2
! oo

i o
HORTUS BOTANICUS

MeX LyHapOoAHbIiA 3aNEeKTPOHHbIA XypHan 60TaHNYeCcKnx canos

17 /2022




NHdpopmaumoHHo-aHanuTnyeckuii ueHTp CoeeTta 6oTaHnyeckmnx cagos Poccum
npun BotaHnyeckom cage MeTpo3aBoACcKOro rocyAapCTBEHHOr0 yHMBEpPCUTETa

HORTUS BOTANICUS

Me>x oyHapoaHbIi 9NeKTPOHHbBIV XYypHan 60TaHNYeCKNX canoB

17 / 2022

ISSN 1994-3849
on Ne dC 77-33059 ot 11.09.2008

FnaBHbIN pepakTop
A. A. lNpoxopos

PepakLNOHHbIN cOBeT PepakunoHHasi Konnerusi Pepakuus
. Baiic J>xekcoH . C. AHTUnNnHa E. A.NnaTtoHoBa
Nen Wn E. M. ApHayTtoBa C. M. KysbmeHkoBa
WoHr-LWnk Kum A. B. Bobpos A.T. MapaxtaHoB
T. C. Mamepos tO. K. BuHorpagnosa
B. H. PeweTtHukos E. B. TonocoBa
E. ®. Mapkosckas
tO. B. Haymues

E. B. Cnupugosuy
K. . TkauyeHko
A. V. limakos

Anpec pepakuuu
185910, Pecnybnuka Kapenus, r. MNeTposasohck, yn. AHoxmHa, 20, kab. 408.
E-mail:hortbot@gmail.com
http://hb.karelia.ru
© 2001 - 2022 A. A. lNMpoxopos.

Ha o6noxke:
L pakoHoBbl oepeBbst B 6oTaHnyeckom cany 'Viera-i-Klaviho', o-B 'paH KaHapus (dpoTo A.
lMpoxopoBa,15.12.2011)

Paapa60TKa U TeXxHn4yeckasd nogaoepxka

Otnen 06 beaNMHEHHON penakumm HayYHbix XypHanos MeTpl’Y, PLL HAT Metpl’Y,
BotaHunyeckuii can Metpl’Y

lMeTpo3aBoack
2022


http://hb.karelia.ru
http://petrsu.ru/Structure/Other/uch_red.html
http://rcnit.petrsu.ru/
http://hortus.karelia.ru

HORTUS BOTANICUS, 2022, T. 17, Url: http://hb.karelia.ru/ ISSN 1994-3849 On Ne ®C 77-33059

HPOJJ,OH)KVITeanOCTb Ce30HOB rona n nppesecHbie pacteHus

PUPCOB
FeHHapun AdpaHacbeBuY

GOALOEEBA
MHHa BapuMoBHa

KniouyeBble cnosa:

Hayka, ex situ,

PEHO/IOr YECKUIA MOHUTOPVIHT,
BpemeHa roga, botaHuueckunii
cap, CaHkt-lNeTepbypr,
OpeBEeCHblE pacTeHuns,
N3MEHEHUs KnnumaTa

MonyueHa: 16 mas 2022 rona

BBepeHue

B CaHkT-lleTepbypre

BoraHn4ecknii nHcTuTyT™ umenn B. J1. Komaposa PAH,
yn. Mpogpeccopa MNMonosa, 2, CaHkT-lNetepbypr, 197022, Poccus
gennady_firsov@mail.ru

Borannyeckuvi uHctutyt umenn B. J1. KomapoBa PAH,
yn. Mpogpeccopa lNonosa, 2, r. CaHkT-lNetepbypr, 197022, Poccus
butvik@mail.ru

AHHoTauumsa: B BotaHudeckom cagy Netpa Benvkoro
BortaHuyeckoro nHctutyta umenn B. J1. Komaposa PAH
HEeMNpPepPbIBHbIA (OEHONOr MYECKNIA MOHUTOPWHT BEAETCS
nocTosiHHO ¢ 1980 r. AHann3 CPOKOB HACTYMNEHNS 1
NPOLONXUTENbHOCTM CE30HOB 3a 42 roaa HabnoaeHwui
(1980-2021 rr.) nokasan, YTo NPOJONXUTENBHOCTb
3MIMHEro ce30Ha Mo cpaBHeHuto ¢ nepmodom 1953-1981 rr.
cokpaTunacb ¢ 32 % 10 29 % roga, a ecnvm 6patb TONbKO
XXl Bek (2001-2021 rr.) - T0 A0 26 %. JleTHWA ce30H
yBenuuuncs ¢ 19 % 0o 24 % rona. Habnwopgaetcs
Hebonbllas TEHAEHUMS K COKpalleHMio BeCHbI (C 23 % A0
22 % ropa), 3a CH4€T bonee paHHero HacTynneHus neta. B
ycnosusx notennexms knumata CaHkT-MNeTtepbypra
OCEHHUI Nepuog nepsbix AByx gecatunetuin XXI B. umeet
TEHAEHUMIO K YANNHEHNIO, 0COBEHHO BTOPOW MONOBUHBI
oceHun. B Takunx ycnoemax apesBecHble pacTeHunsl, Y KOTOPbIX
OKOHYaHWe Beretaumm 6bino BbIHYXAEHHBIM 1
npepbIBaEMbIM MOPO3aMu, TENEPb YCNEBAOT €€ 3aBepUnTb
1 NOArOTOBUTLCS K 3UMOBKE. Bonee Msarkune sumel
CNoco6CTBYIOT PacCWMPEHUIO KyIbTYPHOro apeana
TennonobrBbix 9k30TOB. HabnoaeHws 3a nHaMkaTopamm
Kanennaps npvponbl MO3BONSAIOT AaTb PEHONOr NYECKYo
OLIEHKY KOPOTKOMNEPUOOHbIX KonebaHnin knuMaTa u ero
COBPEMEHHOr0 MOTENNEHNS C UCMONb30BaHNEM
MHOroJIeTHE OeHOPOEHOOr NYECKOR 1
METEOpPOJIOrMyeckomn nHpopmaLmu.

MopnucaHa Kk nevatu: 23 okTs16pst 2022 rona

B oOCHOBE CE30HHbIX $ABAEHWA NPUPOAblI NEXWUT CEe30HHAs W3MEHYMBOCTb KOMYECTBa
CONMHEYHOW pajwauuu, noctynawwen Ha egouvHWUy naowagu M onpenensgiowen Ce30oHHbIA Xon
noroabl (Wynbu, PoonoHos, 1964). ObwenpuHATOEe pasfeneHne roga Ha 4 ce3oHa Bbl3blIBAETCS,
npexpe BCEero, WM3MeHeHusMM Temnepatypbl noBepxHocTn 3emnn. Ha Tepputopum CaHkT-
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Metepbypra wu JleHuHrpaackoin obnactu OTYETAMBO BblpaXEHbl BCE YETblpe Ce30Ha rona
(Bynbirvn, Wynbu, 1983). Ha ocHOBaHUM CMeHbI acnekToB NPUPOAbl CE30HbI MOAPA3AEeNsATCS Ha
noacesoHbl 1 peHoaTanbl (BynbirvH, 1982). B oTanune oT acTpOHOMUYECKUX, (PEeHONornyeckue
Ce30Hbl He WMEeT TBEPAbIX KaneHAapHbIX rpaHuu, aMmnauTyga MnoroAMuyHbIX konebaHuii B
okpecTHocTax CaHkT-MNeTepbypra Moxet npesblwatb 50 cyTok. OCHOBHbIMM MOHSATUSIMM
PeHONOr N ABNSAITCSA PeHoaaThl, TO €CTb KaneHaapHble AaTbl HACTYNNEHNS AAHHOMO CE30HHOr0
ABNEHNS N (PEHONOrnmyeckne WHTepsBanbl — TO €CTb ONUTENbHOCTb Mnepuoda Mexnay OByMS
Ce30HHbIMU siBNeHUSIMA. OCHOBHbIM METOAOM U3YYEHUS CPOKOB HACTYMNNEHUS1 CE30HHbIX SBIEHWI
cnyxart OeHonormyeckne HabnoaeHus, KOTopble NMPUMEHSIOTCS ONS BU3yanbHOW peructpauuu
CPOKOB HACTYMNEHNS Kak abuoTUYECKUX, Tak 1 BONOrmyeckux ce3oHHbIx aneHuii (Wynbu, 1970).
B 6oTaHuyeckmx capax Poccum peHonormyeckne HabmoOoeHWs yXe [OaBHO (PaKTUYECKM
npusHaHbl oba3atenbHbiMi (AnekcaHgposa u op., 1975; dupcos, CmupHoB, 2012). ['naBHom, a
4acTO U CaMOCTOATENbHOM YacTblo DEHONIOrMYECKOW XapakKTepPUCTMKN 06 bekTa unm TeppmuTopum,
asngetca KaneHpgapb npupodbl. OH OCHOBaH Ha PEHONOrMYeckon nepvogmsaumm —
nogpasgeneHuy roga Ha pasnuyarolmecs mMexgy cobov gheHonornyeckme neprodbl — CE30HbI,
noace3oHbl (Cybce30Hbl) M heHoaTanbl, KaXAaoMy M3 KOTOPbIX CBOMCTBEHHO creumnduyeckoe
COCTOSIHME 06 bEKTOB XMBOI M HEXUBOW NpMpoabl u ocoboe nx B3anmogencTave (BynbiruH, 1980).

B HacTosiwee Bpemsi Ha 6ase gpeHocTaumoHapa botaHuuyeckoro capa lMetpa Benwkoro
bBoraHuyeckoro wHctutyTa umenHn B. J1. Komaposa PAH (BWH), B coTpyaoHudecTBe C
heHocTaumoHapom CaHkT-lNeTepbyprckoro rocy1apCTBEHHOrO NECOTEXHNYECKOrO YHUBEPCUTETA
nmenn C. M. Kuposa (JITY) npogonxarT NpoBoAMTbCA HAbNoAeHNS MO ABYM LOrOBPEMEHHBIM
eHonormyeckum  nporpammam:  «Kanenpapb npupogbl  Cesepo-3anaga Poccum»  n
«Bnoknumatnyeckmin MoHWUTOPUHr». [locnenHas npegycmatpvBaeT PEHONOMMYECKYIO OLEHKY
KOPOTKOMEPMOLHbIX KonebaHunin KnmMata U ero COBPEMEHHOrO MOTEMNEHNS C UCMONb30BaHNEM
MHOrONIeTHEN [OEeHOPOEHONIOrMYECKO W MEeTeoponornyeckon uHoopmaummn. Kpome TOro,
yTo4yHseTCa peHonornyeckass (To eCcTb — eCcTeCcTBeHHas) nepuoamsaums roaMyHoro umkna
pasBuTMSA naHawadTa, NPOBOAUTCA M3yYeHUe (PEHONOrMYeckoro buopuMTMa pasnnyHbIX TPymm
pacTeHuW, OCYLWEeCTBNSAETCS OLEeHKa PUTMO-aaanTUBHbIX CBA3EN Y MECTHbIX M MHTPOOYLMPOBAHHbIX
JpPEeBEeCHbIX MOpof, OLEeHKa CBSA3W YpOBHeW apanTtauuu, TONEePaHTHOCTM U MNPOLYKTUBHOCTU
MECTHbIX W WHTPOAYLMPOBAHHBIX [OPEBECHBIX PACTEHWIA C KOPOTKOMEPWMOAHbIMK KonebaHnsmm
KnuMata n 0byCNoBNEHHbIMM VMU SABNEHWSIMM BUMOKNMMATUYECKON LUMKANYHOCTU. ViccnenoBaHus,
MPOBOAMBLIMECS CO BTOPOW NonoBuHbl XX Beka kadpenpor 6otaHvku u geHgponorum JITY noa
PYKOBOACTBOM HbIHE MOKONHOro npod. H. E. BynbirmHa npogonxatT ero y4yeHukun (Pupcos u ap.,
2008, 2009, 2010 n gp.). MNpn 3TOM YTOYHAOTCS MUKpPOKNMMaTmnyeckne ocobeHHocTn CaHkT-
MeTepbypra n ux BO3LENCTBME HA MHTPOAYLMPOBAHHYID U MECTHYIO OeHApodnopy, a Takxe
CPOKM MpOXoXJOeHust pbeHodas OpPeBECHbIX PacTeHUn B pasHblx panoHax ropoga (Pwupcos,
dapeesa, 2009a). PeHonormyeckne HabNOAEHNS BaXHbl AN OLEHKM CPOKOB U OCOBEHHOCTEN
LBETEHNs, NEPUOANYHOCTM U OBUNUS NNOLOHOWEHNS, ONS OLEHKM MPOLYKTUBHOCTU MECTHbIX W
WHTPOOYLMPOBAHHbIX APEBECHbIX pacTeHuii (Pupcos n ap., 2015; dupcos, Paneesa, 2020a,6).

BoraHuyeckun can lMetpa Benukoro — naesHo v Mo npasy OAVH M3 BaXHEMWWX LEHTPOB
NHTpoAyKumn pacteHuin Ha Cesepo-3anane Poccum (Pupcos, Apmuiwko, 2021), B TO Xe BpeMs
9TO BaXHbIi oeHonormyeckmin ueHTp (Pupcos, 2016a,6,8). HabniogeHns no nporpamme
KaneHnnaps npvpogpl BenyTcs 3necb HenpepbiBHO ¢ 1980 r. Takum 06pa3om, NMeTcs LOBONIbHO
NPOAOIXNTENbHbIE (DEHONOMMYECKUE PSLbI, KOTOPbIE HYXAaloTcs B 06paboTke.

B HacTofwen ctatbe npoaHanuM3vpoBaHbl AaTbl HACTYMNNEHUS WU OAUTENbHOCTU YeTbIPEX
OCHOBHbIX CE30HOB roa B 3TOM (DEHOIOrMYECKOM CTaLMOHAape: 3Mbl, BECHbI, 1IeTa N OCEHN 3a 42-
netHun nepuog 1980-2021 rr. PacCMOTpeHbl TEHOEHUMM B CMELWEHMU CPOKOB HACTYMNEeHUs
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cesoHoB. H. E. BynbiruH n . 3. Wynby (1983) onybnukoBanu (OEHONOrMYECKUI KaneHaapb
npuponbl 3a nepuon 1953-1981 rr. ¢ maramm HacTynneHust ce3oHOB U cybce3oHoB roga. dT1o
NO3BONSET CPABHUTb NX C COBPEMEHHbBIMU AaHHbIMM KOHUA XX - Hayana XXI| BB.

3a Hayano 3UMbl 1 HA4ano BECHDI ABTOpPaMN CTATbW NPUHATbBI METEOPOIOr N4eCkmne nankaTopbl:

YCTOMYMBLIN NEepPexol CpeaHecyToUHO TeMnepaTtypbl Bo3ayxa Yepesd 0 °C B CTOPOHY MOHUXEHUS
W TNOBbIWEHMSI COOTBETCTBEHHO. [lpyrMMm, paHee wcnonb3yembiM B CaHkT-lNeTepbypre
WHOWKATOPOM HACTYMNEHUS 3MMbl, SBASETCS YCTAHOB/IEHWE YCTOMYMBOrO CHEXHOr0 MOKPOBa, HO,
B YC/IOBMAX NOTEMN/IEHMS KNUMaTa, OH CTAHOBUTCS MEHee TOYHbIM. B yyacTuBlmeca Ténble 3uMbl
CHEr MOXeT MOSBAATLCSA M CTamMBaTb B TEYEHME 3UMbl HEOOHOKPATHO, U YCTOMYMBLIA CHEXHbIN
MOKPOB MOXET OTCYTCTBOBAaTb BOBCE.

Ha nepBom dpeHoaTane noacesoHa "CHeroTasiHue" nosiBNSIOTCS NPOTanUHbl Ha OTKPbITbIX
MecTax, npunetalT nepseble NepenértHble NTuupbl (rpayn n ckeopubl). 3a nepuon 1953-1981 rr.
CpeLHss naTa Hayana BecHbl bbina 24 mapta + 20 cyT. (BynbiruH, Wynbu, 1983). MHonkatopamu
HacTynneHns neta $BNSAIOTCSA 3auBeTaHWe CUPEHW BeHrepckown (Syringa josikaea Jack. fil.),
WwMNoBHWKA Maickoro (Rosa majalis Herrm.) n opyrux BMOOB LWMNOBHMKA, Hayano LUBETEHUS
manuHbl (Rubus idaeus L.). Mo H. E. bBynbirnny, I'. 9. Wynbuy (1983) neto Hactynano 16 MioHs *
11 cyt. Ha nepBom 3Tane nofcesoHa "Hayano oceHn" HayvHaIOT paclLBeymBaTbCd NUCTbS Y
6epésabl nosucnow (Betula pendula Roth) n 6epesbl nywucTon (Betula pubescens Ehrh.). B
npownom 3a 29 net HabnogeHuii (1953-1981 rr.) nata HacTynneHus oceHu bbina - 26 aBrycra *
12 cyt. Jara Havana nogcesoHa "lMepso3umbe" y H. E. Bynbirvia n . 3. Wynbua (1983) - 29
HosI6ps + 20 cyT.

O61beKkTbl U METOAbl UCCNIeAO0BaHUN

O6bekTamy UCCnenoBaHUs SABNAIOTCS OPEBECHblIE PACTEHUS MHTPOLYLMPOBAHHOW U MECTHOM
neHnpoconopel B CawHkT-letepbypre w peHopodeHovHavkatopbl KaneHgaps npupogbi.
WccnenosaHue BbiNONHEHO B (heHocTaumoHape botaHudeckoro cana lNetpa Benvukoro BUH PAH.
Ncnonb3oBaHbl nnTepaTtypHble AaHHble N0 WMHTPOAYKUMM APEBECHbIX PACTEHUA M pe3ynbTaThl
cobCTBEHHbIX HabnoaeHnin. ExerogHas oueHka obMep3aHmsa npoBoanTcs ¢ Havana 1980-x rr. no
wkane M. WN. NanuHa (1967): 1 - oTcyTCTBME NOBPEXAEHW, 2 - nogMep3aHne XBOW U KOHLOB
ogHoneTHUx noberos, 3 - obMep3aHune roanyHbix noberos, 4 - obmMep3aHne Nnoberos cTaple roaa,
5 - obmMep3aHVe pacTeHust 00 YPOBHSI CHera, 6 - obMep3aHue pacTeHns 0O KOPHEBOW LWeiiku, 7 -
BbIMEp3aHMe pacTeHUs C KopHeM. B pabote ucnonb3oBaHbl LaHHble MeTeocTaHumm "CaHkT-
MeTepbypr"  CeBepo-3anagHOro  MEXPErnoHanbHOro  TEPPUTOPMANBHOrO  yrnpaBneHus
denepanbHoii  cnyxbbl MO FMOPOMETEOPONOTUM U MOHUTOPUHTY — OKpyXawowein cpenbl.
O6o03HayeHns peHopas naHbl no H. E. BynbiruHy (1979). EcTecTBeHHas nepwvoausauvs rona
npvsoamTca no H. E. Bynbirmny (1982).

MpuHaTble 0603HavYeHns: CT1 - nepBblit doeHoaTan noace3oHa "CHerotasHue", H/11 - nepBobiii
goeHoaTan nogcesoHa "Havano neta", HO1 - nepsbii oeHoaTan noacesoHa "Havano ocexun”, NP3
- "MNepBO3nMbE" NN HAYaNo 3UMbl.

PeaynbTatbl 1 06CcyXaeHue

LpeBecHble pacTeHunss CaHkT-lMNeTepbypra, Kak KynbTUBMPYEMble, Tak W OUKOpacTyliue,
HaxogaTcsa noA BAUsSHWEM noTtenneHus knumata (Menewko u gp., 2010; ®upcos u ap., 2010;
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dupcos, 2014; Dupcos, BonuaHckas, 2021). B CaHkT-lleTepbypre nOBbLICUINCE 3UMHUE
MUWHUManbHblE TEMMepaTypbl BO34yXa, 3aMETHO coKpaTunacb MNPOAOMXKUTENbHOCTb CUMbHbIX
MOPO30B W MOBTOPSIEMOCTb XONOAHbIX 3UM. B TakuMx yCnoBuMaX OYEHb BaXHO MPOCNednTb,
OCTaloTCA NN NOCTOSAHHBIMU UM CMELLAIOTCA M KaK CPOKU HACTYM/IEHUSA CE30HOB roga 1 yaenbHbli
BEC (MX MPOLEHTHOE COOTHOLWEHWE) B FOAMYHOM LIMKNE Pas3BUTUS NPUPOLbI.

B tabnvue 1 npuBoasiTcs goakTUYeckMe OaHHble KaneHnapsi NpupoAbl, AaTbl HACTYMNEHUS W
NPOLoONXNTENbHOCTb BCEX YEThIPEX CE30HOB roaa, 3a nepuoa 42 net HabnoaeHuin, 1980-2021 rr.
B rpacpe 2 npuBoautcs gata Hadana npeawecTsylowel 3uMbl, Tak, ansa 1980 rona ato 29 Hosi6ps
1979 r. B rpachax 4, 6, 8, 10 ykaszaHa exerogHas NpPoOONXUTENbHOCTb KaXAoro M3 YeTbIpEx
CE30HOB roja.

Tabnvua 1. [latbl HACTYNNEHUS U NPOLONXMNTENBHOCTL CE30HOB rofa B botaHnyeckom cany
MeTpa Benukoro B CaHkT-lNeTepbypre

Table 1. Dates of beginning and duration of year seasons in Peter the Great Botanic Garden at
Saint-Petersburg

[ogobl  [MepBo- CHero- Onn-  Havano Onu-  Havano Onn-  Tlepso- Onwn-
3UMbe TasHue Teno- neta Tenb-  OCEHU Tenb- 3UMbE Tenb-
(MP3) npen- nepsblii HOCTb  MepBbIN HOCTb nepsbll aTan HocTb (IMP3) HOCTb
wectByto-  artan (CT1) 3wumbl  atan Bec-Hbl (HO1) neta OCEHN
Wen 3umbl (HJ11)
1 2 3 4 5 6 7 8 9 10
1980 29 Hosibps 28 mapTa 120 10 noHa 74 24 aprycta 75 29 okTsIbps 66
1981 29 okTsbpa 22 mapTa 144 06 nioHa 76 28 asrycta 83 12 Hosbpsa 76
1982 12 Hosi6ps 13 mapTa 121 15nmoHa 94 26 aprycta 72 08 pekabps 104
1983 08 pekabps 14 mapTta 96 25 mas 72 24 aprycta 91 11 Hosibpa 79
1984 11 HosI6pss 28 mMapTa 138 28 mas 61 22 aprycta 86 10 Hos1I6pss 80
1985 10 Hosi6ps 14 mapTta 124 15 nmoHs 93 04 ceHTs16ps 81 16 Hosibpsa 73
1986 16 Hosibps 06 mapTa 110 05 nioHs 91 23 arycta 79 03 pekabps 102
1987 03 mekabpsa 22 mapta 109 11 vioHa 81 30 aBrycta 80 07 Hosibps 69
1988 07 Hosibps 21 mapTa 135 30 mas 70 22 aprycta 84 30 okTsb6ps 69
1989 30 okT56ps 26 sHBaps 88 24 mas 119 23 asrycta 91 16 Hosi6ps 85
1990 16 HOsI6ps 29 sHBapst 74 26 mas 118 26 aBrycta 92 12 Hos1I6pst 78
1991 12 Hos6ps 18 mapTa 126 09 nioHs 83 04 ceHTs6ps 87 05 pekabps 92
1992 05 pnekabpsi 29 chespans 86 08 mtoHs 100 30 aBrycta 83 24 okTs16psa 55
1993 24 okTs6ps 14 mapTta 141 29 mas 76 31 aerycta 94 05 HosiI6ps1 66
1994  05Hos6ps 30 mapTa 145 06 nioHs 68 27 aBrycta 82 03 Hosi6psi 68
1995 03 HosI6pss 14 cpespana 103 31 mas 107 20 arycta 81 01 Hos16pst 73
1996 01 Hos6psi 24 mapTa 144 09 nioHa 77 08 ceHT6pst 91 11 pekabps 94
1997 11 pekabps 29 mapTta 108 11 nmona 74 06 ceHTs16ps 87 17 Hosbpsa 72
1998 17 Hos6ps 27 mapTa 130 08 nioHst 73 03 ceHTs6ps 87 08 HosIbps1 66
1999 08 Hosibpss 18 mapTa 130 06 ntoHa 80 29 aBrycta 84 07 Hosi6pst 70
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2000 07 Hosibpss 14 mapTa 128 02 noHa 80 02 ceHTs6ps 92 17 nekabps 106
2001 17 nekabpsi 30 mapTta 103 03 ntoHA 65 28 asrycta 86 14 Hosibpss 78
2002 14 Hosibpsa 17 mapTa 123 28 mas 72 31 aesrycta 95 03 Hosibps1 64
2003 03 Hosbpsi 23 mapTa 140 09 nioHs 78 3 ceHTs6pa 86 06 pekabps 94
2004 06 gekabps 13 mapta 98 05 nioHa 84 30 asrycta 86 17 Hosi6ps 79
2005 17 Hos6pss 31 mapta 134 07 nioHa 68 31 aerycta 85 04 pekabps 95
2006 04 pekabps 29 mapta 115 04 nioHa 67 26 asrycta 83 20 auBapa 147
2007 20 sHBaps 02 mapta 41 31 mas 90 05 ceHTs6ps 97 05 Hos6pss 61
2008 05 Hosi6ps 07 mapTa 123 30 mast 84 02 ceHT6ps 95 08 nekabps 97
2009 08 pekabps 28 mapTa 110 01 mtoHa 65 01 ceHTs16pst 92 05 nekabps 95
2010 05 pekabps 26 mapta 111 25 mas 60 04 ceHTa6ps 102 21 Hos6ps 78
2011 21 Hos6pss 01 anpens 131 03 nioHa 63 26 asrycta 84 01 sauBapa 128
2012 01 gaHBapa 02 anpens 92 01 moHa 60 28 asrycta 88 28 HosI6ps 92
2013 28 Hosibpss 04 anpenss 127 31 mas 57 01 ceHTa6ps 93 11 auBapa 132
2014 11 anBapa 09 cbeBpans 29 25 mas 106 02 ceHTs16ps 100 22 pekabps 111
2015 22 pekabps 20 cpeepans 60 04 nioHs 105 27 asrycta 84 27 pekabpsa 122
2016 27 pekabps 27 sHBaps 31 25 mas 119 27 aprycta 94 02 HosiIbpsi 67
2017 02 Hosi6ps 28 cpespans 118 15uoHa 108 30 asrycta 76 07 auBapa 130
2018 07 aHBapss 01 anpenss 84 25 mas 54 05 ceHTs6ps 103 26 HosiI6psi 82
2019 26 Hosibps 15 mapTa 109 27 mas 73 25asrycta 90 26 auBapa 154
2020 26 aHBapss 09 cbeBpans 14 4 NioHS 116 01 ceHTs16ps 89 07 nekabps 97
2021 07 pekabpsi 24 mapTta 107 30 mas 67 28 asrycta 90 27 Hosibps 91

3a aT10T nepuon BpemeHu, ot 3umbl 1979/80 no 2020/21 r. cambiM paHHMM HavyanoM 3UMHEro
ce30Ha 6b1o 24 okTabps 1993 r. (naTta ycToMYMBOro nepexona CpenHecyTO4YHO TemnepaTtypbl

Bo3ayxa yepe3 0 °C B CTOPOHY MOHMXeHus1). Mpu 3TOM, B OKTSA6pE HaCTymneHne 3uMbl OTMEYEHO
TONbKO B 3 cnyyasx: kpome 1993 r., 310 29 okTsi6ps 1981 r. 1 30 okT5i6ps 1989 r. 3ameTuMm, 4TO
HW OLHOro Takoro cnyvasi He 6bino B XXI Beke. Camas no3gHsis pata Hayana 3vmbl 6biBaeT B
aHBape. Takmx cnyyaes natb, U Bce B XXI Beke. 310 20 aHBapsa 2007 r., 1 aHeapsa 2012 r., 11
aHBapst 2014 r., 7 aHeapsi 2018 r. u, HakoHel, 26 sHBaps 2020 r. Habniopgaetcsa TeHAeHUMs K
6onee no3gHeMy OTOABUraHMIO CPOKOB HACTYMNEHUS 3MMbl (M, COOTBETCTBEHHO, K MPOAJEHNIO
oceHu). DTO noaTBeEpPXAaeTcs Takxe TeM, 4yTo B XX Beke B Aekabpe 3uma Hactynana B 4
cnyyasix: 8 nekabps 1983 r., 3 nekabps 1987 r., 5 pekabps 1992 r. n 11 nekabps 1997 r. B XXI
BEKE 3a TakOoW Xe nHTepBan neT Takux cnydyaes yxe 8, o1 17 nekabps 2001 r. no 7 nekabps 2021
r. Bo Bcex octanbHbIx, Npeobnagatowmx, ciyyasx arma HacTynaet B Hosibpe.

CaMmble paHHUe CpOoKM OKOHYaHUS 3UMbl - B SHBape. Takmx cnyyaes Bcero 3: 26 aHBapsa 1989 r.
(pexopmHoe 3HayeHue), 29 aHBaps 1990 r. n 27 aHBaps 2016 r. B doespane aTo cnyyanoch 6 pas,
oT 29 dpeBpans 1992 r. no 9 cpespansd 2020 r. A camble NO3OHNE 3HAYEHUS - B anpene. Takmx
cny4yaes, Kak n B gaHBape, toxe Tpu: 1 anpena 2011 r., 2 anpena 2012 r. n 4 anpena 2013 r.
Hambonbwee uncno cnyyaes 3aBeplieHns 3uMbl - B MapTe. YTo kacaeTtcs NpoAonXuTenbHOCTU
3UMbl, TO PEKOPAHOE 3HayeHne, 147 cyT., 6bino B 1994 r. B XX Beke cnyyaeB ¢ ONNTENbHOCTbIO
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3uMHero nepuona 6onee 140 cyT. 6bi10 BCero yetbipe. KpoMe Bbille OTMEYEHHOro, 3TO TakXxe
1981 r. - 144, 1993 r. - 141 n 1996 r. - 144 cyTok. B XXI| Beke Takoe 6bino nuwb ogHaxasl: 140
cyTok B 2003 r.

CaMbiM1 KOPOTKMMM 3UMaMm B XX BEKe C ANUTENbHOCTbIO MeHee 100 cyT. 6binun: 96 cyT. - 1983
r., 88 cyr. - 1989 r., 74 cyt. - 1990 r., 86 cyt. - 1992 r., Bcero 4 cnyyasa. B XX| Beke cutyauus
3aMeTHO M3MeHWnacb, TakMx cnyyaeB yxe 8, BaBoe 6osblie, a TakXe MNOSIBUNNCL KOPOTKME W
OYeHb KOpOTKME 3uMbl. M3yyeHuio aHomanbHO Ténnoi 3umbl 2006/07 r. 6biN0 MOCBSIEHO
oToenbHoe uccneposaHve . A. ®dupcosa c coastopamu (2008), Ta 3MMa cTana pekopgHo
KOPOTKOM Ha TOT nepuog BpeMeHu - 41 cyT. MNosxe eé npessownun 3umbl 2013/14 r. (29 cyT.) 1
2015/16 r. (31 cyT.). 1 Hanbonee KOpOTKOI 3a BECb Nepuon HabnoaeHwid ctana 3auma 2019/20 . -
BCEro nuwb B TeyeHme 13 cyT., Korga Temnepartypa BO3gyxa YCTOMYMBO jgJocTturana

oTpuvuaTtenbHbIX 3HaueHnin. Axusapb 2020 r. (1,5 °C) okasancs cambiM TEMNLIM SHBAPEM B UCTOPUN
WMHCTPYMEHTAa/bHbIX MeTeoponoruyeckux HabnogeHwin B CaHkT-MNeTepbypre, npu 3TOM C

MONOXUTENbHOW TeMrnepaTypoit Bo3ayxa (40 TOro cambiM TEnnbiM 6bin sHBapb 1925 r.: -0,4 °C).

MuHuManbHas TemnepaTtypa Bo3gyxa 3a 3umy 2019/20 r.: -8,9 °C (5 dpespansi) ctana camow
Ténnoin ¢ 1939 r., BO3MOXHO, 1 3a Becb nepvof HabnogeHuii. C 9 ceBpanst cpegHecyTovHas
TemnepaTypa ctana yCTOMYMBO MOSIOXUTENbHON (MHOMKATOP HacTynneHWs BECHbI), a doespalb

0Kasasncs MecsileM C MonoXuTesnbHON Temnepatypoin Bosayxa (0,6 °C). MoxHO 3amMeTUTb, 4TO
MONOXWTENbHAs MECSYHAs TemnepaTypa B heBpane - O4eHb PEOKOe SBNeHWne, Takummn bbinn 0o

aToro Bcero 3 roga - gespanb 1974 r. (0,1 °C), 1989 r. (0,6 °C) n 1990 r. (1,7 °C) 3a Becb
nepvon HabnogeHwin ¢ 1752 r. Mapt 2020 r., kak 1 deBpanb, OblN yXe C MNON0XUTENbHOM

Temnepartypoi Bosayxa (2,2 °C) n oyeHb TénnbiM. Takum obpasom, 3uma 2019/20 r. ctana camom
KOPOTKOW B MCTOPUW: NMepuog C YCTONYMBOM OTpULIATENIbHON TeMNepaTypon NpoaosiXancsa BCero
14 cyT., c 26 aHBapsa no 8 dhespansd, Nocne Yero Temneparypa CHoBa OOCTUrNa NOJTOXUTENbHbIX
3Ha4eHu.

OueBngHO, ecnu noTenneHne knumarta byaoeT MpoJonXarbCs, TO MOXET HAcTynuTb TakoWn
nepvog, korna byneTt oTCyTCTBOBATb YCTOYMBAs CpefHECYTOYHAS OTpuLaTenbHas Temnepatypa
BO34yxa. Torpa cyToyHas Temnepatypa MOXeT CTaTb MONMIOXUTENbHON B TeYeHMe BCEro roga.
MoXHO 3aMeTuTb, YTO Ha HayalbHbIA Nepuon 3TOro psga NPUWAUCL OBE XONOLHbIX 3UMbl,
1984/85 n ocobeHHo 1986/87 rr., katacTpodmyeckne NOCNeacTBMS KOTOPbIX Ha OPEBECHbIE
pacteHus B C.-MNeTepbypre onvcaHbl B nntepatype (Komaposa u ap., 1988; dupcos, daneesa,
20096 » gp.). B panbHeiiwem nofobHbIX 3MM C TakMMW MOCNELCTBMSIMM ONS OEPEBLEB U
KyCTapPHUKOB He ObINIo (XOTS 1 cnyyYanucb HebnaronpusTHbIE XON04HbIE 3UMbl).

BecHa (ce3oH HauMHaeTcs € AaTthl YCTOMYMBOroO nepexofa CpedHei CyTOYHOM TemnepaTypbl

Bo3zayxa 4epe3 0 °C B CTOpPOHY MOBLIWEHWS U 3aKaHyMBaeTCs 3a AeHb A0 3auseTaHusi Syringa
josikaea - sBneHna-nHanKaTopa Hayana neta) uMeeT TeHOEHUMIO K cokpaweHuio: ¢ 23 % 00 22 %
roga no cpaBHeHWO ¢ AaHHbiMM H. E. BynbirvHa u . 3. Wynbua (1983). 9T0 MOXHO 06 bACHUTH
6onee HBypHbIMM 1 BbICTPLIMA BECEHHUMM MpoLeccamy Ha ooHe Bonee BbiICOkMX Temnepatyp. Yto
npuBoanT Kk Gonee paHHEMy HACTYMNEHUKD NETHEro ces3oHa. OTO MOATBEPXAAETCSH OaHHbIMM
WHCTPYMEHTA/bHbIX MEeTeoponornyeckux HabnogeHwin. Ecnn Mbl cpaBHUM CpeOHEMECSYHYIO

Temnepartypy mas 3a 1980-2000 rr. (10,9 °C) n 2001-2021 rr. (12,1 °C) 1o B XX| Beke oHa
nosbicunacek Ha 1,2 °C.

CoOOTBETCTBEHHO, NETHUA CE30H (NIeTO HauvMHaeTcs C 3auBeTaHus Syringa josikaea wn
3aKaH4MBaeTCs 3a OeHb [0 Hayana U3MeHEeHUs Ha OCEHHIO OKpacky NUCTbeB Yy Betula pendula v
Betula pubescens - aBneHns-nHoukaTopa HacTynneHns oceHu) ysennuuncs ¢ 19 % oo 24 % roga.
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Mpexpae Bcero 3a cYéT bonee paHHero Havana. Ecnu B mpownom neto Hactynano B cepenunHe
noHa (cpenHas pata 3a 1953-1981 rr. - 16 uoHS), TO celyac BCé vawe pata ero Havana
cMelwaeTcs Ha Mar. B XX B. Takux cnyyaeB yxe 9 3 21.

CaMoe paHHee Hayano HacTynneHMs OCEHM OTMeYeHo 22 asrycta 1984 r., a camoe no3gHee -
B 1996 r., 8 ceHTs6ps. OkOHYaHME OCEHM (OTMevaeTcs 3a AeHb [0 YCTOWYMBOro nepexopa

CpeHecyTo4HO TemnepaTypbl Bo3ayxa Yepes 0 °C B CTOPOHY MOHMXEHWS - METeopPOoIor MYeckoro
ABNEHNS-MHAMKATOPA HACTYMNNEHNS 3UMbl), TO €CTb 3a CaMoe paHHee - 23 okTsbps 1992 r., a
camoe nosgHee - 26 gaHBapsd 2019 r. Ecnm Mbl paccMOTpUM MNPOAONXMUTENIbHOCTb OCEHHEro
nepvoga, To camasi kopoTkasi oceHb 6bina B 1992 r. - 55 cyt. (c 30 aBrycta no 23 okTs6ps).
OT1omy roay HemHoro yctynanu rogsl 2007 (61 cyT.) n 2002 (63 cyT.). B XX B. 66110 3 Cnyyas ¢
LNnTenbHOCTblo oceHn 6onee 100 cyT. B XXI B. Takux yxe 7 cnyyaes, Npy PeKOPAHOM 3HAYEHMUN
B 2006 r. - 148 cyT. 310 nokasblBaeT Ha TEHOEHUMIO YAJMHEHNS OCEHHEro nepuona, 0cobeHHo
€ro BTOPOW NONMIOBMHbI, B COBPEMEHHbIX YCNOBUAX NOTENNEHUS KNMMaTta nepsbiX AByX AeCATUNeTUi
XXI Beka (Tabn. 2).

Tabnvua 2. MpoaonXnTenbHoCcTb ce30HOB roaa B CaHkT-MeTepbypre

Table 2. Duration of year seasons at Saint-Petersburg

Ce3oH 1953-1981 rr. (BynbirvH, 1980-2021 rr. 2001-2021 rr.
roga Wynbu, 1983)

3uma 29 Hosi6psi — 23 MapTa, 26 HosIbpsi — 12 MmapTa, 8 nekabps — 13 mapTa,

115 cyToK, 107 cyToK, 95 cyToK,
32 % rona 29 % roga 26 % ropa
BecHa 24 mapta — 15 nioHs, 13 MapTa — 2 noHs4, 14 mapTa — 31 mag,
84 cyTok, 82 cyToK, 79 CcyTOK,
23 % roga 22 % ropna 22 % ropa
JleTto 16 nioHa — 25 asrycra, 3 uioHs — 28 aBrycrta, 1 nioHa — 29 asrycra,
71 cyToK, 88 cyTok, 90 cyToK,
19 % rona 24 % ropa 25 % ropa

OceHb 26 aBrycta — 28 Hosi6psi, 29 aBrycta — 25 Hosi6ps, 30 aBrycta — 7 nekabps,
95 cyTok, 88 cyTok, 98 cyTOK,

26 % rona 24 % rona 27 % rona

Kak Xe M3MeH4MBOCTb YCMOBWIA Cpelbl U MPOAONXMUTENbHOCTU CE30HOB roga BAUAIOT Ha
IpeBecHble pacTeHus? MHorve BuIbl, y KOTOPbIX OKOHYaHuWe BereTauum paHble 6bino
BbIHY XX AEHHbIM U MpepbiBaEMbIM MOpPO3amMu, Tenepb ycneearT e€ 3aBepnTb U NOAroTOBUTHCS K
3MMoBKe. B ycrnosusix notenneHvs knuMarta rpaHvubl 30H 3UMMHeR ycTonumnsocTu pacteHun (USDA
Hardiness Zones), Bbloensemblx Ha OCHOBaHWM CpPeLHEMUHMMAanbHbIX TeMmnepaTtyp BO34yxa
(Pupcos, 2003) Ha Tepputopun JleHWHrpagckor obnactm cmewarTcs. ITO O03Havaet
BO3MOXHOCTb pacWVpPEHNs KyNbTypHOro apeana TennonobuBbiXx BMOOB WHTPOAYLEHTOB W
nepcnekTuBy MNPOOBUXEHNS SK30TOB HA HOBble TEPPUTOPUM C  YYETOM TMOBLIWEHMS WX
3umocTonkocTu (Pupcos, Xmapuk, 2016; dupcos, P aneesa, 2020).
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Puc. 1. MpoponxuntenbHoCcTb ce30HOB roaa B CaHkT-MNeTepbypre no cpeaHEMHOroNeTHUM
OaHHbIM 3a nepuogbl ¢ 1953 no 2021 rr.

Fig. 1. The duration of the seasons in St. Petersburg according to the average annual data for the
periods from 1953 to 2021.

Lns coBpeMeHHOW knumatmnyeckon cutyauum Havana XX| Beka Ha OCHOBE (PEHOOrn4ecKmnx
HabnooeHnn paspabartbiBAaeTCs aCCOPTUMEHT pPEKOMeHAyeMmblXx nAOns o3eneHeHus CaHkT-
MeTepbypra npeBecHbiX pacTeHwint (PupcoB u Aap., 2016a). TeHAeHUMss B HamnpasieHWUM
NOTENNeHNs KIumara, XOTd Aaneko He Bcergja M He BO BCEX cryyasx bnaronpustHas Aons
pacTeHuid, OTKpbiBaeT 6onee WMpokMe BO3MOXHOCTM B 06nactu AekopaTMBHOrO CagoBOACTBA,
JaeT BO3MOXHOCTb BblpalvBaHus 6onblero uyncna Tennontobrebix BUOOB, KylbTypa KOTOPbIX
Oblna HEBO3MOXHA MM OYEHb OrpaHmyeHa B npownom. C Opyroil CTOPOHbI, TaKOe W3MEHEHUE
cpelbl CrnocobCTByeT NOSIBNEHMIO 1 pacnpocTpaHeHuto bonesHel n Bpeauntenein (Pupcos n op.,
2021). VIaMeHeHMe KnMMaTU4Yecknx (hakToOpOB, FNaBHbIM 0OpPa30OM TemmnepaTypbl U BRAXHOCTW,
NPUBOAUT K YXYLLWEHNIO COCTOSIHAS OEPEBbEB U aKTMBU3aLUMM natoreHoB (Pupcos u ap., 20166).
3a nepuwog ¢ Hayana 1990-x rr., B napke BH ynaneHo 6onee 400 nepeBbeEB BA30B, 3aCOXWNX OT
ronnannackoi 6onesHun (dupcos, bynrakos, 2017, 2018).

deHonornyeckne HabnOEHNS UMEKT  BAXHOE  3HAYEHME, MOJlyYEHHble  OaHHble
noasepratoTcs 0bpaboTke B 3aBMCUMOCTM OT MocTaBfieHHon 3apaun. OOHON M3 Takux 3agay
ABNSETCS onepaTvMBHOE 0OC/YXUBAHNE CE30HHbIX MPOW3BOACTB B TEKYLLEM KaNeHOAPHOM roay.
Jpyrag 3aga4ya — 9TO YCTAHOBMEHWE BPEMEHHbIX, rEeorpauuecknx n 3KOJIOrMYecKux
3aKOHOMEPHOCTEN B CpOKax HACTYMNEHUS CE30HHbIX SBNEHUA NPUpoabl. B COBpEMEHHbIX YCNOBUAX
oeHonormyeckme HabnoaeHns,, 0COBEHHO ONUTENbHble W HEMnpepbiBHble, BaXHbl Kak
CBUOETENbCTBO U MOATBEpPXOeHne notenneHus knmmata. OHU nokasbiBalT YPOBEHb peakumu
pacTeHunin Ha N3MEHeHWs cpenpbl.

3aknoyeHue

AHanuM3 CpokoB HaCTynneHus u NPoLONXUTENbHOCTM Ce30HOB 3a 42 ropa (1980-2021 rr.) B
BoTaHunyeckom cany lNeTtpa Benukoro BVIH PAH nokasan, 4to npooonXuTenbHOCTb 3MMHEro
ce30Ha no cpaBHeHUO ¢ nepuonoM 1953-1981 rr. cokpaTtunachk ¢ 32 % 0o 29 % roaa. lNpn aTom,
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ecnu cpaeHueatb Tonbko XXI Bek (2001-2021 rr.), To 3uma cokpaTtunacb 00 26 %. JleTHuin ce3oH
yBenunumncs ¢ 19 % 0o 24 % ropa. 3a cyét 6onee paHHero HacTynneHus neta HabnonaeTcs
Hebonbllas TEHAEHUMS K COKpaleHuo BecHbl (C 23 % 0o 22 % roaa). B ycnosusix notenneHus
knumata CaHkT-lMeTepbypra oOceHHWA nepuon nepBblX ABYX necsatunetuii 21 Beka wumeet
TEHOEHUMIO K YAJMHEHUO, 0COBEHHO BTOPOW MOMOBMHbI OCeHW. Brnaropaps aToMy ApeBecHble
pacTeHusl, ¥ KOTOPbIX OKOHYaHWe Beretaumm ObiNo BblIHYXAOEHHBIM U MPEPbIBAEMbIM MOPO3amM,
Tenepb ycrneeawT eé 3aBepwuTb M NOAroTOBUTHCS K 3uMe. Bonee msrkne 3umMbl cnocobCcTByOT
PacWUPEHNIo KyNbTYpPHOro apeana Tennontobusbix ak30ToB. OAHaKO BUAbl, Y KOTOPbIX KOPOTKUIA
nepuoa MoKos, B 3UMHWIA Mepuod C NPOJOMXKUTENbHBIMA OTTENENSMU MOTYT HaYuHaTb
npe>AeBPEMEHHYI0 Beretauumio, a 3ateMm obmep3aarb Npv BO3BpaTE XONOA0B.

nOCKOHbe KnnMat MeHSeTCcH, HeobxoOuMbl OanbHelwne HabnooeHUs 3a nHOnKaTopamm
KaneH,u,apsl npupoabl. Takne HabnwogeHns no3BONAOT AaTb (peHONornyYeckyto OLEHKY
KOpOTKOMepnoaHbIX konebaHuin knumata u ero COBPEMEHHOro notennaeHnda c¢ ncnosib30BaHNEM
MHOrofieTHEN ,ﬂeHﬂpOCpeHOﬂOFVI‘-IGCKOVI 7 MeTeoponormquKon WHpopMauuy, nokasblBatoT
YpOBEHb peakuunn paCTeHMVI Ha U3MEHEeHUsa cpepnbl, NOMOraltdT B KOPPEKTUPOBKE KaJleHOapHbIX
CPOKOB CE€30HHbIX arpoTexHN4eCKmnx MGpOI'IpVIHTVIVI B 3€/IEHOM X0351CTBE U cTpouTenbCTBe.

PaboTa BbINOMHEHA B paMKax rocyAapCTBEHHOrO 3adaHus no nnaHoeol Tteme "Konnekuum
XWUBbIX pacTeHun BotaHuyeckoro nHcTutyta uM. B. J1. Komaposa PAH (nctopus, coBpeMeHHoe
COCTOSIHVE, NEPCMNEKTUBBI UCNOb30BaHNS)", perucTpaumoHHbln Homep Tembl 122011900031-0.
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Key words: Summary: The uninterrupted phenological monitoring has been
science, ex situ, phenological carried out at Peter the Great Botanic Garden of the Komarov
monitoring, seasons of the year, Botanical Institute (Saint-Petersburg, Russia) since 1980. The
Botanic garden, Saint-Petersburg, analysis of the dates of seasons beginning and duration during 42
arboreal plants, changes of the years of observations (1980-2021) has shown that the duration of
climate winter period has decreased from 32 % to 29 % comparing with

1953-1981, if we compare the period of the past 20 years - from 32
% 10 26 %. The summer season has enlarged since 19 % till 24 %.
The spring season has the tendency to shortening (from 23 % till 22
%). In condition of the warming of the climate of Saint-Petersburg at
the 21 century there is the tendency of enlarging of the autumn
season, especially of its second half. In such conditions those
woody plants which had the forced end of vegetation, nowadays
have the possibility to finish it successfully and to prepare for
wintering. Warm winters promote to widen the cultural habitat of
warm-loving exotic trees and shrubs. The observations on
indicators of the Calendar of Nature let us give the phenological
estimation of short periodically oscillations of climate and of its
modern warming, using the long years dendrophenological and
meteorological information.
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