca, % COOTHOILICHHE
N macea DMCI | RENDVI PRSI NDWI WDRVI | DMCI | RENDVI | PRSI | NDWI | WDRVI

1 0,120 3,910 0,0 0,0 0,1 0,0 0,0
2 16,982 0,900 221,282 150,244 0,6 0,0 8,4 0,0 5,7
3 274,497 120,488 | 344,670 20,036 309,690 10,5 4,6 13,1 0,8 11,8
4 1502,21 | 221,007 | 1418,03 1279,02 | 133241 57,3 8,4 54,1 48,8 50,8
5 777,10 1040,35 | 559,672 1261,22 | 677,258 29,6 39,7 21,3 48,1 258
6 51,175 905,692 74,356 61,749 130,263 2,0 34,5 2,8 2,4 5,0
7 333,657 0,175 22,225 0,0 12,7 0,0 0,0 0,8

2622,1 2622,1 2622,1 2622,02 2622,1 100 100 100 100 100

3akioueHue. Pesymprarel  mpomenaHHONW — paOOTBI  SIBISIOTCS  OYEPEIHBIM
MOJATBEPXKJIEHHEM TOT0, YTO 0€3 COBMECTHOI'O HCIIOJIb30BAaHUS METO/OB JAUCTAaHIIMOHHBIX
HaOJIIOAEHUI M Ha3eMHOI0 MOHHUTOPHMHIA JIECHOM pPACTUTENBHOCTH CJIOXHO aJIeKBaTHO
OLICHUTb CHUTYallMI0, CJIOXHUBLIYIOCA Ha TEPPUTOPHUSAX, IOBPEXKACHHBIX HACEKOMBIMHU-
BpenutensimMu. IIpoBeneHHBIN aHAaIU3 NPUMEHUMOCTH HCIIOJIB30BAHMS JAAHHBIX CO CITyTHHKA
Sentinel-2 s gemuppupoBaHUs KEIPOBBIX HACAKICHHM, MOBPEKICHHBIX IIECTH3YOBIM
KOpPOEJIOM, M HaCaKACHUHN MUXTHI CUOMPCKON, MOBPEXKIAECHHBIX MOJUTPadoM YCCYpUHCKUM, C
UCIIOJIb30BAaHUEM CTaHAAPTHBIX CHEKTPAJIbHBIX HHIEKCOB IIOJHOCTBIO  YJOBJIETBOPUI
MIOCTaBJIEHHBIM HAaMU LIEJISIM.

CpaBHMBasE pe3ynbTaThl pPacuye€TOB HHAEKCOB C BEpU(DUIUPOBAHHBIMU Ha3€MHBIMU
JAHHBIMH, MOXKHO 3aKIIOYMTh cleAyrouee: 1) IpoBENEHHBbIM CTaTUCTUYECKUHM aHalu3
CHEKTPAJIbHBIX HMHJEKCOB II0Ka3bIBA€T, 4TO MX CpeJHeapu(pMeTHdyecKue 3Ha4deHus JUis
YCBIXAIOIIUX W 30POBBIX HACaXJIEHUM pPA3IMYalOTCs JOCTOBEPHO; 2) JUIsl ONEPATUBHOIO
KapTUPOBaHUs OOJIBIINX TEPPUTOPHUI U (PUKCALIMU TPOCTPAHCTBEHHO-BPEMEHHBIX U3MEHEHHH
HAaCaXJCHUM W PACIPOCTPAaHEHUS OYaroB BpPEOUTEIEH METOJ HEKOHTPOIMPYEMOM
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KJIacCU(UKALMU B aBTOMAaTHYECKOM DPEXKUME MO pPAaCTPUPOBAHHBIM JAHHBIM CHEKTPAJIbHBIX
MHJEKCOB 3HAUUTEIbHO 3KOHOMHUT BPEMEHHBIE M TPYyN03aTpaTbl U IPHU 3TOM IOKA3bIBAET
BBICOKYIO TOYHOCTH OIpeEeNICHUs] MOBPEKICHHBIX HACAKICHHM; 3) HaWIydlIud pe3yiabTaT
nemupUpOBaHUS yYaCTKOB, IOBPEKIECHHBIX HACEKOMBIMH-BPEIUTENSIMU, Ha TECTOBBIX
TeppuTOpusax mokasan uHaekc NDWI, kotopslii 1o maHHBIM criyTHHKA Sentinel-2 mo3Bosiser
UACHTUPHUIUPOBATE 10 98,5 % yrHeTeHHOW PaCTUTEIBLHOCTH.
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MHBA3MS YCCYPHIUCKOT'O ITOJIUTPA®A POLYGRAPHUS PROXIMUS
BLANDFORD B TEMHOXBOIHYIO TAIT'Y F0’)KHOT'O TIPUBANKAJIbS
(XPEBET XAMAP-JABAH)

C.O. BBICTPOB, T.1. MOPO30BA, B.11. BOPOHIH, B.A. OCKOJIKOB

Cubupckuii ”HCTUTYT prsnonorun u 6uoxumun pacreanit CO PAH, Upkyrck, Poccus
(bioin@sifibr.irk.ru)

YcranoBneHa HHBa3us yccypuiickoro nonurpada Polygraphus proximus Blandford B TeMHOXBOIHYIO
taiiry FOxuoro [pubaiikanes (xpeder Xamap-Jlaban). Pa3Burue OByX cCepbe3HBIX yrpo3, TAKUX Kak
Hpoun3oUIemIas SUUAeMusl OaKTepHaTbHON BOISHKNA M MHBA3Us YCCypHICKOTo moiurpada, B KOpHE
MEHSET JIECOIATOJIOTHUECKYI0 CHUTyallUl0 — TII0J YIpo30H OKa3bIBaeTCsl CyILIECTBOBAHUE
TEMHOXBOMHBIX JiecoB FOxkHoro ITpnbaiikanbst Kak 3KOCUCTEMBI.

INVASION OF THE FOUR-EYED FIR BARK BEETLE POLYGRAPHUS PROXIMUS
BLANDFORD IN THE DARK CONIFEROUS TAIGA OF BAIKAL REGION
(CHAMAR-DABAN RIDGE)

S.0. BYSTROV, T.I. MOROZOVA, V.I. VORONIN, V.A. OSKOLKOV

Siberian institute of plant physiology and biochemistry of SB RAS, Irkutsk, Russia
(bioin@sifibr.irk.ru)

An invasion of four-eyed fir bark beetle Polygraphus proximus Blandford into the dark coniferous
taiga of the Southern Baikal region (Khamar-Daban range) has been discovered. The development of
two serious threats, such as the outbreak of bacterial dropsy and the invasion of four-eyed fir bark
beetle, radically changes the forest pathology situation: the existence of dark coniferous forests of the
Southern Baikal region as the ecosystem is threatened.

VYecypumiickuit onmurpad Polygraphus proximus Blandford 6p11 3aBe3en B HOxHyto
Cubups ¢ anpHero Bocroka c jnecomarepuanaMy W3 MHUXTHl MPUMEPHO B KOHIE 60-x —
Havyasie 70-x TromoB mponuioro croserusi [2]. IlepBuuHblii (€CTECTBEHHBIN) apean BHaa —
Hanbunii Boctok, CeBepo-Bocrounsiii Kuraii, Kopest u fIlnonus. B Poccun oH oTmeueH B
TaKUX PErmoHax, Kak XabapoBckuil kpai, [Ipumopckuii kpaii, octpoB CaxanuH, Kypuibckue
octpoBa [8]. Bropuunblii (MHBa3uBHBIN) apean B Cubupm oxBaTeiBaeT TOMCKYyIO,
Kemeposckyro, HoBocubupckyto obnactu, Anraiickuii 1 KpacHosipckuii Kpasi, pecryOIMKu
Anrait nu Xakacus [7]. O6HapyxeH B JlenHnHrpaackoir 1 MOCKOBCKO# 001acTsX, B TOM YHCIIE
B ['maBHOM 60TannueckoMm canxy PAH (Mockga) [9, 10]. K nacTosimemy Bpemenu P. proximus
pacnpocTpaHuiICs B PaBHUHHBIX M TOPHBIX paiioHax FOxHoW Cubupu U 3aHUMAET OKOJIO
TpEeTH apeaysia MuXThl cubupckoil B Poccum [7]. B xome cmermumanpHOro 0oOCHeqOoBaHUS
nuxToBbIX JpeBocToeB B 2013-2014 rr. B FOxuHoM [pubaiikanbe yccypuiickuii monurpad He
o1 3adpukcupoBan [6]. B TO e Bpems ydyaCTHUKH OOCJIE€IOBaHMs CIIEJIaM BBIBOJ, YTO
BIIOJIHE peajibHA TEPCIEKTHBA MALHEUIIET0 pacIIUpPeHHsl ero apeajia Ha 3TOT PErHoH B
pe3ynbTare 3aBo3a M CaMOCTOSITEILHOTO pacceleHusi HHBaiiaepa. Hamm pesynbraTsl
JNEMOHCTPHUPYIOT ~CIPaBEUIMBOCTh JAHHOTO TpenamnoiiokeHus. OOcnemoBaHue JIECHBIX
MacCHMBOB TPOM3BOAMIOCH MapHIpYTHBIM MeToioM B ceHTsOpe 2018 1. Hacexombie
CcOOMpaMCh U3-TIOJI KOPBI JCPEBHEB, UMEIONINX XapaKTepHbIC NMPU3HAKH TMOBPEKICHUN —
HaTeKW cMoJibl Ha cTBoJiax [1]. Beero ob6cnenoBanu 30 mepeBbeB, B 4nciie KOTOPBIX OBLIO 5
JIepeBbEB CcTaporo cyxocros (6 kareropus), 3 — cBexero cyxocros (5 kareropus), 17
JepeBbeB 3—4 KaTEropuHu COCTOSIHUSI M 5 JEpEeBbEB 2 KATErOpUM COCTOSHHS, CO CIEIaMU
MONBITOK 3acelieHus. C 3acelieHHBIX JEPeBbEB OBLIO COOpaHO 57 JKYKOB YCCYpHHCKOTO
nonurpada. B maGopaTOpHBIX  yCIOBHSIX  TOJ  MHUKPOCKOIIOM  IPOU3BOJUIOCH
TaKCOHOMHMYECKOE OIpe/iesieHue COOPaHHBIX JKYKOB IO XapaKTEPHBIM MpU3HAKAM: HAIUYHUIO
IIECTUWICHUKOBOTO JKI'yTHKA M pa3[elieHHOro Ha JBe 4actu (acerounoro riasza [1]. s
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YCTAaHOBJIEHHS JaThl TMEPBUYHOTO 3acCElIeHUs JEPEBbEB HHBAIIEPOM C BETPOBAIBHBIX U
KHUBBIX JIEPEBbEB MPHUPOCTHBIM OypaBoM ObTM  OoTOOpaHbl 10 KEpHOB JpPEBECHHBI.
JleHapOXPOHOIOTHYECKHE HUCCIEAOBAaHUS MPOBOAMWINCH MO OOMEnpuHATON MeToauke [12].
Crangaptusanust  a0CONMIOTHBIX  (M3MEPEHHBIX)  BEIUYHMH  PAaJUaIbHOTO  TPHUPOCTA
OCYIIECTBIIsIIAch porpammoit R u3 nporpammuoro makera Detrender [11].

B HOxnom Ilpubaiikanse yccypuiickuii monmurpad BmepBbie Obl1 oOHapyxkeH C.O.
beictpoBeiM sietom 2017 1. B mpumocenkoBoM Jsecy (moc. Yrtymuk, 51°32'12" c. mr,
104°02'47" B. 1., — npeamnonaraeMblii y4acTOK MEPBUYHOIO BHEAPEHUSI MHBAKEPa), a 3aTEM U
B IMMXTOBOM JpeBocToe B ypouuie «Pyueit Epmonunckuii» (3anaaasiii ckion, 51°32'08" c.
u1., 104°0029" B. n.), IpUMEPHO B MATH KWJIOMETPAX OT MECTa MEPBUYHOIO BCEJIEHUA. JTU
YY4acCTKH W ObUITM HaMH MOBTOpHO oOcienoBansl B 2018 r. B mepBoM MecrooOuTanum Jec
CMEIIaHHbIM, KeIpOBO-IMXTOBO-0epe30BO-pa3HOTpaBHEI (coctaB apeBoctos 4K4I12B).
JlecHoii MaccuB  BepxOBbs  pydbsi  EpMOJIaeBCKOro  MpEACTaBIE€H  MUXTOBHUKOM
NarnopoTHUKOBEIM (cocTaB npeBoctost 1011).

[Ipu obGcnenoBaHnu OBIIIO OOHAPYKEHO MPAKTHYECKU TMTOBCEMECTHOE 3aCEICHUE TTUXTHI
noiaurpaoM B TPUIIOCEIKOBOM JAPEBOCTOE YTyiHKa. TaM HaJM4ecTBOBAJIM Kak YKe
oTpaboTaHHBIC TTOJUTPAPOM JEPEBBS (€IIe CTOSAMNE Ha KOPHIO) M BETPOBAILHBIN BaJIeXkK, TaK
U JKUBBIC JICPEBBS, 3aCEJICHHbIC BPEAUTENIEM WM HMEIOLIUE CJebl MOIMBITOK BHEAPCHHS
*KykoB. [To KOpo# >KMBBIX 3aCENIEHHBIX JEPEBbEB ObUIM BHJIHBI MAaTOUHbIE U JIMYUHOYHBIC
XOJIbl, B KOTOPBIX B OOJIBIIIOM KOJHYECTBE OOHAPYKMJIMCh UMAro ycCypuiickoro noiurpada.
[To AeHIPOXPOHOIOTUYECKUM JaHHBIM YCTaHOBJIEHA JaBHOCTb MEpPBHIX (DAaKTOB 3acesieHus
NUXTHI TOJUTpadoM Ui JAaHHOTO pernoHa — He mozxe 2004 r., cpa3y mocie )KecTKOH 3acyXu
2003 . JlaBHOCTh 3acelieHUs] THUXThl YCCYPHUHCKHM TMojurpadoM ompeneneHa 1o
oTpaboTaHHOMY BaJIe)KHHUKY. [[Ba AepeBa Bbinanu U3 cocraBa apeBoctos B 2004 roxy u O6bun
MOJIHOCTBIO OTpaboTanbl BpenuteneM. llockonbky monurpad arakyeT WM ociaOJIeHHbIE
JIEPEBbsI, WIH CBEXKHI CyXOCTOH, TO OYEBHIHO, YTO BETPOBAIBHBIN BallexK OBLIT 3acelieH HE
no3:Xe, YeM B MEpBBIA roj mocie maaeHus. JlepeBbs Ha MPOTSHKEHUU AECSITUIICTHS TEepe]
3aceleHueM UMENH HU3KHUIA paguaibHbIi mpupoct. CXoaHas TeHACHINUS Obuta OOHApyKeHa B
nuxToBHUKAaX KpacHOsSpckoro kpas, MNOTUOIIMX OT JaHHOTO BpEOUTENs, — MEPBBIMU
NIOCTPaJialid YTHETCHHBIEC JIEPEBbs, KOTOPhIE MMEIH Ha MPOTSHKEHUH JITUTEIHHOTO BPEMEHU
CHIDKEHHBIN pajraibHbINA TPUpOCT [2].

3acelieHUI0 BpeAMTENEeM 310pOBBIX JepeBbeB mnuxthl B IOxknom Ilpubaiikanbe
CIOCOOCTBOBAJIM TPH OOCTOSITEIHCTBA, CHUKAIOIINX YCTOWYMBOCTH JCPEBBLEB: 1) 3aTsHXKHON
MaJIOBOJIHbIN nepuoa Ha baiikane; 2) MOsABICHHE YacTO MOBTOPSIOLIUXCS 3aTsHKHBIX 3UMHE-
BECEHHUX OTTEIeNeH, BBI3BIBAIOIINX (DU3HOJOTHYECKHE MOBPEKICHUS ACCHUMUIISIIHOHHOTO
anmapaTta nepeBbeB [13]; 3) mpeaBapuTenbHOE OCIA0ICHHE EPEBbEB OaKTepUATbHON
BOASIHKOM [3]. Pa3MHOXKEHUE CTBOJIOBBIX BPEIUTENIEH, KaK MPaBWIIO, SIBJISETCS CIEICTBUEM
ocJiabeHus 1eCOoB U (PUHAIBHBIM OMOTHYECKUM (PaKTOPOM, MPUBOISAIINM K THOCIIH IEPEBHEB
U Jerpajaiuu HacaxiaeHuil [5]. B pe3ynbTare MHBa3MM yCCypHHCKOTO monurpada
npuOaiiKaabCKUEe THUXTOBBIE Jieca, OCIa0JCHHBIE KIMMAaTHYCCKUMH  (aKkTopamMu |
OaKkTepHaJbHONW BOJSHKOM, pa3BUBIIEHCS HAa WX (OHE, OKa3aluCh MOJ BO3ACHCTBHEM
JOTIOTHUTEIBHOTO MOIIHOTO BTOPUYHOIO cTpeccoBoro ¢akropa. B Hacrosimee Bpems
yccypuiickuii monurpad HE TOJNBKO CTAaHOBHTCS OJIHHUM M3 CaMBIX arpecCUBHBIX
bu3NONIOrMuecKux BpeauTeNel MUXThl CHOMPCKOM, HO U MPHOOpPETaeT cTaTyC WHBA3HOHHOTO
Buaa-Tpancopmepa [14], cnocoOHOro M3MEHHTH 3KOCHUCTEMY CHOMPCKUX TEMHOXBOIHBIX
JecoB Ha Oombioi miomaan [5]. Kpome Toro, HacTopaxuBaet TOT (akT, 4TO JJaOOpaTOpHBIC
skcriepuMenThl, mpoBeaeHHbie B UMKOC CO PAH [4] ¢ 3aceneHuemM oTpyOKOB CHOMPCKHX
MOpPOJi XBOMHBIX JEPEBbEB, B YACTHOCTH, KEIpa, MOKA3aJd MOTCHIMAIbHYIO BO3MOXKHOCTh
OCBOCHMS €ro yccypuiickuMm mnonurpadom. B Hacrosimee Bpemsi KeIpOBbIE IPEBOCTOM Ha
MPOTSDKEHUH Bcero xpedra Xamap-Jlaban B pa3HOM cTenmeHW OcCiia0iaeHbl OaKTepHaTbHON
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MNPOBJIEMA NPUPOAHBIX ITOKAPOB B POCCUA U ITYTU EE PEHIEHUSA
3.H. BAJIEHJIUK, I'.A. UBAHOBA, E.K. KUCHUJIIXOB

WuctutyT neca um. B.H. Cykauesa CO PAH, KpacHnospck, Poccus (yegor@ksc.krasn.ru)
PaccmarpuBaroTcst mpo0OiaeMbl IPUPOHBIX MTOKAPOB M NPEIIAraloTCs HEKOTOPBIE ITyTH HX PEIICHHUS.
WILDFIRES PROBLEMS IN RUSSIA AND SOME WAYS TO THEIR SOLUTION
E.N. VALENDIK, G.A. IVANOVA, E.K. KISILYAKHOV

V.N. Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia (yegor@ksc.krasn.ru)

The problems of wildfires are considered and some ways of their solution are offered.

JroOoit mokap, BO3HUKINUK Ha MPUPOIHBIX 3EMJISX, HE3aBHCUMO OT HMCTOYHHUKOB
BO3TOpaHusl, yOBITKOB WJIM BBITOJI OTHOCHUTCS K MPUPOIAHBIM MOKapaM. BeIAeNstoTcs moxapbl
CTEMHbIE, JIECOO0IOTHBIE, TOYBEHHO-TOP(SHBIE, TYHIPOBLIE U JIECHBIE.

Karacrpoduueckne mpupogHbie MOXKapbl BO3HHKAIOT HE TOJIBKO B JIECHBIX palioHax
Poccun, HO W B JApyrux MPUPOAHBIX 30HAX, HAUYMHAsg C TYHAPHI, KOHYas CTENbI0 U
necoctenbio. Karactpoduueckum cuuTaeTcsl TMOXKap, KOTOPBIM HMMEET 3HAYMTEIHHOE
HEraTHBHOE BIMSIHUE HA YCTOMUYMBOCTH 3KOCHUCTEM, YEIOBEYECKUE [IEHHOCTH U UMYILECTBO.

CrenHble MOXKapbl — 3TO HEYIPABIsIEMOE TOPEHHE, CTUXUIHO PacpOCTpaHsIONIeecs M0
IJIOIIAH, 3aHATOM TPaBSHOM PAaCTUTEIBHOCTBIO B CTENH U JiecocTend. MaccoBble CTENHbIE
MoXKapbl — LIMPOKO PACHpPOCTPAaHEHHOE SIBJICHME Kak Ha Tepputopun Poccuu, Tak u 3a
pyoexoMm.

O6006mas craructTuyeckue ganuele 3a nepuoa 2008-2017 rr., MOXKHO KOHCTaTUPOBATh,
yto 70 15 % oT oOuiero uncia BECEHHUX TPaBSIHBIX MOXKApOB (UKCHUPYETCS MOCie cxoja
cHera B mapte, He MeHee 54 % — B Teuenue anpens u 31 % — B mae [1]. Okono 60 % Bcex
IIonIaied BECEHHUX TPaBSHBIX MOXapoB (B cpeiHeM 2,6 MIIH ra) NPUXOIATCS Ha MOXKaphl,
dbukcupyeMble B ampese. Pe3ynbTaThl WHTEPIONSIHMHA IJIOTHOCTH IOXAPOB B BECEHHUN
NepUoj MO TEPPUTOPUM CTEMHOW U JIECOCTEIHOM 30H XapaKTepU3yIOT MPOCTPAHCTBEHHO-
BPEMCHHBIE 3aKOHOMEPHOCTH BO3HHKHOBEHHUS BECEHHHMX TOXapoB Ha tore Cubupu. B
COBPEMEHHBIX YCIOBHUSX BO3SHHUKHOBEHHE M PACHpPOCTpaHEHUE KaTaCTPOPUUECKUX CTEIHBIX
noxkapoB B CuOupH omnpeAensercs aHOMalUsSMU TUAPOMETEOPOJIOTHYECKUX YCIOBUH, a
OTCYTCTBHE€ KOMIUIEKCHOM CHCTEMBbl TMPEBEHTUBHBIX MEP Ha MECTax OrpaHUuYMBaAET
BO3MO>KHOCTh MUHHUMH3UPOBATH MOCIIEACTBUS TAKUX MOKapOB B OJrKaiiiieM Oyayiem.

AHanu3 TpoONeMbl CTEMHBIX TIOKAapOB IMOKAa3bIBA€T €€ CHUCTEMHBIA XapakTep.
AJNbTepHAaTUBHbIE NYyTH pEIICHUS, YCTPAHEHHWE TMPUYMH ITOrO SIBICHUS HEOOXOIMMO
BbIpa0aThiBaTh Ha (enepaqbHOM ypOBHE, MPUBIEKAs aTIMUHUCTPATUBHBIC, HAayYHBIE U
BEJIOMCTBEHHbIE pecypchl. B wacTHOCTH, 11e1ecoo0pa3HO OCHOBHBIE YCHUIIUSI HANpPaBISATh HE
Ha JIMKBUJALMIO TI0)KAapoOB © UX TMOCICACTBUM, a Ha pead3alui0 KOMIUIEKCHBIX
MPEBEHTUBHBIX MEP IO 3alIUTE KOHKPETHBIX 00BEKTOB SKOHOMUKH. COOTBETCTBYIOIIUHN T1JIaH
no (pOpMHUPOBAHUIO CUCTEMBI MPOTHBOIOKAPHOW 3aIMUTHl SKOHOMHYECKHX OOBEKTOB OT
CTEMHBIX MOXKAPOB, PACCUMTAHHBIN HA JUIUTEIbHBIA EPUOJ], TOJIKEH ObITh BKIIOYEH B CIIHCOK
CTpaTeTMYeCKUX HAMNpaBJIeHUM pa3BUTUA cCTpaHbl. [lpu 53TOM TexXHOJIOrMM CO3JaHUs
MPOTUBOMOXAPHBIX 3arpaJUTEIbHBIX 0apbepoB, OCTAHABJIMBAIOIIMX PACHpPOCTPaHEHUE
CTEMHBIX MOXAapOB, a TaK)XKe MPEJOTBPAIIAIOIINX MEPEHOC TOPSUIUX YaCTHUI[ Ha KUJIbIE U
XO3SUCTBEHHBIE TMOCTPOMKU HACENEHHBIX IYHKTOB, IMO3BOJIMT IMOJYYUTh SKOHOMHYECKHA
ahdeKkT B HAPOJHOM XO3SMCTBE 3a CUET CYIIECTBEHHOTO COKpAIllCHHUS pPACXOJI0B Ha
BOCCTAHOBJICHHE CrOPEBUIMX HACEICHHBIX IyHKTOB, COXpPAaHEHHUS JKU3HU JIOJed U
CEIBbCKOX035UCTBEHHBIX )KUBOTHBIX.

Mmuorouucnenssie Bo3ropanusi TopdsaukoB B llentpansHoit Poccuu, YpambckoMm u
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Cubupckom (emepaabHOM OKpyrax MpeACTaBISIOT OIPOMHYIO MPOOJeMy H3-3a BBIJCICHHS
OOJNBIIOrO KOJIMYECTBA JIbIMA, KOTOPBIA MPUBOAUT K 3aJbIMICHHIO 3HAYUTEIbHBIX
tepputopuil. CKOpOCTh paCIpOCTPAHEHUS TAKOT0 MOKapa — HECKOJIBKO METPOB B CYTKHU. J[Jid
TYHIEHUS TO0XapoB Topda MpHUMEHSETCS OKalblBAHWE KaHAaBaMH, HCIIOJIB3YIOTCS
CHelMallbHble BOJHBIE CTBOJIBI, IMOTPY)KaeMble B TIOYBY; HPEIOTBPATUTh BO3TOpaHUE
no3BoJsier oOBoxHeHHe TopdsiHUKOB. B mione — asrycre 2010 roma Ha Bcell TeppuUTOpPHH
€BpOIENCKON 4YacTW CTpaHbl M3-32 MAJOMOJBIKHOTO AaHTHUIMKIOHA YCTaHOBHJIACH
aHOMaJIbHAsi kKapa, pekopaHas 3a Ooijee yem 130-IETHIOIO HCTOPUIO METEOHAOIIOACHUH.
[IpakTruecku Bo Bcex perrmonax P® temmeparypa Boszmyxa nmpubnmxanack k 40-rpagycHoi
OTMETKE, a B OT/IEIbHBIX 00JIaCTAX MPEBBICHIIA ATOT MOKa3aTenb. M3-3a sKCTpeMaabHON Kaphl
YXYALIUIACh 3KOJoru4eckasi 00CTaHOBKA, aKTUBU3HPOBAIUCH TOP(SIHBIE U JIECHBIE TTOKAPhI —
Bcero Obw1o 3adukcupoBano 34,8 ThIC. OYaroB MPUPOAHBIX MOXKAPOB OOIIEH IIIOLIA/BIO
OKOJIO 2 MJIH Ta, B ToM uucie 6omnee 1 Teic. TopdsHbIX. B aBrycre upe3BbvaitHasi CUTyaIus
Obuta 00OBSIBIIEHA B CEMU PETHOHAX CTPAHBI, T/Ie TIOJI0KEHNE 0Ka3aJloCh 0COOCHHO CEPhE3HBIM,
— B pecnyonukax Mapwuit On u Mopaosusi, Bnagumupckoii, Boponexckoi, MOCKOBCKOH,
Hwuxeropoackoii u Ps3anckoii obnactsx. [To manasiv MUC, Bcero ot mo>kapoB v BBI3BAHHOTO
UMH cMora mocTpafanu 17 pernoHos, 6ojee 2,5 ThIC. ceMeil octamuch 0e3 KpoBa, 6onee 60
YeJI0BEK MOTHOIM B OTHE M OT OTPABJICHUS MPOIYKTaMU FOpeHus, yiepO oneHuBaics B 85,5
MIIpI PYO.

Co0pitus 2017 roga B IHAO numHuii pa3 10Ka3bIBaIOT, YTO € MOTEIICHUEM KJIMMaTa
0OJIbIITE TIPUPOTHBIC TIOXKAPHI TOCTETICHHO CMENIAIOTCS B CEBEPHBIC perroHbl. B urone 2017
I. Ha OOJbIIEH YacTH aBTOHOMHOTO OKpYra yCTaHOBMJIACh MOTOfa C BHICOKOM TeMIeparypoii
Bo3nyxa (Beime +28 rpaaycoB) u rpo3amu. OTHEM 3a BeCh C€30H ObLI0 oxBaueHO 219 895 ra.
CuHTaroT, YTO MOXKaphl B TAKMX CEBEPHBIX PErMOHAX HAHOCAT MUHUMAIBHBINA ymiepO H3-3a
MaJloleHHOCTH JiecoB. OMHAKO u3-3a OJIM30CTH K ApKTHKE BBIOPOCHI YEpPHOTO YIiiepoja
HETOCPEACTBEHHO BIHSAIOT Ha TasHHE AapPKTHYECKHX JbJIOB, KOTOPOE CTAHOBHTCS Oolee
WHTEHCUBHBIM, YTO BMECTE C JOMOJIHUTEIbHBIMU BHIOPOCAMU MAPHUKOBBIX T'a30B OKa3bIBAET
BIIMSHUE HA U3MEHEHHE KIIMMaTa B II00AIbHOM MacinTabe.

OcoOyto mpobsieMy NpeaCTaBISIIOT KPYITHbIE JIECHBIE M0XKAPhl, HA KOTOPbIE MPUXOTUTCS
10 90 % mnpuumHeHHOro ymiep6a. Pa3BuTue NECHBIX MOXKapoOB A0 KPYMHBIX pPa3MepoB
00ycIoBJIEHO PsiioM (aKTOPOB, B TOM YMCJIE MPHUPOJHBIX U OPraHU3alMOHHO-TEXHUYECKUX.
OHu B3aMMOCBSI3aHbl, U OIPENEICHHBIE MX COYETAHUS CO3JAIOT TE€ YCIOBUS, B KOTOPBIX
HEeOOJIBIIION MoXKap pa3BUBAETCS A0 KPYITHOTO.

Bo3HukHOBeHHE M paclpOCTpaHEHHE KPYHHBIX W KaTacTpo(pUUECKUX IOKapoB B
MOJ30HAaX TaWrd OOYyCIOBJIEHbl OCOOEHHOCTSIMH JIECHOTO TIOKpOBa M aHOMaJbHBIMHU
TUAPOMETEOPOIOTMUECKUMU YCIOBUSMHU, CBSI3aHHBIMH C IUIAaHETapHBIMU aTMOC(hEepHBIMU
mupkyasnusaMu B CeBepHoM moaymapuu [2]. 3a mocieqHue necatunetus B LleHTpanbHON
Cubupu 3acyxu pa3HOIl NMPOJOJDKUTEIBHOCTH U WHTEHCHUBHOCTU €XKETOJIHO HAOII0AaNuCh
NOOYEPEHO BO BCEX MOA30HAX Talru, M KaK OTKIMK Ha HUX IPOHUCXOJIUIO MacCOBOE
BO3HUKHOBEHHE KPYMHBIX MoxapoB. Haunbonee mNpoaoKUTENbHBIME 3aCyXu ObUIM B
MOJI30HAX CPEIHEH TalTH, MEHEe MPOIOJDKUTEBHBIME, HO 00JIee YaCThIMU, — B I0XKHOU Taiire.
B rTOpHO-TaeXHBIX TEMHOXBOWHBIX Jjecax tora CuOWpHM JIUTEIBHBIC 3aCYXH PEIKH.
OCOOEHHOCTH KIMMAaTHYECKUX HW3MEHEHHH B CTOPOHY IMOTEIJICHHS MOTYT CIPOBOIMPOBATH
JCKaJalli KPYMHBIX MOKAPOB B CEBEPHBIE IMIMPOTHI, a TAKXKE YBEIMYUTh YaCTOTY 3acCyX B
ropHbIX Jiecax tora CuOupH, OTIMYAIOMIMXCS B HACTOsIIEe BpeMsi OOMIMEM OCaaKOB, H
MOBBICUTH YIPO3Y Pa3pyLIUTEIbHBIX MOKAPOB.

OCHOBHBIM HarmpaBiieHHeM (yHIAMEHTAIbHBIX HMCCIEIOBAaHUN B OyIaylieM JOJKHO
CTaTb M3y4YCHHE BO3JECHUCTBUSA IMOKApOB Ha JIECHbIE SKOCHUCTEMBbl Ha PErHOHAIbLHOM U
ro0anbHOM YPOBHSIX M Ha Ouocdepy B 1LEIOM NpU AHOMAIBHBIX KIMMAaTHYECKUX
MU3MEHEHUSX.
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KopeHHoe ycOBEpHIEHCTBOBAHME CHCTEMBI OXpaHbl JIECOB OT II0XKApOB SIBISAETCS
HEOTJIOKHOM TOCYJIapCTBEHHOM 3aJayell CErOAHSIIHEro AHA. PemieHue 3TOW KOMIUIEKCHOU
poOJIEMBI TIOJDKHO BKIIFOYATH [3]:

1. WN3yuenne BAUsSHUS JIECHBIX TMOXKAPOB KaK MPUPOJHOrO  IMOCTOSIHHO
neiicTByromero (Qakrtopa Ha S3KOCHCTEMBI B OopealbHBIX Jiecax IMpH aHOMAaJbHBIX
KJIMMAaTUYECKUX YCIIOBUSIX.

2. PazpaboTky mpeaenbHO TONMYyCTHUMBIX HOPM €CTECTBEHHOTO BO3JICUCTBUS
MI0YKapOB Ha JIECHBIE pecypchl 1 OMopa3sHooOpasue.

3. Pa3paboTky HaydHBIX OCHOB JOJTOCPOYHOTO MPOTHO3MPOBAHUS BO3ACHCTBUS
MO’KapOB Ha JIECHbIE OMOPECYPCHI KPYITHBIX 3KOCUCTEM B OMOC(epy B IIETOM.

4. CucTeMHBIM aHalM3 U OLIEHKY pPETrMOHAJIbHBIX TMOKAPHBIX PEXKUMOB U
pa3paboTKy HOPMATUBHOW 0a3bl PETHOHAIBHON CHCTEMBI OXpaHBbI JiecoB Poccuu OT mokapos.

Bce 5T0 mo3BOUT OIeHUTH Oyayliee OOpealbHBIX JIECOB MO HETPEPHIBHBIM BO3/ICHCTBUEM
AHTPOIIOI'€HHOI'O IIpecca MPU aHOMAJIBHBIX KIMMATUYECKUX YCIOBHUAX.

B opraHu3animoHHO-TIPaBOBOM acCIIeKTe HeOOX0IUMO:

l. Pa3zpaboTare HOBYIO JOKTPHUHY OXpaHbl JIECOB OT MOXApOB M TeperTu K
MOJINTUKE MOKapOoyNpaBiIeHUs B O0peaIbHbIX Jiecax.
2. Pazpabotare HOBOE/yCOBEpIICHCTBOBAHHOE 3aKOHOAATEIbCTBO U  CO3/1aTh

WHCTUTYIIMOHAJIBHBIE CTPYKTYPBl IOXApOYIPaBICHUS, OPUEHTHPOBAHHbIE Ha BBI3OBBI
MEHSIOLIET0Cs KIMMAaTa.

3. YcoBeplIeHCTBOBATh CHCTEMY JIECHOTO MOHHUTOPHHIA IOCJIENOXXKAapHOTO
COCTOSIHUSL JIECOB UM JIMHAMUKM JIECHBIX DJKOCHCTEM TMOJ BIUSHUEM H3MEHSIOLINXCS
AHTPOIOTEHHOTO MIpecca U KiIuMara.

4. V3akoHUTh Ha (¢enepaJbHOM YPOBHE TEXHOJOTUH  KOHTPOJIUPYEMBIX
BBDKUTAHMH yYacTKOB JIECHBIX TEPPUTOPHH (MPOUIAKTHYECKUX TaJOB) C  IEJbIO
YMEHBIICHUSI YIrpO3bl BO3HHUKHOBEHHUS KaTacTpO(YUUYECKUX MOXKAapoB (BOIM3M HACEIEHHBIX
MYHKTOB, IEHHBIX JIECHBIX MAaCCHBOB U T. [I.).

5. Pa3zpaboTarh TEXHOJOTHUHU JIECOMOXKAPHOM MACIOPTU3ALMH JECHBIX MAaCCHBOB,
BOBJICKAaEMbIX B XO3SIIICTBEHHYIO I€ATEIbHOCTD, C IIeJIbI0 ONTUMAJIBLHOTO MOKapOYIpPaBICHUS
B apeH/IyeMbIX Jiecax Uil 00eCIieYeHNs UX OXPAHBI U JIECOBOCCTAHOBIICHHUSL.
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POCT A IPOAYKTUBHOCTb COCHOBBIX U IMCTBEHHUYHBIX KYJIbTYP B
CPEJHEHN CUBUPHU

I'.C. BAPAKCHH
Hucturyt neca um. B.H. Cykauea CO PAH, Kpacuosipck, Poccus (var@ksc.krasn.ru)

Ha ocHoBaHuM uccienoBaHuii, MPOBEJICHHBIX B JIECOCTENHOM M TaexkHOW 30Hax Cpenneit Cubupw,
YCTAHOBJIEHO, YTO KYJBTYPbl COCHBI OOBIKHOBEHHOW U JINCTBEHHHUIIBI CHOMPCKOM HMMEIT BBICOKHMH
3arac JIpeBeCHHbI U OTHOCATCA K | Kiaccy GoHuUTETA.

THE GROWTH AND PRODUCTIVITY OF PINE AND LARCH CROPS IN THE
CENTRAL SIBERIA

G. S. VARAKSIN
V. N. Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia (var@ksc.krasn.ru)

Based on the studies in forest-steppe and taiga zones of the Central Siberia it has been revealed, that Scotch
pine and the Siberian larch forest crops has big timber stock and the 1% class of productivity (bonitet).

OgHuM U3 BaXHEHWIIUX MEPONpPUATUA B MpoOJIeMe MOBBIICHUS TPOAYKTUBHOCTH
JIECHBIX HACaKJIEHUM SIBJISETCA MCIOJIb30BAaHUE IPU HMCKYCCTBEHHOM JIECOBOCCTAHOBIIEHUU
XO3MCTBEHHO IIEHHBIX M OBICTPOPACTYIIHMX JpEeBECHBIX BUAOB. B ycnoBusax Cpennert Cubupu
K HUX YHCIy OTHOCSATCS COCHAa OOBIKHOBEHHAass M JMCTBeHHHMIA cubupckas. OHu
XapaKTepU3YIOTCS CaMbIM OBICTPBIM POCTOM CPEIU MECTHBIX XBOMHBIX, YCTOWYMBOCTHIO K
HEONMArONpUATHBIM KIMMAaTHYECKUM U TOYBCHHBIM YCIIOBUSM, JOJTOBEYHBI, 00JIaTaIoT
BBICOKOKAUECTBEHHOW IPEeBECUHON U (POPMHUPYIOT HACAKIEHUS C JTYUIIMMU BOJOOXPAHHBIMHU,
IIOYBO- U BETPO3AIUTHBIMU CBOMCTBAMH.

[TponyKTUBHOCTH U X011 pocTa KynbTyp u3ydanu B uucThiX (I11-2) u cmemannsix (I11-
1) ONBITHBIX U POU3BOJICTBEHHBIX KynbTypax (I1I1-3—7), mpouspacTaronux B J€COCTEITHON U
taexxHoil 30Hax Cpemneit Cubupu. Bceero 3amoxkeno 8 mpoOHBIX Twiomiaaei. Harypabie
pabotsr BemmonHeHsl 1o OCT 16128-90 «[IpoGHble TUIOIIAAM JIECOYCTPOUTEIHHBIE.
[Tonyuennsie nannuble npoa”anuzupoBaHbl B cucteme STATISTICA 6. CymiecTBeHHOCTh
pa3yinuus €CTECTBEHHBIX COBOKYIIHOCTEH OLleHMBAIU 0 Kpurepuro F P. @umepa Ha ypoBHE
sHaunmoctu p = 0,95 (o = 0,05).

HccnenoBanu ONBITHBIA ydacTOK 19-lI€THHUX KyJbTyp, 3aJIOKEHHBIX B TalloBCKOM
YY4aCTKOBOM  JIECHMYECTBE  bBOJIBIIEMYPTMHCKOIO  JIECHUYECTBA TOJ  METOAUYECKUM
pykoBoactBom [I'.C. Bapakcuna u A.Il. BwuraneeBa. Ilmomans yuactka 10 ra.
MecrtomnonoxeHne BO3BbIIEHHOE poBHOe. Jlo pyOKM Ha MecTe Mpou3pacTanl MNUXTad
Pa3HOTPaBHO-3EJIEHOMOIIIHBIM.

AHanu3 TakCallMOHHBIX TOKa3aTeleld CBUAETEILCTBYET 00 MX XOPOILIEM COCTOSHUU.
Haubonee BrIcOKHE TTOKA3aTEIM POCTA OTMEYAIOTCS Y COCHBI (Tadu. 1).

B Tabn. 1 maHHBIe Takcanuy MpeICTAaBICHBI C BBIJICJICHUEM OCHOBHOM (OCTaBJIsIEMON) 1
oTcTaBIeil B pocTte (BhIpyOaeMoif) dactedt apeBocToeB. J[peBOCTOM OCTaBISIEMON YacTH
COCHBI M JIMCTBEHHUIIBI pacTyT 1o | kinaccy 6onuTeTa. [{ons 0TCTaBIIMX B pOCTE IK3EMIUISIPOB

cocHbl cpaBHHTeNnbHO HeBenmuka (13-20 %). W wnanporus, nuddepenuumanus mnosora
JUCTBEHHUIIBI KaK B YHUCTHIX, TAK U B CMEIIAHHBIX C COCHOM KyJbTypax BechbMa 3HauMTENbHA.
[IporeHT OoTCTaBIIMX B POCTE AepeBheB qocTHTaeT 36 —38 % 0T 00I11ero KoaudyecTna.

B 4ucTBIX KynbTypaxX JIMCTBEHHHUIA pacTeT Jydlle, YeM B CMELIAHHBIX C COCHOM.
Cpennuii AuaMeTp YUCTHIX KYJIBTYp JTHCTBEHHHIIBI JOCTOBEPHO BBIIIE CPEIHETO TUAMETPa ee
npumecu K cocHe (Dny=6,3 cM > Djcen=5,3 cM, F=8,29 > Fy=3,84). Ilpu sTom paznuuune B
BbIcOoTax HecymecTBeHHO (Hi«=6,79 M = Hji cv.=6,65 m).
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Ta6Jmua 1. TaKCElLII/IOHHaSI XaPAKTCPUCTHUKA JICCHBIX KYJIBTYP IO 3JICMCHTAM JICCa Ha lra

No OcraBnsieMast 9acTh Bripybaemast yacTs
HIT Hopora D, cm| H, m Hue, 3G, M*|M, M*| N, mir. Hox- D, cem| H, M |G, M? 1\/3[’ N, mir.
M HOTa M>0
1 C 11,8 85 | 3,1 | 16,67 | 72 | 1500 | 0,6 | 5,3 | 6,4 | 0,48 2 220
JI 7,1 | 81 | 1,7 | 570 | 24 | 1400 | 0,2 | 2,6 | 4,9 | 047 1 860
2 JI 84 | 82 | 1,3 | 1493 | 63 | 2700 | 0,6 | 3,1 | 48 | 1,12 3 1490

Hamm wuccnenoBanust [1, 3] TOKaswpBarOT, YTO TP COOJFOACHUM  OMPECTICHHBIX
TEXHOJIOTMYECKUX TPUEMOB BBIPAILIMBAHUS CBETIIOXBOMHBIX KYJIBTYp Ha YdacTKax M3-TIOJ
TEeMHOXBOMHBIX JIECOB COCHA U JIMCTBEHHMIIA OJMHAKOBO XOPOILIO MPHKUBAIOTCS U PACTYT IPUMEPHO
B OJIMHAKOBOM TeMIle. B 4MCTBIX KylbTypax JMCTBEHHUIA POCiA C HEKOTOPHIM HE3HAYUTEIIbHBIM
OTIEPEKEHHUEM TI0 BBICOTE, a COCHA — C OMEpekeHreM 10 auameTpy. B 14 ner o6e mopomas! 1ocTurim
5,6-5,7 M BbICOTHI [2].

[Ipu cmelieHnH ¢ JMCTBEHHUIIEH psaMM COCHA pacTeT jydine. Paznmuune mo auamerpy
HECYIIECTBEHHO, OJHAKO pa3Muusi IO BBICOTE M BBICOTE Hayana >KUBOM KPOHBI SIBIISIOTCS
sHauuMbIMA (Herm1=8,21 M > Hemm2=7,65m nmpu F=10,5 > F=3,84 1 Hux crm1=3,07 M > Hix
cmm2=2,36 M ipu F=61,5 > F4=3,84). C nucTBeHHUIIEH COCHA OBICTpee pacTeT B BBICOTY M JIydIIe
OYMIIIAeTCsl OT Ccy4beB. [IprMech JTMCTBEHHUIIBI B KYJIbTypax COCHBI MPU CMEUICHWH PsaMH T10
cxeme C—JI-C GnaronpusTHa [UTsi COCHBI M OTBEYAET COCTaBY €CTECTBEHHBIX JJPEBOCTOCB.

Ha puc. 1 BuaHO, 4TO MOJIENM COCHBI M JIMCTBEHHUIIBI B BBICOTY M TIO TUAMETPY POCIIH B LIEIOM
cHHXPOHHO. [Ipy 3TOM COCHA HE3HAUMTEIFHO OIEpeXxana JMCTBEHHHILY O BBICOTE U B OOJBIIICH
cTeneHu 1o auaMerpy. Beicotsl rpymm (1,3 M) cocHa mocturia 12 et Hazal, a JIMCTBEHHHUIIA Ha TOJT
nozxe. Mx pocr B TonmumHy (1o di3 u do) ormmyancs 6omplueii craduibHOCTBI0. Benenctue aToro
pa3HMIIa B JMaMETpax MEXITy COCHOM M JIICTBEHHMIIEH MTOCTOSIHHO BO3pacTaia.

Xop pocTa B BbICOTY Xop pocTa no gnameTpy Ha 1.3 m Xop pocTa no AnameTpy Yy LUENKN KOPHS
—-o-C; &I (6e3 kopbl) (6e3 kopbl)
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IleT Ha3an

Puc. 1. Xox pocta KynbTyp B BBICOTYy W IO JHWAaMETPy Ha BBICOTE TPyAM U Yy IIEHKH KOpHSA
(10 TaHHBIM MOJENBHBIX AEPEBHEB)

[TpoyKTHBHOCTh M XOJT pOCTa B TPOW3BOJICTBEHHBIX KYJIbTYpax M3YydaJld Ha TISITH MPOOHBIX
wiomamaax. [T 6 u 7 (tabm. 1) 3amoxkeHsl B ['peMSMMHCKOM Y4YacTKOBOM JIECHUYECTBE
Bororoskckoro jecHrYecTBa B JIeCOCTETHOM 30HE. KynbTyphl Ha TIomaay 4 ra B HaCTOAIIEE BpeMs

oTHeceHbl K mnamsitHukam mpupoapl. [T 3—5 3anoxensr B FOxHO-KbITaTCKOM y4acTKOBOM
JIECHUYECTBE AUMHCKOIO JICCHUIYECTBA.
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[IpuBeneHHbIe B Ta0M. 2 IaHHBIE MOKA3bIBAIOT, YTO COCHOBBIE M JIMCTBEHHUYHBIE KYJIBTYpBI,
MPOU3PACTAIONINE B TACKHOW U JIECOCTEITHOM 30HaX, UMEIOT BBICOKHIA 3arac JPEeBECHHBI B BO3pAcTe
40, 50 m 118 ner u otHOCATCH K | KITaccy OoHuUTETA.

Tabmuuma 2. TakcanuoHHas XapaKTEPUCTHKAa HACAKICHWH, MPOM3PACTAIONIMX B  Pa3HBIX
JIECOPACTUTEIIbHBIX 30HAaX

Cpenrne Cym- Bamac, M> Tycrora,
Bos- Ma mrT./Ta bo-
IIp. mn Cocrasn pact i Cp. obnem HU-
p- i ’ Hua- | Brico- " | Pacty- | Cyxo- | Pacty- |Cyxo-|cTBONA, M?
JaeT ced., TET
METp, CM| Ta, M W2 | mero | crost | mero | cros
6 10C 118 33,5 30,5 | 56,09 | 792 32 624 | 32 1,27 I
7 10J1 118 32,6 30,1 | 51,41 | 714 3 614 | 21 1,16 I
4 10C 40 17,6 17,1 | 48,30 | 411 37 1992 | 833 0,21 I
5 10C 50 34,5 22,0 | 38,19 | 408 6 408 33 1,00 I
3 10J1 40 18,1 18,8 | 32,29 | 305 15 1255 | 943 0,24 I
8 SII2E1K1C1JIn| C-190 40,0 27,0 | 19,81 247 - - 1,5 11
I1-190 24,0 23,2 - - - - - 0,41 111
E-190 32,0 25,00 - - - - - 0,92 11
K-190 27,0 234 - - - - - 0,70 11
JI-200 56,0 31,0 - - - - - 3,64 I

AHaNMM3 TONMYYEHHBIX PpE3YJbTaTOB CBUJETEIILCTBYET O TOM, YTO KYJBTYPhl COCHBI H
JIMCTBEHHHUIIBI, CO3/IaHHBIE TOCEBOM CEMSH HAa JPCHUPOBAHHBIX IMOYBAX M3-TIOJ MUXTAPHHUKOB
pa3HOTpaBHBIX, B 40 JIleT WMEIOT OOl 3amac JpeBecuHbl cootBeTcTBeHHO 411 m 305 m¥/ra.
CoOCHOBBIE KYIIBTYpBI, 3I0KEHHBIC 2-JICTHUMU CESHLIAMH B 3THX K€ YCIIOBUSIX, B 50 JIeT UMEoT
o0mmii 3amac apeBecunbl 408 M/ra. [IpakTuueckn ONMHAKOBBIM 3arac JIPEBECHHBI B COCHOBBIX
KynbTypax B 40- u 50-meTHeM Bo3pacTtax OOBSICHSCTCSI Pa3HOU (haKTHUECKON T'yCTOTOM JIePEBLEB B
HUX. B 50-meTHuX KympTypax KOJIW4ecTBO JepeBbeB Ha 1 ra — 408 (B HacTosiee Bpemsi 3TO
IIOCTOSTHHBIM JIECOCEMEHHON Y4acToK), a B 40-netHux — 1192. B 40-neTHux KyabTypax JIMCTBEHHULIBI
(axTrdecKas TycToTa coctaBisier 1255 mr./ra. B necocrernHol 30He COCHOBBIE W JTMCTBEHHUYHBIC
KyJIbTYpBI, CO3[[aHHBIC HA JPEHUPOBAHHBIX IMOYBAX H3-TIOJ[ COCHSAKA PA3HOTPABHOTO TOCAIKOW 2-
JICTHUMHU CesTHITaMH, B Bo3pacTe 118 jieT umeroT o01mii 3amac JpeBeCHHbI COOTBETCTBEHHO 792 1 714
M*/ra ipH pakTuyecKoit rycrore 624 u 614 mr./ra.

B paiione wccnenoBaHuii KyJbTyp COCHBI OOBIKHOBEHHOW M JIMCTBEHHHIIBI CHOMPCKOM,
MPOU3PACTAIONIMX B TACKHOW 30HE, HA MOMEHT HCCIIEIOBAHUH JIEpEBhEB B Bo3pacte crapiie S0 ser
HaMW HaiieHo He Obwuio. [losToMy mpoBEAEHO M3ydYeHHE pOCTa JEPEBHEB XBOWHBIX BHIIOB
€CTECTBEHHOIO MpoucxoxkaeHus B Bo3pacte 190-200 ner. Dto ywactok miomiaapto 11 ra, rae
MPOU3PACTAIOT BCE MPEACTABUTENIM XBOMHBIX IOPOJA: COCHA OOBIKHOBEHHAas, KeIp CHOMPCKUM,
JIMCTBEHHHULIA CHOMPCKas, eb CUOMpCKas M MUXTa CHOMpCKas. M3 TakcaloHHON XapaKTepuCTHKU
JIPEBOCTOSI ATOM MPOOHOH TIIOMIAAM BUIHO (TalI. 2), 9TO B 3TUX YCIIOBUSIX JIMCTBEHHHUIA CHOMPCKAs
(I xkmacc Gonutera) M cocHa oObikHOBeHHas (II kmacc GonurTera) Golniee MPOMYKTHBHBI, YEM €Ilb
cHOMpCKast, KeIp CHOMPCKUI 1 TTUXTa cHOMpCKast [4].
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YYET OCOBEHHOCTEM ITPUPO/JIbI TECHBIX IIOXKAPOB P YIIPABJIEHUA
nMun

A.B. BOJIOKUTHUHA
Hucturyt neca uM. B.H. Cykauea CO PAH, Kpacuosipck, Poccus (volokit@ksc.krasn.ru)

IIpu ympaBJieHWH JECHBIMH TOXapaMU HEOOXOAMMO YYUTHIBATH CJCIYIOIINE WX OCOOCHHOCTH:
HEPAaBHOMEPHOCTb DPACIPOCTPAHEHUS B MPOCTPAHCTBE M BO BpPEMEHH, TPYAHOAOCTYITHOCTH U
YIaJeHHOCTh, COYETaHWE NPAMBIX M KOCBEHHBIX BO3JICHCTBUII Ha 3IKOCHCTEMBI. BO3HHKHOBEHHE
Mo’Kapa M XapakTep €ro MOBEACHUS 3aBUCAT OT MHOXKECTBA Pa3HOOOPa3HBIX (PaKTOPOB.

TAKING INTO ACCOUNT OF FOREST FIRE NATURE FOR FIRE
MANAGEMENT

A.V. VOLOKITINA
V.N. Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia (volokit@ksc.krasn.ru)

For forest fire management, it is necessary to take into account the following features of forest fires:
irregular spread in space and time, difficulty of access and remoteness, combinations of direct and
indirect influences on ecosystems, fire occurrence and fire behavior — depend on a number of different
factors.

MmupoBoii OTIBIT YOEXKIAaeT, YTO HEBO3MOXKHO PEILUTh MPOOJIEMY TYILIEHUSI JIECHBIX TOXKapoB
TOJIKO 32 CYET COBEPIICHCTBOBAHWS M HApAIMBAaHUS TEXHUYECKOW MOIIM, YTO OOYCIIOBJIEHO
0COOEHHOCTAMH TIPUPO/IBI TAHHOTO SIBNICHUS. B HacTosIee Bpemsi B COOTBETCTBHH € 3KOJIOTMUYECKIM
MBIIIEHUEM JIECHBIE MOXKapbl PAacCMaTpUBAOTCS KaK MEPUOJMYECKH JIEUCTBYIOIIMI IPUPOIHO-
AHTPOIIOTeHHBI (DAaKTOp, TMOCIENCTBUSI KOTOPOrO 3aBUCAT OT YCJIOBHUM TOPEHUs] W XapakTepa
skocucteM. Cama Ooppba ¢ MOXKapaMy CTaHOBUTCS JIMILIB SJIEMEHTOM B CHCTEME YIIPaBJICHUS
MoXKapaMH, KOTOPOE BKIIIOYACT MPOQPHUIAKTHKY, KOHTPOJMPOBAaHWE (MOHHTOPHHT), TYIIICHHE
MI0’KapOB, a TAKKE UCIIOIb30BAHUE TTOJIOKUTEIILHOTO BIIMSTHUS OTHSL.

Ilepsoii  ocoberHnocmvio TIPUPOIBI JIECHBIX TOXKAPOB SIBISIETCS KX OUYEHb OOJIbILAst
HEPABHOMEPHOCTb PACIIPENIENIEHNs] B IPOCTPAHCTBE M BO BpeMeHU. OHa BBIPAKAECTCS B BHIE
BCIIBILIEK MACCOBBIX II0XAPOB B OTJAENBHBIX PETHOHAX B OTAEIbHBIE TOABL JKOHOMHYECKH
HEBO3MOXKHO COJIEPXKATh B KAKIIOM PErHMOHE CHIIBI M CPEACTBA TIOXKAPHOM OXpaHbl, KOTOpPbIE ObLTH
OBl CIOCOOHBI CIIPABISATECS C TOJIOOHBIMH BCHBIIIKaMH y cebs B padone. HeoOxomumer
MaHEBPUPOBAHUE CIJIAMU JIECOIIOXKAPHOM OXpaHbl B IIPEENiax OYEHb KPYIHBIX TEPPUTOPHH, HX
CBOEBPEMEHHOE COCPEJIOTOYEHHE B OMAacHbIX paifoHax. /st aToro tpeOyroTesi coBepiIeHHas OlleHKa
NO’KapHOM OMACHOCTH KaK IO YCJIOBHSIM IOTOABL, TaK U MPUPOJHON, €€ MOHUTOPUHI M IPOTHO3.
MOHUTOPHHT TIO)KapHOW OMACHOCTH HEOOXOJMMO COYeTarb C MOHHMTOPUHTOM JICHCTBYFOIIMX
I0KapOB.

Pa3paboranbl Meroquyeckue peKOMEHIAlMKd MO COBEPIIEHCTBOBAHMIO OLICHKH IOKapHOU
onacHoctH (I10) B necy. Jlnst coBepieHcTBOBaHus orieHKH 110 1o ycrnoBHsIM MOrobl npeziaraeTest
rcnonb3oBark nokazarens MJI CO PAH, yuauTsiBaronmii BiIarocoaep:kaHie HarlOYBEHHBIX TOPFOYMX
MaTepUaIoB M «pabOoTAIOIIMID) MPU OTpULIATENBHBIX Temreparypax. IlocienHee odeHb BaXHO Ui
peruoHoB 3abaiikanbs u JlameHero Boctoka. OneHky mpupoaHoit mokapHoit omacHoctH (ITT10)
NPEJIOKEHO BBIOJIHATD, UCHIONB3Ysl KApThl PACTHTENBHBIX TOPIOYMX MarepuasioB (kapTel PI'M).
Pazpabotan anroput™ mporpaMMbl aBTOMAaTH3UPOBAHHOTO COCTABJICHHS PErHOHATBHBIX IKat 10,
ornocpeioBaHHO ocHOBaHHBIX Ha oueHke 1110 u 1O no ycnoBusim morozsl. JlaHHas mporpaMma
MO3BOJIUT COCTAaBJISATH COMOCTaBHMBIC PETMOHATBHBIE IIKAJbl, YTO OCOOEHHO BaXKHO IS
MaHEBPUPOBAHMS CHJIAMH M CPEACTBAMH JIECONIOKAPHOM OXpaHsbl [3].

Bmopaa ocobennocms — 3TO BO3HMKHOBEHHE 3HAYUTENBHOM JOMM TOXapoB Ha
TPYAHOJOCTYITHBIX M YHAJICHHBIX YacTsX Teppuropu (ocodeHHo B Cubupu). D10 3aTpyaHser
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JIOCTaBKy M WCIOJIb30BAaHWE MOIIHBIX TEXHUYECKUX CPEICTB M 3HAUUTENIBHO YIOPOXKAET
KOHTPOJIMPOBAHKE MOKapOB. DKOHOMHOE 1 3(h(EKTUBHOE YITpaBJIeHNE ACHCTBYIOIMMHU TTOXKApaMH C
MIOMOUIBIO HEIOPOTMX CPEACTB U C MAIBIMU 3aTPAaTaMU MOYKHO OCYILECTBIIATH JIMIIb IPU YCIOBUH
CBOEBPEMEHHOTO OOHAPY>KEHHsI MTOKAPOB HA OCHOBE COBEPIIECHHOW OLIEHKH MPHPOJHOMN MOXKapHON
OIMAaCHOCTH (BKJIIOYAsl TEKYILYIO MMOMAPHYIO OMAaCHOCTh) M MPH COCTABJICHUH ONTHMATbHBIX ILJIAHOB
KOHTPOJIMPOBAHMS TOXKAapOB HAa OCHOBE NPOTHO3a MX MOBEACHWsS M mocnencTsuil. Heobxommumo
co3aHie MHGOPMALMOHHON 0a3pl Ui MPOrHO3a BO3HHKHOBEHUS, IMOBENICHUSI M IIOCIEICTBHIA
TI0KapOB.

Paspaborana mnpuHIMIUATbHAs CX€Ma MPOrHO3a TMOBEJACHHS I0Xapa, BKIIFOYAOLIAs
HOCTOSIHHYIO M TEKYIIyt0 nH(popmMarmio. K Texymieit oTHocsATCsl MeTeoposIornieckast HHpopMaryst 1
CBEJICHUSI O TIEPHOIaX JIECOTIOKApHOTO ce30Ha. OCHOBHYIO YacTh IMOCTOSIHHOM MH()OPMAITMOHHOM
6a3bl (POPMHUPYIOT MOJIETb PACIIPOCTPAHEHUS] TOPEHHUS 1O TEPPUTOPHU W KApThl PACTUTEIBHBIX
roprounix MarepuanoB (kaptel PI'M), cocrtaBiennpie B [MMIC Ha OCHOBE WCHONB30BAHUS
knaccudukanmu PI'M ¢ ux xapakrepuctukamu [1] u necoycrpourenbHoit uHpopmarmn. Kpome
TOTO, pa3paboTaH Crmoco0 aBTOHOMHOTO cocTaBlieHHs1 kKapT PI'M Ha OCHOBE WCHOB30BaHHS
KOCMOCHMMKOB BBICOKOTO M CBEPXBBICOKOTO pasperieHus [7]. Paspaboransl M 3aperrucTpupoBaHbl
KOMIIBIOTEPHBIE MPOrpaMMbl 1O cocTapieHnto kapt PI'M u npornosy noseneHust moxapos [4, 5.
[pumepom co3manHoM uH(pOpMaIMOHHONW 0Oa3bl MOryT ciaykuth kaptel PIM nHa YyHckoe
necaryectBo (KpacHosipckuii kpaid) U Ha psij 3anoBemHUKOB («Ctonoby, «CasHo-11lymenckuii,
«KyszHenxuii Anaray», «YO0CyHypcKast KOTIIOBHHA»).

Ha puc. 1 npuBeneH npumep Mpor{os3a NOBEACHUS JIECHOTO Mokapa B YyHCKOM y4acTKOBOM
necunyectBe  (KpacHosipckuii  Kpaif) 1O  PETPOCHEKTUBHBIM JAaHHBIM C  HCIHOJIb30BaHHUEM
KOMITHIOTEPHOM TIpOrpaMMBI [5], a B Ta0M. 1 — XapaKTEpUCTHKH TOYKapa U pacyeT CUJI U CPEJICTB IS
€ro TYIICHHUSI.

YcnoBHble 0603Ha4YeHus
HavanbHbiin KOHTYP noxapa 1
KOHTYp noxapa nocne ero
NUKBUAAUNK

KoHTypbl Noxapa, paccyuTaHHbIe
' \ Yepes onpefeneHHble MHTepBankl
nocne obHapyxeHus

(no mogenu «PGM2»)

\.-. [paHuupl Bbigenos

/\/ [paHnLpbl KBapTanoB

3 0 50 100
* [ = V]

Puc. 1. [Iporuo3 pacnpoctpaHenus JiecHoro noxapa Ne 5, oonapyxennoro 10 uronst 2007 roga B KB.
127 YyHOSIpCKOTO Y4acCTKOBOT'O JICCHUUECTBA Ha Iuiomaau 1,5 ra u aukBuaupoBaHHoro 11 uroHs Ha
IIoWAau 5 ra

Tpemweti ocobenHocmyvio SIBISETCA TO, YTO TOCHEACTBUS TOXKAPOB MPEACTABIAIOT COOOM
COYETaHUS MPSAMBIX BO3ZEHCTBUI Ha 3KOCHCTEMBI C KOCBEHHBIMU BEPOSTHOCTHBIMU MPOSIBIICHUSMU
3THX BO3zeWcTBUil B OymymeM. HeoOxomumo Takke yduThIBaTh, YTO CaMH 3aTparhl Ha
JIECOMIO’KapHYI0 OXpaHy SIBJISIIOTCS MPSMON MoTepeil Ui 00IecTBa, HO OHM OIpaBJaHbl TEM, UYTO
CHIDKAIOT yIep0 OT moxapoB. ONTHMaTBHBIM ISl OOIIECTBA SBISIETCS TAKOE TOJIOXKEHHE, KOTa
o0ras cyMMa YOBITKOB, COCTOSIIIAsl M3 YIIepOa OT TIOKapOB U 3aTpaT Ha JICCOTIOKAPHYIO OXPaHY,
muHUMabHA [2]. C [enmpi0 ONTHMEBAIMM 3aTpaT Ha JICCONMOXKAPHYIO OXpaHy HeoOXoamuma
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pa3paboTKa METOIMKH TIO JICHEKHOM OIEHKE Pa3HOOOPa3HBIX TOCIIEICTBUI OT BCEH COBOKYITHOCTH
TIO’KapOoB B IIEJIOM B KXKJIOM palioHe (BKJTIOYasi 3KOJIOIMYECKHE OCTIEICTBHS).

Yemsepmoii ocobenHocmplo SBISIETCS. TO OOCTOSITENBCTBO, YTO YCJIOBHUSI BO3HMKHOBEHHUS
HOXKapa, XapakTep €ro MOBEAEHUS M BO3MOYKHOCTU €T0 YCIEIIHOIO KOHTPOJIMPOBAHUSI 3aBUCAT OT
COUETAHMsI MHOYKECTBA CaMbIX Pa3HOOOPa3HbIX (PAKTOPOB, KaK MPSAMBIX, TAK U KOCBEHHBIX, IPHYEM
MHOTHE U3 (haKTOPOB TPYIHO (POPMAIN30BATh, & HEKOTOPbIE HEBOZMOXKHO TIPEABUIIECTh (HAIpUMED,
HOJIOMKY arperara, MOBEICHUE YelIOBeKa U T. JI.). DTO OrPaHUUMBAET MCIOIB30BAHME T'OTOBBIX
KOMITBIOTEPHBIX PEIleHUH 0e3 MX aHaIM3a U KOPPEeKTHPOBKM Ha Mecte. HanexxHoe TyiieHue mnpu
YMEPEHHBIX 3aTpaTaXx BO3MOXKHO, IVIABHBIM 00pa3oM, 3a cyeT 3HaHWM, OIbITa, TaJlaHTa
pyKoBozuTene M IMpogecCHOHAM3MA JIECHBIX MOXapHbIX. [loaToMy B JiecomokapHOi oOxpaHe
JKEJaTeNTbHO pa3padoTaTh CUCTEMY OILIATHI TPY/IA, KOTOpas CTUMYIUPYET A PEKTUBHOE, TBOPUECKOE
YIIPaBJIEHUE NT0YKapaMU IIPU SKOHOMHOM PacXO/I0BaHUH CPEZCTB.

Ta6mmma 1. Xapakrepuctuku rmokapa Ne 5 (2007 .), paccuutanusie B mporpamme «PGM2y»

Bpems ot Hauana nporuosa, 4

XapaKTepHuCcTHKa MoKapa

1 2 3
IInomane moxapa, ra 2,6 3,8 5,2
ITepumetp moxapa, M 650 770 900
CKOpOCTh YBEIHUCHUS TIEpUMETpa, M/4ac 120 110 125
CKOpOCTh YBETUYCHUS TUTOMIAN, T'a/9ac 1,1 1,3 1,6
CpenHsist CKOPOCTh (ppoHTa TOXkapa, M/Jac 18 18 18
CpenHsist HHTCHCUBHOCTh KPOMKH, KBT/M 35 35 35
O1eHKa CHITBI TIOXKapa Crnabas Crabas Crabas

OLEHKA KOJIMYECTBA CUJI U CPEACTB JJIA TYIHEHUA TIOXKAPA
OnrtumalnbHasi CKOPOCTh TYIIEHHS, M/dac 50 50 50
MuHuMaTEHAS ITUPUHA TPOTUBOIIOKAPHOTO Oapbepa, M 3 3 3
[IpomomKUTENBHOCTD TYIIECHHS, Yac/TUIONIA/Th TOKAPHUIIA TIOCIE TYIICHHS, T
Pabounx 3 45/8 7/20 7/20
Pabouux 5 2/4 3/10 3/10
PaGouux 7 1,2/3,2 2/8 2/8
Pa6ounx 10 0,8/2,8 1,2/7 1,2/7
PaGouux 15 0,5/2,8 0,8/7 0,8/7
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V]IK 630.43
PETMOHAJIBHBIE IIKAJIBI OLIEHKH ITOKAPHOM OITACHOCTH B JIECY
A.B. BOJIOKUTHHA', T.M. COOPOHOBA?, M.A. KOPEL!

"Uucrutyt neca um. B.H. Cykauesa CO PAH, Kpacunosipck, Poccus (volokit@ksc.krasn.ru),
(mik@ksc.krasn.ru)

2 KpacHOSIpCKHI TOCYIapCTBEHHbIN Neparornyeckuii yausepeuret uM. B.IT. Acradpbesa, KpacHospek,
Poccus (tmsofronova@gmail.com)

[pemiokeHpl YCOBEPIICHCTBOBAHHBIE PETMOHANBHBIC IIKAJBI OICHKH MOYXKAPHOH OMACHOCTH B JieCy Ha
npumepe UYyHckoro necHmduectBa (KpacHosipckuii kpaif), HO3BOJISIONINE Oojieeé TOYHO CYAWTH O
BO3MO>KHOM IJIOTHOCTH JACHCTBYIOIIUX MTOKAPOB MPH KAKIOM KJIacce MOKapHOH OMacHOCTH.

REGIONAL SCALES OF FIRE DANGER RATING IN THE FOREST
A.V. VOLOKITINA', T.M. SOFRONOVA?, M.A. KORETS'

'V.N. Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia (volokit@ksc.krasn.ru),
(mik@ksc.krasn.ru)

2V.P. Astafiev Krasnoyarsk State Pedagogical University, Krasnoyarsk, Russia
(tmsofronova@gmail.com)

Improved regional fire danger rating scales in the forest are suggested on the example of the Chunsky
Forest Office (Krasnoyarsky krai), which allow to evaluate possible density of active fires by every
class of fire danger more accurately.

PernonanbHble IIKanbl OLIGHKM IMOKapHOW OMNAcCHOCTH B JIECY paHee Ha3bIBAJIUCh
«MECTHBIMM IIKAJIAaMH TOYKapHON OMACHOCTH I10 YCJIOBMSIM IOTOJbD», HO IIPEKHEE Ha3BaHUE
HE COBCEM COOTBETCTBYET JEHWCTBUTEIBHOCTH, TAaK KaK IIKAJIbl YYHUTHIBAIOT HE TOJIBKO
YCIIOBUS TOTOABI, HO KOCBEHHO M MHOTHE Jpyrue (akTopbl, — TO €cThb (PaKTUUYECKU C
MOMOIIbIO TaKUX IIKAJ JaeTcsl MpUOIMKEHHAs K peaibHOM eXelHEBHas OlLIeHKa MOo>KapHOH
OMMACHOCTH B paiioHe, ompezenseMas komiuiekcoMm ¢akrtopoB [7, 1]. Tak, exemHeBHas
MO’KapHAask OMACHOCTh 3aBUCHUT €IlI€ U OT XapakTepa U CTPYKTYPhbl PACTUTEIBHOIO MOKPOBA,
reoMOpQOJIOTHUECKUX YCIOBHM, T'YCTOTHI TUAPOJIOTHYECKON M JTOPOKHONW CETH, KOJTUYECTBA
MCTOYHUKOB 3aropaHusi U T. 1. OTH (PaKTOPhI OTIUYAIOTCS B Pa3HBbIX pailoHaX, T. €. ISl HUX
XapakTepHa npocmpancmeennasn ounamuka. Kpome Toro, ectb (akTopbl, KOTOPBIE MeOIeHHO
U  3AKOHOMEPHO  USMEHSIOMCA 6 MeyeHue NodCApOONacHO20 Ce30Hd, HaIpUuMEp,
(eHOIOrnYecKoe COCTOSHUE PACTUTENLHOCTH, I'PO30Bas AaKTUBHOCTh, MOCEHIAEMOCTh Jieca
moapMH. B rpaHuiiax onHoro HeOoNbIIOro paifoHa U B Mpeaesaax OAHOTo MepUoja ce30Ha Bce
(axTOpBl, KPOME MOTO/IbI, KaXKYTCSl TOCTOSHHBIMU, TIOATOMY JMHAMHUKA MOXKapHOW OMacHOCTH
B TUX IPaHULAX U MPEJENIax ONpPeeisieTcss B OCHOBHOM JIWHAMMKOMN noronabl. Ho B pa3HbIxX
palioHaX ¥ B pa3HbIC IIEPUOABI CE30HA CBA3b MEXKAY IIOIOJOM M YPOBHEM €KEIHEBHOU
MO’KAPHOM OMAaCHOCTH BCETJa UMEET Pa3jInyMs, 3a4acTyl0 OYEHb CYIIECTBEHHBIE, TIOCKOIBKY
pa3nMyaroTcs KOMIUIEKCHI OCTAIbHBIX (hPaKTOPOB MOXKApHOW OnacHOCTH. B HacTosee Bpems
CBSI3b 3TA YCTAHABJIMBACTCA M PEATU3YETCs Yepe3 CUCTEMY MECTHBIX (PErHOHAJIbHBIX) LKAl
[2].

HaunbGonee rayboko wmmes mectHbix mkan pa3suta H.II. Kypbarckum [4, 5]. Tlo
NPEUIOKEHHONH UM METOIMKE OBUIM COCTABJICHBI MECTHBIC IIKAJbl /Ui HEKOTOPHIX PaiioHOB
Cubupu. IlombiTka MomepHH3AIMM MECTHBIX IKajn Obuta mpeanpunsra JleakHUNIIXom
comectHO ¢ ['mapomeruentpom [3]. ITlozguee M.A. CodpoHoB omyOIuMKOBal CBOU
MPEIOKEHUSI TI0 PA3BUTHUIO METOAMKH COCTaBJIEHUST MeCTHbIX mmkan [6]. Ho go cux mop
JecomnoXkapHasi OXpaHa HE pacroyiaraeT oOmeil MEeTOIMKOW COCTAaBICHHS COMOCTAaBUMBIX
pPErHOHANBHBIX IIKaJI OLEHKHM IOYKapHOM OmacHOCTH B Jiecy. Mcmonws3zyemass B Hacrosiiee
BpeMsi METOJMKA COCTaBJIEHHWsS PETHMOHAJIBHBIX IIKaJl HE TO3BOJSIET Jenarh HX
COIIOCTaBUMBIMM C HAINPSKEHHOCTBIO MOKApHOM CUTyallUH B JIpyrux paioHax. Tak, kmacc
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noxkapHoit omacHoctr (IIO) B pasHBIX JECHHYECTBAX MOXKET OBITh OJWHAKOBBIM, a
KOJIMYECTBO JEHCTBYIOIIUX 0XKApOB Ha €IMHUIIE TUIOIIAIN — PA3HBIM.

[TonbiTkM pa3paboTaTh METOIUKY COCTaBJICHHUS PErHOHAIbHBIX IIKaJd IOXapHOI
OMacHOCTH mpeanpuHuUManucek B mocienHee Bpems CIIOHMMJIXom npu ¢dunaHCcOBOIM
noanepxke Pociecxoza. K coxaneHuto, HaM HEW3BECTHBI MyOJMKAIlMU PE3yJbTaTOB 3TOH
paboThl, TaKk Kak yJaloch O3HAKOMHUTBCS TOJBKO € HayuyHbIM oTderoM 3a 2018 ropg
«Pa3paboTka METOAMYECKHX PEKOMEHJAIMH MO0 pacyeTy pPEerHOHAJbHBIX IIKal OILEHKHU
MOXKapHOW OIAaCHOCTH B Jiecax...». He uMes COOCTBEHHOW OpUTHMHAIBHOM HIEH pacyera
PETrHOHANIBHBIX IIIKaJI, aBTOPBI OTYETA COWIA BO3MOKHBIM HCIIOJIB30BaTh UL COTPYIHUKOB
NJI CO PAH, HO 1o KOHIIAa HEe pa3o0paiuch B ee CyTH. Tak, OHM 3aMEHHJIM B pacyerax
BOKHEUINN aOCOJIOTHBIA KPUTECPUU — 8EPOSAMHYIO NIOMHOCHb eHCeOHEeBHO OeliCmBYouUx
JIECHBIX NONCAPOB HA MUNIUOH 204 — HA CPeOHee HUCILO BOZHUKAIOUUX NOAHCAPO8 8 OeHb Oe3
yuema naowaou. Ho B 3TOM cilydae HCKIIOYAETCS COMOCTABHUMOCTH PE3YNIbTaTOB OLEHKU
noxapHoii onacHocTH (I1O) B pa3HBIX MO TUIOIAAN JECHUYECTBAX.

Hanpspokennocts 00pbObI ¢ MoOXapaMy B pailOHE 3aBUCHUT HE TOJIBKO OT KOJIMYECTBa
BO3HUKAIOIIMX IOKapOB HAa €IUHUIE IUIOLIAAM pailoHa, HO M OT MPOJOJIKUTENBHOCTH HX
nerctBus. M3-3a paznuuuil B yCIOBHUAX PacHpOCTPAHEHUs, Pa3BUTUS U TYLICHUsS MOXKapbl B
OHUX paiioHaxX JMKBUAMPYIOTCS B Haudaje pa3BUTUSA, OAHAKO B JPYIMX JEHCTBYIOT
IIPOJIOJKUTENIBHOE BPEMsSI M TOCTUTAIOT BHYIIMTEIBHBIX pa3mepoB. [loaToMy omaHO U TO ke
KOJIMYECTBO BO3HMKAIOLIMX HA €AMHMIIE IJIOLIAAN [0KAPOB MOXKET CUUTATHCS HOPMAJIbHBIM
SBJICHUEM Uil JIECOB TYCTOHACEJIEHHOTO IOKHOTO paiioHa M MOXKET ObITh HPUYUHON
KaTacTpo()UYecKOM BCIBIIIKM B MaJOOCBOSHHBIX CEBEPHBIX Jiecax. Takum oOpazom,
IIPOTHO3UPYEMOE KOJMYECTBO TOJIBKO BO3HUKAIONIMX I0XKAPOB HA EIWHHUIE IJIOLIAIU
HEIOCTaTOYHO OTpa)kaeT BO3MOXKHBIN YyIIepO OT MOXKapoB, TO €CTh HE SABJSETCS JOCTATOYHO
ITOJIHBIM BBIP@KEHUEM TOHSATHS MOYXKapHasi OMACHOCTh U, CIIEOBATEIbHO, HE MOXKET CIYKUTh
abCOIOTHBIM KpUTEpHUEM NpH BbIZeNeHHH KiaccoB [10 B pernoHanbHbIX mKanax [7].

K mnacrosmemy Bpemenu B Muctutyre neca mm. B.H. CykaueBa popabGorana u
oIyOJIMKOBaHA METOAMKA COCTABICHHS PErMOHAIBHBIX IIKAJT OLEHKH MOXApHOW OMAaCHOCTHU B
necy [2]. C oroii mempto B KpacHospckoM JecomokapHOM IIEHTpEe Oblia IOJydeHa
uHopManus 0 oXxapax U norogHsix ycnoBusx 3a 10 net (¢ 2005 mo 2014 r.) s YyHckoro
necanuectBa KpacHosipckoro kpas. [l BBIIEIEHHS COMOCTaBUMBIX KJIACCOB IMOKAPHOU
OMACHOCTH MPUHSIM aOCONIOTHBIA KpPUTEPUl — IUIOTHOCTH JEHCTBYIOUIMX II0XKapoB, B
oTiimune OT mpemaoxkeHHod panee M.A. CodpoHOBBIM [6] TIJIOTHOCTH BO3HHMKAIOIINX
noXapoB (MOX./MJIH Tra), TaK KaK KOJMYECTBO I0KapOB B JIAHHBIMA J€Hb OOBIYHO OoJiblIe
KOJIMYeCTBA BO3HUKAKOIMMX. CpaBHUIN KOJIMYECTBO BO3ZHUKAIOIIMX MOXKAPOB ¢ KOJUYECTBOM
nokapo-aHe 3a 30 JieT W BBISABWJIM, YTO OHO NMPUMEPHO B JBa pasa Oousbmie. [Toatomy
PEKOMEHIOBaHHBIE paHee Tpafanuu 1o riomanu noxapos s KIIO Obun yBenwueHsl B 2
pa3a. Taxxe IpUHSIN, YTO INIOTHOCTH MOKAPOB OT KJIacca K KJIACCy U3MEHSETCA IPUMEPHO B
4 pasza, 4TOOBI OXBAaTUTh BECh JAMANA30H BO3MOXHBIX IIJIOTHOCTEH MOXKapOB B JaHHOM
necHudectre (Tabdm. 1) [8].

Ta6Jmua 1. Fpaz[aulxm KJIaCCOB HO)KapHOﬁ OIMACHOCTH I10 IMJIOTHOCTH ITOXKAPOB

Kunaccsl noxkapHoit [TnoTHOCTE OXAapOB Ha JJAaHHBIH JIEHB, MMOXK./MJIH ra
onacHoctH (KIIO) BO3HUKAIOIINX JIEUCTBYIOIUX
I menee 0,10 menee 0,20
11 0,10-0,4 0,20-0,8
111 0,41-1,6 0,81-3,2
v 1,61-6,4 3,21-12,8
Vv 6oiee 6,4 oonee 12,8

3a paccmaTpuBaeMblii mepuoa B UyHCKOM JIECHMYECTBE HamOosiee TOPHUMBIM U TIO
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KOJIMYECTBY TOKApPOB, U Mo uX Twiomaan 0su1 2012 rox. s opraHu3zanuu JieconoskapHoOi
OXpaHbl Ba)XHO 3HATh pacHpelesieHhe MO0XXKapoB B MpeleNiaXx IMOXKapoOMacHOTO CE30Ha,
KOTOpBIi B JaHHOM pETHOHE HAYyMHAETCsl B ampelie M 3akaHuMBaeTcs B ceHTa0pe. 3a
JNECATUIICTHUN Tepuoa HaOIIOMAaeTCs PEe3KOe BO3pACTaHHME KOJIMYECTBAa TOXKApOB U UX
TJIOMIAACH CO BTOPOM I€KaIbl Masi C MMKOM FOPUMOCTH B TPEThEH JEKae UIOHS.

Jlyist cocTaBneHus] ONTUMATBHBIX PETHOHAIBHBIX KAl Ha UyHCKOE JIeCHUYEeCTBO ObLIO
MPOAHAIU3UPOBAHO CpEIHEE €XKETHEBHOE KOJUYECTBO JACHCTBYIOUIMX JIECHBIX IOXKApOB B
cBs3u ¢ kiaccamu 3acyxu (K3) u ux nuHamMuko# B TeueHHe ce30Ha 3a ACCATUICTHUI MEPHO/I.
VYuutbiBas AMHAMHUKY JACHCTBYIOIIUX M0KAPOB, KOTOPAsk MOXKET U3MEHATHCS B pa3HbIe TOJIbI,
pEerHoHANbHBIE KBl OBUIM COCTABIIEHBI OTAETHHO MO ABYM mepuojam ce3ona (¢ 20.04 mo
30.06 u ¢ 1.07 mo 20.09) (tabxa. 2 u 3). [TockonbKy 3a paccMaTpuBaeMblil ieprol B YyHCKOM
JIECHUYECTBE IJIOTHOCTD JIEHCTBYIOIIMX MOKApOB HaXOAWJIACh B MpeJieaxX YeTBEPTOro Kiacca
MOXapHOM OMACHOCTH, MATHIM MbI HE BbIJienuian. Ho npu nepuogax ¢ ype3BbIUaiiHON 3acyXon
MOSIBJICHHE MATOTO Kiacca noxkapHoi onacHoctu (VKIIO) mo npemaraeMoii HaMu METOIMKE
BO3MOJKHO.

Tabmuia 2. Pernonanbnblie nrkaisl g UyHckoro necHuuecTBa Ha nepuo ¢ 20.04 mo 30.06 (mo
nmaaaeM 20052014 1r1.)

Knacc noxxapHoii onacHOCTH Benuuuna I1B-1 T110THOCT MOXKApOB HA MJIH T'a
I KTIO 1o 100 10 0,2
II KT1O 101-800 0,2-0,8
111 KT1O 801-5200 0,81-3,2
IV KIIO 6oxee 5200 3,21-12,8
V KIIO — oonee 12,8

Tabmura 3. Pernonaneneie nrkanel o UyHckoro secHruecTBa Ha nepuoa ¢ 01.07 mo 20.09 (o
naaaeM 2005-2014 1r1.)

Kiacc noxapHoii onacHocTH Benuunna I[1B-1 [In0THOCTH OXapoOB Ha MJIH Ir'a
I KTIO 1o 400 10 0,2
II KTIO 401-1600 0,20-0,8
111 KT1IO 1601-6000 0,81-3,2
IV KIIO 6osee 6000 3,21-12,8
V KIIO - Oomee 12,8
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MOVMMEHHBIE JIECA KOUKOPCKOT'O JECHUUYECTBA 1 HEKOTOPBIE
D®AKTOPBI, BJIMAIOINUE HA UX CTABMJIBHOCTD

H.B. TABPUJT', A.C. KVJIMEB’, C.M. MOCOJIOBA '

"Uucruryr 6nonorun HAH KP, Buiukek, Keipreiscran (ngabrid@mail.ru, fungimos@mail.ru)
2 HITI, WJT um. T1.A. Tana UuctutyTta 6uonorun HAH KP, Bunkek, Keipreiscran(arstan-66@mail.ru)

HCCJ’ICZ{OB&HH U TPHUBCACHBI HCKOTOPLIC (baKTOpI)I, BIIMAIOIIHUEC Ha YCTOﬁQHBOCTL IIOMMEHHO-
IMPUPYCIIOBLIX JICCOB KO‘-IKOpCKOFO JICCHHUYCCTBA.

FIELD FORESTS OF THE KOCHKOR FORESTRY AND CERTAIN FACTORS
AFFECTING THEIR STABILITY

N.V. GABRID', A.S. KULIEV?, S.M. MOSOLOVA'

! Biology institute of the National Academy of Science of the Kyrgyz Republic, Bishkek, Kyrgyz
Republic (ngabrid@mail.ru, fungimos@mail.ru)

2 Scientific and production center for the study of forests after P.A. Gan of the Biology institute of the
National Academy of Science of the Kyrgyz Republic, Bishkek, Kyrgyz Republic (arstan-66@mail.ru)

Some factors affecting the sustainability of the floodplain-riverbed forests of the Kochkor forestry are
investigated and presented.

Koukopckoe jecHHYEeCTBO BXOJUT B cocTaB KOYKOpPCKOro Jiecxo3a, pacrioioKeHHOro B
KoukopckoM aqMUHUCTpaTUBHOM paiioHe, B TpaHuiax HapbiHCKOM o00macTi, Ha ceBepe
Keipreizcrana (paiiuentp — c. Koukop B 120 kM ceBepHee 0051acTHOTO LIEHTpa, T. Hapbin).

[loiiMeHHBIE, WM TMONMEHHO-TIPUPYCIOBBIE, Jieca JIECHUYECTBA MPOU3PACTAIOT Y3KOH
MoJOCOM MO OeperaM TOPHBIX PEK, BBIIONHSS BOAOPETYIHPYIOIINE, PYCIO3AIUTHBIC,
oeperoykperusitone GyHkuua. OOpa3yloT MX B OCHOBHOM pa3jIMUHBbIC BHUIBI HBBHI (CEM.
Salicaceae), B Tom umcie nienienbHas (Salix cinerea L.), ToHKOCepexuaras (S. fenuijulis Ledeb.),
[pxeBanbekoro (S. prszewalskii Wolf.). Bee Buabl umeror (GopMy BBICOKHX MHOTOCTBOJIBHBIX
KycToB. Kpome muBBI, pactyr oOnernumxa KpymumHOBUAHas — Hippophae rhamnoides L. (cem.
Elaeagnaceae), TamapuKc MEeTHHUCTOBOJIOCKHI — Tamarix hispida Willd., Mmupukapust genryituaras
— Myricaria squamosa Desv., cniupest 3BepoOoermictHas (Spiraea hypericifolia L.), TIMTIOBHUK
(Rosa sp.), nox (Elaeagnus sp.), >xxumonoctb (Lonicera sp.), B CyXOi 4acTH pycia — CEIMTPSHKA
Nitraria sp. (cem. Zygophyllaceae). Berpeuatorest aepeBbsi Toronsi tanacckoro (Populus talasica
Com.) u mupamugansHoro (P. pyramidalis 1.). B HCKYCCTBEHHBIX IOCaKaX IPOU3PACTAIOT
UHTPOJIYIICHTHI — COCHA OObIKHOBeHHas (Pinus silvestris L.), 6epesa moBucnas (Betula pendula L.),
Bs13 MeTKOTUCTHBIN (Ulmus pumila L.).

B cBs13u ¢ coobmiennsmu u3 Koukopckoro jgecxo3a 00 yChIXaHUH UBbI Ha OOJIBIIION TUIOIIAIN
B noiimax pek Uy u /[KOOH-ApPBIK U C Y4€TOM OIPOMHOM IIEHHOCTH MOMMEHHO-TIPUPYCIOBBIX
JecoB, ¢ 1995 roga BeneTcss MOHUTOPHHT 3a (PUTOCAHUTApHBIM COCTOSIHHEM JiecoB Koukopckoro
necxo3a. COop JaHHBIX MpoBoWiics B KOUKOPCKOM JIeCHHYECTBE METOJIOM MapIIPYTHBIX XOOB,
32Kkl TIPOOHBIX TUIOMIAIOK M AETATBHOTO OCMOTpPA PacTYIIMX Ha HUX JEPEBHEB M KYCTAPHUKOB.
[lonmydena moapoOHas wH(OpMAIMsI O COCTOSIHUM PACTEHWH, BBIABICH BHUIOBOM COCTaB
BpenuTeneil, IpuOHBIX OOJIe3HEH, ONpeeieHa UX BPEIOHOCHOCTb, CTETICHb BIMSHUS Ha COCTOSTHUE
HaCaKICHMUIA.

B mocnennee BpeMsi MHOTHE HCCIENOBATENM CPEAW HPHUMH, ONPENEISIOIINX COCTOSHUE
9KOCHCTEMBI, 0CO00 BBIIENISIIOT aHTPOIOT€HHbIE (PAKTOPBI, a CPEIU MOCIEAHUX — HEYMEPEHHBIH
BeImac ckota [1, 2, 3]. Mbl Toke cumTaeM 3TOT (aKTOp €CJIM HE OCHOBHBIM, TO OJHUM H3
MEPBOCTENEHHBIX B CHM)KEHUM CTaOMIIBHOCTH YacTH TEPPUTOPUH MOMMEHHBIX JiecoB Koukopckoro
necHU4YecTBa. HopMasnbHYIO IKH3HENESTEILHOCTh JPEBECHBIX M KYCTAPHUKOBBIX PACTCHUIA
HApYIIAIOT TaKXKe BPEIUTEIM — HACEKOMbIE M PACTHTENBHOSTHBIE KIICIIHM, a KpOME TOro,
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MaTOr€HHbIE OPTraHU3MBbI, B YACTHOCTH, MUKPO- U MAKPOMUIIETHI.

Ilo pesynbraram oOcnenoBanust 1995-2008 1r. yCTaHOBNIEHO: TOMMEHHBIE Jieca
Koukopckoro necHuuectBa (PYHKIMOHHPYIOT B YCJOBHSIX MHTEHCHBHOTO aHTPONOIE€HHOTO
BO3/ICHCTBUS U JAIE€KU OT COCTOSIHUSI OTHOCHTEIBHOTO paBHOBECHs. B jecoHacakaeHHsx
HETIPEPbIBHO OECKOHTPOJILHO BBINACAIOTCS MHOTOYHCIIEHHBIE CTaja KpPYIMHOI'O pOraTtoro CKoTa,
Jomranen, osen, ko3. OT mepeBbilaca MoYBa B HACAKICHUAX CUJIBHO YIUIOTHEHA, TPaBSHUCTAs
pacTUTENILHOCTh ChEAE€HAa M BBITONTAaHA, BETBHM OOKYCaHbl M OOIVIONAHBL, €CTECTBEHHOE
BO30OHOBJIGHHE OTCYTCTBYET, MpPEOONaNat0T AEpeBbsi C OCIAOICHHBIMUA (DU3HOIOTHISCKUMU
GYHKIMAMH ¥ CHHOKEHHBIM MIMMYHHUTETOM K BPEAUTENSIM U OOJIE3HSAM, MHOTO JIEPEBLEB YCOXIIIMX
WIM B KpallHEM YCBHIXAIOIIEeM COCTOSHMM. HacaxnieHus: 3axiiamyeHbl METKMMH TMOpYOOYHBIMU
OCTaTKaMH OT CAMOBOJIbHBIX PYOOK.

Ocobas sKooruueckas cpeia OMMEHHO-TIPHPYCIIOBBIX JIECOB pacCMAaTPUBAEMOTO PETHOHA
— OCHOBHOW (DaKTOp, OMPENENMBIINNA COCTaB M CTPYKTYPy OOWTAIOIIMX 3/IECh BpEIUTENICH,
KOTOPBIE SIBITIOTCS 00S3aTeNbHON M 3HAUMMOM MX YacThi0. Bemymyto posib B cocTaBe U CTPYKTYype
BPEIHON SHTOMO- M akapu(ayHbl peTHOHA WTPAIOT MapamMeTphbl (XapaKTEepUCTUKA) HACAKICHUM,
0COOEHHO TOPOIHBINA COCTaB JIEPEBhEB U KyCTapHUKOB. Hanbornee GorareiM 1Mo COCTaBy OKazajcs
KOMITJICKC BpEAMTENIeH Ha Tipeolnamaronied mopoae — uBe. OH COCTOMT W3 THUITMYHBIX BHIOB
HACEKOMBIX UM PACTUTEIBHOSIHBIX KIICIICH, TIOBPEKIAIONINX pacTeHusl cemeiictBa Salicaceae B
npyrux peruoHax Keipreizcrana.

Bcero B KoukopckoM secHuuecTBe 3aperucrpupoBano Oosnee 30 BHIOB HACEKOMBIX U
HECKOJIbKO BHJIOB OOWTAIOIIMX Ha pacTeHusX kiemied. He Bce onm BpemonocHbl. HamOosee
arpeccUBHBI BUJIBI C COCYIIIMM POTOBBIM ammaparoM (T, KOKIHIbI, KJICHIN); YellyeKpbUIbIE,
JKECTKOKPbUIblE, MWIWIBIIMKKA UM JAp. eAMHWYHbL W3 kiemeld HauOonee MHOTOYHCIIEH
Schizotetranychus schizopus. Ha3Banus 4acTo BCTpEYarOIIMXCs BUIOB IIPEJICTABICHBI HIXKE.

Hacexombie
Homoptera (PaBHOKpBLITBIC)
Cicadinea (tukaner) — Aphrophora salicina Goeze;
Aphidinea (tmm) — Pterocomma salicis (L), Aphis farinosa Gmelin, Chaitophorus
truncatus
Hausm., Chaitophorus salicti (Schrnk.);
Coccinea (xokuuast) — Chionaspis polypora Borchs., Ch. montana Borchs., Diaspidiotus
turanicus Borchs., Lepidosaphes mesasiatica Borchs., Gossyparia salicicola Borchs.;
Lepidoptera (uemyekpsinbie) — Yponomeuta rorella (L),
Coleoptera (xectkokpbuibie): Chrysomela saliceti (Wse.), Chrysomela populi (L),
Saperda populnea L.
Hymenoptera (nepenonuatokpsuible): Pontania proxima Lep.
PacreHneoOuTaOIMe KICIIM:

Ilaymunnvie
Schizotetranychus schizopus Zacher — nayTUHHBIN UBOBBIN KJIEII;

Schizotetranychus populi Koch. — nayTHHHBII TONOJIEBBIN KIlELI.
Yemuvipexnozue

Phyllocoptes populi Nalepa — 1ucToBOl OCUHOBBIN KJIEL;

Aceria salicina (Nalepa) — nBOBbIi O0OpOaBUATHIN KJIEIII.

B 1995-2008 rr. B KoukopckoM JiecHU4YeCTBE B moiiMe peku Uy HaOmomanach 3aTsoKHAs
BCIIBIIIIKA MAacCOBOTO Pa3MHOXKEHHUSI COCYIMX HAaceKOMBIX — Aphrophora salicina, Gossyparia
salicicola, Lepidosaphes mesasiatica, Oblla OTMEUEHA BBICOKAsI YHUCICHHOCTE Pterocomma salicis.
B coderannu ¢ HepasyMHOM XO3SIMCTBEHHOM IEATENBHOCTBIO 3TO, CYAs IO BCEMY, BBI3BAJIO
yChIXaHUE MBbI Ha TUTONIaaM 0Koj0 S0 ra (Tuioia b ykazaHa co CIIOB COTPYIHHKOB JIECX034).
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B cBs3u ¢ pa3zpactaHreM ouara MacCOBOTO Pa3MHOMEHHS YKa3aHHBIX BBIIIE HACEKOMBIX U
yCBIXaHHEM HMBOBBIX JiepeBbeB B 2008 r. ObUIH MpeIoKeHbI peKOMEHIANHN € LETbI0 YIYUIICHUS
COCTOSIHHSI JIECOHAcaXJeHn B TioMe pekn Yy (3amper BbImaca CKOTa, IIPOBEICHHE
JIeCOX035CTBEHHBIX MeponpusaTuil). [locnenyromue oOcnenoBaHUs MOKAa3ald, YTO COCTOSHHE
MONMEHHBIX JIECOB 3HAYUTEIHHO YITYUIINIOCh.

W3 GonesHeii, HaliIeHHBIX B MOWMEHHBIX JiecaX, 0CO0O0 CIEAYeT BBIICIUTH MOBPEKICHUS,
BbI3bIBAaEMbIe TpruOOM-MakpomuiieToM Cryptomices maximus (Fr.) Rehm. Bun naiinen nepsbiM
aBTOpOM Hactosiero coobmenns B Koukopckom necandectse B 2018 1. Ha uBe (Salix sp.), Ha
orMeTke 1808 M H. y. M. B noiiMe pekH J[KOOH-APBIK, PSIIOM C KOTOPOM MPOXOJUT aBTOAOPOTa
Bumkex — Hapein — Topyrapt (Ksipreizcran — Kuraif). Ilpexne B pecryOiuke JaHHBIA BHI HE
oTMeyascs.

Bonesns nposiBisieTcst B 00pa30BaHUK HEKPO30B HA CTBOJIAX MOJIOJIBIX MB, CKEJIETHBIX BETBSIX
U noberax Tekyiero rojaa. Ha TONCThIX BETBSAX ATO JIOKAIBHbBIE TOBPEXKICHUS B BUJIE BBITSIHYTHIX,
OKPYIJIBIX WJIM OBAJIBHBIX YYaCTKOB, HAa TOHKHMX BETOYKAaX M IOOerax — HEKPO3bl KPYTOBBIC,
OXBATBIBAIOIIME WX IO OKPYXHOCTH. BHemiHe Oonie3Hb mpeacraBisieT coOOi YepHbIe clierka
B3/IyThIE TIOJICOXIIE KOPOYKH, OKPYXECHHBIC JXEITOH WM OpPAaHKEBO-KEITOM KeneoOpazHOi
cyocranmmeit. 1-3-metHue moOern 3achIXaloT IMOJHOCTHIO. BETKM craprie u ToJIe OCTaroTcs
KHUBBIMH CO CTOPOHBI, IJI€ HET NMPU3HAKOB Pa3sBUTHS OOJIE3HU, OHAKO OBIBAET, YTO TIOPAXKEHHBIX
YYaCTKOB Ha TaKHUX BETKAX HECKOJIbKO M pacIojararoTcs OHM CO BCEX CTOPOH. B Takux cimydasx
CKEJIETHAsl BETBb IOJIHOCTBIO ycbIxaeT. MMeroTcs ycoxiye Mononble AepeBlia, MOBPEXKICHHBIE
Cryptomices maximus.

Cucremarnueckoe mnonoxkenue Bupa: ['pymma Fungi > ormen Askomycota > kmacc
Leotiomycetes > nopsimok Rhytismatales > cemetictBo Rhytismataceae > pon Cryptomices > Bun
maximus [4]. UneaTudumnmpoBaH BU TPETHIM aBTOPOM HACTOSIIIETO COOOIIICHUSI.

Astop Buga —I'. Pem (H. Rhem). On ommucan ero nmompo6Ho aj1st ceBepHBIX cTpaH EBporibl o
coopam m3 ['epmanuu, Actpum u IlIBermm B mepuon 1887-1896 rr. OmHako mepBBIM, KTO
WITFOCTPUPOBAI M orvcal BHemHUH By rpuba B 1801 r., 6601 J[xeiivc Cayspou [5].

Pacripoctpanenue: Kanana, ceBep CLLA, ceBepHble crpanbl 3anaaHoii EBponbl. @paHis,
[lopryramusi, Ykpanna. B Poccum wm3BecreH B Apxanrenbckod, Jlenmnrpanackoii, Kypckoid,
Bonorozckoii obnactsax. JKuser Ha Bunmax Salix BO BIQKHBIX MeCTax — BOJIM3U PeK, Py4beB, OOJIOT
u zip. [6].

Takum 00pa3oM, MbI CUMTAEM, YTO OMUCAHHBIE (PAKTOPHI — HEYMEPEHHBIA BBHINAC CKOTA,
MacCOBOE Pa3MHOXKEHHE BPEIUTENEH M PacpoCcTpaHeHne TPUOHBIX OOJIe3HEH — OOJIbIIIas Harpy3ka
JUISl JIECOHACaKAEHUN Takoro Tuna. OHM MOINIM CTaTh NMPUYMHOM CHWKEHUSI YCTOWYMBOCTH W
(YHKITHH, BBITOJTHAEMBIX TOWMEHHBIMH JieccaMyd KoYKopcKoro jjecHruecTBa.

JINTEPATYPA

1. Hllamwuues b.H. Bnusaume BbIIaca CKOTa M PEXXKUMa 3ariOBEOBAHMS HA JIECHBIC KYJIBTYPHI apdd B
Keiprescrane // 3BecTrs BICIINX yueOHBIX 3aBereHu. JlecHoit xypHam Ne 2-3, ApxaHrenbek. 1995.
C. 191-195.

2. JKynycos H.C. BnusiHue BbIliaca CKOTa Ha TPaBsIHOM TIOKPOB OPEXOIJIOOBBIX JiecoB // 3BecTust By30B.
2016. Ne 12. C. 236-238.

3. FOnycobaes V.b., Mycuna JLb., Cytondykos A.T. JlnHamMuKa CTEMHON PaCTUTEINHLHOCTH TION BIUSHHEM
BBITIACA PA3HBIX CENTBCKOXO3AHCTBEHHBIX JKUBOTHBIX // Dkomorust. 2003. Ne 1. C. 46-50.

4. XKypasnee UU., Cenusanosa T.H., Yepemucunos H.B. Onpenenurenb rpuOHBIX OOJIC3HEH NEPEBLEB U
KycTapHHKOB. M.: JlecHast mpoMbIIIITeHHOCTB, 1979. 247 c.

5. Granmo A., Ramd T., Mathiassen G. The secrets of Cryptomyces maximus (Rhytismataceae). Ecology and
distribution in the Nordic countries (Norden), and a morphological and ontogenetic update. Karstenia 52.
Helsinki. ISSN 0453-3402. P. 59-72/

6. [Dnekrponnslii pecype.] URL: http://smf.ekoo.se/iucn/species view/191302.

87



YK 630.181+58.009

CBA3U MEXY CBA3AMU: 1OJIKEH JIN JIEC CJIEJOBATDH
HAIIUM MOJIEJIAM?

B.JI. TABPUKOB
Cubupckwuii penepanpHpIil yauBepcuTeT, KpacHospcek, Poccns (gavrikov-58@mail.ru)

PaCCMOTpeHa MOJCIb, KOTOpad IMOKAa3bIBACT, KaK CBA3dHbI MOKA3aTCJIMW CTCICHU B COOTHOIICHUSX,
OIMUCBhIBAIOIINX  CAMOM3PCIKUBAHUC W  AJJNIOMETPUYCCKUE 3aBUCUMOCTH. OTH CBSI3U  OBUIH
IIPOAEMOHCTPHUPOBAHEBI ITOCPEACTBOM TOI'0, YTO MOAECJIb MOXKET MPEACKa3bIBaTh OJUH U3 HOKaBaTeHCﬁ,
€CJIM U3BCCTCH L[pyrof/'l. HOKa3aHO, YTO TOYHOCTH Hpe,[[CKaBaHI/Iﬁ JO0CTAaTOYHO BBICOKA.

RELATIONSHIPS BETWEEN RELATIONSHIPS: WHETHER THE FOREST
SHOULD OBEY OUR MODELS

V.L. GAVRIKOV
Siberian Federal University, Krasnoyarsk, Russia (gavrikov-58@mail.ru)

The model formulated shows how relationships including self-thinning exponents and allometric
exponents may be linked to each other. The linking has been demonstrated by the ability of model
formulas to predict an exponent if two other exponents are known. The predictions were rather
accurate for Scots pine data.

3a 6osee 4eM MOJYTOPACTOJETHIO MCTOPUIO JIECHAs TaKCalusi HAKOMHJIA OTPOMHBIN
OTIBIT ¥ MacCHB JAHHBIX O CTPOCHUU M POCTE IPeBOCTOEB. B uacTHOoCTH, OBUT ChOpMYIHPOBAH
NOAX0J K MOP(QOMETpPHUUYECKUM MapaMeTpaM, KOTOPBIMU MOJb3YIOTCSl BCE JIECOBEAbl MHpa
(BBICOTa, AMAMETP Ha BBICOTE TPYIH, MOKa3aTeiau (GopMBbl CTBOJIA, TYCTOTA APEBOCTOS U TIP.).
Hapsiny ¢ 3TUM ObUTH yCTaHOBIJIEHBI 3aKOHOMEPHOCTH, YIPABISIONINE B3aUMOCBSI3IMU MEXKIY
9TUMHU MapaMeTpaM, T. €., HAIPUMCP, KaK CBA3aHbBI AUAMCTPp W BBICOTA CTBOJIA, I'YCTOTa
JIPEBOCTOEB U CpPEHHI JuaMmeTp JIepeBheB B HUX W T. I. Ha ompeneneHHOM 3Tare BO3HUK
3aKOHOMEPHBIA BOIPOC: CYIIECTBYIOT JIM CBSI3U CIEAYIOIIETO MOPs/iKa, B HEKOTOPOM pOJIE
«CBSI3U MEXY CBSI3AMU»?

BepositHo, mepBble pabOTBI TakOro coOpTa TMOSBHIWCh U3 aHaldW3a 3aKOHOB
caMou3pexuBaHus U npuHaaiexar Bemepy [7, 8]. Bemnep ananusupoBal, Kak MoKa3aTelb
CTENEHU B 3aKOHE CaMOM3PEXKUBAHUS CBSI3aH C IMOKA3aTEJIeM CTENEHU B aNIOMETPUUYECKUX
3aBUCHUMOCTSAX. Bmocnencrsun HMuoye [5, 6] Takke MNpUBJIEK BHUMAaHHE K TOMY, YTO
3aBUCHMOCTH THUIA «pa3Mep — pazMep» U «pa3Mep — rycTOTay MOTYT OBITh CBSI3aHBI APYT C
JIPyroM 4uepe3 CBoU mapameTpsl. ['aBpukoB [2, 3, 4] ucciaegoBan NpoCTyr0 Fr€OMETPUUYECKYIO
MOZACIIbL APCBOCTOA W IMOKa3ajl, YTO «CBA3U MCKIY CBA3SIMU)» MOTYT GBITB OGH&py)KGHBI JJIA
zaucumocteit R(N) m H(R), rme N — rycrora apeBocrtosi, R — cpeanuii paguyc ctosios, H —
CpCaHAA BBICOTA. brito YCTAHOBJICHO, YTO IIPpHU HAJIMYUU I/IH(bOpMaI_[I/II/I O TOM, KaK MCHACTCA
cyMMmapHasi OOKOBasi MOBEPXHOCTb CTBOJIOB, IMOKa3aTeld CTENEHH B ATHX 3aBUCHUMOCTSIX
MOT'YT 6I>ITB JICTKO CBSA3AHLI U, CJICAOBATCIILHO, ITPCACKA3aHEbI.

[lycThb B COOTBETCTBMU C T€OMETPUYECKOW MOJECIBIO [2] MMEIOT MECTO CIIEIYIOIIHE
COOTHOUICHUS:

Vz%ﬂ-Rz-H-N (1)
; Y

R [— N 2 | )
N7

rae V Oo3HadaeT CyMMapHbli 00BEM CTBOJIOB B JIPEBOCTOE (MCIOJIB3YETCS KOHHMYECKas
annpokcumanus), N — rycroty, R — paauyc ocHoBaHu#l cTB0OJI0B, H — BBICOTY CTBOJIOB.
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B Teopusx camou3pexuBaHUS paccMaTpUBAETCsS CBsI3b OOLIEro oObeMa CTBOJOB C
I'YCTOTOW B BHJI€ CTENIEHHOM 3aBUCHUMOCTHU. [lycTh manee cymmapHbiii 00beM V MOXeT OBITH
CBsI3aH C rycToToM N Kak

a

Voo N™ 3)
rje o — mokasarenb creneHu B cBsa3u. CootHomeHus (1) u (3) mpu KOMOMHUPOBAHUHU JAIOT
cBs3b Mexay H u R:

2
—(1-a)-2
H < R” , (4)
IJIe OKAa3aTeNb CTENEHH MOKHO IS KPATKOCTH 0003HAUMTH KaK
2
,3=;(1—05)—2 : (5)

Jlerko yBuaeTh, uTo ToKazatenu creneHd B (2), (3) u (4) GyHKIMOHATBHO CBS3aHBI
Mexy coboit. Hampumep, eciii Y v 00 ©3BECTHBI, TO 3 MOKHO HETIOCPEICTBEHHO BBHIYHCIUTH
WIM, WHBIMH CJIOBaMH, mpeicka3zarh. Llenpio pabGoTbl ObUIO TPOBEPUTH, MOTYT JH 3TH
TEOPETUYECKHE BBIKIAAKA paboTaTh C pealbHBIMU SMIUPHUYESCKUMU JaHHBIMU. Ecnun
SMITUPUYECKHA OIEHUTH JIBa M3 TpeX Mokazateneit creneHu B (2), (3) u (4), To HACKOIBKO
YCIICITHO MPUBEACHHBIE (OPMYIIBI MOTYT MPECKA3aTh BETUYUHY TPETHETO TOKa3aTes?

B wuccnenoBaHum HCMIONB30BAINUCH JaHHBIE MO JAPEBOCTOSIM COCHBI OOBIKHOBEHHOM
(Pinus sylvestris L.), cobpannsie B.A. YcomnbuesiM [1]. Oqun HaOOp AaHHBIX BKIIOYAI
0a30BbIe MapaMeTphl, OMUCHIBAIOIINE JPEBOCTOM: CPEIHUN IUAaMETp Ha BBICOTE TPYIH,
CPEIHIOI BBICOTY, TYCTOTY M 3amac. J{ms 1enel ucciaenoBaHusi BEIUKUCICHHBINA coriacHo (1)
CYMMapHbIi 00beM 0003Hayancs Kak Ve, 4TOOBI OTIAMYATH €ro OT TAOIUYHBIX 3HAYCHUI,

NPUBOJUMBIX B MyOnuKanusax. Pagnyc cTBoioB R BEIUHMCIICS Kak MOJOBHHA JHAaMETpa Ha
BbICOTE Tpyau. Beero ast 06paboTku 66110 B35TO 43 HAOOpa JAHHBIX.

3HavYeHUs BCEX
L6 napamerpoB (N, R, H u V)
o M / ObUIM  CHayalla IPOJIOTa-
I 12 / pudMHUpPOBaHBI. 3arem
% 1.0 3HAYCHUS MoKa3areyeun
s
S os CTEIIEHU B CBA3SIX MEXKIY
2 o napameTpamu ObuH
o HalJeHbl KaK HAaKJIOHBI O
[co}
0.4 ¢ COOTBETCTBYIOIIUX
0.2 JTUHEHHBIX QYHKIHHA
0.0 ; : ; ; . ; : . logY =k + &-logX,
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 16 rae Y u X — 3aBHCHMAas |
Br (n3mepeHHoe) HE3aBUCHMAsi TIEPEMEHHBIE,
COOTBETCTBEHHO, a k —
Puc. 1. 3nagenus B_r u B_c a1 HaOOPOB TaHHBIX COCHBI norapupm koo duHeHTa
00bIKHOBeHHOM. [Ipsimas muHMs cooTBeTCTBYET B 1=[ € Gynximy. Ornenka

MapaMeTpoB MPOBOIUIACH C
MOMOIIbIO CTATUCTUYECKOTO MakeTa Statistica 6.

3naueHus nokasarens crenenu B cBsi3u H(R) (4) o6o3HaueHb! 31ech Kak 31, OHU ObLIH
TIOJTyYEHBI TIOCPEJICTBOM PETPECCHOHHON Tpoleaypsl. B To ke camoe BpeMst 3HaueHHe 3 ¢
MO>KET OBITh BBIUMCIICHO U TIOTYYaeTCsl, COTJIACHO MOJIETH, U3 BhIpaXeHHsI (5) MPU U3BECTHBIX
o u y. 'papudecku cooTHomenue B r u _c mokazaHo Ha puc. 1. OTKJIOHEHHE BBIYHCICHHBIX
(B_c) n m3mepenHbIX (1) mapaMeTpoB MOXKHO OLIEHUTH pocToii popmymoii (B c— B 1)/p _c.
Oro otkioHeHnue 66110 MeHee 1 % B 30 u3 43 HabopoB ganubIx (~70 % ciydaes).
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BaxxHO 3amMeTuTh, YTO WCMOJB30BaHHBIC JaHHBIC U3 MOHOTpaduu B.A. Yconbuera [1]
NPECTaBISIIOT cO00l B M3BECTHOH Mepe MPOW3BOJIbHBIE HA0OPHI OMUCAHUN JPEBOCTOEB.
JlelicTBUTENBHO, aBTOP JaHHBIX, IPOLMTUPOBAHHBIX B MOHOIpauH, MOI BbIOpaTh KaKOH-TO
JPEBOCTOM JIJIs1 MCCIIEI0BAaHUM MIIM HE BBIOpaTh, MOT OMYOJMKOBATh 3TU JaHHbIC WK HeT. U,
TEM He MeHee, (OpMyJbl MPOCTOH TEeOMETPUYECKOHM MOJENH, IO-BUIUMOMY, SIBISIOTCS
BIIOJTHE pabouumu Uit WH(pOpMAMM Takoro poxaa. Jias HECKONbKHMX HaOOpOB JaHHBIX
CTAaTUCTHUYECKUE OLIEHKU MapaMeTpoB ObLIM CJ1a00 MM COBCEM He3HAYMMbIMU. OJHAKO Jaxe
B TaKUX CIyYasX PacXOKJICHHE MEXIy OICHEHHBIMH M BBIYMCICHHBIMU 3HauYCHHsIMU (B r U
B_c), kak mpaBuIo, He MpeBbImano 3 %, yTo HEIUIOXO IS UCCIeoBaHUi B 00JacTH JIECHOMN
DKOJIOTHH.
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3. Gavrikov V.L. Stem surface area in modeling of forest stands. Cham: Springer, 2017. P. 100.
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analyses // J. For Res. 2018. 29: 575-582.
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(Cryptomeria japonica D. Don) and Japanese cypress (Chamaecyparis obtusa Endl.) trees // J.
Forest Res. 2004. 9 (1): 45-50.

6. Inoue A. Allometric model of the maximum size-density relationship between stem surface area
and stand density // J. Forest Res. 2009. 14 (5): 268-275.

7. Weller D.E. Self-thinning exponent correlated with allometric measures of plant geometry//
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BJAT'OJAPHOCTM. lccnenoBanre BBIITOJIHEHO NPH (DHMHAHCOBOH mmoanepkke Poccuiickoro
¢doHna (yHIAMEHTANBHBIX HCCIEJ0BaHMA, MpaBUTENLCTBA KpacHospckoro kpasi, KpacHospckoro
KpacBoro (QoOHIa HAyKH B paMKaXx Hay4yHOro mpoekta «lIporHo3 pernoHambHO-CeU(pUIHBIX
OTKJIMKOB OOpEallbHBIX JIECOB TOPHBIX paiioHOB CuOWpHm Ha TI00adbHBIE W3MEHEHHS MPUPOIHOMN
Cpellbl W TPaeKTOpPHU DJBOJIONWU JAHIMAPTOB JJISI CHUKEHUS OSKOJIIOTUYECKUX pHUCKOB, U
3((HEKTUBHOTO JOJATOCPOYHOTO TUIAHUPOBAHUS JCSITEILHOCTH PAa3HYHBIX OTPACICH IKOHOMHUKUY.
I'paat POOU Ne 19-05-00091 «Ilo3zmHerononeHoBas nUHAMHKA OOpeaIbHBIX JecOoB A3WU Ha (oHE
MEHSOIIHNXCS TEOXUMUICCKUX U KIIMMATHIECKUX YCIOBHI.
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CITYTHUKOBAS T'PABUMETPUSA B AHAJIN3E CBA3U YCBIXAHUA
TEMHOXBOMWHBIX C AHOMAJIMSIMHU BJIAKHOCTH IMOYBBI

A.C.TOJIIOKOB!2, C.T. UM" 2, B.W. XAPYK'?

'Uncruryr neca um. B.H. Cykauesa CO PAH, Kpacnospck, Poccus (jedirevan@ya.ru,
stim@ksc.krasn.ru, v7sib@mail.ru)
2 Cubupckuii QpenepanbHblii yausepeutet, Kpacnospcek, Poceus

Ha ocnoBe rpaBumerpuuecknx (cuctema GRACE) wum3Mepenuii mcciemoBaHa CBS3b YCBIXaHUSA
TEMHOXBOMWHBIX JpeBOCcTOeB CHOMPHU C aHOMAITUSIMU BIIATOCOJISPIKAHUS TTOYBBI

SATELLITE GRAVIMETRY IN ESTIMATE OF THE RELATIONSHIP THE
DECLINE OF DARK NEEDLE CONIFEROUS FOREST WITH ANOMALIES SOIL
MOISTURE CONTENT

A.S. GOLYUKOV"2 S.T.IM"?, V.I. KHARUK"?

'V.N. Sukachev Institute of Forest SB RASc, Krasnoyarsk, Russia (jedirevan@ya.ru,
stim@ksc.krasn.ru, v7sib@mail.ru)
2 Siberian Federal University, Krasnoyarsk, Russia

On the base of gravimetric (system GRACE) measurements the relationship of water mass and losses
of dark coniferous forest stands of Siberia has been studied.

B mocnennme pecartuneTuss B OOpealbHBIX JiecaX OTMEYAeTCS 3HAYUTENBHBIA POCT
IUIOHIA/IM YCOXIIMX JPEBOCTOEB M3-3a BO3pPACTaHMsI TEMIIEpaTypbl BO3JlyXa U apUAHOCTH
KJIUMaTa B CHHEPrU3Me€ C BO3JIEUCTBHEM HaceKoMbIx-Bpeautenen [1, 3, 4]. B »Toil cBsizu
3HayuMa pazpaboTKa METOJIOB OINPEAEICHHS YCIOBUN YBIaKHEHUS JIECHBIX TEPPUTOPHIL.

Henp wucciaenoBanusa. Pa3paboTka MeToga TPaBUMETPUUYECKOTO — OINPEACTICHUS
BJIQKHOCTH TIOYB, aHaJIW3 CBSI3M M3MEHEHHH BOJHON MacChl M YCBIXaHUS JAPEBOCTOEB,
chopMupoBaHHBIX KenpoM (Pinus sibirica du Tour), nmuxtoit (4bies sibirica Ledeb.) u enpro
(Picea obovata Ledeb.). Uccnenyemas tepputopus CubOupu orpaHudeHa KOOpPJIWHATAMH
50°... 80° c. m1. m 60°...120° B. 1.

['paBumeTpuueckue usmepenus cnytHukoBoi cuctembl GRACE (Gravity Recovery and
Climate Experiment) mO3BOJSIIOT OI€HMBATh AWHAMHKY BOJHOW Macchl. B manHoii pabote
AHAJTM3UPOBAIUCH CPEAHEMECSYHBIC aHOMAJIMM BOJHOTO JKBHBaJIeHTa Macchl (ABOM, cm)
OTHOCUTENEHO 6a3oBoro nepuoaa (2004-2009 rr.). Tounocts u3mepenuir ABOM cocraBnsieT
10-30 MM, npoctpancTBeHHOe paspemienne 1° [5]. JlaHHbIE O JIE€CHBIX TEPPUTOPHUAX
u3BneueHsl u3 npoaykra Global Forest Change (mepuon 20002018 rr., paspemienue 30 m)
[2]. IIpeobnamaronme mopoapl omnpenemsumch mo kapre VEGA2006 (mpocTpaHCTBEHHOE
paspemenue 230 wm; http://pro-vega.ru). KonTypsl rapeit momydensl u3 mpoaykra MODIS
MCD64A1 (pa3pemenue 500 m).

AHanM3 cocTosUT U3 CleAyomX 3Tanos: (1) U3 TaHHBIX 0 TUHAMUKE JIECHOTO TTOKPOBa
BBIPE3ATMCh TEPPUTOPUU Tapel; (2) maHHbIe pa3Ae/sUIUCh HA 3 CIOSA, KaXKIbIM U3 KOTOPBIX
COOTBETCTBOBAJ OIPENEICHHON JApeBecHO mopoze; (3) pacCUMThIBAICS PACTPOBBIA CIOH
CyMMbl MUHUMAJBHBIX JICTHHX (MIOHb — aBryct) 3HadeHud ABOM; (4) Bwuucisiics
PACTpPOBBIA CIIOW, PAaBHBIM MPOU3BEICHUIO CI0S MUHUMYMOB ABOM U miomaan morudumx
IpeBOCTOEB; (5) MOACUYUTHIBAINCH €XKErOJHbIE M CyMMapHble IUIOMIAU H3MEHEHUS
npeBoctoeB. O6padoTka mpousBoamiaack B mporpammax ESRI ArcGIS u B Microsoft Excel.

AHanu3 1mokazaia, YTO CMEPTHOCTh KEAPOBBIX, MHUXTOBBIX M E€JOBBIX JIPEBOCTOEB
Bo3pactaer ¢ ymenbiieHueM ABOM (puc. la). HaGmronaroTcs 3HaYMMBbIE paziudusi MEXKIY
MeIMaHaMHU TUIONIAZEH YCOXIIMUX W HUBBIX APEBOCTOEB OTHOCUTEIBbHO BeIMUYMHBI ABOM
(puc. 16, B, T); Bnarocoiep>kaHue B MOYBAX KUBBIX IPEBOCTOEB 3HAYMMO MPEBBIIIACT TAKOBOE
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B ycoxmux (Tabm. 1).
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Puc. 1. CMepTHOCTh TEMHOXBOWHBIX (@), IIOMIAIN YCOXITHX W 00IIas IIomaas ApeBocTos (0, B, T)

Tabmuma 1. Menuansl u kBanTWwIH (5 % 1 95 %) pacnpeneneHuid TIIOMAAN yCOXIITUX APEBOCTOEB
otHocuTenbHO ABOM (dopmaT 3anuceii: kBanTuib 5 % / meauana / kBantuiib 95 %).

IInxToBBIE IPEeBOCTON Kenposbie npeBocton EnoBbie gpeBocTon
#| Ilepemennas
Ycoxmme Kusble Ycoxmme Kusbie Ycoxmme | Kusbble
-2,1/-3,6/ | -1,5/-3,4/ | -2,2/-3,9/ -1,6/-3,6/ | -2,2/-3,5/ |-2,0/-3,3/
I GRACE minveur, cm |7 4 5 4,6 -4,7 5.2 -6 5.8

[losnydyeHHbIE NaHHBIE YyKa3blBalOT HAa IPUMEHHUMOCTb TPaBUMETPUYECKOM CHEMKH B
HCCJIEIOBAHUM DPEXKHMMa YBIAKHEHHS JIECHBIX TEPPUTOPUM, a TaKKe Ha BO3MOXHOCTh
OoOHapy>KeHHsI aKTyaJIbHBIX U OTEHIIMAJIBHBIX 30H YCHIXaHUS IPEBOCTOEB.

JUTEPATYPA
1. Tyuuna O.I1., FOpves A.H., I[loocopnux I1.B. Kpatkuit 0030p CAHUTApHOTO U JIECOMATOIOTHIECKOTO
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HCIOJb30BAHUE ABTOMATHYECKOM CACTEMbI MOHUTOPHHI'A
JIECOJIYT'OBbBIX 9KOCUCTEM B 3AITA/THOM 3ABAUKAJIBE

B-M.H. TOHUMKOB', A.B. BA3APOB?, A.Il. MAHT'ATAEB', )K.5-M. TOHYMKOB?,
P.C. CbIYEB?

"MuctutyT 001mIEeH U sKkciepuMenTanbHol 6uonorun CO PAH, Yian-VY m, Poccus
(batomunk74(@mail.ru)

2HWncruryT usndgeckoro Marepuanosencaus CO PAH, Ynan-Y 1, Poceus (alebazaro@gmail.com)

3 BypsiTcKas TocyIapcTBEHHAs CENbCKOX03AMCTBEHHAs aKkaiemust uM. B.P. ®umnmosa, Yian-Y 1, Poccust

AtMocepHo-IouBeHHBI n3MepuTenbHblid Komiuieke (AIIMK) mo3Bomser mpoBoauTh HEMpEphIBHBIC
JIOJITOBPEMEHHbIE aBTOMATHUECKUE U3MEPEHUSI OCHOBHBIX METEOPOIOTHUECKUX [TapaMeTpoB aTMoc(epsl
¥ TOYBHI ¢ TyOouHbl 3,2 M 110 BbIcOTHI 10 M. MccnenoBaHbsl TemmepaTypHbIE PEKHUMBI KOHTPACTHBIX
JaHAmadToB B pa3HBIX THIIAX paclpoCTpaHEHUsI MHOToJieTHEH Mep3ioTel PecrryOnuku Bypsitus.

USE OF AUTOMATIC MONITORING SYSTEM FOR FOREST AND MEADOW
ECOSYSTEMS IN THE WESTERN BARREL

B-M.N. GONCHIKOV', A.V. BAZAROV?, A.Ts. MANGATAEV', ZH.B-M. GONCHIKOV?,
R.S. SYCHEV?

!Institute of General and Experimental Biology, Siberian Branch of the Russian Academy of Sciences,
Ulan-Ude, Russia (batomunk74@mail.ru)

2 Institute of Physical Materials Science, Siberian Branch of the Russian Academy of Sciences, Ulan-
Ude, Russia (alebazaro@gmail.com)

3 Buryatsky State Agricultural Academy after V.R. Filippov, Ulan-Ude, Russia

The soil and atmospheric measuring equipment (SAME) automatically measures the meteorological
parameters of the atmosphere and soil from a depth of 3,2 m to a height of 10 m. The temperature
regimes of contrasting landscapes in different types of permafrost distribution in the Republic of
Buryatia have been studied.

[IpencraBneHo onucaHne WHHOBALMOHHOTO aTMOC(EPHO-IOYBEHHOTO U3MEPHUTEIHHOTO
komruiekca (AIIMK) wu mnpoBeneHbl MOHUTOPHHTOBBIE HCCIIEIOBAHUS  JIECOYTOBBIX
JaHamadToB, I/1€ Ha KIIOYEBHIX ydacTkax ycranoBieHbl AIIMK n mouBeHHBIE perucTpaTopsl
[3] B 3aBUCHUMOCTH OT THUIIOB PAaCIpOCTPAHECHUSI MHOTOJIETHEH Mep370ThI (pHC. 1.): CIUTONIHON
— B LEHTPAJIBHON 4acTh BUTUMCKOrO IIOCKOrOpbs, NOJUroHe «barmnapuH» Ha MEp3JIOTHBIX
JEPHOBO-KpUOMETaMOP(PHUUECKUX TJIeeBaThIX MOYBAX; MPEPHIBUCTON — Ha tore Butnmckoro
IUIOCKOTOpbsl, MOJNUroHe «EpaBHa» Ha MEP3JIOTHBIX YEPHO3EMAX INIMHUCTO-UILTIOBHAIBHBIX
KBa3UIJIEEBbIX; OCTPOBHOM — Ha ceBepe CenleHrnHckoro CpeaHeropbs, noiurone «Kuxkuara
Ha 4YepHO3eMaxX KBa3WIJICEBBIX U B MNpUOpexkHOoi monoce Bocrounoro Ilpubaiikambs,
nonurone «['opsUnHCK» Ha TOA0Ypax OMOJ30JIEHHBIX.

OCOOCHHOCTBIO KOMILJIEKCA SBISETCS JOJITOBPEMEHHOE aBTOMATHUECKOE H3MEpEeHHE
BEPTUKAIBHOTO MPO(UIs TeMIepaTypbl M BIAXXHOCTH B CHCTEME «I104YBa — arMmocdepa» ¢
riryOuHs! 3,2 M 710 BBICOTHI 10 M. OTHOBpEMEHHO M3MEPSIOTCS KIMMATHYECKHE MapaMeTphl:
CKOPOCTb W HaNpaBJICHHE BETPA, YPOBEHb COJHEYHOW pPAJMALMH, KOIMYECTBO KHUIAKUX
OCaJKOB M YPOBEHb CHEra, a TaKXKe IMPOBOJUMOCTHU IMOYBEHHON BOJbI. JlaHHBIE CUUTHIBAIOTCS
TUCTaHIMOHHO dYepe3 GSM-MozeM 10 COTOBOMY KaHaly CBsI3M B online-pexume.
ABTOHOMHAas paboTa CHUCTEeMBI 00eCIEYMBAETCs HMCIOJIb30BAHWEM COJIHEUYHOM Oarapen H
akKymyJssitopa [2].

Kimumar 3anagnoro 3alaiikanbs OTIMYaeTCS pPE3KOH KOHTHHEHTANbHOCTHIO. OHa
MPOSBISETCS B 3HAYUTENbHBIX aMIUIUTYyJaX KojeOaHus TeMIepaTypbl BO3AyXa, a TaKkKe
HEOOJIBIIIOM KOJUYECTBE OCAJIKOB MPHU KpaiiHeM HEpaBHOMEPHOM paclpe/IeiiCHUU B TCUCHHE
roma (puc. 2). CeBepHasi 4YacTh pailOHa HMCCIICIOBAaHUM OTJIMYAETCS CYPOBBIM KIMMAaTOM
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3UMHETO II€pruoaa.

DISTRIBUTION OF DIFFERENT PERMAFROST TYPES
Legend
I Continucus permafrost
Insular-to-Continuous transition zone «
Insular permafrost of different thicknesses h
50-30 meters
30-20 meters
less than 20 meters

= — SAME-Loggers
©— Ulan-Ude

f.. ™ —~
jkithnE_a_? 3
i
,—7 = _AREAS OF DIFFERENT PERMAFROST TYPES
- Permafrost type S, km? S, %

= C Continuous 121.210 34.5

L \f%—}’f:’ Transition zone 109.967 313
Insular, 50-30 m 36.890 10.5
Insular, 30-20 m 37.693 10.7
Insular, <20 m 45.322 12.9

Puc 1. KapTa pacmpocTpaHeHus pa3HbIX TUIIOB MHOTOJICTHEH MEp3MOTHI [ 1] U cxema pacronoKeHus
nonuroHos AITMK

Prec(s) soil)
R air

Prec(s)

T,°C (soil)
T,°C (air;

Prec(s),mm
Prec(s),mm

Puc. 2. JIlunamuka cpefHEMECSIHON TeMITepaTyphbl BO3AyXa, TEMIEPaTyphl MOBEPXHOCTH ITOYBHI H
0CaJIKOB, a — MONKUToH «EpaBHa, 0 — MOJUToH «[ OpSUHHCKY

AHanu3 TOJIyYEHHBIX JAHHBIX Ha IOJIMIOHAX TIOKAa3bIBa€T MPOCTPAHCTBEHHO-
BPEMEHHYI0O H3MEHYMBOCTH TEMIIEpaTyphl IOYB OT IOBEPXHOCTH [0 IIyOuHBI 3,2 M.
TemnepaTypHblii peXUM MEP3IOTHBIX JEPHOBO-KPHOMETAMOP(UUYECKUX TJIeeBaThIX U
MCP3JIOTHBIX YCPHO3CMOB TIIMHUCTO-UJIJIFOBUAJIBHBIX KBa3uUIrJjicCBbIX OTHOCHUTCA K
MEpP3JIOTHOMY THITY, @ YEPHO3EMbI KBa3HIJeeBble U MOA0YPHI OMOA30JIEHHBIE — K JJIUTEIBHO
Ce30HHOIpoMep3atoleMy tuny. [loaToMy mpoiecc ycTOHYMBOTO MpoMep3aHusi MEP3IOTHBIX
JIE€PHOBO-KpUOMETaMOP(PUUECKUX TJIEeBATHIX IMOYB HAYMHAECTCSI PaHbIIE, YeM MEP3JIOTHBIX
YCPHO3CMOB TI'NTMHUCTO-UJUIFOBUAJILHBIX KBA3UIJICCBBIX, U 3aKAHYMUBACTCA CIUSAHWCM B KOHIIC
OKTSIOpS ¥ B Hadajie HOSIOPSI CO CIUTONIHOW Mep3JioToi Ha riyoune 2,0 m B barmapune u 2,6 m
B Epasue (puc. 3).

[Tpouecc ycToiiunBOro NpoTavBaHus MEP3NOTHBIX MOYB HAUMHAETCS C Hayaja anpens —
cepeauHbl Mas. AKTUBHAs TEMIIEPATypa B T'yMyCOBOM FOPU30HTE IPOHUKAET B CEPEANHE Mast
B barnapune, a B EpaBHe B KOHIIE anpens ¥ IepKUTCS 10 Hadajga CEHTI0psa. MakcumaibHas
I‘JIY6I/IHa AKTUBHBIX TCMIICPATYp B JAHHBIX YCPHO3CMax KBA3UIJICCBBIX U HOI[6yan
OTIOJI30JIEHHBIX MOJKET JO0XoauTh a0 1,6 M m 2,6 M B aBrycre — ceHTsOpe. Hauamo
mpoMep3aHusi OOBIYHO COBIAAAET C MEPBBIMU 3aMOpPO3KaMU B OKTsAOpe. Tak 3akaHUMBaeTCs
MOJIHBIM IIMKJI IPOMEP3aHUs U MPOTAUBAHUS MEP3JOTHBIX JIEPHOBO-KPHUOMETaMOPPUUECKUX
TJICCBATBIX MOYB W MCP3JIOTHBIX YCPHO3CMOB TIJIMHUCTO-HUIIJIIOBUAJIBHBIX KBA3UTJICCBBIX
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JECOOBPA3OBATEJIbHBIN MMPOIECC C YYACTHEM TEMHOXBOMHBIX
IMOPO/J HA 3AITAJHOM CKJIOHE IOKHOI'O YPAJIA

[O.I1. TOPUYEB!, A.H. IABBIJIBIYEB?, U.P. IOCVYIIOB!, ®.10. KYJIATMH?

' FOskHO-Y paibCKuii rocy1apeTBEHHbIN PUPOJIHBIN 3ar0BeHAUK, PecriyOnuka BanikoprocTan, Poccust
(revet_zapoved@mail.ru )
2V pumcknii macTHTYT 6MOT0rMU PAH, ¥V da, Poccus (shur25@yandex.ru)

B cratee mpeacTaBneHBl pe3yNbTAaTHl HWCCIENOBAHWN, TNPOBENEHHBIX Ha Tepputopuu HOxHO-
YpalbCckoro rocyiapcTBEHHOTr0 MPUPOJHOIO 3amoBenHUKa. [IpuBeneHbl moka3zaTelnu IIEHOTUYECKON
AaKTUBHOCTH €T CUOUPCKOW M MHUXTHI CHOMPCKOil. OuepueHbl SKOTOMMNYECKHIE apealibl TEeMHOXBOWHBIX
TIOPO/I.

FORESTRY PROCESS WITH PARTICIPATION OF DARKWAY TYPES OF TREES
IN THE WESTERN PART OF THE SOUTHERN URALS

Yu.P. GORICHEV!, AN. DAVYDYCHEV?, LR. YUSUPOV!, A.Yu. KULAGIN?

!'South Ural State Nature Reserve, Republic of Bashkortostan, Russia (revet zapoved@mail.ru)
2Ufa Institute of Biology, Russian Academy of Sciences, Ufa, Russia (shur25@yandex.ru)

The article presents the results of research conducted on the territory of the South Ural State Nature
Reserve. The indicators of coenotic activity of Siberian spruce and Siberian fir are given. The ecotopic
area of dark coniferous tree species are outlined.

l'eorpaduueckue apeanabl TEMHOXBOMHBIX MOpoa enu cubupckoit (Picea obovata
Ledeb.) u muxter cubupckoit (Abies sibirica Ledeb.) oXBaThIBalOT HU3KOTOPhS 3aIaTHOTO
makpockioHa KOxxHoro Ypana k ceBepy oT 54 napamenu [4, 8]. B nannom peruone (paiion
HIMPOKOJINCTBEHHO-TEMHOXBONHBIX JIECOB) B JIECOOOpPA30BATEIBHOM IpOLIECcCe NMPUHUMAIOT
ydyacTHe TNPAKTUYECKH BCE JApPEBECHbIC BUBI, Mpou3pactaiomme Ha IOxHoM VYpare.
Kopennyto pPacTUTEIBLHOCTh paiioHa o0Opa3zyror dhopmaruun TEMHOXBOWHBIX,
IIMPOKOJUCTBEHHBIX ~ M CMEIIAHHBIX  IIMPOKOIMCTBEHHO-TEMHOXBOMHBIX  JIECOB.
TeMHOXBOWHBIE TOPOJBI SBIAIOTCS BaXXHOM COCTABIISIIOIICH YaCThl0, HEOTHEMIIEMBIM
AIIEMEHTOM JIBYX (hOpMaIHii — TEMHOXBOWHBIX U IIUPOKOINCTBEHHO-TEMHOXBOWHBIX JIECOB.

JlecHble 3KOCUCTEMBI paiioHa 10 MOCIEIHEr0 BpEMEHU U3y4YeHbI Cl1abo, CTallMOHAPHbIE
UCCJIEIOBAHMS TPOBEJACHBI JHIIb HA OTIACIBHBIX JIOKANbHbIX ydacTtkax [l, 7]. Hamm
MCCIIEIOBAHMS BEJIUCH B 3anaqHoM yacTu FOxHOo-Y panbCKoro rocyJapcTBEHHOTO MPUPOIHOTO
3alI0BEIHUKA, OTHOCSIICHCS K paloHy MIHPOKOJIMCTBEHHO-TEMHOXBOMHBIX JIecOB. PaiioH
OXBa4Y€H MApIIPYTHBIMHU HCCIIEAOBAHUAMHU, TAKXKE MPOBEACHbI CTAllMOHAPHBIE UCCIIEIOBAaHUS
Ha MPOOHBIX IUIoMAAsX [2, 3, 5, 6].

Kak mokazano oOcienoBaHue TEpPUTOPUH, B PAOHE MPECTABICH ITUPOKUN CIEKTP
JIECOPACTUTEIBHBIX YCIOBUNA. TEeMHOXBOWHBIE MOPOIBI YYACTBYIOT B JIECOOOpPa30BaTEIHLHOM
nporecce B OonbmuHCcTBe TuUroB JIPY, 3annMas pa3Hple IIEHOTHYECKHE TO3UIUU B
¢uTOIIEHO3aX — OT a0COMIOTHBIX HAU(DUKATOPOB B OOPEANBbHBIX HACAKACHUAX 10 €IMHUYHOTO
MPUCYTCTBHS B HEMOPAJIbHBIX HACAKICHUSX.

B paitone mpocnexuBaercss BbICOTHast auddepeHunanuss 60peanbHbIX TEMHOXBOWHBIX
necoB. OHU 00pa3yroT 2 BRICOTHBIX TONMOTpaUUECKUX KOMIUICKCA: HUKHUHN (JIOJTUHHBIE Jieca)
U BepXHUM (HaropHele jeca). JloMMHHbIE TEMHOXBOWHBIE JieCa 3aHUMAIOT JHMINA U HUKHUE
YacTH TEHEBBIX CKIOHOB. HaropHele TEeMHOXBOIHBIE Jieca paclpoOCTpaHEHBI MO TpeOHAM U
BEpIIMHAM BBICOKMX XpeOTOB Ha BbicoTe Oosiee 700 M H. y. M. bopeasibHbIe KOMIIJIEKCHI
pa3zeneHsl MojocaMu CyOHEeMOpPaIbHBIX JIECOB.

MarepuanoM s CTaTbU MOCHY)KWUJIM JIaHHblE TaKcallud JApPEeBOCTOA U ydeTa
BO300HOBJICHHS, TIONy4eHHbIe Ha MpoOHBIX muiomansx (III1), kotopbie OBLIM 3aJ0KEHBI B
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KOpPEHHBIX U ycinoBHO-KopeHHBbIX (YK) HacaxmeHusx — TeMHOXBOWHBIX HaropHeix (3 I1I1) u
nomuHHbIX (3 [III), B mmpokonucTBeHHO-TeMHOXBOMHBIX (4 IIIT), a Takke B MPOU3BOIHBIX
HacaxaeHUsX — ocuHHuKax (2 I1I1) u 6epesnskax (2 I1IT).

B HaropHplX TEMHOXBOMHBIX JIECaX Y4YaCTHE TEMHOXBOWHBIX IOpPOJ B COCTaBE
JIPEBOCTOSA KOPEHHBIX HacaxaeHu nocrturaet 10 equnui, YK Hacaxnenuit — 9 enunun. o
€M COCTaBJIsIeT B KOPEHHBIX HacaxkaeHusx 6—7 emnunuil, B YK Hacaxnenuu — 1 enunuiy,
JIOJISI TIMXTHI COCTAaBJISIET COOTBETCTBEHHO 2—3 enuHubl u 8 eawnwul] (tabmn. 1). ITo 3amacy
JIPEBECUHBI €J1b IMPEBOCXOAUT MHUXTY B KOPEHHBIX HacaxaeHusx B 1,8-2,9 paza, B VK
HACa)XJICHUU MHUXTa IPEBOCXOIUT €Jb B 6,6 paza. [I1oTHOCTh epeBbeB MUXTHI BHIIIE, YEM €U
(KaK ¥ BO BCEX MCCIICIOBAHHBIX HACAXKICHUSAX, KAK TEMHOXBOWHBIX, TAK U IUPOKOIUCTBEHHO-
TEMHOXBOWHBIX) B KOPCHHBIX HacaxaeHusx — B 1,9-3,5 paza, B YK nHacaxxnenuu — B 11 pa3.
[110THOCTH MOJPOCTa TEMHOXBOMHBIX MOPOJ cocTaBiser: KpynHoro — 0,4—2,0 Teic. mrT./ra,
Mmenkoro — 1,1-5,6 Teic. miT./ra. B cocTaBe moapocTa npeodsiaiaeT muxTa.

Tabmuua 1. Iloka3arenn HEHOTHMYECKOH aKTHBHOCTH €JIM CHOUPCKON M MHUXTHI CHOMPCKOW Ha
3anagHoM ckioHe FOxHoro Ypana

Hons B cocTae 3amac IlnoTHOCTB JIepEBBEB, IInotHOCTH MOJpOCTA,
JPEBOCTOSA, CAUHUL | IPEBECUHEI, M>/ra IT./Ta TBIC. IIIT./Ta
KpYTIHBIN MENKUI
€JIb | MMMXTa 113 | MMMXTa 113 | MUXTa 113 | MUXTa €JIb | MMUXTa
JlonmuHHBIE TEMHOXBOMHBIE JIeca
4-6 | 2-4 ]167-180 | 96-133 | 196-360 | 368-620 | 0,4-0,9 | 1,6-5,7 | 0,6-1,2 | 4,3-6,5
HaropHbie TeMHOXBOITHBIE Jieca
1-7 | 2-8 | 48227 |77-315] 192-264 | 512-672 | 0,1-1,1[0,3-09 | 0-33 [ 1,1-2,3
CMellaHHbI€e MIn pOI(OJII/ICTBCHHO-TCMHOXBOf/iHBIC JIeca
67 | 12 [227-262 ] 4294 | 108-172 | 372452 | 0,1 [05-29] 022 |02-0,8

HpOI/IBBOI[HBIe OCHHOBBIC HACAXKIACHUA

02-1 | 042 | 751 | 1695 ]| 896 |25-332 | 0 [0314] 0 [1,0-12

ITpoun3BoIHBIE Oepe30BhIe HACAKICHUS

0,103 | 12 | 513 | 56-63 | 412 | 404428 | 0-0,1 [02-25] 0-0,2 [ 1,092

B [10MMHHBIX TEMHOXBOWHBIX Ji€CaX Y4YacTHE€ TEMHOXBOMHBIX IIOpPOJ B COCTaBe
JIPEBOCTOS. KOPEHHBbIX HacaxaeHuil cocrabiser 10 10 emuuuu, YK nacaxnenmit — mo 7
enuHui. J{ons eaum cocTaBisieT COOTBETCTBEHHO 10 6 WM 4 eawHUIl, MUXThI — 10 4 u 2-3
equnull. Ilo 3anacy npeBecHHBI €l1b MPEBOCXOAUT MUXTY B KOPEHHBIX U YK HacaxaeHUsx B
1,3-1,9 paza. 1o mmoTHOCTH AEpeBhEB MpeodIaaeT MUXTa, MPeBOCXoasd enb B 1,5-3 pasa.
[InoTHOCTH TOIpPOCTa TEMHOXBOWHBIX TOPOJ  TPEBBINIACT TIOKA3aTelId  HArOPHBIX
HAaCaX/IeHUH, TNIOTHOCTh KPYIHOTo mojpocTta — 2,5-6,1 Teic. mr./ra, Menakoro — 5,5-7,1 Teic.
mT./Ta. B coctaBe moapocra Takke mpeobaagacT muxTa.

B CMEUIAHHBIX  LIMPOKOJIUCTBEHHO-TEMHOXBOMHBIX  HACaXACHHUSIX  ydacTHe
TEMHOXBOMHBIX MOPOJ B COCTaBE APEBOCTOs cocTaBiseT A0 6 equuull B YK HacaxaeHUsIX U
0 8 €IUHUIl B KOPEHHBIX HacaxaeHusX. J[oJs enu cocTaBiisieT COOTBETCTBEHHO OT 3 A0 7
eauHuIl, MIXThl — oT 1 1o 5 emuuuin. [lo 3amacy ApeBECHHBI €1b MPEBOCXOJIUT TMHXTY B
KOPEHHBIX HacaxaeHusx B 3-5 pa3, B YK nHacaxnenusx — B 1-2 pasa. [lo mumotHOCTH
JIEPEBHEB MTUXTa MIPEBOCXOAMUT €1b B KOPCHHBIX HACAXKIACHUAX B 2 pa3a, B YK HacaxIeHUsIX —
B 3—7 pa3. [ImoTHOCTH MOAPOCTa TEMHOXBOMHBIX IOPOJ cocTaBisieT: KpynHoro — 0,6—-3,0 TbIc.
mT./ra, Mmeakoro — 0,8-2,4 teic. mT./ra. Bo Bcex uccienoBaHHBIX CMEIIAHHBIX HACAXKICHUAX B
COCTaBe KPYMHOTO TOJPOCTa MpeolialaeT MHXTa, B KOPEHHOM HACAXKIECHUU B COCTAaBE
MEJIKOTO TTOAPOCTA MPeodIIaiaeT eib.

B mpou3BOAHBIX HAcCakJCHUSX, OCHHHUKAX M Oepe3HsKax, ydacTHe TEMHOXBOWHBIX
MOPOJT B COCTABE IPEBOCTOS JOCTUTACT 2—3 €IUHUIL, B T. 4. €71 — 10 | €IUHMIIBI, TUXTHI — J10
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2 enuuun. Iluxta BCTpeueHa BO BCEX HCCIENOBaHHBIX HACaXKICHHUSIX, OHa Ooiee
MHOTOUYHCJICHHa, 4eM enb. llo 3amacy JpeBecCHHBI MUXTa MpeoOiagaeT B Oepe3HsKax,
npeBocxos eab B 4—13 pa3. B ocunHmMKax npeobmanaroT kak nuxTa (B 14 pa3), Tak u enb (B 3
paza). [TogpocT MUXTBHI BCTPEYEH BO BCEX HACAXKICHUSX, B OEpe3HSKE OTMEUEH B3PHIB
B0O300HOBJIEHHS. MaO4YUCIEHHBIN MOAPOCT €11 BCTPEUEH JIUIIL B Oepe3HsKaXx.

EnuHuuHbIe NEepeBbs U PEAKUN KPYMHBIA MOAPOCT MUXTHI BCTPEUAIOTCS B HEKOTOPBIX
TUMAaX IIUPOKOIMCTBEHHBIX HACaXJIECHUU, B YaCTHOCTH, B KJICHOBHUKAaxX. 3amac IpPEeBECHHBI
muxThl gocturaer 10-32 Mm>/ra, IUIOTHOCTD nonpocta — no 0,1 teic. mir./ra. [lepeBbs u
MOJIPOCT €JIM B IIMPOKOJIMCTBEHHBIX HACAKICHUSIX HE BCTPEUECHBI.

Pe3ynbrarhl uccnenoBanuii nmoka3anu: Ha 3amnagHoM ckiaone IOxHoro Ypana B paiione
CMEIIaHHBIX IHPOKOJUCTBEHHO-TEMHOXBOMHBIX JIECOB TEMHOXBOWHBIE MOPOJbI AKTUBHO
Y4acTBYIOT B JecOOOpa30BaTEIIbHOM IMpoIecce. DKOTOMUYECKUE apealibl €M W IHUXTHI
OXBAaTBHIBAIOT MPAKTUYECKH BECh CIEKTP JIECOPACTUTENbHBIX YCIOBUHM, MPOSBISAS MPHU 3TOM
pPa3HyI0 IIEHOTUYECKYI0 aKTUBHOCTh. DKOTOMUYECKHI apean MUXThl HECKOJBKO IIUPEe, YeM
enu. Bpicokas IleHOTHMYEcKass aKTUBHOCTh IMUXTHhl HAOJIOZaeTcs Ha CKJIOHAX CEBEPHBIX
skcro3uiuii. [luxTa BXOAWUT B COCTaB APEBOCTOS HEKOTOPHIX THIIOB IIMPOKOIMCTBEHHBIX
HacaXJACHUH (KJICHOBHUKOB). DKOTOMUYECKUM apean enu Oojee y3Kuid, JOMUHUPOBAHHUE €U
HAOJIOIAeTCS B CBEXKHMX W BIAXKHBIX JOJWHHBIX KOTOMAX, & TAKKE HA BOTHYTHIX U HUKHHX
y4yacTKax  JJIMHHBIX  CKJIOHOB.  JlumMuTupyrommm  (QakTopoMm,  OrpaHHYMBAIOIINM
necooOpa3yroIre MOTSHIINH TEMHOXBOWHBIX TIOPOJT B JAHHOM PETHOHE, SBISETCS HEIOCTATOK
BJIary B OTJIEbHBIE TIEPUO/BI (3aCYXH), HA KOTOPBIN HaKIaIbIBA€TCS MUPOTEHHBINA (HaKTOp.
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NONYJSIMUOHHBIN MOJAX0/1 K OHEHKE CYKHHIECCUOHHOI'O CTATYCA
XBOMHO-IIIUPOKOJUCTBEHHBIX JIECOB EBPOIIEMCKOM YACTHU POCCHUHA

A.B.T'OPHOB, M.B. 'TOPHOBA, E.B. TUXOHOBA, H.E. HIEBYEHKO, A.11. KY3HELIOBA, JI.H.
TEBEHBKOBA, E.B. PYUHCKAZ4, H.B. IYKHMHA

LenTp mo mpobGiieMaM 3KOJIOTHH U IpoAyKTHBHOCTH JtecoB PAH, Mockga, Poccus (aleksey-
gornov(@yandex.ru)

JlaHa olleHKa CYKIIECCHOHHOTO CTaTyca paBHMHHBIX U FOPHBIX JIECOB €Bponeickoi yactu Poccuun Ha
OCHOBE IIOIYJISIIMOHHOIO I0AXOJa. PaBHUHHBIE jeca HCClleoBaHbl B bBpsHCKOM monecke U Ha
MockBopenko-Okckoii  paBHUHe, TropHele — Ha CeBepo-3amagHoM Kaskaze. B pesynbrate
CIIOHTAaHHOT'O  Pa3BUTHS HA  HUCCIENYyEMBIX TEPPUTOPHUAX  (OPMHUPYIOTCS  AUACTIOPUYECKUE
CYOKJIMIMaKCHbIE JIeca C YCTOMYMBBEIM OOOPOTOM MOKOJECHHH B MOMYJISAIMAX OTPAaHMYCHHOTO YHCIIA
BUJIOB JIepeBbEB: B bpsaHCKOM mosiecke — ueThipex BUAOB (Acer platanoides, Fraxinus excelsior, Tilia
cordata u Ulmus glabra); nHa MockBopeuko-OKckoil paBHUHE — ABYX BUAOB (Picea abies n Tilia
cordata); na Cesepo-3anagaom Kaskaze — aByx BunoB (4Abies nordmanniana v Fagus orientalis).

POPULATION-BASED APPROACH OF SUCCESSION STAGE ASSESSMENT OF
MIXED FORESTS IN EUROPEAN PART OF RUSSIA

A.V. GORNOV, M.V. GORNOVA, E.V. TIKHONOVA, N.E. SHEVCHENKO, A.lL
KUZNETSOVA, D.N. TEBENKOVA, E.V. RUCHINSKAYA, N.V. LUKINA

Center for Forest Ecology and Productivity of the Russian Academy of Sciences, Moscow, Russia
(aleksey-gornov(@yandex.ru)

The successional status of the plains and mountain forests of the European part of Russia was assessed
on the basis of the population approach. Plain forests have been explored in the Bryansk Polesye and
on the Moskvoretsko-Oka Plain, and the mountain forests in the North-Western Caucasus. As a result
of spontaneous development, diasporic subclimax forests with sustainable generation turnover in
populations of a limited number of tree species are formed in the study areas in the Bryansk Polesye:
four species (Acer platanoides, Fraxinus excelsior, Tilia cordata and Ulmus glabra), on the
Moskvoretsko-Oka plain — two species (Picea abies and Tilia cordata); and in the North-Western
Caucasus — two species (4bies nordmanniana and Fagus orientalis).

Jleca empormeiickoit wactu Poccum nmonroe Bpemsi MOABEP>KEHBI KOMOWHHUPOBAaHHOMY
BIIMSTHUIO TIPUPOIHBIX U aHTPOIMOTEHHBIX (DaKTOpOB. B pe3ynbrare 3TOro 3HauMTENbHAS YaCTh
COBPEMEHHOTO JIECHOTO MOKPOBA MPEACTABICHA BTOPUYHBIMU IPEBOCTOSAMH, HAXOISIIIMMHUCS
Ha Pa3IMYHBIX CTAAMSIX BOCCTAHOBUTEIBHBIX Cykmeccuid [12, 7, 1, 6, 4, 8]. Llens paboTsl —
OIICHUTh CYKIIECCUOHHBIM CTAaTyC XBOWHO-IIMPOKOJHMCTBEHHBIX JIECOB €BPOMEHCKOM YacTh
Poccuu Ha ocHoBe nmonynsinuonHoro noaxoxa [11, 10, 3].

B pabore npumeneHsl geMorpaduueckue W TeOOOTAaHUYECKHE  METOJBI.
CyKIIeCCHOHHBIE COCTOSIHUSI B JIECHBIX COOOIIECTBaX XapaKTEpPHU3YyIOTCS  OOJIbLION
JUTMTENIBHOCTBIO, MPEBBINIAIONIEH KU3Hb nccaenaoBarend. [103ToMy nmpocTpaHCTBEHHBIE PSAbI
paccMaTpuBalii B TpakTOBKE BpeMeHHbIX [7, 1, 4]. Ha wuccinemyembiXx TeppUTOpHUSX B
OHOTHITHBIX ~MECTOOOUTAHMSIX MOAOUPATU TPOCTPAHCTBEHHBIM PSA M ONUCHIBAIHU
MpEeNIoyiaraéMyl0 CYKIECCHOHHYI0 cMeHY cooOmiecTB. CyKIIECCHOHHBIH CTaTyC JIECOB
OIICHUBAIIM TI0 WHJWKATOPaM, KOTOpPbIE pa3paboTaHbl OTEYECTBEHHBIMH IMOMYJISIIUOHHBIMU
ouonoramu [10, 3]. K OCHOBHBIM M3 HHX OTHOCSTCS TOJHOWIEHHOCTh BHIOBOTO Habopa
JIepeBbeB (KaKk OCHOBHBIX II€HO3000pa3zoBaTenieli) M OHTOTCHETHYECKOTO0 COCTaBa MX
LEHOTOMYJIS M.

OLeHKa CYKIIECCHOHHOI'O CTaTyca JIECOB IMPOBEJEHA B PAaBHUHHBIX M TOPHBIX Jecax
eBporeiickoi yactu Poccun. PaBHuUHHBIE jeca ucciienoBaii B BpsHCKOM Tmoseche W Ha
MockBopenko-Okckoli paBHHHE, TOpHbIE — Ha CeBepo-3ananHom Kaskase [2].

bpsinckoe mosieche. MccnmenoBanusi MpoBOAWIN B HOr0-BOCTOYHOM 4YacTu bpstHCkoro
nojechbs B mIpezenax 3arnoBeiHuka «bpsHckuil jec». B GoraHuKo-reorpaduueckoM IjiaHe
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TeppuTopusi oTHocutcs K Ilonecckoil moanmpoBUHUIMK BOCTOYHOEBPONMEWCKONM MPOBUHIIUU
EBpomneiickoii mupokoaucTBeHHONECHOH ob6nactu [9]. BpiOpan CyKIIECCHOHHBIM psin
dbopMUpOBaHUS TMOJUAOMUHAHTHBIX HIMPOKOJIMCTBEHHBIX JIECOB C €JIbI0 HA BEPIIMHAX T'PHUB
3aHIpPOBBIX MecTHOocTe. Ha  HavanpHOW CTaguM  BOCCTAHOBJIEHUS ~ JOMUHHUPYIOT
PaHHECYKIIECCHOHHBIE CBETONOOUBBIC nepeBbs (Pinus sylvestris wm Betula pubescens),
[EHOTIONYJISIIUN KOTOPBIX 00Ja/al0T HEMOJHOWICHHBIMH OHTOT€HETHYECKUMHU CIEKTPAMHU.
[Ton ux mojor mepBbIMU BHEAPSAIOTCS BUIBI C HAMOOJBIIMM PAagUyCcOM pa3HOCa CEMSH —
Quercus robur, Sorbus aucuparia n Picea abies. K MmomeHnTy uccnenoBanus, 3a 60 net, oHn
cymenu chOpMUPOBATh MHBA3MOHHBIN OHTOT€HETHYECKHI CIIEKTP C OTHOCUTEIBHO BBICOKOM
YHUCIIEHHOCThIO 0co0eil. Ha mpomexyrounoit cramuu, k 120 romam, B cooOmiecTBax
MOSIBUJIMCH JIEPEBbSl C MEHBIIUM paJMYyCcOM pas3Hoca ceMsiH: Acer platanoides, Fraxinus
excelsior, Tilia cordata w Ulmus glabra. Onna wacth (kieH W sumna) chopMmupoBana
MHOTOUYHCJICHHbIE IICHOMOMYIISIIIUKU C JIEBOCTOPOHHUM OHTOT€HETUYECKUM CIIEKTPOM, Jpyras
4acTh (SCEHb W WIbM) — TOJIbKO WHBA3MOHHBIC IICHOMOMYNSIIHUH. Y KI€HA U JIMIBl B
OKpY’KAloIlleM PacTUTEIbHOM IOKPOBE COXPAHUJIOCh JOCTaTOYHOE YHWCIO T€HEPaTHUBHBIX
0oco0eif, KOTOphIE MOTYT TMIOCTAaBIATh JHACIOPHI, [UJII OBICTPOTO BOCCTAHOBICHUS
LEHOMOMYJISIUM, a y ACeHS M WbMa IUIOJOHOCAIIMX AepeBbeB Mano. Ha mpomBunyTOM
cTaauu cykneccuu (cBeime 120 neT) B HEHOMOMyIsAusix HanOoJiee TEHEBBIHOCIUBBIX BHJIOB
(Acer platanoides, Fraxinus excelsior, Tilia cordata, Ulmus glabra) dopmupyercs
YCTOMUYUBBIA 00OpPOT MOKOJICHUH, a y cl1ab0 TEeHEBBIHOCIMBOTO 1yba — HeT. B pesynbraTe
M3y4eHHBIE COOOIIEeCTBA CO BPEMEHEM O00pa3yloT MOJHIOMUHAHTHBIE CYOKJIMMaKCHBIE
IIEHO3BI, B KOTOPBIX OYAYT OTCYTCTBOBATH COCHA OOBIKHOBEHHAS U y0 YeperrdaThlii.

MockBopenko-Okckasg — paBHUHA. FccnepoBanusi TpoOBOAWIM HA  TEPPUTOPUU
BanyeBckoro necomapka. B 6GoTtanuko-reorpadguueckomM IaHe TEPPUTOPHS OTHOCUTCH K
Bannaiicko-OHexxckoid  moAanpoBUHUMK  CeBEpOEBPONEUCKONM  TaeKHOW  MPOBHHIUHU
EBpasuarckoil TaexHOW (XBOWHO-TeCHOM) oOmactu [9]. B cCykimecCHOHHOM pa3BUTUU
coobmecTB Ha MockBopenko-OKCKO paBHUHE BBIJCICHO JBa BapHaHTa BOCCTAHOBJICHHS
30HAJBHBIX XBOWHO-IIMPOKOTUCTBEHHBIX JIECOB: HA MECTE BBIPYOOK M HAa MECTE CBETIIBIX
necoB. [lonmynanuoHHBIA aHamU3 TOKa3ajd, 4YTO Ha IOKPOBHBIX CYIJIMHKAaX Ha MecTe
BBIpYOJICHHBIX JIECOB HJET AaKTUBHOE BOCCTAHOBJICHHE IICHOMOMYIALUNA Hanboee
TEHEBBIHOCIMBBLIX BUAOB — Acer platanoides w Tilia cordata. K 60 romam oHu cymenu
chopMUpOBaTh YCTOWUMBHI 000poT moKoseHud. [log WX TOJOrOM TEPUOAUYECKU
MOSIBIISIIOTCS. OTACNBbHBIC 0co00u Fraxinus excelsior, Ulmus glabra n Picea abies. OnHako u3-
32 HU3KOW OCBEIEHHOCTH TIOJ] ITOJIOTOM JIUIIBI U KJICHA, a TAaKXKE M3-3a YPE3BBIYAITHO MAJIOTO
IPUTOKAa CEMSH OHHU HE MOTYT cOpPMHUpPOBATH MOJHOWIEHHbIe momynsiuuu. [lox numoit u
KJICHOM HE MOXET MPYKUTHCS MTOAPOCT CBETOIFOOMBOTO Ay0a yepemyaToro. Takum o6pa3om,
HA MECT€ H3yYEHHBIX COOOINECTB, BO3HUKIIUX B pE3ylbTaTe CIUIOMIHBIX pPYOOK, IpHU
CIIOHTAaHHOM pa3BUTHM 03 BMeNIaTeNbCTBA YEJIOBEKAa CO BpeMEHEM CcopMHUpYETCs
OJIUTOIOMMHAHTHBIN KJICHOBO-JIMIIOBBIA CyOKIMMakc Oe3 1y0a, sICEHA, WIbMa M €JIH.
[leHOMOMYASIMOHHBIA aHAINU3 COOOIIECTB HAa MECTE CBETJBIX JIECOB IOKa3all, 4YTO 3]IeCh
aktuBHO BHenpsitorcs Tilia cordata u Picea abies. K 100 rogam onu cymenu copMUpoOBaTh
MOMYJSIIMM C YCTOMYHMBBIM OOOPOTOM TMOKOJEHUH. DTH COOOILECTBA MOJTHOCTHIO JIMIICHBI
nputoka cemsiH Acer platanoides, Fraxinus excelsior u Ulmus glabra. Tlpu 3TOM TeMHBII
MOJIOT U3 JIMMBI U €I CO BPEMEHEM He MO3BOJIUT MPHKUBAThCA MOJApocTy ayba. B mtore
3/1eCh BO3HUKAET OJIMTOJJOMUHAHTHBIN €J10BO-JIUIIOBBINA CyOKITMMaKce 0e3 ay0a, siceHs, WibMa 1
KJICHA.

Cesepo-3anannbiii KaBka3. MccnenoBanue NpoBOAWIOCH B BEPXOBbiX p. Ilmexu
(KpacHomapckmii kpaii, AmmepoHckoe jiecHudectBo) u p. benoii (Pecmybnmuka Anpires,
KaBka3zckuii 6moc¢epHblii 3alI0BEJHUK). DTa TEPPUTOPHUS OTHOCHUTCS K 3amajHoN TOpHOM
npoBuHIKn bonbmoro Kaskaza [5]. Ilo Oortanuko-reorpaduyeckoMy pailOHUPOBAHHIO
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TeppuTopusi OTHOcUTCA K  Konxuackoll NOANPOBUHIMU  EBKCMHCKOW  MPOBUHIWHU
EBpomneiickoii  mmpokonucTBeHHOH oOmactu  [9]. BbiOpaH  CyKIIECCHOHHBIA  psif
dbopmupoBaHus OyKOBO-TEMHOXBOMHBIX JIECOB B CpemaHeropHoM mosice CeBepo-3amajaHoro
Kagxkaza. JIpeBocToil B mocnepyOO4YHBIX Jiecax Ha MEPBOM dTare JeMyTanuu chOPMUPOBAH
MPEUMYIIECTBEHHO M3 CBETOJIIOOMBBIX BHUIOB, KOTOPBIE OTIMYAIOTCS BBICOKOW CKOPOCTHIO
pocTta u O0JBINON JaTBHOCTBIO pa3Hoca ceMsiH: Betula pubescens, Carpinus betulus, Populus
tremula, Quercus petraea w pAp. lleHomomymsiMM STUX BHUAOB, Kak [pPaBUIIO,
XapaKTePU3YIOTCS TMPEPHIBUCTBIMA OHTOTCHETUYECKHMH CIEKTpaMH W TOJBKO Oepe3a —
perpeccuBHbM. I[log wux momorom Kk 50-70 romaM mpencTaBi€Hbl WHBA3UOHHbBIC
[EHOTIONYJISIUN TMPAKTUYECKH BCEX TOTEHIMANBHBIX IeHO03000pa3oBarencii. OmHako,
HauMHasg €O BTOPOro JTama, JOMHUHUPOBAHHWE B TOJAPOCTE MONYy4arOoT Haubosee
TEHEBBIHOCIMBBIE BUAbI — Abies nordmanniana w Fagus orientalis. V3-3a ycuneHus ux
y4acTusi B COOOIIECTBE YMEHbBIIAETCS YUCICHHOCTh EHOMONYJISIUI APYTUX BUJIOB IEPEBHEB.
Ha 3akmounTensHBIX dTanax, Korjaa MuxTa U OyK BBIXOJST B BEPXHUH SPYC, HIEHOMOMYIISIIAN
OOJBIIMHCTBA JPYTUX BUAOB [JEPEBbEB CTAHOBATCSA (parMEHTAapHBIMU M TOCTEIEHHO
ucue3aroT. B pe3ympraTe Ha Mecte pyOOK ¢ TEYCHHEM BpeMeHU CchHopMHpYIOTCS
OJINTOJJOMUHAHTHBIE OYKOBO-IIMXTOBBIE Jieca CYOKJIIMMAaKCHOTO THUMa. B 3TuX 1eHo3ax mu3-3a
HU3KOW OCBEIIEHHOCTH BOCCTAHOBJICHHE IPYTHX BUOB JIEPEBHEB CTAHET HEBO3MOKHBIM.

3akaouyenue. OlleHKa CYKIIECCHOHHOTO CTaryca pPaBHUHHBIX M TOPHBIX JIECOB
eBporeiickoit vactu Poccun Ha OCHOBE MOMYJISIITMOHHOTO TOJX0/a BBISBHIIA OCOOCHHOCTH B
UX CTPYKTYpPE, KOTOpPbIE OMpPENEIIOT IyTh Pa3BUTHS JPEBOCTOEB. B pe3ynbrare CIOHTAHHOTO
Pa3BUTHUSI HA HUCCIENYEMBIX TEPPUTOPHSIX (DOPMHUPYIOTCS NUACTIOPUYECKUE CYOKITMMAaKCHBIC
jeca ¢ YCTOWYMBBIM OOOpPOTOM MOKOJIEHHI B MOMYJALMSIX OTPAHMUYEHHOTO 4HCiIa BUAOB
NepeBbEB: B bpsSHCKOM moseche — YeThipex BUAOB (Acer platanoides, Fraxinus excelsior, Tilia
cordata n Ulmus glabra); na MockBopenko-Okckoli paBHHHE — NIBYX BUIOB (Picea abies n
Tilia cordata); na CeBepo-3amagnom KaBkaze — nByx BunoB (4Abies nordmanniana n Fagus
orientalis).
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OCOBEHHOCTH MUKPOBHBIX COOBHIECTB I'H/IPOMOP®HBIX ITIOYB
TYHAPOBOU U JIECHOU 30H CUBUPHU
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UccnenoBansl CTpykTypa ¥ (yHKIMOHAIbHAS aKTUBHOCTh MUKPOOHBIX KOMIUIEKCOB JIECHOTO OJIHTO-
ME30TpOPHOTO0 KYyCTapHUIKOBO-TPaBIHO-MOX0Boro Oojyota (OMDB) (IlentpanpHas OBEHKHSA) U
KyCTapHUYKOBO-ocokoBoro 6Oosora (I1b) mnonuronansHOW TyHApH (AenbTa p. Jlewsl, o.
Camoitnosckuii). [louBa necroro 6omora (OMB) oTiMyanack OT TaKOBOW MOJUTOHAIBLHOW TYHIPHI
(I1B) Oonpiieli OHOr€HHOCTHIO — TMOBBIMICHHBIMH 3HAaYeHHIMU Ouomaccel (MB) u Haguunem
noctymHoit opraHuku (Copr). MukpoOHBIE cooOmecTBa y4actka [IB orTnmuanuck Gornee BBICOKON
MOTCHIIUAIIBHON aKTUBHOCTBIO K METAaHOTCHE3y M MeETaHoTpoduu 1o cpaBHeHuto ¢ OMBb.
MertanorenHas akTHBHOCTH [1b mipeBsimana takopyto OMb B 20 pa3, a metanoTpodHas — B 2,3 pasa.

MICROBIAL COMMUNITIES FEATURES OF HYDROMORPHIC SOILS OF
TUNDRA AND FOREST ZONES OF SIBERIA

L.D. GRODNITSKAYA', M.Yu. TRUSOVA?

!'Sukachev Institute of Forest, Siberian Branch, Russian Academy of Sciences, Krasnoyarsk, Russia
(igrod@ksc.krasn.ru)

2 Institute of Biophysics, Siberian Branch, Russian Academy of Sciences, Krasnoyarsk, Russia
(mtrusova@ibp.krasn.ru)

The structure and functional activity of microbial complexes of forest oligo-mesotrophic shrub-grass-
moss bog (OMB) (Central Evenkia) and shrub-sedge bog (PB) of polygonal tundra (Lena River Delta,
Samoilovsky Island) were investigated. The soil of the forest bog (OMB) differed from that of
polygonal tundra (PB) by its greater biogenicity — increased microbial biomass values (MB) and the
availability of available organic matter (Corg). The microbial communities of the PB were
distinguished by a higher potential activity to methanogenesis and methanotrophy, as compared with
OMB. The methanogenic activity of PB was higher than that of OMB by 20 times, and
methanotrophic — by 2.3 times.

B xpuorenneix mouBax ceBepa CuOupu, 0COOCHHO THUIPOMOPGHBIX, AKTUBHOCTH
JECTPYKIIMOHHBIX ~ TPOIIECCOB  CHIDKEHA, MPOUCXOTUT JOIMOJHUTEIBHOE HAKOIUICHHE
OpPraHMYECKOT0 BEIECTBA, KOTOPOE YAaCTUYHO pasjlaraercsi B aHa’POOHBIX YCIOBHSIX B
TEYCHHE KOPOTKOTO Tiepuoaa Bereranuu [4]. B pe3ynbraTe rmodanbHbIX N3MEHEHUN KIMMaTa
U POCTa AHTPOIIOTCHHBIX BO3JEHCTBUN OXXUAAETCSA, YTO B NEPBYIO OYEpEeAb CTPYKTYPHO-
(GyHKIIMOHATBHBIC TIApaMETPhl M aKTHBHOCTh MUKPOOHBIX KOMIUIEKCOB KPHUOTEHHBIX TOYB
CYIIECTBEHHO U3MEHSTCA, YTO MPUBEAET K MoBbilieHHOMY BblaeneHuo CHs nu CO».. Briusinue
MEPEYBIAKHEHUSI HA KPHOTCHHBIE MMOYBBI MIPEIONIaracT HaTn4ue 0OCOOCHHOCTEH B pa3BUTUU
MUKpPOOHBIX COOOIIECTB, HAKIAAbIBAET OMNpEACNECHHBI OTHEYaTOK Ha MPOTEKaHUe
OMOXMMHYECKHX TMPOIECCOB B HHUX. B 23TOI CBSA3M BaXXHO YCTaHOBUTH, SBISETCS JIU
MOBBILICHHOE  MEpeyBIaXHEHHE  TOP(SIHBIX  MOYB  ypaBHUBAIOIIUM  (DakTOpOM,
00yCJIOBIMBAIOIIUM CXOXECTh (YHKIMOHUPOBAHUS MHUKPOOHBIX COOOIIECTB, KOTOpHIC
HaXOJATCSl B YCJOBHSX KPHUOTE€HE3a C PA3IUYHbIM KIMMAaTOM (PEe3KOKOHTHMHEHTAJIbHBIA WU
cybapkruueckuii). [Ipenmnonaraercs, 4To aKTUBHOCTb MHKPOOOIIEHO30B B JJAHHBIX PETHOHAX
JOJIKHA pa3IuvaThCs BCIEACTBHE PA3HOTO OYBEHHOTO T'€HEe31Cca, MOITHOCTH CE30HHO-TAI0r0o
TOPU30HTA, a COOOIIeCTBAa NHKJIA MeTaHa (METaHOTPO(OB/METAHOTEHOB) MOJKHBI OBITh
OJIN3KK TIO0 KAuyeCTBEHHOMY COCTaBY BCIIEICTBHE CXOJHOCTH THUAPOTEPMUYECKUX YCIOBUMI
ucciuenyeMbix 60moT. OcoOblii MHTEpeC TMpPeACTaBIAIOT pPa3HOOOpa3ue, YHUCICHHOCTD,
pPacpoCTpaHEHHOCTh METAHOTE€HHBIX M METaHOTPO(PHBIX MHKPOOPTaHH3MOB B Pa3IUYHbBIX
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IPUPOJHBIX HKOCHUCTEMAX, YTO BAaXXHO I OLEHKH pPOJIM AITUX MHUKPOOPTraHW3MOB B
TII00ATBHBIX TPOIECcaxX MPOAYKIIMHA U OKUCIICHUS METaHa.

[lenpto paboTHl SBISUIUCH CPABHUTENIBHBIA aHANW3 (YHKIIMOHATBLHOW aKTUBHOCTH
MHUKPOOHBIX COOOLIECTB JBYX OOJOT pPAa3IMYHOTO TEHE3UCa, BBISBICHHE KadyeCTBEHHOTO
pazHooOpa3usi MUKpPOOPraHU3MOB IIMKJa MeTaHa M OIleHKa WX Bkiaga B smuccuio CHy4 B
3aBUCHUMOCTH OT OCOOEHHOCTEW KPUOTEHHBIX II0YB TYHIPOBOW M JIECHOW 3KOCHCTEM
cybapkTuaeckoit u 6opeanbHoi 30H Cruoupwu.

UccnemoBanusi mpoBoawin B JByX pervoHax CuOUpH, paclonoXeHHBIX B 30HE
pacnpoCcTpaHeHUsI BEYHOW MEp3J0Thl, — CeBepHOW Taire LleHTpasibHOW OBEHKHH |
Cy0apKTUYECKOH MONMUTOHAIBHON TyHApE NenbThl p. Jlena (octpoB CamoiiioBCckuil).

B cybapkrudeckoii TyHipe 3a007I0YEHHbIE OJUTOHAIBHBIE YYACTKH PACIIOJIOKEHbBI Ha
TEPPUTOPUU  MEKIYHAPOJHOM POCCUICKO-TEPMAaHCKONW ONBITHOM craHiuuu  «OcTpoB
CawmoitnmoBckuity (72°22" c. mr., 126°28" B. a.). IlouBa octpoBa 00pa3oBaHa MECKaMHU H
HACJIOEHUSAMH PA3JINYHON NPUPOABI (CIIOEHKON) U XapaKTepU3YETCsl KaK MEP3JI0THO-IIecUaHast
[1]. OOBEKTOM HCCIIeIOBAHUS SBIISJICS YYACTOK TOJUTOHAIIBHOTO KYCTaPHUYKOBO-OCOKOBOTO
6omnota (I1b), koTOopoe mpeAcTaBiIsieT co0OW KOYKOBaTYIO MOBEPXHOCThb. CpenHss IiyOHHa
CE30HHO-TAJIOTO CJI0M B JIETHHE Mecsabl nocturaet 50-60 cm.

B IleHTpanbHOil DBEHKUH HCCIIELYEMbII Y4acTOK PaclojOXEeH B MOHOIOMHHAHTHOM
nuctBeHHHYHUKeE (Larix gmelinii Rupr.) B paiiloHe DBEHKHICKOTO OMOPHO-IKCIICAUIIMOHHOTO
nyHkra Muctutyra neca uMm. B.H. CykaueBa CO PAH. OO0bekToM HccneqoBaHuil SBISIICS
Y4aCTOK MEJIK03aJIeKHOTO MIIOCKOOYTPUCTOTO TaJOro OJUT0-Me30TPOPHOT0 KYCTApHUUKOBO-
TpaBsitHOT0 MOXoBoro 6osiora (OMB), pacnonokeHHOTO Ha MTePBOI HAIOWMEHHOH Teppace p.
Hwxusas Tynrycka (64°10" ¢. m., 100°33" B. a.). Bonoro xapakTepu3yeTcsi cCMeIIaHHBIM
TUIIOM THUTaHUS — aTMOC(EPHBIMU U TaJbIMH BoJaMu. Mukpopenbed o0pa3yloT MOXOBbIE
oyrpsl BeicoTor oT 40 g0 100 cm m gmamerpom 100-250 cm, obpazoBaHHBIC Sphagnum
fuscum, S. angustifolium ¢ npumecsro Sph. Compactum, 1 MOXOBBIE (TUTTHOBBIE U C(ParHOBBIC)
KoukHu BbicoTOM 20-30 cm, koTopble 3aHMMarT Okojio 80 % miomaau ero MOBEPXHOCTH.
Cpennsist r1yOMHA CE30HHO-TAJIOTO CJOS JUIst 3amaauH — 17 cM u amst 6yrpos — 60 cm [2].

Topdsinass mouBa onuro-me3orpodnoro Oomora (OMB) oTHOcUTCS K CHIBHO- H
cpenuekucnbiM. ConepkaHue yriepoja BapbUpyeT MO MPOPWII0 TMOYBBl, B BEPXHUX
ropu3oHTax coctapisieT 48—49 %. Huskass KOHUEHTpalusl 30JbHBIX BEIIECTB CYIIECTBEHHO
YBEJIMYUBACTCS C TIIYOMHON C TIOCTENEHHBIM PA3JIOKEHHUEM T10 MPOQUITIO MXOB.

Ha yuactke I1b cpopmupoBan necuansiii Topd ¢ Hu3kum cogepxanueMm Copr (24,3 %) B
BEPXHUX TOPU30HTAX, CIA0OMIETOYHBIMU 3HaYeHHMsIMU pH (¢ TIyOMHON NpUOIHKAIONTUMUCS
K HEWTpPaJIbHBIM) M BBICOKUM COJEP)KaHHEM 30JbHBIX BEUIECTB IO BCEMY Mpoduiio.
[Tpoucxoxaenue Takoro Topda CBsI3aHO ¢ MUHEPAIU30BAHHBIMHU OTJIOXKEHUSMU TPYHTOBBIX
BOJ U CBUJCTEILCTBYET 00 OOMIBHOM MOCTYIUIGHUU PA3IMYHBIX MHHEPAIBbHBIX HAHOCOB U
coequuenuit [1]. CteneHp pa3yioxKEeHHs] OPraHMYECKOr0 BEUIECTBa B BepxHeM ropusonte [1b
6onee HU3Kas o cpaBHeHHIO ¢ OMB.

B nenom obecrieueHHOCTh OPraHOT€HHBIMH U MHUHEPAIbHBIMU 3JIEMEHTAMH B JIECHOM
OMB Boimie, uem B IIb TyHapsl: Copr — B 2 paza, obmero asora (Npar) — B 5 pas, 3a
HCKITFOYCHHEM KOJIMYECTBA KaJIusl M MarHusi, Kotopsix B [1b Gonbire B 6,6 u B 1,2 pasa.

AKTHBHOCTh MHKPOOHBIX co001ecTB iecHoro OMbB B 1iesioM mpeBkbimiana TakoByio [1b
TyHaApbl. Cpennue 3HaueHuss Mb OyrpoB u 3amagua OMDB Owputn Beime B 2,0-2,6 pasa
takoBbIX [1B. Pa3Butie Mb B 00enx sKocHuCTEMax 3aBHCENO OT KUCIOTHOCTH CPE/Ibl, HATHUHS
noctynmtHoro C u N. B OMDbB konmMuecTBO OpraHWYECKOro BEIIECTBA C TIYOMHOW HE
CHI)XKAJIOCh M HAKAITMBAJIOCH B HAJMEP3JIOTHOM CJI0€, aKTUBHOCTh MHUKPOOHBIX COOOIIECTB
(MB) o mpodwtro 6pIa TOCTATOYHO BHICOKAs. B Mep3710THO-TIECYaHOUW TOYBE TYHIPOBOTO
O6onota — OoJjiee HHM3KOE KOJMYECTBO JOCTYMHBIX JUII MHUKPOOOLIEHO30B OpPraHMYECKHX
BelecTB, 3HaueHuss Mb nmxe B 2,0-2,6 pa3za, yvemM B OMb. Bknag MukpoopraHusmMoB B
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YTJIEPOJIHBIN TYJI B UCCIEAYEeMBIX 00J0Tax HeoauHakoB: Tak, B OMb Ha Oyrpax B cpeaHem
10311 Cyix OT Copr cocTaBisina 0,12 %, B 3anagunax — 0,22 %, a B I1b — 0,30 %, uro B 1,4— 2,5
paza 60JbllIe, 4YeM B JIECHON IKOCHCTEME.

OCHOBHBIMH JIECTPYKTOPaMH OPTaHUKH KPHO3EMOB CYOApKTHUECKOM U CEBEPO-TACKHOM
no30H Cubupu SBISAIOTCS MpeACcTaBUTENN JoMeHa Bacteria, Ha 10110 KOTOPBIX MPUXOAUTCS
or 96,6 no 98,7 %, 3HauMTenbHAs YACTb KOTOPBIX SBJISETCS ICUXPOTOJIEPAaHTHBIMU. B
OCHOBHOM 3TO OJIUTOTPO(MBI U OJUTOHUTPOGMIBI, CIHOCOOHBIE YTHIM3UPOBATH 3JIEMEHTHI
MHUHEpPAJIbHOTO THUTAaHUS M a30T M3 paccesHHoro coctosHus [3]. B OGaxrtepmanbHOM
coo0miecTBe 000MX OOJOT JOMHUHUPOBAIM TIpeacTaBuTeNn Tpex Gun: Proteobacteria,
Actinobacteria wn Acidobacteria, cOOTHOLIEHHE KOTOPHIX B JIECHOM U IOJUTOHAIBHOM
00JI0Tax pazauyanach.

HecmoTpss Ha HEKOTOPYIO CXOXKECTh YCIOBHMH HM30BITOYHOTO MEpeyBIAKHEHUS
ucciaenyeMmbix  6omor  (OMB, IIb), wMukpoOHBIE cooOmecTBa IMKIAa  MeETaHa
(MeTaHOTPO(BI/METAHOTEHBI) CYIIECTBEHHO pa3WYyaluCh IO CBOCH aKTHUBHOCTH U
KaueCTBEHHOMY cocTaBy. MeraHoreHHsie apxeu (Euryarchaeota) B Ilb Oblmu  Gosee
MHOTOUYHCJICHHBI U Pa3Ho0OpasHbl (6 cemeiicTB) mo cpaBHeHnio ¢ OMB (ot 2 1o 4 cemelicTB).
Cnoco6HOCTh K MeTaHoreHe3y mouBkl [1b npessimana takoByto OMbB B 20 pa3. HecmoTps Ha
TO, 4Tro Oombinee pazHooOpasue meraHorpodoB (I u II Tumor) BesIBIEHO B OMb
BCTpEYAIUCh OHM MO Bced riayOmHe mnpoduis (BIUIOTH 10 MEP3JIOTHOTO ClOs), a B
MOJUTOHAJIBHOM 00JI0T€ METaHOTPO(BI ObUIM HAMIEHBI TOJIBKO B BepXHHUX (10 20 cM) ciosx
MOYBBI, TOTEHITMAbHAs MeTaHOTpo(Has akTUBHOCTH [1b OblTa Takke BhImie B 2,3 pasza, 4eM B
OMB. Ilonaraem, 4TO MCHOJIB30BAHHBIC JJIS WIACHTU(UKAMN METAaHOTPO(OB METOIUKU HE
MO3BOJIUIM BBISIBUTH TOJHBIA CIEKTP CyOapKTHUUYECKUX Momyisiuil. B menom mukpoOHbIE
coobmiectBa yuyactka [Ib oTnuuanuce 6osiee BBIpaXKEHHOM CIIOCOOHOCTBHIO K METAaHOT€HE3Y U
METaHOTPO(UU, YTO ONMPOBEPraeT MPEANOI0KEHNE O CXOKECTH MPOTEKAHUS ITUX MPOLIECCOB
B YCJIOBUSIX THAPOMOpU3Ma.

Takum 00pazoM, ecTh BCE OCHOBaHHS IOJIaraTh, 4YTO MPH OJWHAKOBOM MOBBILICHUHU
TEMIIepaTypbl BO3/1yXa M IOYBBI B CyOapKTHYEeCKMX W OopeanbHbIX 30Hax Cubupu npu
yBenU4YeHUU TIyOuHbl OoTTaiku Mep3i0Thl (CTC) M3 KpPHOTEHHBIX IMOYB TYHAPHI CIEIYET
OKU/IaTh BBIIEJICHUS B aTMoc(epy 3HAYMTEIHHO OOJBIIEro KOJWYEeCTBA MAapHUKOBBIX I'a30B
(CH4 u CO2), uem u3 TI0YB JIECHBIX SKOCUCTEM.
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BJIMAHUE HEKOTOPBIX BHEIIHUX ®AKTOPOB HA TEMIIEPATYPHYIO
YYBCTBUTEJIBHOCTb MUHEPAJIM3ALIUU YIVIEPOJA B IIOYBAX

M.C. TPOMOBA, A.l. MATBUEHKO, O.B. MEHSIIJIO

WuctutyT neca um. B.H. Cykauesa CO PAH, KpacHosipck, Poccus (mlevenshteyn@mail.ru,
matstasya2008@gmail.com, menyailo@hotmail.com)

B nmaGoparopHoM HHKYOAIITMOHHOM DKCIIEPUMEHTE M3Y4YCHO BIIMSHUC YBEIMUYCHUS BJIAYKHOCTH IOYBBI,
JIOOABJICHHsSI JIETKOpAa3JlaraeMoro cyOcTpara, Aauama3zoHa Ttemmeparyp Ha Qo MuHepamm3aruun C,
YCTaHOBJICHA MaTeMaTH4eCKas 3aBHUCUMOCTH MEXY YPOBHEM BIIAXXHOCTH TOYBBI M TEMIEpPaTypHOU
YYBCTBUTEIBHOCTHIO MHHEPAIN3AIIMU TIOYBEHHOTO OPraHUYECKOTO BEIIIECTRA.

INFLUENCE OF SOME EXTERNAL FACTORS ON TEMPERATURE
SENSITIVITY OF CARBON MINERALIZATION IN SOIL

M.S. GROMOVA, A.I. MATVIENKO, O.V. MENYAILO

V.N. Sukachev Institute of Forest SB RASc, Krasnoyarsk, Russia (mlevenshteyn@mail.ru,
matstasya2008@gmail.com, menyailo@hotmail.com)

In a laboratory incubation experiment, the effect of increasing soil moisture, adding an easily
decomposable substrate (glucose) and a temperature range on the Q;o of C mineralization was studied,
a mathematical relationship was established between the level of soil moisture and the temperature
sensitivity (Qio) of soil organic matter mineralization.

N3ydyeHne TeMIepaTypHOro OTKJIMKA 3KOCHCTEM BaXHO i1 IPOTHO3UPOBAHUS
MUHEPATU3aliy 3allacoB MMOYBEHHOIO OPraHMYECKOro BEIECTBA B YCJIOBHSX TI100AJIbLHOTO
norenieHus [2]. CKkopocTh MpOLECCOB MUHEPAIU3ALMH 3aBUCUT HE TOJIBKO OT TEMIIEPATYpBI,
HO U OT KauecTBa cyOcTpara M YpOBHS BJIAKHOCTH TouB [1]. B manHOM mccnenoBanuu ObLIO
U3y4yeHO BIHMSIHHME JHUarna3oHa TeMIlepaTyp, [M00aBJE€HUS TIIIOKO3bI M BapbUPOBAHHSA
BJIaXXHOCTH Ha Q1o MuHepanu3auuu C U yCcTaHOBJIEHA MaTeMaTH4eckas 3aBUCUMOCTb MEXIY
YPOBHEM BJIQXXHOCTU TIOYBBl M TEMIEPATYPHON YYBCTBUTEIBHOCTHIO MUHEpAIU3ALUN
MOYBEHHOT'O OPTaHUYECKOTO BEIECTBA.

B kauectBe oOpasma ObLna B3siTa cepasl JieCHas IMOYBa C BEPXHETO0 MUHEPAIHLHOTO
TOPU30HTA U3 PA3HOTPABHOTO Oepe3Hska B paiioHe Akanemropojka r. KpacHosipcka. O6pasernt
UHKYOupoBaiu B TeueHue 136 yacoB (OKOJIO 6 CYTOK) C peryasipHbIMU LIUKJIAMH TTOHMKEHHSI-

NOBBIILIEHUS B Juana3oHe temmepatyp 25—15-5 °C. 3a oauH 1ukn mHKyOammu oOpasioB
TEMIEpaTypa cHavaja MOHMWXKanach ¢ 25 1o 5 rpagycos c¢ maroM B 10 rpanycos (25—-15-5

°C), a 3aTeM MOBHIIAIACH C TEM e marom ¢ 5 o 25 rpamayco (5—15-25 °C), npu kaxmoit

temneparype oOpazenr Haxomwics 4 wyaca. M3mepenuss ckopoctu oOpazoBanus CO:
MPOBOAMIIN CIYCTS 3,5 yaca OT Hayajda U3MEHEHHs TEeMIEpaTyphl JUIsl TOro, 4TOObI 00pa3iibl
CMOIJIM  CTAaOMJIM3UPOBATBCA JI0 HYKHOW Temreparypbl. 3HaueHUs Qio TpU  3TOM
PaCCUMTBHIBAINCh KaK COOTHOIIEHUE CPeaHUX cKopocTedl oOpazoBanus CO> mpu BBICOKOU
Temreparype (mepen W mocje MOHMKEHHUS TeMIepaTypbl) K CKOPOCTSM, MU3MEPEHHBIM IPH
HU3KOM.

Hamu Ob11o 3amedeno, uto Q1o B OTCYTCTBUE 100aBOK M HU3KOM BIQXKHOCTU IOCTOSIHEH

BO BpemeHH nipu moumwxkenun (25—15 °C) u noseimenun (15-25 °C) temmeparypsl, a nmpu

HU3KNX Temneparypax (15-5-15 °C) — wer. MbI mpeamonaraeM, 4YTO TpPU HUBKHX
TeMIeparypax ObICTpee JOCTUTaeTcs JIMMHTALMS MOYBEHHOTO OpraHM4ecKkoro cyocrtpara
BCJICJICTBUE €r0 HU3KOH CKOpocTH auddy3uu K MectaM (EepMEHTATUBHOW aKTHBHOCTH.
Taxxke Ipu HU3KOM YPOBHE BIIQXKHOCTH HaOJomaeTcs Kak 3G(dEKT auama3zoHa TeMreparyp —
npu HU3KUX TemnepaTtypax Qo 6ombmie, — Tak ¥ 3()(eKT BHOCUMOI IIIIOKO3bI: 100aBICHHE
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cyoctpata cHmkaer Qio. Bee 3t apdexTh cBOmATCS Ha HET NPH YBEIUYCHUH BIAKHOCTH
nouBbl. OTHAKO NP MOBBIMICHUH TeMriepaTypsl (1525 °C), yBeaTu4eHUN YPOBHS BIAXXHOCTH

U BHECCHMH TIJIIOKO3bl HAOMIOJANCs POCT 3HaueHui ckopocteil motokoB CO2 um Qio BO
BPEMEHH. JTO MOXKET OBITh CBSI3aHO C MPOXOKJIECHUEM MUKPOOPTraHU3MaMU CTaauil jgardassl,
pocta M OTMHUpPAaHUS B YCJOBHUAX, MAKCHUMaJIbHO NOIXOAALIMX JIsi OBICTPOrO pocTa M
pasButus. [Ipu co3gaHHBIX HAMM YCJIOBUAX JMUMHTALUS CKOPOCTH CyOCTpaToM CBOAMTCS HA
HeT: cyOCTpaT UMeeTCsl B MOBBIIIEHHOM KOJIMYECTBE M Onarogapst yBEIWYEHHOM BIIAXKHOCTU
MOYBbl HAXOAMUTCA B MecTaX (epMEHTAaTHUBHOW aKTMBHOCTH, a TEMIIEpPATypHBIN AMana3oH
ONTHUMAJIEH.

Mp1 00HApYKUIIH, YTO YBEJIMYEHHE BIAXKHOCTH MOYBbI CHIKaeT Q1o Munepanuzanuu C,
a ckopocTb notoka CO2 mpu 3TOM, HA00OPOT, TOBBILIAETCS.

Takxke Mbl XOTENIH YCTAaHOBUTH MAaTEeMAaTHUYECKYIO0 3aBUCUMOCTb MEXKIY BIaKHOCTHIO
nouBsl U Qo MuHepanuzauuu C. s sTtoro B oOpasie MOCTENEHHO ObUIa H3MEHEHa
BJIAXKHOCTh: OT HavdainbHOU 9 % no 95 % IIIIB. Kak u mnpenmnonaraioch, 3aBUCUMOCTb
ckopoctu moToka COz OT BIKHOCTU ONKCHIBaeTCA MapaboIUYecKoil (QyHKIuen ¢
MakcuMyMmoM B paiioHe 40—45 % III1B. 3aBucumMocCTh ke TeMIiepaTypHOH YyBCTBUTEIBHOCTH
MuHepanu3anuu C OoT ypOBHS BIQKHOCTH MPEJCTABISECT COOOW OTPUIIATEILHYIO JIMHEHHYIO
dbynkmuio ¢ koddduimentom geTepmuHanuu R?=0,89. VpenuueHue BIAKHOCTH OT
HavanbHbIX 9—10 % IIIIB no xoneunbix 95 % IIIIB npuBeno k cHuKeHHIO 3HAYeHUU Q1o
muHepanu3zauuu C nouru Ha 40 %, 4ro emie pa3 MOATBEPKAAET: BIAKHOCTb — OJIUH M3
KITFOUYEBBIX ()aKTOPOB CKOPOCTH MPOILIECCOB MUHEPATIN3AlUU YTIIEPOa.
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METOJAKA PEKOHCTPYKIIMA UICTOPUU MACCOBBIX PASMHOKEHUM
PUTTOPATOB OCEHHEH ®EHOJIOTMYECKOM I'PYIIIBI

JLA. IEMHAJIKO

Hucturyt neca um. B.H. Cykauesa ®UIL] KHI[ CO PAH, Kpacnosipck, Poccus
(sawer_beetle@mail.ru)

[IpemioskeH MeTol PEKOHCTPYKIIMU TPOHM3OMICANUX B TPONUIOM MACCOBBIX Pa3MHOKEHHN
¢dumnodaroB oceHHe (HEHONTOTHUIECKOW TPYIIBEI Ha TpuMepe Bupalus piniaria 6€3 TpHUBIICUEHUS
JIAHHBIX TI0 TMPUPOCTY HEMOBpPEXIAaeMOU mMmoponsl. [IpogeMOHCTPUPOBAHO €r0 MPEUMYIIECTBO HA
MPEIOKCHHBIME PaHee aIrTOPUTMAMHU, YKa3aHbl OTPAHUYCHUS B IPUMCHEHUH.

THE NEW METHOD OF OUTBREAKS RECONSTRUCTION OF DEFOLIATORS
FROM AUTUMN PHENOLOGICAL GROUP

D.A. DEMIDKO
V.N. Sukachev Institute of Forest FRC KSC SB RASc, Krasnoyarsk, Russia (sawer beetle@mail.ru)

The new method of outbreak history reconstruction of phyllophagous insects from autumn
phenological group is proposed (by the example of Bupalus piniaria L.). This method can be used
without data from non-damaged tree species. It is actual for some regions such as forest-steppes and
steppes of Southern Siberia. In this paper some benefits of new method are demonstrated and
limitations are pointed out.

Cocnosas nsinennua Bupalus piniaria L. (Lepidoptera, Geometridae) pacnpocTpaneHa noutu
BO BCEM apeajie COCHbI OOBIKHOBeHHOW Pinus sylestris L. i momynsmmid 3To 6abouku
XapaKTepHbI KBA3UIEPHOIMYECKHE KOJICOAHUsI YHCICHHOCTH, HA IHKE KOTOPOW IPOUCXOIUT
nedommanys COCHOBBIX ApeBocToeB [2]. MccnemoBanus 53THUX KoJeOaHWN —TPEICTaBIISIOT
OUYEBHUIHYIO MPUKIAIHYIO LIEHHOCTb W MHTEPEC Uil MO3HAHMS TUHAMUKU Tomyssiui. OnHako
JUTUTEIILHOCTh HETIOCPEACTBEHHBIX HAOMIONICHUI 3a YHCIIEHHOCTBIO B. piniaria He TpEBBIIIACT
HECKOJIBKHX JIECATKOB JieT [2, 6, 7, 9]. YacTudaHo mpobiiema HeoCTaTKa JUTUTENLHBIX HAOII0AeH N
MOXET OBITh pelleHa C TOMOILBI0 PEKOHCTPYKIMU CiydaeB Jedoiualuu, KoTopas BEIET K
BBIPAKEHHOMY YMEHBIIECHHUIO PAUAIbHOTO IPUPOCTa [2].

[TogoOHbIE MOMBITKK paHee YCTIEIIHO MPEANPUHUMAIUCH VI JPYTUX BUIOB (GriniodaroB u
HoBpeXIaeMbIXx UMM JepeBbeB [5, 10]. Tem He MeHee, UCHOIb3yeMble NPEAIIECTBEHHUKAMU
METOJJMKA HMEIOT HEKOTOpble TPYIHOYCTpaHUMbIE HelocTaTKu. IlepBbli W3 HUX CBSI3aH C
HEOOXOMMOCTBIO ~ COTIOCTAaBJICHHS  PSAIOB  PAJAMAIBHOTO  MPUPOCTA  MOBPEXKIAEMOrO U
HETIOBPEXIaEMOr0 BHUJIOB JIepeBbeB. Takol MOAXOA HaAeKEeH M XOpOIIo OOOCHOBaH, HO
HETIPUMEHUM B CIlIydae OTCYTCTBUSI B PETMOHE MWCCIENOBAHUS IOIXOIAIIEH HETOBpEXKIacMOn
nopo/ibl. IMEHHO Takasi CUTyalus CIIOXWIACh B JIECOCTENMHBIX M CTeNMHBIX Oopax Cubmupw, rae
COCHA 3HAYUTEIBHO IPEBOCXOAUT IO JOJTOBEYHOCTH M YCTOMYMBOCTU K THWJIAM JIPYTHE BH[bI
JIEPEBLEB, BCTPEYAIOLIMECS TaM B CKOJBbKO-HUOYIb 3aMETHBIX KoimuectBax. Ho naxke mpu
UCIIOJIB30BaHMM HabOpa MPH3HAKOB, MO3BOJSIONIMX HE OMHMPATHCS MPU PEKOHCTPYMPOBAHUH Ha
JAHHBIE O PaJUaIbHOM IMPUPOCTE HEMNOBPEXKIAEMOI0 BHIA, OCTAIOTCS TPYAHOCTH C OTIEIICHHUEM
CITaIoB, BBI3BAHHBIX Jedonuarmeil, OT TaKOBBIX, CBS3aHHBIX C APYTUMH HEOIArONMPHSTHBIMU
BO3JICHCTBUSIMH, TJIABHBIM 00pa30M, TToYKapaMH 1 3acyxami [ 8].

Mb! NONBITAIMCH CO3/1aTh CBOOOJHYIO OT 3THUX HEJOCTAaTKOB METOIHMKY PEKOHCTPYKIIMU
MaCCOBBIX Pa3MHOXEHUH B. piniaria Ha OCHOBE 0COOCHHOCTEH peakIiy Ha Je(oraruio mprupocTa
paunert (PJ) u mosmuert (I1/I) mpeBecunbl. CorylacHO CHENAHHOMY JIOMYIIEHWIO, B TOJ
nedomuaiy 1 MOTEps aCCUMIISILIMOHHOTO ammapaTa He TOBIUSET Ha KCHUJIOTEHE3, TaK Kak
OCHOBHOH yI1epO COCHOBas IISICHUIIA HAHOCHUT TOCIIe ero 3aBepuenus. Ha ciemyronmii ron n+l1
BusiHUEe pAedonuaimu Ha mpupoct PJI Oyner HeBenMKO, MOCKONBKY JpeBecHHa B Hadase
BereTaiyy (popMupyercs 3a cueT HaKOIUIEHHBIX B MPOIIIIOM IOy 3alacHbIX yriieBoioB. Poct xe
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[TJI Oynmer orpaHuyeH, TaKk KaK BOCCTAHABIMBAIOIIAsCSd XBOSI HE CMOXKET CHHTE3HPOBATh
JIOCTaTOYHO NMHTATEIbHBIX BEIIECTB I ero oodecrieueHus. CHOpMUPOBAHHBINA B 3TOM TOAY ITYJ
3allacHbIX YIJIEBOJOB Takke OyJeT HEBENMK, 4TO MPHUBEAET K YMEHBIIEHHIO B TOH n+2 yxke
npupocta PJI. Ilpupoct ke I/ B 3ToM romy HayHeT BOCCTaHOBIeHHE. Takum oOpazoM, Ha
nedomanuio JObKEH YKa3bIBaTh PE3KU U CMHXPOHHBIN criaja mpupocrta [1]1, Ha cnemyrommuii 3a
KOTOPBIM TOJl HAOTIOTaeTCs TAKOM ke craf mpupocta P/I.

D710 mpeanoyokeHre ObUI0 MPOBEPEHO MNpU aHaM3€ Marephana, COOpaHHOrO B Tpex
JPEBOCTOSAX M3 OKpecTHOCTel I. buiicka (Anraiickuii kpaif). M3 xakmoro nepeBa NpUPOCTHBIM
OypaBoM Opasti OJTMH WM JIBa KE€pHA, I10CJI€ BHICYIIMBAHUS HAKJICHBAIN UX HA JIEPEBSIHHbBIC PEIKH,
HUMQOBAIN U CKaHUPOBaIH ¢ pazperenueM He Hipke 1200 dpi. [upuna romquassix koser (LK)
PIT u JIIT m3mepsinack B mporpamme CooRecorder (Cybis, 11IBenus), mepekpecTHoe naTUpOBaHKE
no 'K npoBomuiu B nporpamme CDendro (Cybis). Ecin a1st omHOro nepesa miis najbHEHIIeH
paboThl oTOMpam 0oJIee OAHOTO IPEBECHO-KOMIBIIEBOTO psifia, TO MX ycepemHsum. [locne satoro mis
Kaxzaoro japeBocross B makere dplR [4] ompenensuin BpeMeHHBIE NPOMEKYTKH, Ha KOTOPBIX
BermuuHa EPS s IITK 6pu1a e Huxke 0,85 (Tabm. 1) n nanee paboTaiu TOIBKO C HUMU.

Tabmia 1. XapakTepuCTUKH COBOKYIHOCTEH JIPEBECHO-KOJBIIEBBIX PSIOB, HWCIONB30BAHHBIX  JIS
PEKOHCTPYKIMH 1eOITHAIH COCHBI

Hpesocroii | Ilepsorit TTocnemamit KomaectBo Cpennuii Bo3pact, | EPS | SNR
ron ron JICPCBBEB JeT

3apeune 1944 2013 25 72 0,975 | 38,219

CoK0JI0BO 1914 2013 15 111 0,960 | 24,172

JlecHoe 1937 2016 15 118 0,968 | 30,494

Beinenenne penepHbIX (C pe3KUM M CHHXPOHHBIM criagoM mpupocta) jet mist P u T1/]
npoBoawH ¢ miomotpio dplR 1o kpureputo, npemnoxxenHomy B [3]. Tlocne 3Toro mbl, coriacHO
OIMCAHHBIM BBIIIE JOMYLICHUSM, BBIOMpan pernepHele roapl it I1J], HemocpencTBeHHO 3a
KOTOphIMU crieioBai TakoBble it PJI (puc. 1). ['ox, mpemmectByronmii penepraomy st TT/1,
NPUHUMAITH Kak rof Aedonuanu. [ yOrHy 1 CHHXpOHHOCTB cliafia moJ0Mpaiy Tak, YToObl OHU Ha
MIEPUOJIC MOHUTOPUHTA TTomyJisiiwn B. piniaria (¢ 1996 rona) mo3Bossutn 0OHAPYKUTh U3BECTHBIC
nedonuany, He JaBas JIOKHOMOJOKUTENBHBIX pe3yabTaroB. Kpome TOro, Mbl MHpOBEpHIIN
COIJIaCOBAaHHOCTh PaboThI Hamrero kpurepus ¢ anropurMamu OUTBREAK [B Momudukanmu 8] u
JIOKJIbHBIX MUHUMYMOB IPUPOCTa [S], mapaMeTpbl KOTOPBIX ONTUMU3ZUPOBAIUCH C TOM K€ LIEIBIO.

N3 nureparyppl M BEAOMCTBEHHBIX MaTepuasioB [l, 2] wu3BeCTeH psii MacCOBBIX
pa3sMHOXeHWI B. piniaria B 3toM peruone (tabn. 2). IlpemnokeHHbI KPUTEPUA TO3BOJIMT
OOHApYXHTH ClTydan Aedonmarmy, COOTBETCTBYIOIINE KaKIoMy n3 HuX (Tabm. 2). [Toutn Bcerma
nedonmanys gaTHpPyeTcss OAHUM-TPEMsl TOJAMHU paHbIIEe TPHBEACHHONM B HCIIOIh30BAHHBIX
UCTOYHUKAX JaTbl, YTO MOXXHO OOBSCHHUTH 3aICpP)KKOW MEXIy HaHEceHHeM Yyiepba U ero
obHapyxeHueM. IlomydyeHHble pe3ynbTaThl HOATBEpXkIatoTcs (puc. 1) Meromamu, pasee
NPUMEHSBILIMMUCS I PEKOHCTPYKLIMH  ciiydaeB  Jedonvaid M Xopowmo  ceds
3apeKoMeHI0BaBImMMU [5, 8]. [IpernmMyIiecTBo pa3pabOTaHHOTO MOIXO0/A 3aKITI0YAETCs B MEHBIIIEM
KOJIMYECTBE JIOMKHOIOJIOKUTEIBHBIX PE3yJIbTaToB, KOTOpPBIE IPYrve aIrOpUTMbl Ha TECTOBOM
BPEMEHHOM OTPE3KE JATH IS IBYX JPEBOCTOEB U3 TPEX.

Tabmuiia 2. PesymbraThl AaTUpoBaHus CiiydacB AeoiMallii B HCCIICIOBAaHHBIX JPEBOCTOSIX M HX
CHHXPOHHOCTh

JluteparypHble 1933—| 1940—| 1950- 1987— |1996— |2003—
JIaHHbIE 1936 [ 1942 |1955 1990 {1999 2008
3apeube 1949 1959 1972 |1978 [1986 1996 2001
Coxko110B0 1915 1924 [1931 [1941 1972 1984 [1995 2002
JlecHoe 1948 1959 1977 11989 1995
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Pucynok 1. PexoHcTpykums amst qpeBocTos 3apeybe COrJIaCHO OpPUTHHAIBHOMY METONy (BBEpXY),
nokanabHEIM MUHHMYMaM (B nentpe), OUTBREAK (Buuzy). TpeyronbHukamu 0003HaYeHBI TOBI
npenanonaraeMoi nedonauanyn, CepbIMH I0JOCAMH — IEPUOJ €€ HAMOOJBIIEro BIHMSAHUS Ha
npupoct. [lyaktup — naaexcupoBanubsiii mpupoct 11, crutomnas nmuaus — 1o xe, P/l (BBepxy) u
LIMpPUHA TOAWYHOTO KONbLA (B LEHTpe, BHU3Y). BBepXy: Touku 0e3 3aJMBKH — JI0JIS1 IEPEBHEB CO
crnanoM I1]1, ¢ 3amuBKoil — To ke, PJI. B 1ieHTpe: Touka 1moka3bIBaeT J0JI0 JEPEBLEB C JIOKAIbHBIM
MUHMMYMOM Ipupocta [5]. BHH3y: unciio noka3bIBaeT JOJIIO AEPEBbEB C PE3KUM CIIAJ0M IIHUPUHBI
TFOJMYHOTO KOJIbLIa, TOYKAa — BEJIMUYMHY Claja, TEMHO-CEpas 3aJlUBKa — JIOJIO JIEPEBBEB, IS
KOTOPBIX B IAaHHOM T'OJly IPUPOCT OTKIIOHUJICS OT CPEHET0 Ha BETMUUHY HUXKE NTOPOTroBOi [8]
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Tem He mMeHee, pa3paObOTaHHBIN 371€Ch KPUTEPUN MMEET ABa orpaHuueHusd. [lepBoe u3
HUX CBsI3aHO ¢ (eHosorueil uccneayemoro ¢uimiodara: OH NPUTOAEH TOJBKO €CIU
nedommanus OydeT NPUXOAUTHCS HA Ty YacTh BETETAMOHHOTO IIEpHOA, B KOTOPOH
KCUJIOT€HE3 TIOYTH TOJHOCTHIO WM COBEPILICHHO NMpeKpalieH. BTopoe orpannyeHue cBs3aHO
¢ 0COOCHHOCTSIMH aHATOMHUH APEBECHHBI UCCIIETyEMOT0 BHA IEPEBHEB: METO HEIIPUMEHUM
JUISL PACCESTHHOCOCYIUCTHIX BUJIOB, Y KOTOPBIX PaHHSS M MO3/IHSS APEBECUHA HE BBIICIISIOTCS.

B nanpHeiiimem, TeM HE MeEHee, IMOCJe COOTBETCTBYIONMIEH JOPAOOTKH 3TOT METO
MOYHO Oy/IeT IPUMEHHTD Il PEKOHCTPYKIIMK MacCOBBIX pa3MHOXKEHHUH (uiiodaros apyrux
¢denonmormyeckux rpymn. OCOOEHHO aKTyallbHa PEKOHCTPYKIUS MAacCOBBIX Pa3MHOXKCHUH
cubupckoro menkonpsiaa Dendrolimus sibiricus (Tschetv.) B apeBocTosix ¢ npeoOnaganueM
Abies sibirica Ledeb. JleTanpHOE HCClIeI0OBaHNE TEPUOANIHOCTH 3TOTO SBJICHHS BaKHO KaK B
CBSI3U C THOENIbI0 3HAYUTEIHbHON YacTu Ae(oNnupoBaHHBIX JIECOB, TaK U C 00pa30BaHHEM B
HHUX 0YaroB MacCOBOTO Pa3MHOYKEHHUSI arpeCCHBHBIX Kciogaros, B ToM uucie Polygraphus
proximus Blandf. [losiBiieHue Takux o4aroB co3AaeT MOTEHIMAIBHYIO YIpo3y Ul COCETHHX
HETIOCTPAaBIINX WM OIIPABUBIINXCS OT MOBPEKICHUS JIECHBIX MAaCCHBOB.
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