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deHONoOrnyeckoe passuTme TpaBAHUCTbIX pacTeHUN 3KCMO3ULUU
«TeHeBOW can» botaHuyeckoro capa lNMeTtpo3aBoackoro
rocyHmBepcurerta

[NeTpo3aBonckuvi rocynapCTBEHHbIN YHUBEPCUTET,

np. JleHnHa, 33, lNetpo3asBosck, 185910, Poccus
meles@sampo.ru

MIATOHOBA
EneHa AHaTtonbeBHa

KnioueBble cnosa: AHHoTauwms: MNprBooATCA faHHbIE PEHONOrMYECKMX HabN AeHN 3a 44
ex situ, doeHonorus, TakCoHaMV TPaBSAHUCTbIX PACTEHWI SKCNO3ULUMN «TEeHEBOW can» B
MHOrOfleTHUE TPaBAHUCTbIE BortaHnyeckom cagy NeTpo3aBoackoro rocyHMsepcuTeTa (HoXXHas
pacTeHus, 6oTaHnYeckuin can, Kapenus) 3a nepmog 2016-2018 rr. KoHTpacT noroaHbIX yCnoBuii B
N3MeHeHus Knnumara TeyeHue nccnenyembix BereTalumoHHbIX Neproaos No3BONUN ONpPeaennTb

npenenbl BApbMPOBaHUS CPOKOB heHodhas 1 XxapakTep NaoA0HOWEHUS LS
psioa TakCOHOB — OLEHWUTD CBSI3b PA3BUTUSI FEHEPATUBHOW CAEPbI C
TennoobecneyeHocTbI0. Viccnenyembie BULbI NpenBapUTENbHO
OLIEHVBAIOTCS KaK MEePCNEKTUBHbIE XOPOLWO aAanTUpoBaHHbIe ANS
BbipallMBaHus B KyNbType B YCNOBUSIX 0XXHOM Kapenuu.

MonyueHa: 07 aBrycta 2019 roga MopnucaHa k neyatn: 12 gekabpsa 2019 rona

BBenoeHue

CnobanbHble U3MEHeHMsI KnuMaTa, a TakXe O0COBEHHOCTM MPOSBNEHUS STUX MPOLIECCOB HAa PErvuoHanbHOM
ypoBHe — Haubornee obcyxnaaemas npobnema nocnemHUx gecsatuneTuin. MoHWMaHne B3auMOCBA3el Kaumarta u
peHOMOrN pacTeHuii Ha MPUPOAHBLIX U YPOaHN3UPOBaHHbBIX TEPPUTOPUSIX BbI3bIBAET WNPOKUIA MHTEPEC B HayYHbIX
kpyrax (CaraDonna et al., 2014; Bjorkman et al., 2015; MuHuH n gp., 2018). AkTyanbHa Kak nepBuYHas
MHCpopMaLMsl O CE30HHOM PasBUTWM PacTeHWUl, Tak U paspaboTka METOLOB COBPEMEHHON 06paboTKM AaHHbIX
(Cleland et al., 2007; Wolkovich, Cleland, 2011; Stucky et al., 2018). OTa Tema nveeT BaxHelwee 3Ha4YeHNe ONS
6oTaHNYeCcKX CafoB, rAe TPaAWLMOHHO UCCNELYeTCs BAUSHWE MECTHbIX KIMMATWYeCKUX YCNOBWA Ha POCT U
pasBuMTUE PACTEHMIA B YCNOBUSX KyNbTypbl. Psn camoB MMEOT HEOLEHUMble MO CBOEMY Hay4YHOMY 3HAaYEHUIO
MHOroneTHue 6asbl AaHHbIX (PEHONOrUYECKNX U METEOPOIOrMYecKUX HabnoaeHUlA, NO3BONSIOWME OTCNEXMBATb
TEHAEHUUM U3MEHEHUI KNMMaTa 1 peakumn pasfnyHbix BUOOB pacTteHun (BynbirvHd, Josrynesud, 1974; ®upcos,
2014). AkTyanbHOCTb MccnenoBaHuii 6oTaHMYeckMx cafoB B 006NacTVi MOHUTOPWMHIA WU3MEHEHWs Kaumara,
CMSIrYeHNs ero NOCNeAcTBMA AN NMPUPOOHbLIX KOMMJEKCOB M YeNoBeKa, MNaHMpoBaHWE Mep ONs noggepXaHus
KONNEKUMA pacTeHnin paccMaTpuBaloTCS Ha KOHrpeccax 60TaHMYeckux CafoB M TEMATUYECKMX KOHMpepeHLmsX
(Schulman, Lehvavirta, 2011; CoBpemMeHHOe cocTosiHWe doeHonorun ..., 2015; Jletonucb npupoabl Poccuum ...,
2018).

B BotaHuyeckom capy [etplY dbeHonormnyeckne wuccneposaHus nposogunuce ¢ 1960-x romos, HO, K
COXaneHuo, He Ha MOCTOSIHHOWM OCHOBE. Ha cerogHAWHNIA OEHb Mbl UMEEM PA3PO3HEHHbIE AAHHbIE MO OTAENbHbLIM
rpynnaM TakCOHOB, COBpaHHble B TEYEHWE PasnnyHbIX BPEMEHHbIX nepuonoB. OcCobeHHOCTM pocTa U pasBUTUS
LPEBECHbBIX PACTEHWI B KONNeKkumsix BoTaHnyeckoro caja [OCTaTOYHO MOMIHO NMpeAcTaBneHsl B nybnvkaumsax U. T.
KnweHko ¢ coaBTopamm (2000, 2008, 2015 n gp.), A. C. JlaHTpaTtoBoi ¢ coastopamu (1962, 1969, 1971, 1979 u
np.). Pe3ynbTtatbl cheHONornyeckux HabnoaeHnin 3a fekopatmMBHbIMY TPaBSHUCTLIMY PACTEHUSIMI NPaKTUYECKN He
6biny OTpaXxeHbl B neyatu. bonbliee BHUMaHVe B NMpenwecTByoWmne roasl yAoensnocb UCCNen0BaHNsSIM CE30HHOMO
pa3BUTUS OLHONETHUX, MHOFONETHUX MULLEBbLIX, KOPMOBbIX U NIEKAPCTBEHHbIX TPaBAHUCTbIX KynbTyp (LUTaHbKo,
1975; WraHbko, NoTawesa, 1982; WraHbko A. B., liTaHbko C. A., 1993 u ap.).

B HacToswee Bpems mpoBoaMTcsl paboTa Mo BOCCTAHOBNIEHMIO UCTOPWMYECKMX OAHHbIX U UX 0D06WEHMIo.
OpraHn3oBaHbl CUCTEMATUYECKME (DEHONOTMYECKMe HabNoAeHUs 3a PacTeHVSMU KONNEKLUMOHHbIX (OOHAOB
BoTtaHnyeckoro capna. B paHHoi paboTe MpuvBOASTCS MepBble pe3yNbTaTbl UCCNeNOoBaHWA CE30HHOIO Pa3BUTMS
TPaABAHUCTbIX PACTEHMWIA 3KCMO3NLUMM « TEHEBOW cag» B CBA3W C KNMMATMYECKMMKU napameTtpamu 3a nepuog 2016-
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2018 rr.
O61beKkTbl U MeToObl UCCeaoBaHUN

BortaHnyeckuin can MeTplY pacnonoxeH B MOA30HE CpedHen Tawruv, B YeTBEPTOW 30HE 3MMOCTOMNKOCTMW.
Obwas nnowanb capa 367 ra, KOMAEKUMU U 3KCMO3ULMM KYNbTYPHBIX pacTeHuii pacnonaraiTcst Ha 37 ra,
oCTa/lbHYl0 YacTb 3aHMMaeT mpuponHas TeppuTopus. Konnekumn caga HacuuTtbiBaioT 6onee 2600 TakCOHOB, B
aKcno3uuum «TeHeBon can» BblpawmsaroTca 250 BULOB, NOABUAOB M COPTOB TPABAHUCTLIX pacTEHUIA. SKCnosmums
pacrionaraeTcs non rnosoroM COCeH, KOTOpble CO3[al0T Pa3peXeHHylo TeHb B TeYeHWe BCero BereTauyoHHOro
ces3oHa.

B naHHOM vccnenoBaHuy NpeacTaBneHbl peaynibTaTel HabnoaeHU 3a 44 TaKCoOHaMU pacTeHuid; cpean Hux 39
BUIOB, OOMH rnbpuaHblii BuA, npuHagnexawve 30 pogam, 17 cemeiicteam. Habnionanuce copta (5), B TOM yucne
rMOpMOHOrO MPOUCXOXAEHWUs, Yy psda BuooB - noauibl (3). o reorpadomyeckoMy pacrnpoCTpaHeHuo
60MbWHCTBO BUOOB SBNAOTCA eBpasuatckumm (15), Takxe npucytctByioT asuartckue (10), eBponerickue (9) u
amepuvikaHckve (5). [Lecsitb BMOOB sABNsOTCS abopureHHbMU, CeMb U3 Hux (Hepatica nobilis, Anemone
ranunculoides, Ficaria verna, Campanula latifolia, Carex muricata, Galium odoratum, Thalictrum
aquilegiifolium) BkntoyeHbl B KpacHyto kHury Kapenuu (2007). Mo XW3HEHHOW dhopMe BCe UCCNenyeMble pacTeHUs
- MHOrO/IETHVWE MONVKApMVKW, Ha Mepuos HabMOEeHWA HaxoOWIMCb B FEHEPaTVBHOM OHTOrEeHEeTUYECKOM
COCTOSIHUW.

CornacHo TpaauumMoHHOM MeToauke doeHonorunyecknx HabmoaeHuin (Metonuka ..., 1975) doukcnpoBany oatbl
cnenyrowmux geHomas: Hayano BECEHHErO OTpacTaHus (MM Hayano Beretauun AN 3UMHE3ENEHbIX PacTeHui),
Hayano OyTOHM3auuW, Hayano LBETEHUs,, KOHELl LBETEeHWsl, 3aBs3blBaHWe MJI0A0B, CO3PEBaHVE MI0LOB,
packpblBaHue uAn ornageHve MnnoLoB, OCbiNaHWe CEMsH, 3acblxaHue WAW pacuBeyuBaHve JUCTbEB, MOJIHOE
yBsigaHue. dDeHopuMTMOTUMbI pacTeHui paccmatpusanucb cornacHo W. B. Bbopwucoson (1965) wm P. A.
KapnucoHosoi (1985).

B paboTte ncnonb3oBanu gaHHble MeTeocTtaHuun Davis Vantage Pro 2 Plus BotaHnudeckoro caga MetplY u
Cynaxropckoi MmeteoctaHuumm (r. MNeTtposasoack, Homep B BMO (WMO ID) 22820), pacnofioXeHHOM B 3 KM K HOro-

3anagy ot BoraHuueckoro caga. B BoTaHuyeckom camy namMepsinMch cpeaHecyTouHas Temnepatypa sosgyxa © C,
paccunTaHHas Kak cpeaHee 48 namepeHun Yepes kaxable nondyaca. OcTanbHble MeTeoaaHHble, BKouasi CpenHme
3HAYEHVs Temneparypbl U 0caakos 3a nocnenHue 10 net, 6panu 13 apxmea Cynaxropckon MeTeoCTaHLMN.

PesynbTathl n 06cyXaeHue

CpaBHeHVe cpefHeMEeCSYHbIX 3Ha4YeHWn TemnepaTypbl M 0CanKOB NOKa3ano AO0BONbHO 3HAYUTENbHOE WX
BapbMpoBaHve B TeyeHne 2016-2018 rr. HabnoaeHuii (Tabn. 1). Bonee TennbiMK, MO CPABHEHUIO C MHOTONETHUMU
OaHHbIMM, B 2016 rony Obinv BeCEHHME MecsUbl U MepBas MonoBvHa neta. KonnyecTBo ocamkoB B 3TOM rogy
MpeBbIano CpeaHe MHOroneTHWe 3HadveHus B 2-2,5 pasa B uone u asrycte. B 2018 rogy BecHa 6bina paHHei u
Tennoi, 6e3 BO3BpaTHbIX 3aMOPO3KOB. bonee TennbiM GblN MPAKTUYECKN BECb BEreTauyoHHbIA ce30H. [Mpuxon
CO/MHEYHOI paamauum 6bin B HECKObKO pas Bbilwe B 2018 r. no cpaBHeHMto ¢ 2017 rogoM. KonmyecTBo ocaakos B
2018 r. 6bI710 6IM3KMM K HOPME 3a WUCKJ/TIOYEHNEM PE3KOr0 CHUXEHNWS 3TOr0 NokasaTtessi B Mae 1 NPEBbILEHNS - B
anpene v aerycte. 2017 ron xapakTepusoBascsi NO3LHUM HACTYNNeHMeM Tenna, 6onee HA3KUMK TeMnepaTypamm
3a nepvog ¢ anpens no monb. Konnyectso ocafkoB B 3TOT rof B anpene, Mae, CeHTsI6pe NpeBbiano cpesHue
MHOrO/IeTHME AaHHble NMPYMEPHO B TpM pasa.

Tabnuua 1. Temnepatypa Bo3fyxa 1 0cafiku B TEYEHWE BereTaumoHHbIx nepronos 2016—2018 rr.

Table 1. Air temperature and precipitation during vegetation periods 2016—2018

loa anpenb Maw VOHb nionb asryct CceHTs6pb OKTS6pb

cpenHecyTo4YHble TemnepaTtypbl BO3ayxa, © C

2016* -1,710,3 6,2/172 6,7/20,1 14/22,9 8,4/19,1 6,4/155 -0,8/9,3
3,5 12,7 14,2 18,5 15,3 10 2,8

2017 -6,0/6,5 -04/11,4 42/183 11,0/194 98/194 6,8/158 -1,8/8.2
0,2 52 11,9 15,7 16,1 10,1 3,8
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2018 -34/8,7 26/19,9 7,1/205 11,7/23,6 11,3/253 3,2/18,8 -3,8/13,8
3,4 12,5 13,8 18,9 171 12,0 5,3
CpenHue MHoroneTHue" 2,6 9,8 13,7 17,6 15,4 10,4 3,8

MeCs4YHble CyMMbl OCanKoB, MM

2016* 101,2 89,9 135,6 2541 398 98,1 23,9
2017" 113,3 310,5 136,1 149,8 122,9 276.,8 90,7
2018" 128,1 34,1 74 114,8 210,3 100,1 84,9
CpenHvie MHoronetTHue™ 47,2 93,4 97,5 120,4 141,0 100,6 71,4

’ CpenHemMecsiuHble 3HauyeHus Temnepatypbl 3a 2016 r., cymmbl ocapkoB 3a 2016-2018 rr., cpenHue
MHOTONETHUE 3HAYEeHUs TeMmnepaTypbl paccyMTaHbl MO [AaHHbIM apxuBa MeTeoHabnioaeHui hitps:/rp5.ru,
nony4YeHHbIM Ha meTeocTaHuum B NeTpo3asoacke (p-H Cynaxropa), Homep B BMO (WMO ID) 22820.

*Average monthly temperature values for 2016, precipitation amounts for 2016-2018, average long-term
temperature values are calculated according to the archive of meteorological observations https:/rp5.ru from the
weather station in Petrozavodsk (Sulazhgora district), WMO number (WMO ID) 22820.

3HaunTenbHOEe pasnuyve MOrofHbIX YCNOBWUA B TEYEHWe Tpex NeT HabnogeHur npennonaraet ronyyeHve
6onee NOMHON UHCPOPMALIMK O BapbUPOBaHUM CPOKOB HACTYMNEHUS (DEHOMA3 NCCNedYEMbIX PACTEHUIA.

Havano Beretauumn

Cxon cHera B «TeHeBOM capy» MPOMCXOOUT B MNOCnefHen gpekape anpens. B aTm cpokm HaumHaetcs
BEretTaumsa BWOOB, 3UMyIOWMX C 3eneHbiMM  AucTbsamu: Bergenia  crassifolia (puc. 1), Carex muricata,
Epimedium x rubrum, Heuchera cylindrica, H. sanguinea, Primula auricula, P. denticulata, P. juliae, Pulmonaria
rubra, P. saccharata, Saxifraga umbrosa, Tiarella wherryi (tabn. 2-5). ILnsi ycnosuin 3anagHoii Crubvpu nokasaHo,
yTo npyv 6naronmpuATHBIX  YCNOBWSIX MEPEe3VMOBKM  CTapble  NNCTbS  3MMHE3ENeHblX  MONKaPMKOB
POTOCUHTE3MPYIOT HE TOMbKO paHblle Mo Cpokam, HO N MHTEHCUBHee Monodbix (PomuHa, 2012). Y HekoTopbix
BUOOB pacteHun (Geranium phaeum, G. sanguineum) NUCTbS yBSOAIOT B TEYEHUE 3MMbl WAWN COXPAHAOTCS B
oToenbHble rofbl (Luzula nivea, Epimedium x rubrum). PassepTbiBaHWe HOBbIX NMCTbEB Yy HOMbWMHCTBA 06pa3LOoB
STON (PEHOPMTMONOrMYECKOA rpynnbl B Tennble rogbl B Kapenun npoucxogut B MNepBOW Aekage mas; vy
Epimedium x rubrum HoBble nobern oTpacTani BO BTOPOW-TPETbEN Lekane Mas, Mocne YCbIiXaHUs 3UMYHOLMX
NINCTLEB.

PaHHsis Beretaums (KoHew anpens - nepsble YACna Masl) xapaktepHa Takxe ans Ficaria verna, Hemerocallis
middendorffii, Hepatica nobilis, Primula veris, KoTopble CMOCO6HbI (POTOCMHTE3UPOBATL YXE MPU  HUIKKX
MONOXUTENbHBLIX TEMMepaTypax. Tak, B TeyeHue Tpex neT HabmogeHwin, K 1 Mas cymma Temnepatyp Bbiwe 0°
(pacuet npoBoaunu ¢ 15 anpens) coctasnana 18-67°, B Te Xe Cpoky cymma Temnepartyp Bbiwe +5° — 5-50°.

B 2017 romy Habnwopancs NosgHUA CXOh CHEera 1 3aTsHyBlAsICS XONOAHas BecHa, B CBSI3M C YeM y psaa
pacTeHuii Bbll OTMEYEH CABWUI CPOKOB oTpacTaHus Ha 10-20 goHeil. Takum 06pa3oM, MOXHO Mpeanofaratb UX
6onbwyto TpeboBaTENbHOCTb K Temny Ha HayanbHOM 3atame pocta. K Takum Buaam oTHocaTcs: Anemone
ranunculoides, Carex muricata, Epimedium x rubrum, Geranium phaeum, Heuchera cylindrica, H. sanguinea, Iris
sibirica n ero copt Purple mere', Saxifraga umbrosa, Thalictrum aquilegiifolium. Tlo pedynbTatam Tpex net
nccnenoBaHUi, K MOMEHTY Hayana Beretauuv aTux pacTeHuin, cymma Temnepartyp Bblwe 0° coctasnana 50-140°,
Bblwe 5° — 26-96°. BeceHHee otpactaHnve Geranium sanguineum, lris versicolor Kermensina', Luzula nivea,
Tiarella wherryi nponcxoauno B npefenax Takoi Xe CyMMbl TEMMNepaTyp, HO CBA3b C M3MEHEHWEM TeMnepaTypHOro
pexwuma B 2017 r. He Habnoganacs.

Bo BTopoi goekage mas B 2016, 2018 rr. ¢ 3ano3gaHveM Ha TpeTbio gdekagy B 2017 rogy Beretauusi
HausHanacb y cnegytownx BuaooB: Aruncus dioicus, Podophyllum peltatum, Rodgersia podophylla, Thalictrum
simplex, Veronicastrum sibiricum. Ewe 6onee nosnHue CPoku Hayana Beretauuy (nMepsble yucna uoHs) B 2017
rooy otmevyann nansa Clematis recta, Convallaria majalis, Digitalis lutea, Galium odoratum. Cymma akTWBHbIX
TemnepaTyp Bblwe 5° B 3T0T nepuon coctasnsna 82-196°. IHTepecHo 0COBEHHOCTbIO SIBNSIETCA MPaKTUYECKU
CVHXPOHHOE MpPOoByXAeHWe 1 pas3BUTUE PaCTEHW STOW rpynnbl B BECEHHWI nepuod. HeobXxoLuMbIM ycnoBueMm
ABJNISANICS NMepexol CpeaHecyToYHbIX TemMnepaTyp Yyepes pybex 15° 8 2016 n 2018 ropax u 10° —B 2017 r.
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Camble No3gHWe CPOKM OTPaCcTaHUsi — B KOHLE Masi — NEPBbIX YMCnax MOHS — Habnio4anucb y BUAOB U COPTOB
pona Hosta Tratt. B 2017 r. y aTux pacTeHuii Hbin CylWeCTBEHHbIA cABUr (OKONO 3 Henenb) B HACTYMNEHUM
heHohasbl. Hayano sBeretauuy NpovcxXoamuno Moc/e YyCTaHOBNEHNS CPpeaHEeCYTOYHbIX TemnepaTyp Bbiwe 13-15°,
YyTO COOTBETCTBYET [OaHHbIM, MOJyYyeHHbIM B LleHTpanbHoM cubupckom 6oTtaHuyeckom cagy CO PAH
(CenenbHukoBa, 2012). Cymma akTWBHbIX TeMrnepartyp Bbiwe 5° B nepuon OoTpacTaHUs B TeYeHuWe Tpex net
Hab/l0AeHWA BapbypoBana B WMPOKUX npegenax 142-480°.

Pwuc. 1. Bergenia crassifolia B anpene.

Fig. 1. Bergenia crassifolia in April.

Puc. 2. Lamprocapnos spectabilis. Hayano seretaumn.

Fig. 2. Lamprocapnos spectabilis. The beginning of vegetation.
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Havano uBeTteHusi

Bce nccnepyemble TakCOHbI €XErogHo UBETYT B ycnoBusx Kapenuu, GOMbWMHCTBO OTHOCWTCA K rpynne
[leKOPaTMBHOLBETYLMX PACTEHMIA, YTO OTKPbIBAET WMPOKUE BO3MOXHOCTU UX UCTIONb30BaHMUS B 03€NIEHEHWN.

Puc. 3. LiseteHne Pulmonaria rubra.

Fig. 3. The flowering of Pulmonaria rubra.

Puc. 4. LiseteHne Primula denticulata.

Fig. 4. The flowering of Primula denticulata.
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Puc. 5. BytoHusaunsa Podophyllum peltatum.

Fig. 5. The budding of Podophyllum peltatum.

Mo cpokam UBETEHWS K paHHEBECEHHEMY (DEHOPUTMOTUMNY B YCMOBMSX MECTHOrO KauMara MOXHO
OoTHecTu Hepatica nobilis (pacnyckaHue 6yTOHOB MPOMCXOOUT MPAKTUYECKU Cpasy Moc/iie CXO4a CHera B KOHLE
anpens - Hayane mas). Bo BTopoi nonosuHe Mas LBETYT nNo3aHeBeceHHWe Anemone ranunculoides, Ficaria verna,
Epimedium x rubrum, Primula auricula, P. denticulata (puc. 4), P. juliae Gartengluck’, P. veris, Pulmonaria
rubra (puc. 3), P. saccharata.

Ha KoHeL, Mas - Hayano WMIOHS MPUXOOMTCSA LBETEHWe paHHeneTHux pacteHwi: Galium odoratum, Tiarella
wherryi. Camyto 60nblUyio Fpynny COCTaBASIOT CPeOAHENETHUE PACTEHWS, UBETYlUMe C KOHLA UIOHS A0 CEpPenunHb
niona: Aruncus dioicus, Campanula latifolia, Carex muricata, Clematis recta, Convallaria majalis,
Geranium phaeum, G. sanguineum, Iris sibirica, I. sibirica Purple mere’, I. versicolor Kermensina', Hemerocallis
middendorffii, Luzula nivea, Podophyllum peltatum (pvc. 5), Thalictrum aquilegiifolium, Thalictrum simplex.
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K nosgHenetHMM Mo cpokam LUBETEHWs (KOHeL wuonsa - cepedumHa aerycta) oTHocatcs Digitalis lutea,
Veronicastrum sibiricum.

Hanbonee BapbupyloT no rogam (oKono Mecsila) nathl Havana useteHus Clematis recta, Carex muricata,
Hosta sieboldiana var. elegans, Thalictrum simplex, Tiarella wherryi, Veronicastrum sibiricum, 3-4 Hepenun —
Aruncus dioicus, Galium odoratum, Geranium sanguineum, Hemerocallis middendorffii, Heuchera cylindrica, Iris
sibirica, Ligularia sibirica, Thalictrum aquilegiifolium, okono 3-x Hegenb — Campanula latifolia, Convallaria majalis,
Digitalis lutea, Ficaria verna, Heuchera sanguinea, Hosta sieboldiana var. aureomarginata, Iris sibirica Purple
mere’,  Luzula nivea, Primula denticulata, = Pulmonaria  rubra, 2-3 Henenu — Bergenia
crassifolia, Epimedium x rubrum, Geranium phaeum, Hosta undulata var. albomarginata, Hosta 'Devon Green', Iris
versicolor 'Kermensina', Lamprocapnos spectabilis, Podophyllum peltatum, P. veris, Pulmonaria saccharata,
Saxifraga umbrosa, okono 10 pgHel - 2 Hemenb — Anemone ranunculoides, Hepatica nobilis, Primula juliae
'Gartengluck', Rodgersia podophylla, Scilla luciliae, Hosta 'Canadian blue', Scilla siberica, okono Hegenu —
Aconitum napellus.

[MpakTnyeckun He BapbupyOT MO rogam gatbl Havana useteHus Hosta sieboldiana var. elegans.

B uenom, BapbMpOBaHWEe CPOKOB LBETEHWSI He CBS3aHO C MNPUHAANEXHOCTbIO K  OnpenefieHHOMY
PEHOPUTMOTMMY, a ONpefenseTcs BUAOBLIMU U COPTOBLIMU OCOBEHHOCTSIMM.

Puc. 6. Jleto B «TeHeBoM cany».

Fig. 6. Summer in «Shady Garden».
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PasHuua B HacTymneHun CpokoB LIBETEHWS MOXET ObiTb Pe3ynbTaTtoM peakuun BUAOB Ha MOTrOLHbIE YCOBUS,
Ha ceBepe BeayWWM SBNSETCS TeMnepaTypHblii dakTop. K coxaneHuto, TpexNneTHWiA nepuos HabnoaeHnin He
MO3BOJNISIET CTATMUCTMYECKW MOATBEPAMUTL CBSA3b CPOKOB OYyTOHM3aLMWM M LBETEHUS C CYMMOW 3D(PEKTUBHBLIX
Temneparyp, HO, TEM HE MeHee, Hannyne Ce30HOB C KOHTPACTHbIMW MOrOAHbIMU YCNOBUSMM OAeT BO3MOXHOCTb
mpegnonaratb 3Ty 3aBUCUMOCTb Y psaa NCCnensyeMblX BULOB.

Tak, 611M3Kne 3Ha4YeHUs CyMMbl TEMMEPATYp Bbille 5° 0TMevalTcs B nepvon Havana 6yToHusauum Anemone
ranunculoides (147-196°), Aruncus dioicus (382-431°), Convallaria majalis (301-379°), Dicentra spectabilis (173-
243°), Digitalis lutea (899-970°), Geranium sanguineum (431-459°), Hemerocallis middendorffii (424-446°),
Heuchera sanguinea (372-431°), Primula auricula (116-148°), P. veris (27-68°), Saxifraga umbrosa (302-379°),
Thalictrum simplex (481-486°), ona nat Hayana useteHuns Carex muricata (431-507°), Clematis recta (827-869°),
Digitalis lutea (1067-1086°), Epimedium x rubrum (229-265°), Ficaria verna (173-176°), Galium odoratum (420-
424°), Hepatica nobilis (27-65°), Primula denticulata (83-148°), Pulmonaria saccharata (143-197°), Tiarella
wherryi (358-420°), ons nnomoHoweHns Pulmonaria rubra (397-431°). Ing ocTtanbHbIX UCCNeoyeMblX BUOOB
pacTeHuli BapbypPOBaHME CyMMbl TEMNEPATYP B Mpefenax faT Hayana 6yToHM3aumm 1 LUBETEHUS UMEET WMPOKUNA
OranasoH.

Puc. 7. Geranium phaeum. Hayano nnonoHowWweHns.

Fig. 7. Geranium phaeum. The beginning of fruiting.
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Pwuc. 8. LiBeTbl 1 nnoabl Iris versicolor 'Kermensina'.

Fig. 8. Flowers and fruits of /Iris versicolor 'Kermensina'.
MpononXutenbHOCTb LBETEHUS

MpononXxuTenbHOCTb Nepuoia LBETEHNS Y UCCnenyeMbiXx 06pasLoB KOnnekuum «TeHeBOW can» BapbupyeT B
wupokux npepenax (tabn. 5, puc. 6). MeHee mAMTENneH 3TOT NeEpPWOA Yy TPYNnbl PACTEHWA C PaHHUM CPOKOM
useteHuss (Epimedium x rubrum, Ficaria verna, Hepatica nobilis, Primula veris n pp.). PacTsHyTbii nepuog,
LUBEeTeHNs HabniogaeTcs y pacTeHWi No3fHeneTHel rpynnbl, Takux Kak Digitalis lutea, Thalictrum simplex,
Veronicastrum sibiricum. 910t nepuogn y Clematis recta, Geranium phaeum, G. sanguineum, Tiarella
wherryi yBenuunBaeTCcs 3a cyeT BOMH MOBTOPHOrO LBETEHWs, npojonxawouerocs Ao oceHu. [nutenbHoe
uBeTeHne HabnopaeTcs TakXe Yy pacTeHWid C MOCTEMEHHbIM pPas3BUTMEM LBETKOB B  akponeTtanbHOM
HanpaeneHun: Dicentra spectabilis, Ligularia sibirica, Pulmonaria rubra, P. saccharata. MNono6Hele 6uonornyeckue
aganTaumm yBenmumBaloT BO3MOXHOCTb OMbINEHNS Y HAOEXHOCTb CEMEHHOIO Pa3MHOXEHUS.

VHTepecHO 0COBEHHOCTBIO SBNSETCS LOBONbHO 3HAYNTENIbHbIE UBMEHEHMWS MPOAOXNTENBHOCTN LBETEHNS Y
HekoTopblx 00pa3uoB B 6Gofee XONoAHble U BraxHble rodbl. OT0 sBNeHWe paHee Habmopanocs P. A.
KapnucoHoBoi (1985) onsi HEKOTOPbIX LEeKOpaTWBHbIX pacTeHui B ycnoBusx [naBHoro 6oTtaHuyeckoro capa
umenun H. B. UuumHa PAH. Tak B 2017 rogy nepuog uBeTeHus npesbiwan 6onee yem Ha 10 aHew y Primula juliae,
Anemone ranunculoides, Iris versicolor Kermensina, Veronicastrum sibiricum, Hosta sieboldiana
var. aureomarginata, 6onee 4em Ha 20 gHeli - y Digitalis lutea, Hosta sieboldiana var. elegans, Hosta'Canadian
blue'. N, HaoboporT, y Ligularia sibirica oH 6bin 6051€e KOPOTKUM Mo cpaBHeHwo ¢ 2016 1 2018 rogamu.
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CospeBaHue ceMsiH

YcnewHocTb CEMEHHOr0 Pa3MHOXeEHNA sABnseTcA OOHOW M3 rNaBHbIX XapakTepucTtuk agantauun paCTeHI/IVI B
YCNOBUSIX MHTPOLyKUMWU. B konnekumm pacteHnin «TeHeBol can» eXeronHo obpasyoT cemeHa 35 TakCoHOB (puc.
7, 8). Lenbin psn supoB wmetoT camoces: Aruncus dioicus, Campanula latifolia, Clematis recta, Geranium
sanguineum, G. phaeum, Hepatica nobilis, Heuchera cylindrica, H. sanguinea, Lamprocapnos spectabilis, Ligularia
sibirica, Primula veris, P. denticulata, Pulmonaria rubra, P. saccharata.

B TeueHve Tpex net HabnoaeHwin nnoasl 06pas3oBbIBANUCH, HO CEMEHA He BbidpeBanu y Hosta Canadian blue’,
Hosta undulata var. albomarginata, H. sieboldiana var. aureomarginata, H.
sieboldiana var. elegans (nogTBEPXAEHO 3KCNEPMMEHTAMU MO ONPeneNeHnIO NONEBON BCXOXecTn). He exerogHo
npoucxoaut obpasoeaHue nnonoe Podophyllum peltatum. He Habnioganock 3aBa3blBaHUs Nnono. y Primula juliae
Gartengluck' n Hosta Devon Green'.

Puc. 9. Geranium sanguineum. OCeHHsa okpacka NMCTbEB.

Fig. 9. Geranium sanguineum. Autumn coloration of leaves.
MpononXxutenbHOCTb Beretauumn

HebonblwmuM Yncnom npeacTasneHbl PpacTeHNsI C OTHOCUTENBHO KOPOTKMM MEPVOLOM Beretauum: agemeponabl
(3) n BeceHHe-neTHe3eneHble (4). MNMepuon Beretauum ademeponnos (Ficaria verna, Scilla siberica, Scilla luciliae)
nnutes 35-70 oHei. Y Bcex Tpex BUAOB agpemMepounnos B 2017 romy a1oT neprog 6bin 60nee NpoaonXuTenbHbIM
Ha 10-20 gHel. BeretaumoHHbI Nepuos Yy BECEHHE-NETHE3ENEHbIX PaCcTEHNIA MPOA0XAETCS C BECHbI OO Havana
oceHu u coctaenget 100-140 oHe.

Mepron co cTabunbHbIMU MONOXMTENbHBIMU TEMMEPaTypaMy 3aKaHuMBaeTCs B yCnoBusix Kapenum Bo BTOpOW
MONOBUHE OKTS6ps. B aTm Xe cpoku HabnopaloTcs 3aMOPO3KM U MEepPBbIA CHEr, 3aKaH4vBaloT Beretauuio
BECEHHee-NIeTHe-0CeHHe3€eNeHble 1 BECEHHee-NeTHe-3uMHe3e neHble pacteHus (puc. 9). MNpencrasntenu nepson
rpynnbl npeobnanaloT B konnekumn (20 TaKCOHOB), NMepvog Beretaumm y Hux npogonxaetcs 120-190 nHei.
Beretauusa BeceHHe-neTHe-3aMMHe3eneHbIX pacTeHwin (16 TakCOHOB) MpepblBaeTCs HU3KMMU Temnepartypamu u
YCTONYMBBLIM CHEXHBIM MOKPOBOM OCEHbIO (CEpeanHa Hosbpsl) 1 BOCCTAHABNMBAETCS BECHOW.
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Ta6nuua 2. [laTbl HACTYNNEHUS (PEHOMA3 PACTEHUN BECEHHErO LIBETEHMUS B 9KCMO3ULMK «TeHEBOMN cag»

3

Table 2. The dates of spring flowering plants phenophases in the exposition of the «Shady Garden»
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Pm@ﬂl!l:eme (II:BI?I‘EB]IE B KOHIIe aIrpe.‘lI - Hl9a1e _‘[lﬂ)
Hepatica 2016 gfgj 2804 | 2804 | 1105 | 11.05| 2506 | 1608 | 1510
nobilis MilL. 2017 | 2004 | 29.04 | 11.05 | 01.06 | 01.06 | 1207 | 1409 | 19.10
2018 | 01.05 | 29.04 | 0505 | 22.05 | 22.05 | 01.07 | 0409 | 07.11
paEes | pamee i
2006 | 500 | Deos | 2804 | 2305 08.06
Scilla siberica Haw. | 2017 P;]{‘;;e I(’];E;;:‘ 11.05 | 06.06 | 06.06 06.07 | 10.07
2018 133111;: E:‘l‘_‘gg 08.05 | 25.05 | 25.05 20.06
IMo31HeBeceHHNe (UBeTeHHe B cepeqiHe Mas)

= 2016 | 2804 [ 0805 [1505 [ 2505 [2505 [ 0806 08.06
s ey 2017 | 23.05 | 28.05 | 01.06 | 30.06 | 30.06 | 06.07 | 06.07 | 14.07
2018 | 0805 | 15.05 | 2005 | 31.05 | 31.05| 17.06 | 2506 | 28.06
. | 2016 | 17.04 | 01.05 | 11.05 | 08.06 | 08.06 - 2008 | 31
&e’f;’:f“‘;mf‘m 2017 | 2604 | 23.05 | 01.06 | 03.07 | 30.06 5 0210 | 31
; 2018 | 2304 | 1505 | 18.05 | 09.06 | 09.06 g 2100 | 31
Epimediam ~ 2016 | 0105 | 0605 | 1805 | 0306 [03.06| 2006 | 3108 | 31
e forren, | 2017 | 23.05 | 2505 [ 10.06 | 23.06 | 23.06 31
rUprum E-MIOTTEn 2018 | 1505 | 1505 | 22.05 | 09.06 | 09.06 0110 | 31
2016 | 28.04 10.05 | 25.05 30.05 12.06
Ficaria vena Huds. | 2017 | 0205 | 01.06 | 06.06 | 16.06 30.06
2018 | 01.05 | 10.05 | 14.05 23.06 15.06

2016 | 17.04 | 06.05 | 11.05 | 08.06 | 08.06 ” 2804 | 31

Primula auricula L. [2017 | 26.04 | 04.06 | 10.06 | 2506 | 2506 | 0210 | 2009 | 31
2018 | 23.04 | 12.05 | 22.05 | 09.06 | 07.06 | 31.07 3

—— 2016 | 17.04 | 28.04 | 08.05 | 0507 | 30.05 | 28.06 3
cliasner R 2017 | 2604 | 02.05 | 23.05 | 28.06 | 23.06 | 1607 | 10.11 31
"""""""" 2018 | 23.04 | 0505 | 0805 | 0906 |31.05| 0907 | 0110 | 34
: 2016 | 17.04 | 0505 | 11.05 | 3005 | - : 3008 | 31
T 2017 | 26.04 | 2005 | 2005 | 30.06 | - - 2008 | 31
Iudiae "Gartenghuek’ =50 o304 | 11.05 [ 19.05 | 03.06 | - : 31
2016 | 28.04 | 28.04 | 0505 | 2605 | 2605 | 0808 | 1608 | 15.10
Primula veris L. 2017 | 0205 | 2005 | 30.05 | 16.06 | 1006 | 02.10 14.09 20.11
2018 | 01.05 | 01.05 | 17.05 | 0506 | 0506 | 31.07 | 23.00 | 31

- 2016 | 17.04 | 28.04 | 08.05 | 1606 | 30.05 | 07.07 3 3
fgc‘iffﬁﬂgﬂg mbra 5017 | 26.04 | 02.05 | 2805 | 12.07 | 23.06 | 07.08 : 31
2018 | 23.04 | 01.05 | 1505 | 25.06 | 31.05 | 01.07 g 3

] 2016 | 17.04 | 08.05 | 23.05 | 1606 | 3005 | 03.07 | 1409 | 31
‘::C'f;:;‘::;‘fmu 2017 | 2604 | 2005 | 01.06 | 1207 | 7.07 | 07.08 : 3
2018 | 23.04 | 08.05 | 1505 | 2506 | 31.05 | 09.07 5 3
Scilla luciliae 2017 | 0205 | 08.05 | 23.05 | 06.06 | 06.06 06.07 10.07
(Boiss.) Speta 2018 | 01.05 | 05.05 | 10.05 | 20.05 | 20.05 20.07

— 3MMOM CcOXpaHseTCcsa HaAa3emHas 4acTb pPacTeHUsi TMONHOCTbIO WAM  YaCTUYHO,

OTCyTCTBOBaAnNa, Nnycrble AYENKN — HET OaHHbIX.

- dpeHohaza

3J1 — the above-ground part of the plant remains completely or partially in winter, - there was no phenophase,
empty cells-no data.
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Tabnuua 3. [atbl HACTyNeHWs PeHOMA3 PacTEHNIN paHHEe- 1 CPeAHENETHErO LIBETEHNS B 3KCMO3ULMMN «TEHEBOW
cap»

Table 3. The date of summer flowering plants phenophases in the exposition of «Shady Garden»

- - e ElEBS

z
-3 QE eg s B s Eﬂ Es;g E- gE
SESE $ |gg|g8|FE| &8 |98 |5g538|56¢| 53
o HANIRREHE EHE AL TR

B S |® & as

PamseseTnue (UBeTenne B KoHIe Mas - HA4YA1e HIOHS)
Lan 2016 M TTIO ] I505 [ 1207 T 1106 1207 2107 3108 |
3 }-'l;‘fgw . [ 2017 | 1105 | 06.06 | 1606 | 01.08 | 08.07 | 23.07 | 07.08 | 12.09 |

-) ERENRARA 2018 06.05 | 18.05 | 30.05 | 09.07 | 28.06 09.07 31.07 10.09
2016 1704 | 1805 | 2505 | 2007 | 2206 207 16.08 3
Tiasella wherryiLakela | 2017 2604 | 06,06 | 25.06 | 19.10 | 06.07 16.07 02.10 30
21.09 k4 |

07.10 T 36.10

Aruncus dioicus 5 -
Nl 4 3007 : . 0T 0L : (28} S LR
(Waltes) Fornald 3018 | 1505 | 3105 [ 0107 | 1407 [ 1307 | 1310 | 3100 | 510
3016 | 0603 | 22.06 | 0207 | 12.07 | 0607 | 1608 | 2807 | 1508
Campanula latifolia L. 2017 1105 | 0607 | 21.07 | 07.08 | 03.08 06.09 16.08 06.09
3018 | 0805 | 09.06 | 0607 | 1907 | 1407 | 1308 | 3107 | 1508
3016 | 17.04 | 25.05 | 06.06 | 22.06 | 22. 08 [ 1300 | 30

Carex musicata L. 2017 2604 | 2506 | 01.07 | 14.07 | 10.07 14.09 3.1

2018 | 23.04 | 20.05 | 31.05 | 09.06 | 09.06 12.10 12.10 Ky |

T0I6 | 11.05 | 27.00 | 28.06 | 14.09 | 12.07 15.10 310 | 2710
Clematis recta L. 2017 01.06 | 05.07 | 25.07 | 20.00 | 16.08 10.10 13.11 20.11
2018 | 15.00 | 05.06 | 01.07 | 04.00 | 14.07 07.11 03.11 | 2711
3016 | 11.05 | 26,05 | 08.06 | 20.06 | 20.06 20,00 1608 | 20.00
Convallaria majalis L. 2017 | 01.06 | 16.06 | 27.06 | 12.07 | 12.07 o111 2208 | 02.10
3018 | 2205 | 27.03 | 09.06 | 25.06 | 25.06 01.10 0409 | 12.10
2016 | 11.05 | 23.05 | 30.05 | 22.06 | 22.06 207 16.08 27.10

gmm‘-‘“‘-‘" @ 3017 | 0106 | 1806 | 3506 | 1607 | 1307 | 1608 | 0609 | 30.1
il 3018 | 1505 | 22.05 | 00.06 | 25.06 | 2506 | 10.08 400 | 2711

W6 170 0306 | 1306 2807 006 807 a8 3T
GeraniumphaeumL. 3017 | 11.05 | 25.06 | 30.06 | 28.08 [ 1207 | 2208 T

2018 | 08.05 | 26.05 | 09.06 | 04.09 | 25.06 25.07 12.10 30
2016 11.05 | 18.06 | 22.06 | 15.10 | 22.07 31.08 12.10 N
Geranium sangwinewnL. | 2017 | 1105 | 28.06 | 17.07 | 20.09 | 01.08 02.10 0L.11 31
2018 | 08.05 | 01.07 | 09.07 | 05.08 | 19.07 31.07 01.10 A

Hemer ocallis 2016 | 28.04 | 30.05 | 08.06 | 30.06 | 22.06 | 05.08 07.00 | 15.10
muddendor(ii Tranty. & [ 2017 | 02.05 | 16.06 | 06.07 | 25.07 | 1307 | 06.09 3500 | 15.10
C.AMey. 3018 | 0105 | 31.05 | 1706 | 01.07 | 0107 | 3.07 3100 | 07.10
Heuchers 3016 | 17.04 | 26.05 | 1606 | 13.00 | 0107 | 28.07 = 30
cxfindines Douglas 3017 | 2604 | 25.06 | 15.07 | 01.08 | 01.08 16.08 = EY |
QunAnce Longh 2018 | 23.04 | 17.06 | 27.06 | 14.07 | 1407 10.03 s £y |
ke 3016 | 17.04 | 26.05 | 2206 | 2200 | 0707 | 28.07 - 3T
Alchan 2 3017 | 2604 | 23.06 | 1207 | 07.08 | 01.08 14.09 = £y |
sanguinea Eng 3018 | 23.04 | 31.05 | 25.06 | 19.07 | 1407 | 3107 19.10 T

3016 | 28.04 | 28.05 | 08.06 | 30.06 | 2206 | 07.00 1400 | 30
Iris sibirica L. WIT [ 5305 | 27 0607 | 2107 | 1607 | 19.10 1500 [ 1301

2018 | 08.05 | 07.06 | 17.06 | 05.07 | 01.07 21.09 12.10 19.11
2016 | 0105 | 08.06 | 1206 | IS.07 | 0/.07 109 2509 | 1110
Iris sibuica Purple mere’ | 2017 | 2505 | 06.07 | 12.07 | 01.08 | 01.08 19.10 12.10 31

2018 | 08.05 | 25.06 | 01.07 | 14.07 | 10.07 21.09 21.09 19.11
3016 | 2804 | 30.06 | 2506 | 18.07 | 07.07 14.09 30.08 27.10

Iris versicolor x
L o 3017 | 2005 | 0607 | 13.07 | 16.08 | 0108 | 19.10 1910 | 20.11
Kermensima 3018 | 0805 | 15.06 | 2006 | 23.07 | 0507 | 13.09 0510 | 19.11
= 3006 | 17.04 | 08.06 | 2006 | 03.07 | 0307 | 2807 3108 | 31
{'-)"5'-‘"’-“'—‘” Qathh.) WIT 3603 | 506 1607 [ OT08 [ OT08 | 500 | 0609 |30
g 3018 | 08.05 | 17.06 | 01.07 | 09.07 | 0607 | 0409 1210 | 3
3016 | 08.05 | 19.05 | 18.06 | 01.07 | 01.07 5 1008 | 3009
Podophyflumpeltatum L. | 2017 | 23.05 | 08.06 | 03.07 | 17.07 | 17.07 - 0600 | 05.10
3018 | 1505 | 22.05 | 15.06 | 09.07 | 07.07 3508 | 23.08

2016 12.03 | 30.05 | 16.06 | 01.07 | 01.07 13.10 16.08 15.10

feegeraa 3017 | 27.05 | 10.06 | 03.07 | 21.07 | 21.0) 3 1400 | 1510
pedophylla A.Gray 3018 | 13505 | 2205 | 1506 | 0807 | 0807 | 0110 | 1208 | 0110
e 3016 | 1708 | 3605 | 16.06 [ 15.07 [ 05.07 : - £
‘g,“"‘l_ 3017 | 3604 | 1606 | 0607 | 01.08 | 2107 | 208 : £
Um0sa - I8 | 23.04 | 27.05 | 22.06 | 09.07 | 0507 | 1008 - £
e 3016 | 2804 | 2305 | 0806 [ 0307 [0L0T | 07090 | 3108 | 1300
- alicrum g 3017 | 5505 | 2508 | 0607 | 0108 | 1607 | D08 | 1400 | 2210
guilegifolium L. 3018 | 08.05 | 05.06 | 17.06 | 13.07 | 0907 | 1200 | 2109 | 3510
3” —  31UMon COXpaHdaeTCca Han3eMHad 4YacTb pacTeHusa nMNOoNMHOCTbo WKW 4aCTU4HO, - CpeHO(*)a:Ba
OTCYTCTBOBaﬂa.
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3J1—the above-ground part of the plant remains completely or partially in winter, - there was no phenophase.

Tabnuua 4. [latel HACTYNIeHWs (PEHOA3 PACTEHNI MO3LHENETHETO 1 OCEHHEr0 LIBETEHWS B 9KCMO3MLIM
«TeHeBoW capn»

Table 4. The date of late-summer and autumn flowering plants phenophases in the exposition «Shady Garden»
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Ilo3aneseTHEe (UBeTeHHE B KOHIE HIOJIN - CEpeIHHE aBIycTa)
2016 | 2005 | 2806] 2207 | 07.08 ] 03.08 31.08 27.10
AconitumnapellusL. 2017 | 2305) 06.07| 0108 2008 ] 16.08 | 14.09 14.09 01.11
2018 | 2205| 0907] 2807 | 1408] 1008 | 12.09 12.10
2016 | 11.05| 0407) 1207 2009 ] 28.07 | 10.10 25.10 27.10

Digitalislutea L. 2017 | 06.06 | 27.07| 07.08 | 10.10 | 2208 | 2011 | 0611 | 20.11
32018 | 2205 | 0907] 14.07 | 2008 | 31.07 | 21.09 : 07.11
2016 | 3005 | 12.07] 2407 1608 1608 | 2009 | 2009 | 15.10

seNe setenmne - 2017 [ 2006 | 1607 13.08] 2000 - : 0610 | 20.10
aureomarginata Makino |0 o —— e 0713507 [ 1008 [ 1008 | - 3009 | 1210
Howta sieboldianavar. | 2016 | 1805 | 0507] 1507] 0808|2207 - 2000 | 15.10
clopme L, M4YA® [2017 0106 0607 2107 1409 1608 | 2500 | 19.10
s N2 2018 | 2205 | 0507] 1907 ] 1008 | 3107 | - 0510 | 12.10

i 2016 | 03.06 | 2206] 1507 ] 1008 ] 0508 | 2909 | 2009 | 15.10

Sextx muimain var. 3017 | 2006 | 12.07] 07.08] 0609 2208 | - 3509 | 20.10
albomarginam EMaek. 5o o155 05 T 0107] 2507 | 1508 | 1008 | - 21.09 15.10
LignlariasibiricaLy | 2016 | 1105 | 22.06] 0607 0808 1200 | 1309 | 2909
S 3017 | 2005 | 1707| 07.08| 28.08 | 2208 | 10.10 | 2509 | 10.10
2018 | 1505| 0107| 1207 ] 1008 | 2507 | 01.10 | 17.09 | 01.10

2016 | 0805] 03.06| 2906 | 16.08] 06.07 | 15.10 2009 27.10
Thalictrium simplexL. 2017 | 2305 | 3006| 01.08| 3008 | 2608 | 30.10 15.10 20.11
2018 1505 | 0406 0607 | 1008 3107 | 21.09 18.09 25.10
2016 | 0805 | 1807 2807 0709 | 1008 | 27.10 - 27.10
2017 | 2305| 01.08| 2808 25.10] 1209 | 01.11 10.10 13.11
2018 | 1505)] 04.07| 0208 04.09] 1008 [ 21.10 21.10 25.10
Ocennne (uBeTenne B ceHTRAOpe)

2016 | 2805 2707] 08.08] 07.09 - - 20.09 15.10
Hosta’Canadian blue' 2017 | 10.06 | 01.08] 16.08 | 19.10 - - 10.10 20.10
2018 09.07] 31.07 | 04.09 | 04.09 - 21.09 15.10
2016 | 2505 | 12.07]| 2807 ] 05.09 - - 20.09 15.10
Hosta'Devon Green' 2017 | 16.06 | 12.08] 2408 | 02.10 - - 10.10 20.10
2018 | 3105 31.07] 1508 02.10 - - 12.10 15.10

- peHohasa 0TCyTCTBOBaNa, NycThle SYENKN — HET OAaHHbIX.
- there was no phenophase, empty cells-no data.

Tabnuua 5. CDeHOpVITMOTVII'IbI KOnnekunm MHOroneTHuX paCTeHVIVI «TeHeBoW cag» no CpoOKaM LBeTeHnA n
npoaoIXNTENbHOCTU BeretTauun

Table 5. Phenotypes of the perennials in the exposition of the «Shady Garden» according to the period of flowering
and vegetation

Buaou PeHOpPUTMOTUM MO CPOKaM LIBETEHUS npOJJ,OJ'I)KVITeﬂbHOCTb LiBETEeHUA, CDeHOpI/ITMOTI/Iﬂ no oNNTenbHOCTN
AHU Beretaummn

PaHHeBeceHHMe (KOHeL, anpens - Hayano

masi)
Hepatica nobilis Mill. 14-18 BeceHHee-neTHe-oCceHHe3eneHbli
Scilla siberica Haw. 18-27 Sdhemepons
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Mo3nHeBeceHHue

Anemone ranunculoides L. 11-25 Sdhemepons

Bergenia crassifolia (L.) Fritsch 23-33 BeceHHee-neTHe-31MHe3€eNeHbI
Epimedium x rubrum E. Morren. 14-19 BeceHHee-neTHe-31MHE3eNeHbIN
Ficaria verna Huds. 11-16 Shemeponn

Primula auricula L. 16-19 BeceHHee-neTHe-3MMHe3eNeHbIl
Primula denticulata Sm. 33 BeceHHee-neTHe-3MMHE3eNEHbIl
Primula juliae 'Gartengluck'’ 16-30 BeceHHee-neTHe-31MHE3eNeHbIN
Primula veris L. 18-22 BeceHHee-neTHe-3nMHe3eneHbIN
Pulmonaria rubra Schott 40-45 BeceHHee-neTHe-3MMHe3eNeHbIl
Pulmonaria saccharata Mill. 25-42 BeceHHee-neTHe-3MMHe3eNeHbIN
Scilla luciliae (Boiss.) Speta 11-15 Shemepons

PaHHeneTHue (KOHeL, Masi - Ha4yaso UIOHS)

Lamprocapnos spectabilis (L.) Fukuhara 37-49 BeceHHe-neTHe3eneHbln

Tiarella wherryi Lakela 57-58 BeceHHee-neTHe-3MMHe3eNeHblIl

CpenHeneTHue (KOHEeL, UIOHS - cepeauHa

vions
Aruncus dioicus (Walter) Fernald 12-15 BeceHHee-neTHe-0CeHHE3EeNEHbIN
Campanula latifolia L. 11-18 BeceHHe- neTHe3eneHbli

Carex muricata L. 11-17 BeceHHee-neTHe-3nMHe3eneHbIN
Clematis recta L. 58-79 BeceHHee-neTHe-oceHHe3eneHbIN
Convallaria majalis L. 13-17 BeceHHe- neTHe3eneHblI

Galium odoratum (L.) Scop. 18-24 BeceHHee-neTHe-oceHHe3eneHbIN
Geranium phaeum L. 46-88 BeceHHee-neTHe-3MHE3eNeHbIN
Geranium sanguineum L. 66-90 BeceHHee-neTHe-31MHe3€eneHbli
Hemerocallis middendorffii Trautv. & C. A. Mey.  14-23 BeceHHee-neTHe-oceHHe3eneHbINn
Heuchera cylindrica Douglas 18-30 BeceHHee-neTHe-31MHe3€eneHbli
Heuchera sanguinea Engelm. 25-31 BeceHHee-neTHe-3nMHe3eneHbIN
Iris sibirica L. 16-23 BeceHHee-neTHe-oceHHe3eneHbIN
Iris sibirica 'Purple mere' 15-27 BeceHHee-neTHe-oceHHe3eneHbIN
Iris versicolor'Kermensina' 24-35 BeceHHee-neTHe-oceHHe3eneHbIN
Luzula nivea (Nathh.) DC. 10-15 BeceHHee-neTHe-31MHe3eneHbIN
Podophyllum peltatum L. 14-25 BeceHHe- neTHe3eneHbIn
Rodgersia podophylla A. Gray 16-24 BeceHHe- neTHe3eneHbl
Saxifraga umbrosa L. 18-30 BeceHHee-neTHe-31MHe3€eNeHbIi
Thalictrum aquilegiifolium L. 26-29 BeceHHee-neTHe-oceHHe3eneHbIN

Mo3nHeneTHUe (KOHeL, UIONA - cepeanHa

aBrycra)

Aconitum napellus L. 16-20 BeceHHee-neTHe-oceHHe3eneHbIN
Digitalis lutea L. 38-65 BeceHHee-neTHe-0CeHHEe3€eNEHbIN
Hosta sieboldiana var. aureomarginata Makino ~ 17-39 BeceHHee-neTHe-oceHHe3eneHbIN
Hosta sieboldiana var. elegans Hyl. 23-56 BeceHHee-neTHe-0CeHHEe3€eNEHbIN
Hosta undulata var. albomarginata F. Maek. 22-31 BeceHHee-neTHe-oceHHe3eneHbIn
Ligularia sibirica (L.) Cass. 22-38 BeceHHee-neTHe-0CeHHEe3€eNEHbIN
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Thalictrum simplex L. 30-39 BeceHHee-neTHe-0CEHHE3€e NEHbI

Veronicastrum sibiricum (L.) Pennell. 34-59 BeceHHee-neTHe-oceHHe3eneHbIn

OceHHMe (CeHTS6pb)

Hosta 'Canadian blue' 31-65 BeceHHee-neTHe-oceHHe3e neHblin

Hosta 'Devon Green' 40-49 BeceHHee-neTHe-0CeHHEe3e NEHbI

BbiBOAObI N 3aKN0YEeHNE

YcTaHoBeHbl NPOAOIXUTENbHOCTb BEreTaumm 1 CPoku OCHOBHbIX heHodas ans 44 TakCOHOB TPaBAHUCTbIX
pacTeHuin akcno3nuun «TeHeBon can» B ycnosuax Kapenuw.

B TeueHve Tpex neT HabnloLeHUA OTMeyeHbl Pe3KWe OTKIOHEHWUS CPEeOHEMECSIYHbIX Temrepatyp Mo
CPaBHEHWMIO CO CPEOHVMMU MHOrONETHUMWU OaHHLIMW B CTOPOHY 60nee BbICOKMX 3HAYEHWA B MEPBYIO MONIOBUHY
BeretaunoHHoro cesoHa B 2016 1 2018 ropax, B cTopoHy 6onee Huskux — B 2017 rony. Peakuus pacteHwin Ha
TemnepaTtypHbli PakTop nNposiBNsnacb B W3MEHEHWW CPOKOB Hayana dpeHodas: B 2017 rogy Beretauus
HauMHanacb B Honee No3nHUE CPOKU y 27 TAaKCOHOB, CPOKYM LIBETEHUSI 3aAepXuBanvch y 43 TaKCOHOB Ha Nepuos
oT 7 no 30 OHel, CpokM MnodoHoweHus — y 38 TakCcOHOB Ha Takol xe nepwod. [ns 8 sumos B 2017 roay
ycTaHoBNEH bonee NPOoONXKMUTENbHBIA NEPUOL LBETEHUS.

B pasHble rogbl HabnwooeHwrd ans 12 BUAOB BbISIBNEHbl ONM3KME 3HAYEHUSI CYMMbl CPELHECYTOYHbIX
TEMMNepaTyp Ha nepuon Havana OyToHusaumm, ons 10 BMOOB — Hayana uBeTeHusi, Ons 1 Buoa — Havana
MNOLOHOLWEHWS, YTO MOXET CBMAETENIbCTBOBATb O TECHOW CBSI3M PAa3BUTUS FeHepPaTUBHOM CADEPbl STUX TAKCOHOB C
TennoobecrneyeHoCTbH0.

ExeronHo obpasytoT ceMeHa 35 TakCOHOB, U3 HUX 14 patoT camoceB. CeMeHHoe pa3MHOXEHMe OTCyTCTBYEeT
UM CEMeHa CO3PEBAlOT TOJbKO B OTAE/bHbIE FoAbl y 7 TaKCOHOB.

Bce vccnenoBaHHble BUAbl NPENBAPUTENBHO OLIEHUBAIOTCS Kak NMePCneKTUBHbLIE XOPOLWO afanTupoBaHHbIE ONs
BblpalWyBaHus B KyJbType B YCHoBMSIX toxXHoW Kapenun. BonbWMHCTBO XapakTepusyetcs LenbiM psnoMm
[eKOpPaTMBHbIX KayecTB, MOJIMTENbHbIM MEPUOAOM Beretaumn, MpPOLOAXUTENbHBIM LBeTeHneM. Ocobbix
pekoMeHZaumii [Ons CeBepHbiX CafoB 3acnyXuBaeT rpynna crtabunbHO [OEKOPATMBHBIX BECEHHEE-NETHe-
3UMHe3€eNeHbIX PacTeHUI, BKoYaowas 16 TakCoHOB.
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Phenological development of perennial plants in the «<Shadow
Garden» of Botanical Garden of the Petrozavodsk State University
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Key words: Summary: Data on the phenological observation of 44 herbaceous plants taxa of the
ex situ, phenology, perennial exposition «Shadow Garden» at the Botanical Garden of Petrozavodsk State
plants, botanical garden, climate University (South Karelia) for the period 2016-2018 are presented. The contrast of
changes weather conditions during the studied vegetation periods allowed us to assess the
limits of variation of the phenological phases and the fruiting characteristic, for a
number of taxa - the relationship between the development of the generative sphere
and temperature. The studied species are evaluated as promising and well-adapted
for cultivation in the conditions of Southern Karelia.
Is received: 07 august 2019 year Is passed for the press: 12 december 2019 year
References

Bjorkman A. D., EImendorf S. C., Beamish A. L., Vellend M., Henry G. H. Contrasting effects of warming and
increased snowfall on Arctic tundra plant phenology over the past two decades, Glob Chang Biol. 2015. Vol. 21
(12). P. 4651—4661.

Borisova I. V. Rhythms of seasonal development of steppe plants and zonal types of steppe vegetation in Central
Kazakhstan // Proceedings of the Komarov Botanical Institute.Ser. 3. Geobotanika. 1965. Vyp. 17. P. 64—99.

Bulygin N. E., Dovgulevitch Z. N. Some results of mathematical analysis of secular phenological series //
Interuniversity collection of completed research projects.Vyp. 2. L., 1974. P. 36—40.

CaraDonna P. J., ller A. M., Inouye D. W. Shifts in flowering phenology reshape a subalpine plant community,
Proceedings of the National Academy of Sciences. 2014. Vol. 111 (13). P. 4916—4921.

Chronicle of the Russian nature: phenology. Materials of the | International Phenological School-Seminar in the
Central Forest State Natural Biosphere Reserve.Velikie Luki, 2018. 224 p.

Cleland E. E., Chuine I., Menzel A., Mooney H. A., Schwartz M. D. Shifting plant phenology in response to global
change, Trends Ecol Evol. 2007. Vol. 22(7). P. 357—365.

Firsov G. A. Woody plants of the Peter the Great Botanical Garden (XVIII-XXI centuries) and the climate of St.
Petersburg // Botany: history, theory, practice (on the 300th anniversary of the founding of the V. L. Komarov
Botanical Institute of the Russian Academy of Sciences).SPb.: Izd-vo SPbGETU «LETI», 2014. P. 208—215.

Fomina T. I. Biological peculiarities of wintergreen polycarpic species in the forest-steppe zone of Western Siberia //
Tomsk State University Journal of Biology.2012. No. 1 (17). P. 43—51.

Karpisonova R. A. Grassy plants of broad-leaved forests of the USSR: ecologofloristic and introduction
characteristics.M.: Nauka, 1985. 205 p.

Kitshenko I. T. Growth and development of native and introduced species of the Pinacea Lindl family in the
conditions of Karelia.Petrozavodsk: 1zd-vo PetGU, 2000. 211 p.

Kitshenko I. T., Potapova M. N., GU. Seasonal growth of shoots of species of the genus Acer (Aceraceae) under
conditions of introduction // Proceedings of Petrozavodsk State University.2008. No. 2 (92). P. 52—57.

Kitshenko I. T., Tilia L. Growth and development of introduced species of Tilia L. (Tiliaceae) in Karelia // Vestnik of
Northern (Arctic) Federal University.2015. No. 4. P. 56—65.

Lantratova A. S. Seasonal changes in the development cycle of conifers, differing in the origin and degree of
resistance to low temperatures // The influence of the thermal factor on the seasonal rhythm of plants.M.: Izd-vo AN

355



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb karelia.ru/ ISSN 1994-3849 Sn N2 ®C 77-33059

SSSR, 1979. P. 68—72.

Lantratova A. S. The rhythm of growth and development of Siberian larch seedlings // Proceedings of Petrozavodsk
State University.Petrozavodsk: Izdatelstvo Petrozavodskogo gosudarstvennogo universiteta, 1962. T. 10. No. 1.

Lantratova A. S., Barskaya T. A., Sergeeva M. N. Frost tolerance of firs introduced in southern Karelia // Scientific
reports of higher education. Biological sciences.1969. No. 11. P. 88—94.

Lantratova A. S., Zadorozhnaya G. L., SR. Introduction of two oak species in southern Karelia // Bulletin Main
Botanical Garden.1971. No. 79. P. 33-37.

Minin A. A., Rankova E. Ya., Bujvolov Yu. A., Sapelnikova I. |., Filatova T. D. Phenomenal trends in the nature of
the central part of the Russian Plain in modern warming // The Life of the Earth, Zhizn Zemli. 2018. T. 40. No. 2. P.
162—174.

SR. The methodology of phenological observations in the botanical gardens of the USSR.M, 1975. 27 p.

Schulman L., Lehvavirta S. Botanic gardens in the age of climate change, Biodiversity and Conservation. 2011. Vol.
20. Is. 2. P. 217—220.

Sedelnikova L. L., AU. Genus Hosta sorts in introduction in the Western Siberia // The Bulletin of KrasGAU.2012.
No. 11. P. 73—78.

Shtanko A. V. To the question of rape phenology in the conditions of Karelia // Seasonal development of nature.M.:
AN SSSR, Mosk. filial Geogr. ob-va SSSR, 1975. P. 41—43.

Shtanko A. V., Potasheva E. A. Phenospectrum of flowering of some honey plants in the conditions of Karelia //
Ways of plant adaptation during introduction in the North.Petrozavodsk: PGU, 1982. C. 74—79.

Shtanko A. V., Shtanko S. A. Medicinal plants: Taining manual.Petrozavodsk, 1993. 253 p.

Stucky B. J., Guralnick R., Deck J., Denny E. G., Bolmgren K., Walls R. The Plant Phenology Ontology: A New
Informatics Resource for Large-Scale Integration of Plant Phenology Data, Front Plant Sci. 2018. Vol. 9. Article 517.
P.1—12.

The current state of phenology and its development prospects: Proceedings of the International Scientific and
Practical Conference dedicated to the 115th birthday of the famous Soviet phenologist V. A.
Batmanov.Ekaterinburg: FGBOU VPO «UrGPU», 2015. 276 p.

Wolkovich E. M., Cleland E. E. The phenology of plant invasions: a community ecology perspective, Frontiers in
Ecology and the Environment. 2011. Vol. 9. Is. 5. P. 287—294.

LinTnposaHue: MNnatoHosa E. A. deHonornyeckoe passutre TpaBsHUCTbIX PACTEHWUI aKCno3uumn «TeHeBon can»
BotaHuueckoro caga NeTtposasoackoro rocyHmusepcuteta // Hortus bot. 2019. T. 14, 2019, cTtp. 338 - 356, URL:
http://hb.karelia.ru/journal/atricle.php?id=6465. DOI: 10.15393/j4.art.2019.6465

Cited as: Platonova E. (2019). Phenological development of perennial plants in the «Shadow Garden» of Botanical
Garden of the Petrozavodsk State University // Hortus bot. 14, 338 - 356. URL:
http://hb.karelia.ru/journal/atricle.php?id=6465

356


http://dx.doi.org/10.15393/j4.art.2019.6465

	14 / 2019
	Фенологическое развитие травянистых растений экспозиции «Теневой сад» Ботанического сада Петрозаводского госуниверситета
	Phenological development of perennial plants in the «Shadow Garden» of Botanical Garden of the Petrozavodsk State University

