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OIIEHKA BJMSIHUA IIOTI'OJHBIX YCJOBUI HA POCT PINUS SYLVESTRIS L.
B MUHYCHHCKOM KOTJIOBUHE
BesokonniToBa JI.B.,
HAY4YHbIl pyKOBOAUTEIb KaH/1. 0MoJ1. Hayk. ba0ymkuna E.A.
Xakacckuii mexnuuecKuil UHCMunym

OnHNM W3 MEepPCHEKTUBHBIX HANPABICHUN HKOJOTUYSCKOTO MOHUTOPUHTA SIBISETCS
JIEHAPOIKOJIOTUYECKUI aHanu3, T.€. aHAIM3 XapaKTepUCTUK APEBECHHBI KaK HHJUKATOPOB
YCIIOBUH OKpYKalomiel cpeipl. 3ajada BbISIBICHHS BHEIIHETO CHTHANIA Hambosee MmpocTa B
TOM cily4yae, KOrJia POCT M pa3BUTHE PACTEHUN OTrpaHUYMBACT OAMH SKCTPEMallbHBIN (pakTop
Cpebl: XOPOILIO U3YyUYEHO BIHMSHUE TEMIEpaTyp MepBOM MOJOBUHBI CE30HA POCTA HA BEPXHEU
U CEBEpPHO#l IpaHHMIAX Jieca, OCAJKOB B Hambosiee 3acynutuBbix peruonax [1-4]. Omnako
OCHOBHOI MaCCHB JICCHBIX 9KOCHUCTEM DPACIIOJIOKEH B 0ojiee OJaronpUsTHBIX YCIOBUSX, TIE
HaOMOlaeTCsl  3HAYMMOE  BIMSIHHE  HECKOJbKUX  (AKTOpOB, TMpPUYEM HE  TOJBKO
KIIMMATHYEeCKUX, HO W JIOKAIBHBIX, BKJIIOYAIOIIMX B ceOS OCOOCHHOCTH penbeda, cocTaBa
MOYB, peXHMa MOJ3EMHBIX M IMOBEPXHOCTHBIX BOJ U T.O. Llenblo MaHHOTO HCCIEeTOBaHUS
ABIIIETCS WCCJIEIOBAaHUE BIUSHUS TMOTOAHBIX YCIOBUW Ha pPagUalbHBI MPUPOCT COCHBI
oObikHOBeHHO# (Pinus sylvestris L.), npouspacratoieil B pa3iMyHbIX JOKAIBHBIX YCIOBHIX
Ha FOre Cubupu.

Martepuansl nony4yeHsl Ha AeHapocTaHu «Manas Munyca» (53°45° c.m. 91°56° B.1.),

3QJI0)KCHHOM Ha CEBEpHOW TpaHuIle MHUHYCHHCKOTO JICHTOYHOTO Oopa B MUHYCHHCKOU
KOTJIOBUHE, B 15 KM K BOCTOKY OT I'. MHUHYCHHCKa. DTa TEpPPUTOPUsI OTHOCUTCS K AJTae-
CasHCKOM KIIMMAaTH4YeCKOH OOJaCTH C YMEPEHHO XOJIOJHBIM KOHTHHEHTAJIHHBIM KIMMAaTOM
[5] (OosbIe cyTouHBIEC U TOMOBBIC MIEPENabl TEMIIEPATYP, HEOOJIBIIOE KOJIMYSCTBO OCAIKOB
C BBIp@XEHHBIM JIETHUM MakcuMymoM). B pabote wucmonb3oBalivd €KeMECSYHbIE IaHHbBIC
MeteocTaniu «MuaycuHck» (53°41” c.ur. 91°40° B.1.) (puc. 1). OOpasibl IpeBeCHHbI Opain
B JIBYX Pa3JIMUYHBIX MECTOOOMTaHMAX: 1) KpyToit (0Kkoso 20-30°) CKIIOH FO’KHON KCIIO3ULINH;
2) MOAHOXHE CKJIOHAa BONM3M OT BOJOTOKA (IE€pechIXarolluii pydei) ¢ OTHOCHUTEIHHO
BBICOKUM YPOBHEM T'PYHTOBBIX BoJ. O0a ydJacTka MOKPHITHI O€pe30BO-COCHOBBIM 3JIaKOBO-
pPa3HOTPAaBHBIM JIECOM Ha CIA00pPa3BHUTHIX CIIOMCTO-J0JIOBBIX T'YMYCOBBIX UYEpHO3eMax, Ha
CKJIOHOBOM YyYacTKE TpPaBSIHO-KYCTApPHUYKOBBEIM spyc Oojiee CKyAHBIA, MOYBA COICPKHT
0oJbIIIee KOJTMYECTBO MECKA.

C6op u 00paboTKa KEPHOB MPOBOAMIIACH 110 CTAaHIAPTHBIM METOJMKaM [6], u3mMepeHus
mupuHbl  roguuHblx  kosen (IIT'K) — nHa wusmeputensHoit ycranoBke LINTAB 5 ¢
npuMeHeHreM mporpammbl TSAP Win u mepekpecTHOW JaTHPOBKOW B IMporpamme
COFECHA. [lns BbaeneHUs KIMMaTHYEeCKOTO CHUTHAJIAa MPOBOIMIACH CTaHAApPTH3AIUSL
(unpekcams) B mporpamme ARSTAN: ynaneHue BO3pacTHOW M aBTOKOPPEISIIMOHHON
cocraBisironnx  u3MeHunmBoctu 'K,  3atrem uHAMBHIyanbHbIE KpPUBBIE TPUPOCTa
YCPEIHSUTHCh JUTSl TTOMYYCHHsI JIOKATBHBIX XpoHosioruid PS1 Ha ckione m PS2 B moiime.
Craructuyeckue pacdersl BoINONHsIM B mporpammax STATISTICA 10 u Microsoft Excel
2007. PabGora mpoBemeHa Ha 0a3e maboparopum «buoreoxmmmust skocucteMm EBpazum»
XaKacCKOro TEXHUYECKOro MHCTUTYTa — punmnana COY.
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Pucynok 1 - Cpeanemecsunble TeMIEpaTypbl (JUHUHN) U KOJIUYECTBO OCAJIKOB
(cTon611p1) HA MeTeOCTaHIIUU «MHUHYCHHCK» C YKa3aHUEM CPEHEMHOTOJICTHUX 3HAUCHHUH U
CTaHJAPTHOTO OTKJIOHEHUS 3a 1915-2012 rr. (cpenHue u BepXHUE/HKHUE JTUHUU U CTOJIOIIBI
COOTBETCTBEHHO).

AHanaM3 CTaTUCTHUYECKUX XapaKTEPUCTHK HM3MEPEHHBIX XPOHOJOTHI IOKa3aja, 4TO Ha
y4yacTke ¢ 6oJiee BBICOKUM MTOYBEHHBIM YBIQXKHEHUEM pajuaibHbIi npupocT Bble (Tadm. 1).
bonee BpIcOKME 3HAUEHUS CTAHAAPTHOTO OTKJIOHEHMsI HA TOMMEHHOM Y4acTKE YKa3bIBalOT Ha
6onbmryro u3MmenunBocTh III'K, ogHako BiausHME BHEIMIHUX (DAKTOpOB sBiseTcss Oolee
BBICOKUM Ha CKJIOHAaX (rzae Bbllle KO3(QQUIMEHT 4YyBCTBUTEIBHOCTH), T.e. B IOHMe
U3MEHYMBOCTh B  Oousbliel  crenmeHd  OOyCJOBJI€HAa  BIMSHUEM  BHYTPEHHMX U
¢duToneHoTHUECKUX (haKTOpOB. 3HAYCHHUS KOI(PPHUIMEHTOB KOPPENSIHH WHIAWBUIYATbHBIX
XPOHOJIOTUM C JIOKaJIbHOM, OTHOLICHMS CUTHAJa K IIYMy M BBIPa)XEHHOI'O CHUIHaja
MONYJISALHAH, TPAJULIUOHHO MCIOJIB3YEMBIX JUIS OIPEACIICHNs HAJIWYMS BHEUIHErO CHUTHala U
NPUTOMHOCTH XPOHOJOTMU JUISl JICHJIPO3KOJIOTHUSCKUX HCCIeAOBaHUN [7], 10CTaTouyHO
BBICOKU KaK I U3MEPEHHBIX, TaK U I HHIEKCUPOBAHHBIX XPOHOJIOTHHN.

Ta6nnua 1 - CraTucTuueckue XapPaKTCPUCTHUKU JPCBCCHO-KOJIBICBbIX XpOHOJ'IOI‘I/Iﬁ

XapakTepucTHKH \ PS1 \ PS2
XapakTepuCcTHKH M3MePEHHbIX XPOHOJIOTH i
HawubGonbiiee 3HaueHne, MM 4875 | 6.349
Cpennee 3Hau€HUE, MM 2.076 | 3.252
CraHapTHOE OTKJIIOHEHUE, MM 0.769 | 1.372
KosdpuuneHT yyBCTBUTENIBHOCTH 0.202 | 0.169
Cp. k03 d. kKoppemsiun ¢ tokanpHoM XpoHoyorueit | 0.649 | 0.698
OTHoOlIEHNE CUTHAJIA K IIYMY 5.67 12.64
BbIpa)keHHBII CUTHAJ TOMYJISITHH 0.850 | 0.927
XapaKTepuCTHKU HHACKCHPOBAHHBIX XPOHOJIOTHii
CranmapTHOE OTKIIOHEHUE 0.198 | 0.374
KoaddunmenT uyBcTBUTENBHOCTH 0.228 | 0.229
Cp. k03 . koppemsiuu ¢ nokansHoM xpoHonorueit | 0.704 | 0.630
OTHOIIEHUE CUTHAJA K TIIyMY 10.93 | 10.65
BoIpakeHHBIN CUTHAT TONYJISILNAN 0.916 | 0.914
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Pucynok 2 - Koaddunmentsr koppensiun xpononoruit IIT'K ¢ cpearemecsunoit
temneparypoii (T) u korumgectBom ocaakos (P). Beinenensl k03 UIMEHTHI, 3HAYUMBIC TPU
p <0.10.

OneHky KJIMMaTU4eCKOW pEaklMH IPOBOJMIM METOIOM KOPPESALHMOHHOIO aHalIu3a ¢
©KEMECSYHBIMU 3HAYCHHSMH TEMIIEpaTyp U ocaakoB (puc. 2). KiimmaTuyeckuii CUrHam uis
JByX Y4acTKOB B LIEJIOM CXOJEH, OJHAKO UMEET U pa3inuus. bonee 3HauMMbIe KOPPEISILIMY C
TEeMIIEpaTypoil M OCagKkaMH HaOJIIOJAIOTCS Ha CKJIOHE. OJTO CBA3aHO C TEM, YTO IpU
OTCYTCTBUM OJIM3KMX IPYHTOBBIX BOJl €AMHCTBEHHBIM HUCTOYHHMKOB BJIaru SIBJISIOTCA OCAJKH,
KOTOPBIE 3HAUMMO BIUSIOT Ha PaJMaIbHBIA IPUPOCT B MIEPBOI MOJIOBUHE CE30HA, OCOOCHHO B
Mae. B To ke Bpemsi B TeueHue OOJbIIEH YacTH CE30HAa POCTa IOBBIIIEHHE TEMIIEPATYpPbI
YCUJIMBAET UCIAPEHUE C ITOBEPXHOCTU ITOYBBI U TPAHCIIMPALMIO, YTO IPUBOJIUT K Pa3BUTHUIO
BOJIHOT'O CTpecca U, CIe10BaTeIbHO, YTHETaeT (OPMUPOBAHNE KCHIIEMBL. Y MOJIHOXKHS CKJIOHA
THJIPOJIOTMYECKUM PEKUM MOYBBI MHOM 32 CUYET CTEKaHMs OCAJKOB CO CKIOHA (B TOM 4YHCIE
yepe3 XOpOULIO IPEHUPOBAHHYIO MECYAHYIO MOUBY), 00Jiee BHICOKOTO YPOBHS I'PYHTOBBIX BOJ
u 6im3octu p. MunycuHku. BenencTBue 3Toro B nepBoii MOJIOBUHE CE€30HA BIUSHUE OCAJIKOB
U TeMIIepaTyp MEHbIIIE, YeM Ha CKJIOHE; a B MI0JIE HAllPOTHUB, YCUIIMBAETCS (TaK KaK K 3TOMY
MOMEHTY YpOBEHb I'PYHTOBBIX BOJ U BOJbI B PEKE MOHMKaeTcs). BausHue ocankoB oKTsOps-
HOSIOpS MpeABIAYIIEro ce30Ha Ha 00OMX y4YacTKaX BBIPAXKAeTCsl B HapallMBaHUU CHEKHOTO
IIOKpPOBA, 3AIIMINAIONIETO KOPHEBYIO CHCTEMY 3MMOW M CIIyKalller0 MCTOYHUKOM BIIaru B
Hayaje BererauoHHoro ce3oHa. llonoxurenbHas koppemsuus III'K Ha ckione c
TeMmeparypoii Qespans — camoro Mopo3Horo Mecsia (puc. 1) — oOyciioBieHa MeHbIICH
BBICOTOM CHEXXHOT'O ITOKPOBA, CYBAEMOI'O CO CKJIOHOB, U MIOJAMEP3aHUEM KOPHEBON CUCTEMBI
COCHBI B CHMJIbHBIE MOpO3bl. Ha Gosee cyxoif u MeHee IUIOJOPOAHOM MOYBE CKIOHOBOTO
y4acTKa Ba)KHBIM (DaKTOPOM JUIsl A€PEBbEB OKa3bIBaeTCs JJISALIMIICS MPAKTHUYECKH /10 KOHIA
CEHTAOPS MPOLECC HAKOIUIEHUsI aCCUMMIISITOB, OT PE3yJbTaTOB KOTOPOIO 3aBHCUT CKOPOCTh
IPOIIECCOB POCTa B CaMOM Hadaje CIEAYyIOIIero ce3oHa. BenencTBue storo Habmogaercs
nonoxkurenbHast koppessiius LIT'K cocubl ¢ ocankamu centsiopsa. Temmeparypa B 3TOT
[IEPUOJ, KAK U JIETOM, AEUCTBYET UCCYLIAIOLIE.

Hrak, B pe3ynbrare UCCIEA0BaHUS BBIABIEHBI CIECAYIOIINE 3aKOHOMEPHOCTH:

1) B jecocTemnmHoOi 30HE XPOHOJIOTHMH paJualibHOTO MPUPOCTa COCHBI HECYT B cede
JIOCTAaTOYHO CHJIBHBIM KIMMAaTUYECKUH CUTHAJ IPU YCIOBUM OOBEAMHEHHUS B JIOKAJIHHYIO
XPOHOJIOTHUIO IEPEBLEB, IPOU3PACTAIOIIUX B OJHOPOJHBIX JIOKAIbHBIX YCIOBUAX;



2) BBISBJICHBI HanOoJiee 3HAUYMMBIC KIMMATHUECKUE (DAKTOPhI B Pa3IUYHBIX YCIOBHSIX
MecTa MpOoU3pacTaHusl: TEMIIEpAaTypbl M OCAAKU Masi-HIOJs, CEHTSAOps, a TaKXKe OCaJKU
OKTSIOpsI-HOSIOPSL.

PaGoTa BeIMONIHEHA TIpH TOIEp)kKe MUHHCTEpCTBAa 00pa3oBaHus M HayKu Poccuiickoit
®denepanuy B paMKax rocy1apCTBEHHOT0 3a/ianus Ha oka3zanue ycayr COY Ne5.7917.2013.
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