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Annotaums. [IpuBeneHsl TaHHBIC METEOPOJIOTHUYCCKUX U (PEHOJIOrNIEeCKUX HabaroneHui 3a nepuon 1968-2010 rr.
Haja 31 BUIOM TOJIOCEMEHHBIX pacTEeHUI, BRIpAIINBAaeMbIX B AeHApapun boranmueckoro cama-macTUTyTa Mapl ' TV.
JlaH cpaBHUTENBHBII aHANN3 CTAHIAPTHBIX U MOJU(UIMPOBAHHBIX YaCTHBIX METOJIUK MaTeMaTH4ecKoi 00padoT-
KU JaHHBIX (PEHOJOTHUCCKUX HAOIIOICHUI HA MPUMEPE U3YUCHHBIX BHJIOB.

KiroueBble cjioBa: XBOMHEIC HUHTPOAYLCHTHI, q)eHOHOFI/I‘ICCKI/Ie Ha6J'IIOILeHI/I$I, (beﬂoaaTa, (1)€H0pI/ITMOTI/IH, (bCHO—

JIOTUYCCKOC paCCTOAHUEC, (IJGHOJ'IOFI/I‘IGCKaSI yCTOfI‘IHBOCTB.

Beeoenue

Hcropust pa3BUTHSI YEIOBEYECKON LMBUIIN3A-
I[UU CBsI3aHa C yCleXxaMu B 00J1aCTH UHTPOTYKITUH
pacTeHul, BCECTOPOHHETO M3YYeHHUS U TPOMBIIII-
JIEHHOTO OCBOEHUS OTJIENBHBIX IIpeICTaBUTeNeH
MECTHOHN M MHO3eMHOI (pyoprl. Ha ceromnsmramii
JIeHb omHcaHbl He Oosee 350 ThIC. BUAOB COCYIHU-
CThIX pacTeHuil. B To ke BpeMsi B MHTPOAYKIU-
OHHBIX [IEHTPaX BBEACHBI B KYJIBTYpY UyTh Oojice
80 T1hIC. [4; 15], mMpOKOE MCTIONB30BAaHKE B MpakK-
THKE CEJIbCKOTO XO3AHCTBA, BHIPAIMBAHUS TEXHH-
YECKOTO M JIEKAPCTBEHHOTO CHIPBS, MACIHIHBIX
KYJBTYP, KAy4yKOHOCOB MOJTYYHIN TOJBKO 1,5 ThIC.
BUI0B. KoMMepueckuii acCOPTUMEHT JeKOpaTHB-
HBIX PacTCHHI Ooradye W IOCTHTaeT 5 THIC. BHIIOB
[1]. Takum oOpa3om, moTeHIUAN HIOPUCTHUECKO-
ro OoraTcTBa Haileid TUTAHETHI M3YYCH HEIOCTa-
TOYHO W UCTIONB3yeTcs He Oornee yem HaA 0,02 %.

OCHOBHBIMH TIPUYMHAMH MEJICHHOTO BHE-
JIpeHUs] B IPOU3BOJICTBEHHBIC KYJIBTYPHl HOBBIX
BUJIOB PaCTEeHWH, Ha HAI B3TJIAL, SBJISIOTCS Clia-
Oas MeTomooruveckas 0aza, OTCyTCTBHE TEOPHU,
HaJIM4YMe MHOKECTBA YaCTHBIX METOJTUK.

Ha ceromHsi OCHOBHBIM KpUTEpHUEM OIICHKHU
MIEPCIEKTUBHOCTH TaKCOHA MHOTHMH HHTPOIYK-
TOpaMHU TIpU3HAHA CTENEeHb COOTBETCTBUSA JMHA-
MHUKH €T0 CE30HHOTO Pa3BUTHS METEOpOJOoruye-
CKAM YCJIOBHSAM, CKJIAJBIBAIOIIUMCS B PETrHOHE
ero KynbtuBmpoBanus [1; 8; 9, 14; 16; 17; 19;
23]. C (QeHOMOTHUECKUMH XapaKTepUCTUKAMU
pacTeHull yBSI3bIBAIOT 3UMOCTOMKOCTB, 3aCyXO0yC-
TOMYUBOCTH, MOP(OJIOTHIECKNE XapPaKTEPUCTHKU
Ha/I3eMHBIX OPTaHOB, Ka4eCTBEHHBIE M KOJHUYECT-
BEHHBIC MMOKAa3aTeNIM TeHEpaTUBHOM cdepsr [9; 16;
19; 23]. HecMoTps Ha pa3inuyHbIe METOIUICCKUC

IOAXO0IbI, OOJIBIIMHCTBO aBTOPOB MOpcAjiararoT
HWHTCTPAJIbHYIO OLCHKY CTCIICHU aJallTallii WU
aKKJIMMaTHu3a1nuu paCTCHI/Iﬁ MO0 KOMIUJICKCY IIpu-
3HAKOB, OAHUM M3 KOTOPBIX OCTAKOTCs (l)eHOJ'IOFI/I—
YCCKHUEC IMTOKa3aTCIn.

Mamepuanvl u memoowt

B kadectBe 00BEKTOB (PEHONOTHYECKUX Ha-
OyrroieHni OBUTH BRIOpAHBI TIEPBUYHBIC MHTPOITY-
LEHTHl cemeiicTBa Pinaceae Lindl., BwIpariuBae-
MbIC B JICHIpapuu boTaHHYECKOro cajga-uHCTUTYTA
(bCH) Mapuiickoro rocy1apcTBEHHOTO TEXHHYE-
ckoro yHuBepcurera. CBEICHHS O MPOUCXOXKIE-
HUHU, BO3pPACTe, 3UMOCTOMKOCTH XBOWHBIX IpUBE-
neHsl B Ta0. 1.

KouTponbsabiME 00pa3mamMu CITy>KWJIH  Jepe-
Bbsl Abies sibirica Ledeb., Piceax fennica (Regel)
Kom. u Pinus sylvestris L. MECTHOU CeMEHHOM
penponaykuuu B Bo3pacte 60-100, 120-160 u
160-200 neT COOTBETCTBEHHO.

XapaKkTepucTUKa METEOPOJIOTHUYECKUX YCIIO-
BUI IpuBeAeHa MO AaHHbIM Mereonocta BCHU 3a
nepuoj ¢ 1968 mo 2010 rr. [aTel ycToiuuBOro
mmepexoja CpPEeIHECYTOUHBIX TEMIIEpaTyp uepes
+0 °C, +5 °C u +10 °C omnpezneneHbl Ha OCHOBa-
HUU PEKOMEHJATEeIhHOTO MHCbMa | OpBKOBCKOTO
6ropo morozsl [20].

[IpooKUTENBHOCTEIO  TEIJIOTO  IIEpHoja
(manee I1T) mpuHATO YKCIO AHEH MEXKITY NaTaMH
YCTOMYHBOTO TEPEX0/ia CPEIHECYTOUHBIX TEMIIC-
patyp uepe3 +0 °C, npoaomKUTENbHOCTBIO Bere-
taronHoro nepuoaa (manee I1B) — wepes +5 °C,
MIPOJIOJDKUATENBHOCTRIO TIEPHO/Ia aKTUBHOW Bere-
tanuu (manee [IAB) — gepe3 +10 °C.
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Taobmuua 1
XapaKkTepHuCTHKa 3K30TOB — 00BEKTOB HCCIIEIOBAHUS
Bo3spacrt Ha| 3umocTtoii-
Hazpanue Buna [Mpoucxoxxnenune odpasna koHer12010T.)  KOCTB,
JeT OayutoB

Abies alba Mill. VBano-®paHkoBcKas 00J1., pacTeHHs 33 -V
A. balsamea (L.) Mill. Jluneukas JIOCC, pacreHus 63 I
A. concolor (Gordon) Lindl. ex Hildebr. Jluneukas JIOCC, pacrenus 38 I-11
A. fraseri (Pursh) Poir. JIuneukas JIOCC, pacrenus 38 I
A. holophylla Maxim. Jlunenkas JIOCC, pactenus 38 I
A. lasiocarpa (Hook.) Nutt. Jluneukas JIOCC, pacreHus 38 I
A. nephrolepis (Trautv. ex Maxim.) Maxim. HewussectHo ~58 I
A. sibirica subsp. semenovii (B. Fedtsch.) Farjon | HeussectHO - I
A. veitchii Lindl. JIuneukas JIOCC, pacrenus 40 I
Picea asperata Mast. I'bC, r. MockBa, pacTeHust 28 I-11
P. glauca (Moench) Voss I'BC, r. MockBa, pacTeHus 30 I
P. glehnii (F.Schmidt) Mast. HewussectHo ~55 I
P. jezoensis (Siebold & Zucc.) Carriére Jaeauit BocTok, cemena 60 I
P. mariana (Mill.) Britton, Sterns & Poggenb. I'BC, r. Mocksa, pacTeHus 32 I
P. obovata Ledeb. I
P. omorika (Pancic) Purk. I'bC, r. MockBa, pacTeHust 30 1
P. pungens Engelm. Jlunenkas JIOCC, pactenus 54 I
P. rubens Sarg. I'bC, r. MockBa, pacTeHust 29 1
P.schrenkiana Fisch. & C. A. Mey. r. Xopor, pacTeHust 28 IV-VI
P. banksiana Lamb. Opiosckast JIOCC ~69 I
P. cembra L. VBano-®pankoBcKas 00J1., pacTeHHs 37 I
P. densiflora Siebold & Zucc. Jlaneauii BocTok, cemeHa 39 I
P. koraiensis Siebold & Zucc. Jlaneauii BocTok, cemeHa 56 I
P. mugo Turra JIlunenkas JIOCC, cemena 43 I
P. peuce Griseb. ['JITA, r. Cankr-IlerepOypr, cemena 37 I
P. pumila (Pall.) Regel MarapgaHckast 00JI., ceMeHa 33 I
P. sibirica Du Tour Paundckuit nenapapuii, pacrenus 74 I
P. strobus L. r. BunbsHioc, cemeHa 43 1

[pumeuanus: JIOCC — JlecHas onbiTHO-cenekiuonHas cranius; [ bC — I'maubiii 6otanndeckuii can PAH; I'JITA — INocynap-

CTBCHHAas JICCOTCXHUYECCKAasA aKaICMHs

ITon aktuBHEIMH TemnepaTypamu (manee AT)
+0 °C, +5 °C u +10 °C moHHUMAIOTCS CpeIHECY-
TouHble Temmnepatyps! Bbie +H) °C, +5 °C u +10 °C,
Ha OCHOBE KOTOPBIX pacCcUUTaHa 00ECHEUYECHHOCTh
terioMm IIT, TIB u ITAB kxak cymMma cooTBeTCT-
BYIOIIIUX CPEIHECYTOYHBIX Temrepatyp [21].

[on »>¢dextuBHBIME TemmepaTypamu (Ianee
OT) moHMMAaeTCs KOJMYECTBO TEIUIA, BBIPAKCH-
HOE CYMMOI CpeIHECYTOUHBIX TEMIIEpaTyp BO3-
JlyXa, yMEHBIICHHBIX Ha 3HAUYeHHE OHOJIOrMYECKOro
MHUHHMyMa Temnepatryp [21]. Tak kak B UMeroIei-
Csl IMTepaType HaMHU HE HaliIeHbl 3HA4YCHUs OHOJIO-
TMYECKOT0 MUHUMYMa TeIlIa ISl OTAENbHBIX (heHO-
JIOTHYEeCKuX (pa3 XBOMHBIX pacTEHUH, pacyEThl TaH-
HOTO TIOKa3aTesisi MPOW3BENIEHBI 110 YCIOBHBIM 6a30-
BbIM MuHUMyMaM +5 °C u +10 °C u BbelpakeHbl B
rpagyco-nHsax. YcnoBus yenaxsenusa 1T, TIB u
ITAB orneHeHBl 10 3HaYEHHIO THAPOTEPMHYECKOTO
koaddumuenta I'. T. Censtaunona [21].

deHonornyeckre HaOIIOICHUS TPOBOIMIIH 10
Metoauke I['maBHoro Ooranmdeckoro caga PAH

Cepus «buonoeus. Oxonocusay 2011. T. 4, Ne 2

[17] ¢ 1976 1. mo 2010 r. /laHHBIC HAONIOACHMIA
1962-1975 rr. uaeHTHPUITUPOBAHEI IO JUArHO-
CTHUYECKUM TIPU3HAKAM ¥ MPHUBEIEHBI B COOTBET-
CTBHE C YCIOBHBIMH OOO3HAYEHHSIMH BHIIIE yKa-
3aHHOU METOIUKHU.

bazoBeiMu MeTomukamMu 00pabOTKHM JTaHHBIX
(eHoNornuecKux HaOIIoAeHNH OBLIH  CIEdyIo-
mwe. CTaTUCTHYECKHE TTI0Ka3aTell CPEeTHIX MHO-
TroJeTHUX ()EHOJAT PAaCCUMTAHBl METOJIAMHU OIIH-
caTelIbHOM CTAaTUCTUKHU C MEPEBOJIOM KOHKPETHOM
KaJICHIaPHOH JaThl B YUCIIO AHEU C MEepPBOTO Map-
Ta [7] n mepBoro sHBaps [8]. DEHOPUTMOTHIT H
(heHONOTUYECKOE PACCTOSIHUE OMPEICIISIN 10 Me-
toguke A. 3Bupr3ma, M. Kymutnc-ABeHsl [8].
Jna cratuctudeckoit 00pabOTKH HCHOIB30BAHbI
AITOPUTMBI PACYETOB OCHOBHBIX CTATUCTHUECKUX
nmokazareneit [7; 12]. YpoBeHb H3MEHYHMBOCTHU
aHAIM3UPYEMBIX MPHU3HAKOB OIEHEH I10 IIKAaJe
I'. H. 3aiiuera [7]. Jons BausHus (akTopa Ha
YPOBEHb M3MEHYHBOCTH MPH3HAKA PACCUUTAHA 10
[Tnoxunckomy [12]. OcHOBHOM 00BEM 00paOOTKH
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JAaHHBIX ()EHOJIOTHUECKUX HAOJIIOJICHUM 332 XBOWM-
HeiMU pacteHusiMU BCU U MeTeopooruueckux
MoKa3areNell IMyHKTAa WHTPOAYKIIUH BBITOTHEH C
UCHOJIB30BaHUEM MPUKIAAHONW nporpammbl MS Ex-
cel 2010 [17] Ha 95%-HOM ypOBHE HaIC)KHOCTH.
OmnpeneneHne CUCTEMaTHIECKON MPHHAIIICK-
HOCTH 00pa3IOB KOJUICKIIMA XBOWHBIX WHTPOMY-
uentoB aeHapapusi bCU nposoaunu M. C. Anek-
cauapoBa, B. A. Kpeiiep, C. M. JlazapeBa mo
HMEOIUMCs UCTouyHuKaM [2; 3; 5; 6; 10; 11; 13;
22; 24-28]. Homenkiatypa BBIBEpeHa I0 0Oasze
JNAHHBIX COCYAMCTHIX pacTeHuil KoposieBckoro
o6orannueckoro caga Keio «The Plant List» [29].

Pesynomamot u oocyrncoenue

Tepputopus Pecrybnuku Mapwuii D1 BXOIUT
B YMEpPEHHBbIM KIMMAaTUYECKUN MosAC, palioH ¢
YMEPEHHO-XOJIOMHOW 3WMOH, 00JIacTh HemocTa-
TOYHOTO YyBIaxHEHUs. OCHOBHBIE ITOKa3aTelH
knuMara 3a nepuox 1968-2010 rr. crenyromue.
CpenHeronoBasi TemMIiepaTrypa BO3AyXa COCTaBIISI-
er +3,6+0,19 °C. Cpennsis ronoBas cymMMa OCaji-
KoB — 580+30,2 MM, B ToM uuciae 206 MM Opuxo-
UTCSL HA 3UMHUEN nepuox, 379 mm — Ha 11T, 307
MM — [IB 1 250 MM — ITAB. AOGcomoTHBIN TeMIe-
patypHbIit MUHUMYM -44,6 °C, aGCOTIOTHBIN Mak-
cumyM +40,1 °C. IlpomomxurensHocts IIT co-
crapisger 216+2.3 nmmeit, 1B — 175+£2,4 nHei,
ITAB — 1384+2,4 nueit. Cpegnue matel mepexona
CPEeIHECYTOUYHBIX TEeMIepaTyp Bo3ayxa uepe3 +0
°C mpuxoasaTcst BecHO Ha 29 mapTa, oceHbto — 1
HOsI0ps1; yepe3 +5 °C — 16 anpenst u 7 OKTAOpS;
yepe3 +10 °C — 7 mas u 21 cenrsa6ps. Obecrie-
YEHHOCTh TEIUIOM XapaKTepU3yeTcs CIeIyroIIn-
Mu nokazarensamu: cymma AT+0 °C — 25824353
°C, AT+5 °C- 2431+36,6 °C, AT+10 °C -
2046+46,1 °C, cymma IT +5 °C— 15834323

C. M. JIABAPEBA

rpamyco-gasi, OT+10 °C - 834£25,8 rpamyco-
nus. W3 anammsupyemsix 43 net 4,5 % Obuin me-
peyBiIaKHEHHBIMHU, 23 % — C JOCTaTOYHBIM YB-
nakHeHueM, 14 % — co cpeiHUM yBIaKHEHHEM,
42 % — ¢ HEemOoCTaTOYHBIM yBIaKHEHHEM, 7 % —
co cnaboii 3acyxoii, 7 % — co cpeaHeil 3acyxoi u
2,5 % — ¢ cunpHO# 3acyxoii B [IAB. Cpennecra-
TUCTHUYECKUE TOJIeKaHbIe MOKa3aTell METeopo-
JIOTHUYECKHUX YCJIOBHH NPHUBEACHH HA KJIMMaaHa-
rpamme (puc.).

Takum 00pa3oM, OCHOBHBIMH JIMMHTHPYIO-
muMe  (pakTopaMu AT TIPOXOXKISHHS TTOJTHOTO
LUK pa3BUTHS XBOMHBIX MHTpoayleHToB B bCU
SIBISIFOTCSL 3MIMHUE W JISTHUE TeMIIepaTypHBIE DKC-
TPEMYMBI, YacTast IOBTOPSIEMOCTh KOMITJIEKCa YCII0-
BUH HEIOCTATOYHOTO YBIKHEHHUSI.

Cpennue peHomaThl CO 3HAYCHUEM CTaHIAPT-
HOM ommOKu 00pa3ioB XBOWHKEIX nepeBbeB bCU
npuBeneHsl B Tabn. 2. CreayeT OTMETHTh, YTO
JAaHHBIE CTaTHCTHUYECKHE TMOKAa3aTeNd, KaK U 3Ha-
YeHHs CTaHJAPTHOTO OTKJIOHEHMS, OCTAIOTCS He-
W3MEHHBIMHA HE3aBUCHUMO OT TOTO, C KAKOW TOYKH
HAuYMHAETCSl OTCUET YMCiia KAJICHIAPHBIX JHEW 10
HacTyIuieHus: eHomornyeckoit ¢asel — ¢ 1 sHBa-
p4, 1 mapra nnum 1 anpens. B 1o e Bpemst 3Haue-
HUS KO03((OUIIMEHTOB BapUaIlii U TOYHOCTH OIIBI-
Ta MOTYT OTJIMYaThCsA B 5 U Oonee pa3 (tabm. 3).
[TomoOHEIT ogX0A K IepeBoy (eHOIAThI B YHC-
JI0 KaJIEHIApHBIX JHEW ¢ Hadajla KaKoro-JIn0o Me-
cilla YIpoUlaeT MpoUeAypy IpelBapUTEIbHBIX
pacdéroB, HO HE OTpaKaeT CyTH OMOIOTHYECKHUX
nponeccoB. Ha Ham B3rnsag, Oonee JTIOTUYHO BBI-
paxarp (eHomaTy dYepe3 YHCIO KaJIeHIApHBIX
JHEW C JaThl YCTOMYMBOIO NEPEXOJA CpPEIHECY-
TOYHBIX Temrmeparyp depe3 +0 °C uimu Onooru-
YeCcKMI MHUHUMYM TeIja JJIs paccMaTpuBaeMoil
(dheHODA3EI.
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Puc. Kimmamnarpamma BCU MapI' TV (1968-2010 rr.)

H3zeecmus Hpkymckozo eocyoapcmeennozo yHueepcumema



Ta0mua 2
Cpennue deHonars! xBoliHbIX AepeBbeB BCU Mapl' TV

Hassanme siia Cpennue nathl HACTyIUICHHs (PEHOJIOTHYECKUX (ha3 cO 3HAYCHHUEM CTaHJIAPTHOW OMIMOKU
1161 1162 1163 1164 0Ol 02 JI1 J12 114 5 [nl [In2 1In3

A. sibirica 29.04+1 | 15.05+1 | 18.05+1 | 22.06+2 | 30.06+2 6.08+3 21.05+1 5.06+2 18.05+2 | 22.05+1 4.06+6 | 17.07£16 | 21.0948,1
A. alba 5.05+1 17.05¢2 | 20.05+£2 | 6.07+11 30.6+6 11.08£8 | 17.05£2 | 16.06+4 - - — - —
A. balsamea 24.04+2 | 16.05¢1 | 17.05+1 | 30.06+2 | 21.07+6 | 16.08+7 | 21.05+2 | 17.06+5 | 16.05+2 | 20.05+3 | 30.05+4 | 11.06+3 —
A. concolor 30.04+£2 | 18.05+£1 19.05+1 6.07+4 20.07£8 | 22.08+£3 | 20.05£2 | 11.0644 | 21.05+2 | 26.05+1 6.06+1 27.06=+1 —
A. fraseri 28.04+2 19.05+2 19.054+2 6.07+3 17.07+4 5.08+8 22.05+2 20.06+4 18.05+2 24.0542 2.06+6 9.06+7 —
A. holophylla 28.04+2 | 13.05+£2 | 13.05+2 | 27.06+2 3.07+8 16.08+5 | 13.05+2 5.06+5 18.05£2 | 26.05+£1 | 10.06+5 | 28.06+1 -
A. lasiocarpa 25.04+2 11.05+2 11.0542 5.0743 5.07£5 5.0845 15.05+2 9.06+4 16.05+4 20.05+3 25.05+44 | 21.06+6 —
A. nephrolepis 20.04+2 6.05+2 9.05+2 2.07+2 5.07+4 5.08+5 10.0542 | 13.06+4 | 11.05+1 | 16.05+1 | 23.05+44 | 16.06+8 -
A. sibirica subsp. semenovii 30.0443 | 25.05£11 | 25.05+11 | 6.07+7 21.0743 | 28.08+7 | 2.06+11 13.06+7 — - - — -
A. veitchii 20.04+2 11.05+2 11.0542 29.06+3 5.07+4 6.08+5 14.05+2 5.06+3 12.05+1 19.05+1 1.06+3 19.06+3 —
P. x fennica 24.04+£2 | 14.05£1 | 15.05+1 | 16.06+2 | 28.06+2 3.08+2 20.05+1 4.06+2 22.05+2 | 24.05+2 | 20.06+11 | 27.08+12 | 17.09+£36
P. jezoensis 21.04+2 6.05+2 8.05+2 19.06+£3 | 30.06£3 | 30.0744 | 10.0542 6.06+4 7.05+1 15.05+2 23.05 —
P. asperata 21.04+3 9.05+2 9.05+2 28.06£1 | 26.06£2 | 15.08+5 | 10.0542 9.06+6 15.05+4 | 21.05+3 31.05 -
P. glauca 23.04+£2 | 16.05£2 | 16.05+£2 | 28.06+3 7.07+4 14.08+4 | 19.05+2 7.06+3 14.05+1 | 20.05+1 | 30.05+3 -
P.glehnii 1.05+£2 1805£2 | 20.05£2 | 26.06+4 | 17.0743 | 13.0844 | 25.05+2 | 18.06+4 | 17.05+4 | 23.0546 - -
P.mariana 1.0542 26.05+4 | 26.05+4 3.07+3 5.07+6 | 21.08+16 | 26.05+4 | 27.06+1 | 25.05+£5 | 26.05+3 3.06+5 -
P. obovata 24.04+2 | 10.05£2 | 10.05+2 | 24.06+4 | 29.06+3 | 3.08+2,6 | 12.05+2 9.06+3 13.05£2 | 18.05£2 | 25.0543
P. omorica 2.05+2 21.05+¢1 | 24.05+2 1.07+3 9.07£5 10.08+6 | 26.05+2 | 17.06+2 | 21.05+4 | 28.05+4 | 30.05+7
P. pungens 27.04+£2 | 25.05£1 | 26.05£2 | 22.06+2 3.07+3 5.08+4 31.05£2 | 22.06+£5 | 29.05+2 2.06+2 6.07£11 | 3.08£12 | 21.09+6
P. rubens 14.0542 | 31.0543 | 31.0543 2.07+6 6.07+£3 | 23.08+0,1 | 31.0543 | 27.06+1 - - - - -
P. schrenkiana 2.05+2 18.05+2 | 18.05£2 | 26.06+1 | 26.06+2 | 16.08+7 | 18.05+2 | 13.06+3 - - — - —
P. sylvestris 24.04+2 — 30.04+2 17.06+3 5.0743 15.0843 8.06+2 12.0743 28.05+1 2.06+2 20.06+5 | 24.08+£19 | 2.12+18
P. banksiana 23.04+1 - 26.04£2 | 17.06+2 2.0743 14.08+4 7.06+3 15.07£3 | 26.05+1 1.06+£2 2.0749 | 24.09+16 | 1.12435
P.cembra 16.04+2 — 16.04£2 | 29.06+4 | 20.06+4 | 31.07+7 | 18.05+2 1.07+3 29.05+4 5.06+6 23.06+5 - —
P. densiflora 21.04£2 - 21.04+2 | 29.06+3 | 28.06+3 15.08 27.05£2 | 10.07+#1 | 23.0543 | 28.05+43 | 23.06+3 - -
P. koraiensis 22.04+1 — 26.04+2 | 13.06+3 6.07+2 19.08+3 | 11.06+£2 | 31.07+3 | 18.06+3 | 23.06+2 | 29.07+26 | 13.08+4 | 1.10+£11
P. mugo 29.04+1 - 1.05+£2 26.06+4 | 25.0746 | 18.0948 4.06+4 18.07+8 1.06+2 6.06+2 19.06+3 | 22.07£30 4.10
P. peuce 21.04+3 - 27.04+5 | 28.06+4 | 22.07+13 | 23.08+8 | 22.05+43 | 10.07+7 | 14.06+1 | 20.06+1 - - —
P. pumila 19.04+2 — 21.04+£3 | 24.06+5 3.07+4 14.08+4 | 30.05+3 4.07+5 25.05£2 | 30.05+2 6.06+6 - —
P. sibirica 23.04+1 - 26 04+2 | 14.06+2 | 27.06+2 | 11.08+3 1.06+2 16.07+3 4.06+3 11.0643 | 17.06+1 - —
P. strobus 24.04+2 — 29.04+3 | 27.06+3 | 21.07+7 3.09+6 7.06+:4 26.07+7 | 13.06+4 | 21.06+3 | 15.07+17 | 22.09£11 | 23.10+18

[Tpumeuanue: 1161 — HabyxaHue BereTaTuBHBIX MoYek, [162 — pacmyckanue nouek, 1163 — Havano nmuHeliHOTrO pocta noberos, 1164 — okoHuanue pocra noderos, O1 — ogpeBecHEHNE OCHOBAHUS
nobera, O2 — ogpeBecHeHue nobera, JI1- Hauano o6ocobaenus xsou, JI2 — nonnoe obocobnenue xsou, 114 — Hayano nmeutenus, 115 — okonyanue neuieHuns, Ilnl — cMblkaHHe CEeMEHHBIX YelyH,
I1n2 — onpoOKoBeHNE CEMEHHBIX Yelly muIek, [113 — momHoe co3peBaHue MINIIEK




60

C. M. JIABAPEBA

Tabnuma 3
3aBI/ICI/IMOCTL N3MCHUYHUBOCTHU Cpe,ﬂHeﬁ (beﬂo,uarm oT cnoc06a eé nepeBozLa B 4UCJIO KaﬂeHﬂapHI)IX ﬂHefI
Koadduuuent Bapuaumu penonat, %
HasBanue Buga I161 | 1164 02 114 115
c1.01|cl1.03|c1.04| cIIT |c1.01 |c1.03|{c1.04| cIIT |c1.01|c1.03|c1.04| cIIT |c1.01 |c1.03|c1.04]| cIIT [c1.01|c1.03|c1.04| cIIT
A. sibirica 6,5 12,8 26,2 - 7,0 10,6 14,5 - 6,4 8,7 10,9 — 4,0 7,0 11,5 - 33 5,7 9.1 -
A. alba 3,0 5,7 10,8 — 8,3 12,2 16,0 — 5,3 7,2 8,9 — — — — — — — — —
A. balsamea 8,8 18,3 41,5 - 4.5 6,6 8,9 - 10,9 13,6 18,0 - 4,1 7,3 12,3 - 5,5 9.4 15,3 -
A. concolor 5,2 10,2 20,6 — 6,6 9,7 12,8 — 3,4 4.6 5,5 — 2.5 42 6,8 — 0,7 1,1 1,8 —
A. fraseri 6,9 13,8 293 - 6,3 9,2 12,2 - 11,0 15,0 18,7 - 3.4 6,5 10,6 - 3,0 5,1 8,1 -
A. holophylla 5,0 10,1 21,3 - 2,0 3,0 4.0 - 42 5,7 6,9 - 1,5 2,7 4.5 - 1,0 1,6 2.5 -
A. lasiocarpa 8,1 16,7 37,0 — 5,5 8,0 10,6 — 7,6 10,4 13,0 — 3,7 6,5 10,9 — 3,0 5,2 8,5 —
A. nephrolepis 8,7 18,8 47,2 - 5,2 7,7 10,3 - 8,2 11,2 14,0 - 1,8 33 5,8 - 2,1 3,7 6,3 -
A. sibirica subsp. 68 | 133|272 | - | 193|325 | 198 | - 41 | 95 | 114 | - - - - - - - - -
semenovii
A. veitchii 8,0 16,7 38,1 - 6,7 99 13,3 - 6,9 9.4 11,7 - 2.4 4.4 7,7 - 22 3,9 6,4 -
P. x fennica 10,4 20,1 45,9 58,0 8,9 13,8 19,4 22,7 23,9 7,1 19,0 12,4 5,3 9,1 14,6 21,8 6,5 11,0 17,4 25,2
P. jezoensis 8,6 18,4 45,5 51,4 8,6 13,2 18,3 16,4 6,7 9.3 11,7 17,6 1,6 2.9 5,4 40,4 2,4 43 7,3 24,5
P. asperata 8,5 18,1 44.6 63,3 1,8 2,6 3,6 11,6 4.5 6,1 7,5 12,9 42 7,4 12,6 10,5 2.5 473 7,0 6,4
P. glauca 7,5 15,7 36,7 46,2 7,0 10,4 14,1 16,4 6,0 8,1 10,0 13,6 2.9 5,1 8,8 22,1 2.9 49 8,0 32,5
P.glehnii 7,1 13,8 27,6 45,0 8.3 12,4 16,8 18,3 6,2 8,4 10,3 12,7 4.8 8,4 14,0 22,6 5,9 10,1 16,0 28,3
P.mariana 4.8 9,3 18,6 38,9 33 4.8 6,4 12,5 9,7 13,0 15,8 20,9 7,4 15,6 249 21,7 4.7 7,8 12,1 19,1
P. obovata 6,1 12,6 28,6 45,4 8,4 12,7 17,4 22,5 4.6 6,3 7,9 11,8 3.4 7,0 12,1 25,7 3,2 5,5 9,1 22,6
P. omorica 6,2 12,0 23,6 40,2 6,4 9.4 12,6 15,4 8,7 11,8 14,6 20,6 5,7 9.8 15,8 20,8 5,8 9,6 14,8 20,9
P. pungens 10,7 21,5 45,9 47,4 5,2 7,9 10,8 13,2 8,4 11,5 14,3 16,3 5,9 9,7 14,8 21,8 6,1 9,9 14,8 20,0
P. rubens 5,1 9,0 15,4 | 23,0 6,9 10,1 13,5 13,5 - - - - - - - - - - - -
P. schrenkiana 43 8,3 16,2 32,4 1,4 2,1 2,9 11,9 5,1 6,9 8,4 12,5 - - - - - - - -
P. sylvestris 10,0 20,9 48,7 - 9,9 15,3 21,3 - 6,6 9,0 11,0 - 5,7 9.5 14,6 — 6,3 10,3 15,3 -
P. banksiana 7,1 14,6 34,5 — 8,3 12,8 17,9 — 8,7 11,7 14,4 — 4.5 8,0 12,4 — 6,4 10,5 15,7 —
P.cembra 5,9 13,3 38,2 - 5,6 8,5 11,2 - 8,4 11,6 14,6 - 6,3 10,4 15,9 - 8,5 13,6 20,0 -
P. densiflora 5.5 11,6 | 28,5 - 3,5 5,3 7,1 - - - - - 5,1 8,6 13,7 - 42 7,0 10,8 -
P. koraiensis 7,4 15,5 37,0 - 9,3 14,6 20,7 - 6,5 8,7 10,6 - 43 6,6 9,3 - 3,6 5,4 7,4 -
P. mugo 5,0 10,0 20,8 - 7,0 10,5 14,3 - 8,3 10,7 12,6 - 5,2 8,5 12,7 - 5,0 7,9 11,6 -
P. peuce 8,6 18,4 45,0 — 6,5 9,7 13,1 — 4.8 6,4 7,8 — — — — — — — — —
P. pumila 8,2 17,9 47,3 - 10,2 15,4 21,1 - 6,5 8,7 10,7 - 3,0 5,0 7,9 - 2,6 4.4 6,6 -
P. sibirica 7.5 15,7 | 373 - 8,5 13,2 18,6 - 7,3 9.9 12,2 - 5.8 9.4 13,9 - 5,0 7,9 11,3 -
P. strobus 8,9 18,6 427 - 7,8 11,7 15,8 - 7,2 9,4 11,3 - 7,4 11,6 16,4 - 6,2 9.4 12,9 -

Hszeecmus Hpkymckozo 2ocyoapcmeennozo yHueepcumema
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HaOyxaHue BereTaTHBHBIX MOYEK M3yYEHHBIX
00pa3LoB XBOWHBIX MHTPOIYLICHTOB, KaK U MECT-
HBIX BHJIOB TPEX POMOBBIX KOMILUIEKCOB, HMPUXO-
IUTCS Ha TPEThIO Aekany ampens. MckimodeHunem
CTalli 3amaJHO-eBpOIEHCKre MHUXTa Oenas U eib
cepOckas, cpeaneasuarckas enb lllpenka, sSmoH-
ckas enb [71eHa u ceBepoaMepUKaHCKUE €1b 4Ep-
Has U eJb KpacHas (IepBas-BTOpas AeKaabl Mas).
Bo BTOpOil nmekame ampens HaunHaeTcs HaOyxa-
HHUE TI0YEK M POCT BETETaTUBHBIX MOOETOB y ABYX
BUAOB coceH U3 cekuuu Cembra — COCHBI €BpO-
MEeWcKON U cCocHBbl HU3KOHW. Pa3zBep3aHue mouex y
MpeacTaBUTENe poaoBOro Komiulekca Abies
MPOMCXOANT BO BTOPOHl nekame Masi (MCKIIoye-
HUS: IHUXTa Oenokopas — IepBas JAekaga Mas,
nuxta CeMeHOBa — TpeThsl Jekaaa mas). B pomo-
BOM KOMIUIeKce Picea pa3Bep3aHHE BEreTaTHB-
HBIX TIOYEeK 3aHUMaeT Bce TpH Jekainl Mas. llep-
BBIMU PAcCKpBIBAIOTCS MOYKH HA JEPEBBSIX Aajb-
HEBOCTOYHBIX BUAOB (€JIb asHCKas, b IIePOXO-
BaTas) U €U CHOMPCKOH, B TpeThel Aekaje — Ha
pacTeHHsAX TPEX CeBEPOaMEPUKAHCKUX BUIOB (€71b
KOJrouasi, enb 4épHas, eb KpacHas) ¥ OJHOM 3a-
najHoeBponeiickoM (enb cepOckas). CpemHue
JaTbl OKOHYAaHHUS JMHEHHOTo pocTa OOKOBBIX IIO-
0eroB y Bcex M3YUYEHHBIX 3K30TOB IMPUXOIATCS Ha
Oomnee Mo3gHME, YEM Y KOHTPOJIBHBIX PACTECHHMH,
CPOKH U MPUXOAATCA B MOJABJISAIONIEM OOJBIINH-
CTBE CIIy4aeB Ha TPETHIO JEKaay HMIOHS — IEPBYIO
JeKaxy urouid. VckiroueHneM SIBISIOTCS 00pasibl
COCHBI KEIPOBOM U COCHBI HU3KOH. AHalornyHas
3aKOHOMEPHOCTb IIPOCIEKUBACTCA M IO JaTaM
MOJTHOTO ofjpeBecHeHHs mobera. IIpuieHne wuzy-
YEHHBIX MHTPOAYLICHTOB POJIOB MHXTA U €JIb MPO-
UCXOIUT B OTHOCHUTENBHO O0Jiee paHHUE CPOKH,
YeM y MECTHBIX BHJIOB, HO YKIIQ/IBIBACTCS B TE XKe
BTOPYIO — TpPeTbl0 Aekanbl Mas. Cpenu n3ydeH-
HBIX 00pPa3IoB POJOBOT0 KoMIuiekca Pinus TOb-
KO [IBa BHAA ABYXBONHBIX COCEH IBUIAT paHblIe
COCHBI OOBIKHOBEHHOH (BTOpas nekana mas). Bee
M3yYeHHBIE TSATUXBOMHbBIE COCHBI U 3allaJIHOEBPO-
neickas COCHa TOpHasl MBUIAT IO03KE MECTHOTO
BUJIa — B IEPBOM-BTOPOH JeKa/lax UIOHS.

YpoBeHb OTOANYHON U3MEHYMBOCTH JaT Ha-
gJaja OTASNBHBIX (deHodas (cM. Tabn. 3) cymect-
BEHHO 3aBHCUT OT METOJUYECKOTO MOAX0J1a K Ie-
peBoay (eHomaThl B YHMCIO KAJCHAAPHBIX AHEH.
Ecnm B kauecTBe TOUKM OTCUETa BRIOpaHO 1 sTHBa-
Psi, YPOBEHb U3MEHUYMBOCTH BCEX aHAIM3HPYEMBIX
noKasaresieil sBisieTcsi HeOOJIBbIIUM MM BXOAUT B
TpaHUIBl HUKHEW HOPMBI BapbHpoBaHUA (KO-
¢unreHTs Bapuanuu He npesbimaioT 24 %). [lpu
ompeneneHuy | MapTa Kak TOYKHM OTCUETA YMCIIa
IHel 1o HacTymieHus: gpeHnodasbl, ypoBeHb NOTO-
JUYHOH M3MEHYMBOCTH CPOKOB HACTYIUICHHS OT-
JEeNBHBIX (a3 Ce30HHOTO Pa3BHUTHS JINCTA W IIUII-

Cepus «buonoeus. Oxonocusay 2011. T. 4, Ne 2

K MOXET IOBBICUTECSA OO TpPaHULBl BEpXHEH
HOPMBI BapbUpOBaHM (HampuMep, Ko3PGUITHECHT
Baprauuu mo ¢aze JI1 y muxter CeméHoBa co-
crasisiet 31,1 %, no daze [Inl y cocurr bankca —
37,4 %). IlpennoxkenHas METOAMKA TiepeBona Qe-
HOJAT B uKcjo aHel ¢ gaTel Havana [IT (B Tab. 3
MOKa3aHO Ha mnpuMmepe poxa Picea), Ha Ham
B3MVIsL, OOJbIIE TPHONMKACT TMOKa3aTelnd MOro-
JIUYHOW W3MEHYHBOCTH CPOKOB HACTYIUICHUS (e-
HO(a3 K MX (HU3MOJOTUYECKONH OCHOBE, HECMOTPS
Ha TO, YTO 3HAYCHUs KOA((QUIMESHTOB BapHALUU
OKa3aJIuCh BbIIIE. Y TIpEJICTaBUTENEH pojia elb,
BEIPAITMBACMBIX B YCIOBUAX MHTPOIyKIH B bCU,
CPOKM OKOHYAHHsI pOCTa MOOETOB M HMX MOJHOTO
OIIpEBECHEHHS B Pa3HBIE TOMBI KOJEOIIOTCS B TIpe-
JleNiaX HUKHEH HOpPMBI BapbupoBanus. [1o Benmum-
HaM ypPOBHSA TOTOAWYHON W3MEHYWBOCTH CPOKOB
Hayala M OKOHYaHMSA pOCTa, TIOJHOTO OJpeBECHe-
HUS 1O0EroB, CPOKOB IBUIEHUS CO3PEBaHUS IIH-
IIeK W CEeMSH MOXKHO JeNaTh NpeIBapUTEIbHbIC
BBIBOJIBI 00 aJanTallMOHHOM TOTEHIMANe H3Y-
YaeMbIX BHJIOB B YCIOBHUSX IIYHKTa UHTPOIYKIUH:
YeM MeHbIIe 3HaYeHUE KO PUIIHMEHTA BapHaIiH,
TEM BBIIIE aJANTANMOHHBIN TOTEHIMAT, TaK Kak
CPOKH Hadaja aHAIM3HPYeMBIX (heHO(ha3 MEHbIIEe
3aBUCAT OT METEOPOJIOTMYECKHX YCIOBHM roja.
Tem He MeHee, UCKITIOYATh BIMSHUE TEMIEpaTyp-
HOTO (paKTOpa HA BETUYHHY YPOBHS M3MEHYHBO-
CTH MBI HE UMEEM IIPaBa, TaK KaK JOJIS ero BIIUS-
HUS OYEHb BBICOKA W Y MpEACTaBUTENeH poja eib
cocrasiuser oT 77 1o 97 % (tabm. 4).

OgHuM W3 Ba)XKHEHIIMX TOKa3aTeileld HHTPO-
JTYKLIHMOHHOTO MOTEHIIMAajIa 9K30TOB SIBISAETCS (eHo-
PUTMOTHUIT U CTENEHb €T0 COOTBETCTBHSI AUHAMUKE
KIIMMaTHYEeCKNX TIOKa3aTeliel BereTarioHHOTO Tie-
pHo/a MyHKTa MHTPOIAYKIMU Wi (HEHOPUTMOTHUITY
MECTHOTO BHJIa U3y4aeMOT0 POJOBOT0 KOMILIEKCA.

Metoaudeckue TOAXOABI K  OMNpeAeseHHIO
paHHeil, cpenHeid, mo3aHell peHopOpPMBI pazIny-
Hbl. OCTaHOBUMCS TOJIEKO Ha METONMUKe A. 3BHUp-
r3ga u M. Kymutuc-ABensl [8]. ABTOPHI IIpeasio-
JKWIIA PacCUUTHIBATH CPETHIO apu(METHUECKYIO
(eHOaTy IS BCEX OMBITHBIX W KOHTPOJBHBIX
obpasnos. K panaum denodopmam (P) oTHOCUTH
T€ TaKCOHBI, Y KOTOPHIX (peHomaTa MeHbIIe cpe-
Hell apupmeTHyeckoi, k mo3nHUM (eHodhopmam
(IT) — ot cpemueit apudmMeTndeckoil 10 MmoCIea-
Hell QeHomaTel. Hamum mpemno’keHO OTHOCHUTH
TaKCOH K paHHEMY, CpeIHEMY WM Mo3IHeMY (de-
HOPUTMOTHITY Ha 0a3e kputepus xi > < xcp.*o.
IMocne onpexneneHus: (HEHOPUTMOTHUIA TPOU3BO-
JATY TToIcYET ymcina eHodas 3K30Ta ¢ paHHHUMH,
COBMAIAIONIMMH ¥ TIO3IHUMH CPOKaMH MX Hadaja
[0 CPaBHEHHUIO C KOHTPOJBHBIM BHUIOM. CpaBHU-
TENbHBIE PE3YIBTAThl (PEHOPUTMOTHIIOB, OTIPEICIICH-
HBIX T10 JIBYyM METOJIMKaM, MIPUBECHBI B Ta0JI. 5.
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Jlons BMusSHAUS aKTUBHBIX U (P (PEKTUBHBIX TeMIepaTyp Ha YPOBEHb
MOTOANYHON U3MEHUYMBOCTH CPOKOB HacTyIuieHus (eHodas y npeacraBurenei pona Picea

Tabunma 4

Cymma AT +0 °C Cymma AT +5 °C Cymma OT +5 °C
Haspanue siia F daxr. | F cranm. HO:;I;?J:ZH_ F daxr. | F cTanm. HO:;I;?J:ZH_ F daxr. | F cTanm. HO;;;?J;};I}I_
P. asperata 92,0 2,0 95,3 87,5 2,0 95,1 85,3 2,0 94,9
P. x fennica 188,8 1,7 87,1 187,3 1,7 87,1 162,6 1,7 86,2
P. glauca 148,4 1,8 93,1 148,4 1,8 93,1 138,0 1,8 92,6
P. glehnii 91,1 1,9 90,5 80,7 1,9 89,4 72,2 1,9 88,3
P. jezoensis 183,9 1,8 92,4 174,6 1,8 91,4 156,8 1,8 90,5
P. mariana 142,8 1,9 97,1 86,2 1,9 95,3 96,3 1,9 95,8
P. obovata 232,7 1,8 95,3 198,9 1,8 94,5 175,6 1,8 93,8
P. omorika 174,6 1,8 92,2 176,7 1,8 92,3 146,3 1,8 90,8
P. pungens 75,7 1,7 78,7 76,1 1,7 77,6 68,8 1,7 77,0
P. rubens 473 23 92,7 33,6 23 90,0 51,3 2,2 93,9
P. schrenkiana 119,9 2,1 95,8 81,9 2,1 94,0 70,6 2,1 93,1

[Mpumeuanus: F pakr. — pakruueckoe 3HaueHune kpurepus Ouiepa, F crann. — Tabaudanoe 3HaueHue kpurepus Ouiepa

Tabmuna 5
COOTHOIIIEHNE PAHHMX, COBIAJAONIMX M MO3AHUX (PEHOIAT 10 CPABHEHHIO
¢ pEeHOPUTMOTHIIAMH MECTHBIX BUIOB POIOBBIX KOMILIEKCOB, %

xi < 2x cp. xcp.xo DerHOpHTMO- 3

Hassauue Buga COBIIa- Mo3J1- | paH- | CoBIa- =

paHHHe MO3JHHE TUII 2

JIAIOIINE HHE HUE | Jaroniye
A. alba 222 445 33,3 0,0 62,5 37,5 CIIP/CII 4/1
A. balsamea 36,4 272 36,4 8,3 75,0 16,7 PIIC/CIIP 6/3
A. concolor 0,0 58,3 41,2 8,3 41,7 50,0 CII/TICP 2/6
A. fraseri 8,3 58,3 32,9 8,3 66,7 25,0 CIIP/CIIP 3/4
A. holophylla 25,0 66,7 8,3 8,3 58,3 33,4 CPII/CIIP 5/5
A. lasiocarpa 66,7 25,0 8,3 25,0 50,0 25,0 PCII/CITP 8/7
A. nephrolepis 66,7 16,65 16,65 58,3 16,7 25,0 PCII/PIIC 9/9
A. sibirica subsp. 0,0 37,5 62,5 | 0,0 | 250 75,0 TIC/TIC 172
semenovii

A. veitchii 66,7 33,3 0,0 25,0 16,7 58,3 PC/IIPC 7/8
P. asperata 36,4 455 18,1 63,6 18,2 18,2 CPII/PCII 8/9
P. glauca 36,4 36,4 27,2 18,2 63,6 18,2 PCII/CPI1 9/4
P. glehnii 20,0 0,0 80,0 10,0 60,0 30,0 I1P/CIIP 6/2
P. jezoensis 36,4 63,6 0,0 72,7 27,8 0,0 CP/PC 7/10
P. mariana 9,1 18,1 72,8 18,2 36,4 45,4 TICP/TICP 4/6
P. obovata 36,4 63,6 0,0 45,5 45,5 9,0 CP/PCI1 7/8
P. omorika 9,1 27,3 63,6 18,2 54,5 27,3 I1CP/CIIP 3/5
P. pungens 8,3 50,0 41,7 9,1 273 63,6 CIIP/TICP 2/1
P. rubens 0,0 0,0 100,0 12,5 12,5 75,0 IT/TICP 1/3
P. schrenkiana 12,5 25,0 62,5 25,0 50,0 25,0 TICP/CPII 5/7
P. banksiana 0,0 72,7 273 10,0 90,0 0,0 CII/CP 1/2
P. cembra L. 30,0 60,0 10,0 60,0 30,0 10,0 CPII/PCII 8/9
Pinus densiflora 30,0 60,0 10,0 30,0 60,0 10,0 CPII/CPII 8/8
P. koraiensis 9,1 36,4 54,5 20,0 30,0 50,0 TICP/IICP 5/5
P. mugo 0,0 63,6 26,4 0,0 66,7 23,3 CII/CIT 2/1
P. peuce 11,1 33,3 55,6 222 445 33,3 I1CP/CIIP 6/6
P. pumila 18,2 72,7 9,1 30,0 70,0 0,0 CPII/CP 7/7
P. sibirica 0,0 60,0 40,0 20,0 80,0 0,0 CII/CP 3/4
P. strobus 0,0 18,2 81,8 11,1 222 66,7 IIC/TICP 4/3

IIpumeuanue: B 0603HaYCHHH (PEHOPUTMOTHIIA PAHHUE, COBIAAAIONINE U MO31HKHE (peHo]a3bl paccTaBiICHBI B MOPsIKe yObI-
BaHMA MX YUCJA; B YUCIUTENIC NPHUBEICHBI (opMysa GEHOPUTMOTHIIA U KJIACC aJalTAllMOHHOTO IIOTEHIMANA, OLCHEHHBIE 110
metoauke A. 3puprana, M. Kynutuc-ABeHsI, B YHCIHUTENE — 10 MOTU(PHINPOBAHHONH METOIHKE

H3zeecmus Hpkymckozo eocydapcmeennozo yHugepcumema
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MoXHO BUAETb, YTO HUTOTOBBIH (EHOPUTMO-
TUM W KJIacC aJanTallMOHHOIO MOTEHIIMaNa B TO-
JABIISIOIIEM OOJIBIIMHCTBE CIIy4aeB 3aBUCST OT
MPUMEHSEMOT0 METOJUYECKOr0 TMOAX0Ja K €ro
oneHke. Mcxons U3 MoI0KeHHsI, YTO MECTHBIE BUIBI
POZOBOTO KOMIUIEKCAa MMEIOT MaKCHMAaJbHBIA ypo-
BEHb AaJalTallil CE30HHOM JWHAMUKU DPa3BUTHUS
BETeTaTUBHBIX M T€HEPATUBHBIX OPraHOB, MOXKHO
MIPEATNONIOKUTh, YTO 3K30Thl, MMEIOIIHE MaKCH-
MaJIBHOE KOJIMYECTBO COBMAJEHUH C MECTHBIMHU
BUJaMH TI0 OJHOWMEHHBIM (QeHodazaMm, OymyT
UMETh OOJNIBIINI aaNTAMOHHBIN TOTCHIIUAT.

Tak kak B paiioHe pacrnonoxxenuss bCU Bos-
MOJKHBI TIO3[JHAE BECEHHHE 3aMOpO3KH, a paHHHUE
OCEHHHUE OBIBAIOT INOIKE CPOKOB IIOJHOIO OJpe-
BECHEHHS TIOOETOB MCCIIEIOBAHHBIX BHJIOB, TaKCO-
HBl C MO3JHUM (ESHOPUTMOTHIIOM OYyIOyT HMETbH
OoJiee BBICOKMI aJanTallMOHHBIA MOTEHLIHAT, YeM
¢ panHuM. Ha ocHOBaHMM JBYX BBIIIE NPUBEIAEH-
HBIX TIPEAINOJNIOKEHNH KJacChl agaNnTaliOHHOTO
MOTEHIMala 3K30TOB B MOPSAKE YObIBaHUS Mpen-
CTaBJICHBI B Ta0J. 5. MOXHO BHIETH, UTO BTOPOU
METOJIMUYECKUN TOIX0l Oojiee BEPHO OIMHCHIBACT
COCTOsIHME pacTeHHH. lckiroueHne cocTaBIsIOT
npencTaBuTeny pona Abies. Hampumep, muxTa Oe-
Jlast OTHECEHa K MepBOMY KJIAacCy aJalTallHOHHOTO
MOTEeHIala Ha OCHOBaHWUHU (peHOpuTMOTHHA 0Oe3
y4éTa HM3KON 3MMOCTOMKOCTH HM3Y4EHHBIX JK3EM-
wiapoB. K caMbIM HHU3KMM KilaccaMm aJanTalidoH-
HOTO TMOTEHIMajla OTHECEHBbl JAaJbHEBOCTOYHBIE
nuxta Buda u nuxra Oesnokopas, UMEIOLIEe HOp-

MaJIbHOE Pa3BUTHE U HE MOBPEXKIAIOLINECS TO37-
HUMH BECEHHHMH 3aMOpo3kamu. Takum o0pazom,
Ha OCHOBaHHHU (PEHOPUTMOTHIIA MOYKHO JIeIaTh TOJIb-
KO TIpelBapUTENbHBIE OLEHKA HHTPOAYKIMOHHOTO
MOTEHIMAJIa PACTCHUH UCCIIeyeMbIX 00pa3LIoB.
Heckonbko ci1oB 00 MCIONIBE30BaHUN METOJMKA
A. 3suprzna u M. Kynutuc-Asens! [§] mo oreHke
YCTOMYMBOCTH 3K30TOB 110 BEJIMUYUHE (HEHOIOTHU-
gyeckoro pacctosHus (mamee ®P). OP onpenens-
eTcsl KaKk KBaJipaTHHIN KOPEHb U3 CyMM KBaJpaToOB
PasHOCTEH YMCIICHHBIX BBIPAXKCHUH XapaKTepHBIX
dbeHomatr KOHTpois (MECTHBIH BHJI POIOBOTO
KOMIUIEKca) M H3ydaeMoro pacteHusd. CreneHb
YCTOMYMBOCTH 3K30Ta ONPEHEISETCS BEIMYMHOU
paszbpoca 1o TojilaM BEIUMCICHHBIX 3HaYcHUH DP:
YeM MEHEE yCTOWYWB BHUI, TeM OoJbIe pazdpoc
®P no romgam. Takum 00Opa3oM, MOXKHO HOCTpPO-
UTh DSl YCTOHYMBOCTH 3K30TOB OIHOTO pPOIA.
Ecnu paccunrtath cpenHee apudMeTHUecKoe pas-
OpocoB ®P m3ydaeMbIX TaKCOHOB M 00pa3LoOB H
CTaHIAPTHYIO OWIMOKY, WCIOIb3YSd KpUTEPH
xcp.xo, BUOBI ¢ pa3zdopocom PP mensme xcp.—o
MOYKHO OTHECTH K KaTeropuu «(eHoJIorndecku
YCTOWYMBBIX», BUABI ¢ pa3dopocom PP OGompmie
Xcp.+o— K «(hCHOIOTHYECKH HEYCTOHYUBBIMY,
BUABI ¢ pazopocom OP MeHbie xcp. +o u Gonblie
XCcp.—0 — K «(peHOJIOTHYECKH CPEIHEYCTONIMBBIM
B H3y4aeMOM PpOJIOBOM KoMiuiekce. [Ipumep pe-
3ynbTaToB onpeaeneHuss OP MHTPOYyLUPOBAHHBIX
B BCH BHIOB enu u kateropuu «(eHomornueckom
YCTOMYMBOCTI TIPUBECH B Ta0II. 6.

Tabnuma 6
Pa30poc eHoornuecKix pacCcTosSTHUN U KaTeropusi «peHOJOrHYeCKON YCTOHYMBOCTIY
nHTpoyurpoBaHHeix B BCU BunoB pona Picea
5 - 5 5< 5 < 50
2S 2| 2E | 2] 229 |2 2e9 2] 289 |z
HazBanwue Buza 2 S 22 S 25 o S 2S5 wm S 25, | B
g e ™ g E e T g et g et |
< < < < <
~ ~ ~ 2 ~ 2 A2
P. pungens 49,15 C 48,15 C 633,23 C 660,37 C 442,41 C
P. jezoensis 37,59 C 37,72 C 659,12 C 659,12 C 470,86 C
P. omorica 144,81 H 131,29 H 1132,63 H 1074,04 H 619,76 H
P. glechnii 47,17 C 39,24 C 742,71 C 741,06 C 551,5 H
P. glauca 76,58 C 21,17 C 644,6 C 666,25 C 485,33 C
P. obovata 35,15 C 34,97 C 572,7 C 572,7 C 397,03 C
P. shrenkiana 26,4 C 26,4 C 385,05 y 406,43 Y 531,13 C
P. mariana 35,42 C 35,42 C 532,97 C 529,66 C 373,17 C
P. rubens 34,77 C 34,77 C 401,1 C 403,21 Y 300,76 Y
P. asperata 18,36 C 18,36 C 417,89 C 456,61 C 357,58 C

Ipumeuanue: KOY — xareropus «peHosorndeckoil ycroitunBoct»; pazopoc ®P no 1.01. — P paccunTaHs! Ha OCHOBE Iepe-
BoJa )eHOATHI B YKCIIO JHEH ¢ 1 stuBapst; pa3dopoc @P mo 1T — ®P paccuntaHbl Ha OCHOBE MEepeBoia PEHOIATHI B YHCIIO THEH
C JIaThl YCTOMYMBOIO MEPEX0/ia CPEIHECYTOUHBIX TeMIlepaTyp Bozayxa depe3 +0 °C; pa3dopoc ®P mo cymme AT +0 °C — OP
paccunTaHsl Ha 6a3e CyMMbl HAaKOIUICHHBIX MOJIOXKUTENIBHBIX TEMIEPaTyp Ha AaTy oueHuBaeMod denodasbl; pasdopoc OP mo
cymme AT +5 °C — @P paccuntansl Ha 6a3e CyMMbI HAKOIUICHHBIX CpeTHECYTOUHBIX TeMIepaTyp Bblie +5 °C Ha gaTy OLeHH-
BaeMoil ¢enodassr; pazdpoc ®P nmo cymme DT +5 °C — OP paccunTaHsl Ha OCHOBE CYMMBI HAaKOIICHHBIX CPEIHECYTOYHBIX
Temmneparyp Boime +5 °C 3a BeraeToM 06a30BbIX 5 °C Ha naty oneHuBaeMoi GpeHodasbl
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[lepeBox eHomaT B UYMCIIO KalleHAAPHBIX
nHeit ¢ 1 suBaps wiu 1 MapTa He BIUSET Ha BeJU-
yuny OP. Taxke He BIUSCT Ha KaTEropuio «de-
HOJIOTHYECKON YCTOHYMBOCTH» U TIEpEBOI (EeHO-
ATl B YHCIIO KaJeHIAPHBIX JHEH C JaThl mepe-
X0Jla CPEIHECYTOUYHBIX TEeMIIepaTyp BO3AyXa de-
pe3 +0 °C. Pacuér pazbpoca ®P no nokazarensm
00ecrieueHHOCTH TEeIJIOM BETeTaI[iOHHOTO  Tie-
puonia MaéT MHYI0 KapTHHY B paclpeleleHny HH-
TPOAYLHMPOBAHHBIX €lieil M0 KaTeropusiM «QpeHo-
jJoruyeckoil ycroiumoctw». Hampumep, enb
I'nena U3 xKaTeropum «CpemaHeyCTOMUUBBIX» IOIa-
JJaeT B KaTeropHi0 «HEYCTOWYMBBIX» B Cllydae
WCTIOJIH30BAHHS B Ka4eCTBE TOYKH OTcuéTa (peHo-
nmat cymmy 9T +5 °C. Enp xpacHas mepexoauT u3
KaTeropud «CpeaHeYCTOWYHBBIX» B KaTErOPHIO
«YCTOMUYMBBIX» TIPU TepeBoae (HEeHOAAT C TOUKH
orcuéra cymm AT +5 °C u OT +5 °C. Ensp lllpen-
Ka TaKke JEMOHCTPHUPYET IMepexo]l W3 KaTeropuu
«CPEIOHEYCTOMUMBBIX» B KaTE€ropHio «yCTOMYH-
BBIX», €CITH 32 TOUKY 0TcuéTa Oepyrcs cymmbr AT.

BeposiTHO, maHHBIE «TIEPEXOABI» Yy OTACTBHBIX
W3yUYCHHBIX BUJIOB MOTYT OBITH OJHUM M3 KPUTE-
PHUEB OLIEHKH BIIHSHUS TEMIEPATypPHBIX (PaKTOPOB
Ha CPOKH HACTYIUICHHS OTJIENBHBIX (ha3 CEe30HHO-
ro pa3BUTHS, OJHAKO JAHHBIC MPEINONOKEHUS
TpeOYIOT JOTONHUTENBHBIX HCCIENOBaHUH |
000CHOBaHMUS.

3axniouenue

WntponykumonHas pabota Bceraa HMeEeT
TBOPYECKHII W WHHOBAIMOHHBIA XapakTep, Tak
Kak Jf00asi MONBITKa BBECTH B KYJIBTYPY B KOH-
KPETHOM PETHOHE HOBBIN TaKCOH CONPOBOXKIAET-
sl MOMCKOM ONITUMAaJIbHBIX METOJO0B Moadopa uc-
XOJTHOTO MaTepHalia, ero MOOMIN3allui, TPHEMOB
U croco0O0B BIpAIIMBAHUS, TEXHOJIOTUH Pa3MHO-
JKEHMsI, TIPEBAPUTEIBLHON OLIEHKH €ro MepCIeK-
TUBHOCTU W JaJbHEUITUX BTOPHYHBIX WHTPOAYK-
IUOHHBIX HCObITaHUN. Kaxzaplii MyHKT HMHTPO-
OYKIUU HMEET CBOM HKOJOTMYEeCKHe OCOOEHHO-
CTH, TIO3TOMY peakiusi TEHOTHIIOB MOXET OKa-
3aThCA Henpenckazyemoid. IMeHHO mo3ToMy OTO-
OpaHHBIE CTaHOAPTHBIE M YAaCTHBIE METOAWKH B
00J7acTH MHTPOJIYKIIMHM W aKKIMMATU3allUU pac-
TEHUH MOIDKHBI TPONTH ampoOanuio MPUMEHH-
TEJILHO K KOHKPETHBIM 00BEKTaM H yCIOBHUSIM.

ABTOp BBIpaXXaeT MCKPEHHIO OJIarogapHOCTb
Hay4yHbIM pykoBogutensMm bCU b. M. AnnmbGexky,
B. U. TTuenuny, M. M. KoToBy 3a npoBeIEHHYIO
OpraHU3alMOHHO-METOANYECKYI0 paboTy, KypaTo-
pam aenapapus JI. M. Kotosoii, B. A. Kpeitepy, I'.
A. MokoceeBoii, CUCTEMaTHYeCKH ITPOBOIUBIINM
(eHOMOTHYECKUE HAOIIONCHHS, a4 TaKKe COTPY.-
HHUKaM, €K€IHEBHO CHUMABIIIMM METEONOKa3aHus.
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Use of techniques of data processing in phenological observations

(on the example of Pinaceae Lindl.)

S. M. Lazareva

Mari State Technical University, Botanical Garden Institute, Yoshkar-Ola

Abstract. Data on meteorological and phenological observations during 1968-2010 over 31 species of Pinaceae
growed up in the arboretum of the Botanical Garden Institute of MarSTU are presented. The comparative analysis
of the standard and modified private techniques of mathematical data processing of phenological observations on

an example of the Pinaceae is given.

Keywords: conifer introducents, phenological observations, phenological data, type of phenological development,

phenological distance, phenological stability.
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