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KeapoBbiu ctnaHuk ( Pinus pumila (Pall.) Regel, Pinaceae) —
UCTOPUA U3YUEHUA, COBPEMEHHOEe COCTOAIHUE B
6oTaHMuyeckux cagax CaHkT-NMeTepbypra U nepcnekTUBbI ero
McnoJsib3oBaHUA B o3esieHeHUU Ha CeBepo-3anage Poccum
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AHHoTauuA: Keaposbli cTnanuk (Pinus pumila (Pall.)
Regel) BbipawuBaeTca B 6oTaHMueckux caaax CaHKT-
MeTepbypra AOCTOBEPHO B OTKPLITOM rpyHTE ¢ 1833 1. 1
NOYTK HEU3BECTEH 3a NpeaenamMn UHTPOAYKLMOHHbIX
LeHTpoB. ObcrneaoBaHWe KOMMEKLUOHHbIX PacTeHWUI
MoKasasio UX XOpoLLee COCTosHWe, 0BuNbHOe
cemMeHoLLeHue (y nyymx ocoben) 1 BbICOKYH
3MMOCTOMKOCTb. KeapoBbl CTNaHUK AOCTUraeT 34ecb
pasmMepoB BbICOKOrO KycTa unv Aepesua, B Bo3pacTe 48
net 4o 4,68 m BbicoThl U 12 cm B aAnameTpe ctona. OH
YCMEeLHO NEPEHOCUT COBPEMEHHbIN Knumat Cesepo-
3anaaa Poccun n 0BpasyeT 3aeck BCxoxue cemena. o
pesynbTartamM MHOroneTHUX UCCIIel0BaHUK ero MOXHO
PEeKoMeH0BaThb A LUMPOKOro UCMOSb30BaHUA B
03€eJIeHEeHMMU U KaK CaZloBytO KyIibTypy.

MoanucaHa K neyatu: 31 oktAbpa 2019 rona

Keaposbiii ctnanuk ( Pinus pumila (Pall.) Regel) Beipawusaetca B botaHnyeckom caay lNetpa

Benukoro BotaHnueckoro nHctutyta umenn B. J1. Komaposa PAH B CakT-lNMeTepbypre ¢ Havana
XIX Beka, 1 34eCb OH BrepBble BBEAEH B KyNnbTypy. OTO rO/I0OCEMEHHOE BEUYHO3ENEHOE pacTeHue,
npuroaHoe AnA OAMHOYHbLIX M rPYNMoBbIX NOCAAOK, B TOM YMCIE Ha anblMUUCKUX ropKax, XOpoLULo
nepeHocut knumat Cesepo-3anaga Poccun. OH aexkopatvBeH W AONrOBEYEH, CemeHa
UCMONbL3YIOTCA B NULy. OTO LEHHOE TEeXHUYECKOoe, SIeKapCTBEHHOEe M KOPMOBOEe pacTeHue. B
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Cankr-lNeTtepbypre v JleHnHrpaackow o6nacTv ABNAETCA KpawHe pPeaKuM pacTeHMEM, BaXHbIM
AN caZloBOACTBA, O3eNeHEeHWA U necHoro xosAancTea. Llenbto Hawen paboTbl ObIIO OLEHUTb
NEepCneKTMBHOCTb WCMOMb30BaHUA KeAPOBOro CTiaHuWka B o3eneHeHnn Ha Cesepo-3anane
Poccuu, B yactHocTu B CaHkT-IeTepbypre 1 JleHWHrpaackon obnacty.

KeapoBbit cTnaHuk npeactaBnAeT COOO0M  KPYMHbIA KyCTapHUK C pPa3BETBNEHHbIM OT
OCHOBaHWA CTBOSIOM U C NPMXaTbiMK K NMOYBE U CTENIOLUMMUCA, @ 3aTEM BOCXOAALLUMU BETBAMMU;
peako HebonblLLOe AepeBO A0 4-8 M BbICOTOW, Npu AnameTpe cTBonoB A0 18 cm. Ero monoabie
noberu rycto onyLUeHbl, 8 XBOMHKM COOpaHbl No 5 B NyyKax, Kak My COCHbl KeAPOBOWM CHOMPCKOM
(Pinus sibirica Du Tour). OaHako, B OT/IMYUE OT HEE, XBOUHKU HEANWHHbIE (4-7 CM An.), N0 KpaAm
LenbHble UNK C 04YeHb peakumu (4—7 3y6uoB Ha 1 cM Kpad) Mano3amMeTHbIMKU 3yOLamMu U HEMHOTO
usorHytele (Opnosa, 2001). lNoykn CUNBHO CMONUCTBIE, KpacHOBaTble, 3a0CTPEHHbIE. 3penble
LMLLKK Takke Gonee Mernkue, Yem Yy COCHbl cubupckon (3—4 cM AnuHOW, 2-2,5 CM TONLWMHOW),
AlUeBnaHblIE WK YANUMHEHHO-AWLEBUAHBbIE; anodu3bl 3aKaHYMBAKOTCA OTTAHYTbIM U OTOMHYTbIM
KHapyxu nynkom. CemeHa 6-9 MM An. v 4-6 MM. WIKP., TEMHOKOPUYHEBBIE, Che00Hble. BaxHoe
NULLEBOE pacTEHME KaK AnA YenoBeKa, Tak M AnA AUMKUX XuBoTHbIX (Manees, 1949; Tuxomupos,
1949; CmeTanuH, 1998 n ap.). CemeHowweHne HauymHaeTca ¢ 20-30 net n npoaomkaetca 4o 200 u
6onee net. JlonroBeueH, AoxuBaet Ao 850-1000 net (MonoxHukoB, 1975; KoponaunmHCKui,
Bcroscekan, 2012; bepmaH, BaxeHuH, 2014). MHorve aBTopbl OTMEYarT ero MeAseHHbIN POCT Kak
B NnpupoAe, Tak v B KynbType (Manees, 1949; KoponaunHckui, Betosekan, 2012 v ap.).

KeapoBbiit cTnaHuk o6pasyeT pasnuuHble No BUAY KPOHbI — YyalleoBpasHble, cTentowmeca Haa
3emMnén unu apesouaHble. M3-3a pasHoobpasna Gopm KPOH KeAPOBLIV CTIaHWK ONpeaensatoT Kak
KYCTapHWK WM KyCTOBMAHOE JEpPeBO, €ro HasbiBawT elle "MosnykycT-nonyaepeso”, "kedp
nonsyuun", "nexawunn nec", "cesepHold keapay", "ceBepHble MKyHrnU" u T. n. (YpycoB u Aap.,
2007). Yawe Bcero KeapoBblh CTNaHWK HasbiBaloT ApeBoBuAHbIM (MonoxHukos, 1975;
XomeHToBCcKkMKU, 1995; MaHueHko, 1987; Ctapukos, 1954 u Ap.), pexe — XBOWHBLIM KyCTapPHUKOM
(Kpbinos, 1984; KonecHukos, 1969) n ctentowmmen aepesom (Ctapukos, 1954; MexeHHbIn, 1976;
CepebpsakoB, 1962). W. . CepebpsxkoB (1962) onpeaensetr ero XusHeHHyl GOpMy Kak
BEreTaTUBHO-MOABWXHbBIA CTNaHew, y KOTOPOro, B OTNMYME OT AepeBbeB U MNPAMOCTOAYMX
KyCTapHHUKOB, C BO3PacTOM MPOUCXOANUT CHUXEHME POCTa MMaBHOM OCU U YCUMBAETCA HapacTaHue
B AJIMHY W TONLMHY BOKOBLIX BETBEW, YTO NPUAAET KYCTy YalleBUAHYH Gopmy.

B. H. MonoxHukoB (1975) ana 3anaaHoin yacTtv apeana (CeBepHoe 3abalikanbe) Bblaenset
KyCTOOOpasHyto (Y4alleBUMAHYHO W CTENoLLyocq), MONyApeBOBUAHYIO M APEBOBUAHYO POPMbI
pocTa ctnaHuka. T. A. Mockantok (2018) npMBoAWUT MHTEPECHYHO CUCTEMY SKOOMOMOP® KeapOBOro
CTNaHuKa Ana Npou3BOoAHbIX KaMeHHoOepe3HAKoB MaraaaHckon obnacTtu.

B Poccun atoT BMA LWMPOKO pacnpocTpaHéH B BocTouHon Cubupu (B rOpHbIX paroHax
3abaikanbA, Ha otporax BepxosHckoro u CtaHoBoro xpebtoB) v ManbHero BocTtoka (CuxoTa-
AnuHe, B ropax Kamuatku, CaxanuHa v Kypunbckux ocTpoBoB; Ha nobepexbe OX0TCKOro mMops), a
3a ee npegenamu — B AnoHuu, Kopee (Nakai, 1911), CeBepHoit MoHronuu, a tawke B Kutae B
NPOBUHUMAX X3WnyHU3AH, LIsaunuHe, Heir-Monron (Ha Beicote 1000-2300 m). (Hezonyxko, 1995;
KoponauunHckuii, Betosekan, 2012; Ypycos v ap., 2007; Wu & Raven, 1999).

KeapoBbii CTNaHWK BCTpeYaeTcH ceBepHee ApYrMx XBOMHbIX — Mo peke JleHa rpaHuua apeana
noAHWmaeTca BNNoTb A0 71° c¢. w., Aaneko 3axoanA 3a lMonAapHul Kpyr. B toxHOW yacTu apeana
pacTéT B ropax Ha BbicoTe 1000 M v Bbile, 06pasys y BepxHen rpaHuLbl neca nosiocy KeapoBoro
CTNaHWKa, K CeBepy BbiCOTa €ro pacnpoctpaHeHusa cHwxkaetcAa (Manees, 1949). BoctouHas
rpaHuua apeana npoxoAuT OT AHaAblPpCKOro fnumaHa Ha ocTpoB MeaHbid, 4epes HXKHYH
OKOHeYHOCTb KamuaTku n Kypunbckue ocTposa 40 AnoHuu.
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Puc 1. Kapta ectectseHHoro apeana Pinus pumila (Pall.) Regel (no: Critchfield & Little,1966).
Fig. 1. Map of the natural range of Pinus pumila (Pall.) Regel (by: Critchfield & Little, 1966).

B BoctouHo#t Cubupu v Ha [danbHem BocToke oH o6pasyeT 3apocnu Ha OOLUMPHbIX
TeppuTopuAx B cybanbnuilickoM noAace. Ha paBHMHAx MOXeT BcTpeyaTbcAd Ha TOpdAHO-
NoA30NUCTBIX FNEEBbIX MOYBAX U HA TOPDAHBLIX BonoTax ¢ 65IM3KUM YPOBHEM BEYHOW MepP3noThl. B
KOHTMHEHTanbHOM 4actu Poccuitickoro [anbHero BocToka uHoraa pactét Bmecte ¢ Ay6om u
APYTMMU NUCTBEHHBIMKU nopodamu, a Ha CaxanuHe v KypunbCKMX OCTpoBax — C KypWITbCKUM
6amOByKoMm.

Mo B. A. Henonyxko (1995) Bua BcTpevaetca B Antae-CasHckoi (KOxHoe [Mpubaiikanse),
CpeznHe-Cubupckoin (KpanHun tOro-BOCTOK), BocTouHo-Cunbupckoi, 3abaiikanbcKoMn,
MaHbwkypckoi, CaxanuHo-Xokkanackon n AnoHo-Kopeickon (cesepHana yacTb) PpriopuUCTUYECKUX
npoBuHLUMAX AByx obnactei — LinpkymbopeansHoi n BoctouyHoasnatckon. Ha JansHem BocToke
KeApoBbIM CTNaHuKk npeactasneH B 33 n3 39 AeHAPODNOPUCTUYECKUX PANOHOB.

MNepBble cBeAeHMA O KeAPOBOM CTNaHUMKe BCTpevawTcA B KHure axkagemuka C. T
KpalweHuHHUKoBa, KOTOopblid B TedeHue 1737—1741 . nytewectBoBan no KamuaTtke u
CaMOCTOATENbHO UccnenoBan MecTHylo pacTtutenbHocTb. B Ttpyae C. [1. KpawweHuHHMKoBa
«Onucanve 3emnun Kamuatku» (1755 r.) coaepxarca cBeAeHUA 0 3HaYEHUU KeAPOBOro CTNaHvKa B
XW3HU MECTHOro HaceneHua M UCMoNb30BaHUK OTBapa U3 XBOM B KayeCTBe NPOTMBOLMHIOTHOrO
cpeacTsa.

BrnepBble keapoBbiit ctnaHuk Obin onucaH Bo "Flora Rossica" B 1784 r. Kak pasHOBUAHOCTb
€eBponencKoro keapa — Pinus cembra L. var. pumila Pall. Tloa aTumM HasBaHWEM OH NPUBOAWUTCA B
page 6oTaHMyYecKkux counHeHui. P. 3. Perenb (1912a,6) ycTtaHOBMN BUAOBYHO CAaMOCTOSATENBHOCTb
Keaposoro ctnaHuka — P. pumila (Pall.) Regel. BolaeneHna keapoBOro CtnaHuvka B KayecTse
camocToATeNbLHOro suaa npuaepxusanca n A. ®. Muaaenaopd (1867), koTopoMy npuHaANEXUT
OYeHb NOAPOOHAA SKOMOrMYECKanA XapaKTEPUCTUKA BUAA.
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B HacToALWlee Bpema BUAOBaA camocToATeNnbHOCTb P. pumila peako ocnapusaetca. C apyrow
CTOPOHbI, UMetoTcA paboThl, B KOTOPbLIX NOAYEPKUBAETCA, YTO P. pumila reHeTUYeCcKM CBA3aH He C
P. sibirica, a ¢ P. parviflora Sieb. et Zucc. (Komapos, 1927; Gaussen, 1960 v ap.). Tak, B. J1.
Komapos (1927) u J1. 1. Manbiwes (1958, 1960, 1965), o6cyxaan AaHHbIE NO aHATOMUUYECKOMY
CTPOEHMIO XBOM, eNnaroT BbiBoA, 4YTo P. pumila 6onee 6nu3ok K P. parviflora, yem K P. sibirica. Mo
cBoei OuonorMn U reorpadMueckoMy pacrnpoCTPaHEHU 3TOT BWUA Tawke HanomuHaert P.
parviflora (Manbiwes, 1960). B. . KonecHukos (1956) oTHocuT P. parviflora Kk keApoBbIM COCHaMm,
B TO BpemMA Kak OGONbLUMHCTBO MccnenoBaTesied NMoMeLlarT 3TOT BMA B rpynny CTPOOOMAHBLIX
coceH (Pilger, 1926; Little, Critchfield, 1969; Landry, 1974). N. Mirov (1978) nokasan, 4TO
KeZpOBbIM CTNaHUK reHeTUUYEeCKU CBA3aH Kak ¢ P. parviflora, Tak v ¢ P. sibirica. E. I. Bobpos (1978)
cuutaet P. pumila reHeTMyeckn Onu3kMM ceBepoamepukaHckomy P, albicaulis Engelm. w
nomellaet oba a1 Buaa B paa Pumilae Bobr. cekunn Cembra.

F. Gugerli et al. (2001), wuccneaya pesynbraTbl M3yyeHUA  OUIOrEHETUYECKUX
B3aUMOOTHOLLEHWIW Tpex BUAOB KeApOoBbIX coceH (Pinus cembra L., P. sibirica Du Tour n P. pumila
(Pall.) Regel), ¢ ucnonb3zoBaHMeM MUKPOCATENIUTHLIX XSOPONAACTHBEIX U MUTOXOHAPWASIbHbLIX
nocneaoBatenibHOCTEN nadl-WHTPOHA-2, MNPUWNK K BbiBOAY 00 OTHOCWUTENBbHO HEAABHEM
3BOJIOLMOHHOM paszeneHun P. cembra v P. sibirica, HecMOTps Ha Ux pa3obLléHHoe B HacToALlee
Bpemsa reorpaduuyeckoe pacnpocTtpaHeHue. MNMocnenosatensHocTn P. cembra v P. sibirica 6binu
NPaKTUYECKN MAEHTUYHLI, HO P. pumila oTNMYannCcb HECKOSTbKUMMU HYKNEOTUAHLIMU 3aMeHamMu U
BCTaBKamu / Aeneynamu.

CornacHo pesynbtrataM @QUIOreHEeTUYECKUX WUCCNeaoBaHWW, MNPOBEAEHHbIX Ha OCHOBE
MHOXECTBEHHbIX MapkepoB saepHon [IOHK (Jia et al., 2018), yeTbipe 61M3KOPOACTBEHHbIX
KMTaWCKMX BWAA coceH — Pinus koraiensis Siebold et Zucc., P. armandii Franch., P. griffithii
McKlell. (= P. wallichiana A. B. Jacks.) v P. pumila) — pasaenunuce Ha Ase rpynnsl okono 1,37
MNH. neT Hasaa. MNpu atom P. armandii v P. pumila 6binn 6nuxe u CrpynnupoBaHbl Kak
POACTBEHHbIE BUAbI, Toraa Kak P. koraiensis w P. griffithii okazanucb B coctaBe ApYron Kriaabl.
UccnenosaHnA 9TUX aBTOPOB MO3BONAKT MPEANONOXUTb, YTO MOAHATME FOP U reonornyeckue
KonebaHua KnumaTa MOrfiv NPUBECTU K TEHETUUYECKON AMBEPreHLMU U USMEHEHUAM HYKIIEOTUAOB
y 3TUX YeTbIpeX BUAOB COCEH.

Y Pinus pumila, Kak 1 y 60MnbLUMHCTBA APYrMX XBOWHbLIX, CUCTEMA CMELLAaHHOMO CKpeLLuBaHuaA
(npecbnagzatoLlee CKpeLlMBaHWE C CaMOOMbINEHMEM U CKpeLuuBaHuem OrM3KUX POACTBEHHUKOB)
NPUBOAUT K 00pa30BaHMI0 YaCTUYHO MHOPEeAHbIX NOTOMKOB. CucTembl M303H3MMOB (ADH, FDH,
FEST, GDH, GOT, IDH, LAP, MNR, MDH, PEPCA, 6-PGD, PGIl, PGM, SKDH w SOD) 6binu
npoaHanuanpoBaHbl (MonutoB wn ap., 2006) AnA M3yyeHUA AWHAMWKU FeTepPO3UrOTHOCTU B
yeTbipex NPUPOAHBLIX nonynAuuAx P. pumila W3 TUXOOKeaHCKoro pernoHa (cesep Kopsakuwu, tor
Kamuyatkn u octpoB KyHawwup (Kypunel)). CornacHo pesynbtatam 3TOr0  MCCreAOBaHuWA,
3HaYMTENbHbIA ypoBeHb MHOpuaunHra (F (IS) = 0,124-0,342) Habntoaancsa Tonbko B obpasuax
3MOPUOHOB, a B PENPOAYKTUBHOM BO3paCTe — TONMbLKO B BbIOOPKE M3 Kopsakuu, 4To 06BACHANOCH
OTHOCHUTENBbHO MOSOAbIM BO3PACTOM pacTeHW B NOMNynAUMK, 4acTo CTpadaroiMx OT NOXapos.
ObLllee yBenuYeHWEe TreTepO3UrOTHOCTM, XapaKTEPHOEe W ANA APYrMX XBOWHBIX AEpPeBLEB,
06bACHAETCA ANMMHUHALMEN MHOPeAaHbIX NOTOMCTB M cHanaHcUpoBaHHLIM OTOOPOM reTepPO3UroT,
4TO ABNAETCA KMOYEBLIM PaKTOPOM, NOAAEPKMUBAIOLLMM NOTUMOPPU3M B NONYIALMUAX.

leHeTMYecKas M3MeHunBoCTb P. pumila 6bina uccnenosaHa (HakoHeuHas v ap., 2010) B Tpéx
MapruHasnbHbIX NOMynAYMAX B HOro-3anaZiHou, HOXXHOMW M BOCTOYHOM YacTAX ero eCTeCTBEHHOro
apeana (3abankanbe, Mpumopbe, Kamuatka) ¢ Mcnonb3oBaHMeM M30PEPMEHTHOrO aHanuaa. bbin
npoBedeH aHanu3 C yyactMeM 16 M303MMHBIX JIOKYCOB, KOAMPYHOLUMX AEeCATb (PEPMEHTHbIX
cucteM. PesynbTaThbl 3TOr0 UccneaoBaHWA NOATBEPXAAlOT, 4To P. pumila OTHOCUTCA K uucny
Hanbonee nonNUMOPQHLIX BUAOB B pofe Pinus. Tpyu MapruHanbHbie NONynauuMM MoKasasnu
BbICOKYHO rEHETUYECKYH0 M3MeHuUMBoCTb (P95 = 68,8 %, Ho = 0,247, He = 0,291).

Hawwu mopdonoruueckne nccnenosaHuna (Opnosa, 2001) Tawke noatsepxaaror 65113ocTb P.
103



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

pumila Kk cocHe menkouseTkoBow (P. parviflora). CxoACTBO C yKasaHHbIM BMAOM HabnogaeTtca B
MOP@dONOrMh  XBOMHOK, [OBOSIbHO KOPOTKUX (4-7 CM AS.), HEMHOro W30rHyTbIX, CW/TbHOW
CKy4eHHOCTH BpaxmbnacToB Ha BepxyLukax noberos (9—12 6paxmbnacTtoB Ha 1 cm an. nobera), a
TakKe B aHaTOMMYECKOM CTPOEHUU XBOMHOK, MWKPOCMOPODUIINOB, OTIMYAOWMUXCA AO0BOSLHO
MENKUMK pasmMepamMu No CPaBHEHMIO C OCTasbHbIMK NpeacTaButenamMu. OBHapyXeHHbIE OTIUYMA
MeXay 3TUMK BUAAMM KACatOTCA CTEMEHM ONyLUEeHWA MONoAbiX No6eros, MOP(OOrUM NOYEK U UX
YeLlyW, YellyeBUIHbIX JIMCTbEB, NPOdUINOB BpPaxnMbnacToB U XBOMHOK (MO CTEneHu 3ybuyaTocTu
KpaeB M aHaTOMUM), @ TaKkke MUKPOCTPOOMIOB M MUKpocnopodumnnos. Tak, Monoabie noberu P.
pumila 3aMeTHO rycToonyLéHHble BypoBaTbiMM BOSlocKamu, 6onee ctapble noberv KOpUYHEeBbIe
UnNu TEMHO-KOpUUHEBbIE, a y P. parviflora - cnerka onywéHHble GenoBaTtbiMi BOocKamu, 6onee
cTapble — CBeTNo-Cepble, ronble; XBOWHKU P. pumila Ha BepxyllKe 3a0CTPEHHble, MO KpafAm
LenbHble MNKU C OYeHb peakumu (4—7 3ybuoB Ha 1 cm Kpad) Mano3ameTHbiMu 3ybuamu (y P.
parviflora— Ha BepxyLUKe Tynble, N0 KpaAM OTYETIMBO peako3ybuatble (12—14 3ybuoB Ha 1 cm
KpanA). Anodusbl 3penbix WuweK P. pumila B BEPXHEW 4aCTU C OTTAHYTBIM U OTOFHYTbIM KHapPYXwu
nynkoMm, cemeHa Oeckpbinble, 6-9 ™M an. Y P. parviflora anopusbl Ha BepxyLlKe
LUMPOKO3AKPYINEHHbIE, CBOAYATO-BbINYKblE, C HEOOMbLIMM Mano3amMeTHbIM MYMKOM, 3arHyTbiM
BHYTPb. CemeHa ao 10 mMm An., YANMHEHHO-AWLEBUAHbIE, YEpHOBATble, C KOPOTKUM KPbISTIOM
(Pupcos, Opnosa, 2008; Opnosa v ap., 2011).

KeapoBbii CTnaHuK ABMAETCA OAHWM M3 MPUMEPOB BMAA C LUMPOKOW SKOSOMMYECKOM
amnnutyaon. B toxHoW uvactu apeana ([pUMOpPCKUiA Kpail) KeApoBbl CTI@aHUK PacTET TONbKO
BbICOKO B ropax, Ha Bbicote 900—1300 M H.y.M., a ¢ npoaBmxeHuem Ha cesep (HwxHuin Amyp,
TaTtapckuit nponue, OxoTckoe nobepexbe MaragaHckoi obnactu U KamuaTku) OoH BCTpedyaeTca B
pasnunuHbIX MecTooOuTaHuAx. Tak, BONM3M ceBepHoro nobepexbAa OXOTCKOrO MoOpS, OH
noaHumaetca 40 500-600 M H.y.M., B KOHTUHeHTasnbHbIX panoHax Ao 1000-1100 M H.y.Mm. Ha
Kamuatke (Hewataesa, 2011) u 900-1200 m H.y.m. B MaragaHckoi obnactu (Ctapwukos, 1958;
MonoxHukos, 1975).

B npupoZe oH pacTéT Ha mecyaHblXx HAHOcAxX annBua U BapXaHOBUAHLIX NecYaHbIX XoriMax,
Ha 6onoTtax co cdarHoBbiM TOPHAHLIM MOKPOBOM M BbLICOKO fieXalleld BEeYHOW Mep3rnioToM, Ha
TOPPAHO-NOA3ONUCTLIX (CYIMIMHUCTBIX M [JIMHUCTLIX) MOYBax CKIOHOB, HakoHel, Ha cnabo
CKENEeTHbIX MoYBax rOpPHbIX MecToobuTaHuin. OCOBEHHO TUMUYHLIMKU MECTOOOUTaAHUAMM ANA
KeaApOBOro CTNaHUKa ABMNAIOTCA CKENETHLIE NOYBLI.

CornacHo B. H. MonoxHukoy (1975) u TI1. A. XomeHTtoBckomy (1995), skonoruueckan
rMOKOCTb 3TOro BMAa B OONbLUEN CTENEHW MPOABMAETCA NPU CMeHe He reorpaduyecKkux 30H, a
3KOTOMUYECKUX YCIOBUIA KOHKPETHOro pauoHa. Tak, HekoTopble aBTopbl (XoMeHToBCKuiA, 1995;
MaHueHko, 1987) cunTatoT ero UCKIKUMTENbHO CBeTONMOMBLIM BUAOM, Apyrue (CTtapukos, 1958;
MpocceT, 1959), BBMAY ero cnocoBHOCTM 00pas3oBbIBaTb OOMbLUYHO IYCTOTY YMCTbIX 3apocren u
pasBUTME MOLLHOro NoAsiecka B IMCTBEHHUYHUKAX — TEHEBLIHOCTUBLIM.

O6nanaet cnocoBHOCTbIO, MPUCYLLEH MHOMMM XBOMHbIM, 00pas3oBbIBATb B  3aKPbITOW
6asanbHow yacTu ctebna npuaatoyHsle KopHu (Cykades, 1912; Byakesuu, Tuxomupos, 1939), uto
obecneunBaet €My BO3MOXHOCTb MCMOMb30BaTb CaMble HE3Ha4YUTENbHblE  MOHWKXEHUSA
MUKpopenbeda, Havboree 3awulEHHble OT HebnaronpuATHOrO JAEeNCTBUA BETPOB. TakuMm
obpasoM, nNpuaaTouHble KOPHWM CRyXaT CPeACTBOM AN cBoeoOpasHOro ABMXEHUA ocobei
KeapoBOoro ctnaHuMka B Oonee 6naronpuATHbIE YCNoBMA  cyllecTBoBaHuA. B cnyuae
npouspactaHuMA 3TOro pacteHuAa Ha 060noTe, NPUMAATOYHbIE KOPHWM NPEAOXPaHAT ero oT
ryéutenbHoro obpactaHua MOXOBbIM MOKPOBOM W TMOBLILLEHUEM W3-3a 3TOFO YPOBHA BEYHOW
Mep3noTel. Kpome Toro, atoT BMA obnagaet elle OAHOW MHTEPEeCHOW OCOBEHHOCTbI - nocre
HacTynneHna MOPO30B €ro BETBW MOSierardT Ha 3emnto, a BECHOW BHOBb NOAHWMANOTCA, 4TO
ABNAeTCA eLe 0AHOM BaXXHOW 0COBEHHOCTLIO, 0becrneunBaroLLlei CyLecTBOBaHME ero B CypoBbIX
KMMMaTUUYEeCKUX YCNOBWUAX, FAe Apyrue ApeBecHble nopoAbl, a TeM 0Oonee BeYHO3EeNEHble
cywecteoBaTb He moryT (byakesud, Tuxomupos, 1939; poccet, 1959). pn aTOM B HWXKHEN
6asanbHoW yacTu cTBona ¢GopmMupyeTcs TArosas ApPeBecHHa, a B BepxHen — KpeHeBasd. B Gonee
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NNOTHOW KPEHEeBOW JpeBecuHe BOAbl COAEpPXMTCA Oonblue, YeM B TArOBOW, MO3ITOMY npu
3amep3aHnM BepxHUe YacTu OCHOBAHUI BeTBEW pacLUMpAloTCA CuUnbHee, oBecneuvBas noneraHue
KycToB (Mockantok, 2018).

Mo mopo3socTorkocTn oTHecéH B USDA 3oHy 1, (npeaen mMopo30CTOMKOCTHU Huke -45,6° C)
(Bannister, Neuner, 2001), yto AenaeTt ero 0AHWM M3 CaMblX XONOAOCTOWKMX AEPEBLEB U3 BCEX
U3BECTHbIX.

PasHoo6pasne 3KoNorMyeckux U GUTOLEHOTOTMYECKHUX YCIIOBUI, B KOTOPbIX PacTeT KeAPOBbIW
CTNaHWK, 3aMeTHO oTpaxaeTcA Ha obuem obnuke ero ocobei. bnarozapa WCKIOUMTENBHOM
HeTpeboBaTEIbHOCTU K MOYBEHHBIM YCMOBUAM, KEAPOBLIA CT/IAHMK 4YacTo BLICTYNaeT B PONv
nMoHepa npu 06NeCceHnn KaMEHUCTbIX CKITOHOB, NIULLIEHHbIX NOYBEHHOrO nokposa (Jlunwwuy, 1937;
Tionuna, 1954). B ycnoBuAx necHbIX LEHO30B, e KeAPOoBbI CTNaHWK pacteT B MOASECKe, OH
MMeeT NOYTH NPAMOCTOAYME, Crabo M3OrHYTbIe CTBOMbI (COOTHOLLEHUE ANUHLI CTBONA U BbLICOTHI
no BepTUKanu — aAnuHa 6Gonblue BbiCOThbl Ha 3,8-23,3 %), NMPOAOSIroBaThie LUMLLKK, HECKOSbKO
6onee KpynHble YeM Yy 3K3eMNAPOB, pacTyLUMx BHe feca. B ycnosusax cybanbnuiickoro nosca, a
Tawke Ha 6esnecHbiXx paBHUHAX KpaWHero cesepa xapakTep Kycta P. pumila apyroi: AnuHa
CTBOJIOB MNpeBblwaeT BblcoTy Ha 86-90 %, TO eCcTb CTBOMbI, PaKTUUYECKU, MON3yyne, a LUULLKK
MUMEIOT MOYTK LwapoBuaHyto ¢opMy. YacTte npupoaHoro apeana P. pumila HaxoauTcA B 30He
BY/IKAHUYECKOW aKTUBHOCTH (XomeHToBCKMiA, 1995; Okitsu, 1998 n ap.).

Kenposbiii cTnaHuk cumtaetca BBeAéHHLIM B KynbTypy okono 1807 r. (Hillier, Coombes, 2003).
Mo mHennto B. WN. Jlunckoro n K. K. MeunccHepa (1913-1915), P. pumila BBeaéH B KynbTypy
BoraHnyeckum caaom lNetpa Benukoro, rae u BbipalymMBaeTca yCcrnewHo no HactodAwee spemsa. B
«Kartanore 6oTaHuuyeckux caagos Poccuu» 3TOT BUA OTMeYeH B 28 caaax v aAeHapapusax (KapnyH,
1999). OaHako, B KynbType KeAPOBbIA CTNaHUK BCTPEYaeTCA B OCHOBHOM TOJTbKO B BOTAHUYECKUX
cagax u apbopetymax (KoponauuHckui, BectoBckas, 2012) v noyTu OTCYTCTBYET B FOPOACKOM
03e/fIeHeHun 3a npeaenamMu AeHAPONOrMYECKUX KOSINEKL M. OTO cnpaBeasinBo Kak no OTHOLLEHUIO
K Asuatckon vactu Poccun, Tak n K Cesepo-3anaaHomMy permoHy. OAHOW M3 MPUYMH 3TOrO
ABNAETCA HeAOoCTaTo4YHasA M3Y4YeHHOCTb BMONOrMyeckux ocobeHHOCTel BuAa B YCNoBUAX € X Situ,
HEeCMOoTpPA Ha ANuUTesNbHbIN Nepuoa HTpoaykuun. Ceryac B CaHkT-lMNeTepbypre paspabdaTbiBaroTcs
cnocobbl  BblpalliMBaHUA KeApOBOrO  CT/laHWKa W3  ceMAH MEeCTHOM  penpoaykuuu C
UCMONb3OBaHWEM  PEerynaTopoB npopactaHus cemaH 06e3  ANUTenbHOM  cTpatudukauuu
(Kapambiwesa v gp., 2019). B 3anagHon EBpone KeapoBbid CTN@HMK CUMTAETCA BaXHbLIM
canosbiM pacteHunem (Hillier, Coombes, 2002).

B HacTtoAwem coobLieHnn nNpuHATbI  crneayoluve cokpaiwenus: P. - Pinus, BUH —
BoraHnuueckuin caa MNMetpa Benvkoro Botannueckoro nHcTutyTa umenu B. J1. Komaposa PAH, BbiC.
— BbICOTa, AN. — AnuHa, JITY - Caxkr-MNetepbyprckuii rocynapCTBEHHbIR 1eCOTEXHUYECKMI
YHUBEPCUTET, H.y.M. — HaZl YyPOBHEM MOPS, M-0B — NOSTyOCTPOB, NOC. — NOCEnoK, CM6 MY — CaHkT-
MeTepOyprckuit rocyiapCTBEHHbIM YHUBEPCUTET, YU. — YYaCTOK, LUMP. — LUMPUHA, 3K3. — SK3EeMNNsp.

O61beKTbl U MeToAbl UCCNeaOBaHUN

O6bektamu UccrnenoBaHWA ABNANUCL 6 pacTeHui B Konnekuun botaHuueckoro caaa MeTtpa
Benwkoro, 4 pacteHua B BepxHem aeHapocaay J1TY u 2 pactenus B botaHuueckom caay CMe Y.
OUueHKy XXM3HEHHOro COCTOAHUA pacTeHni npoBoannu no metoauke B. A. Anekceesa (1989): 1 -
340poBble, 2 - TMOBpexAeHHble (ocrnabneHHble), 3 - CWUNbHO NOBPEXAEHHble (CUIbHO
ocnabneHHble), 4 - oTMuparolime, 5a - cBexui cyxocton, 56 — cTapbiii cyxocton. OueHka
obmep3aHua nposoaunacb no wkane M. W. JlanuHa (1967). BbicoTy pacTeHuit onpeaensnu
HUBENuWpHOW perkon. OBcnefoBaHMe pacTEHUW MNPOBOAMIIOCH B BECEHHee-NIeTHUE Nepuoabl
2017-2019 . 3amepbl cpedHWX rOAOBbIX MNPUPOCTOB M MPOAOSHKUTENBHOCTU XU3HU XBOM
npoBoAMnocb B 4 yacTtAX  pacTeHMA N0 CTOpoHaM cBeTa B TPEexXKpaTHOM
NOBTOPHOCTK. CTatucTUyeckyto 00paboTKy JaHHbIX NPOBOAWNKM MeETOAaMM AUCNEPCUOHHOIO
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aHanusa (ANOVA) ¢ ucnonb3oBaHneM ctatuctuueckon nporpammel Statistica 10.0. (StatSoft, Inc.
2011), pasnuuuna cuMtanucb 3HauMmMbIMK Npu p < 0,05. Cxema pasmelleHna pacTeHuin caenaHa
nomolyblo nporpammbl Garden Planner 3.4.7. BospacT u pasmepbl pacTeHuWin npusedeHbl No
COCTOAHMIO Ha nronb 2019 T.

Pe3ynbTaThbl U 06CcymaeHuHe

B BotaHuueckom caay [lletpa Benukoro BMH PAH Ha Antexkapckom octpoBe B CaHKT-
MeTtepBypre «B 1833 . ®. duwepom ¢ oTpuuaTenibHbIM pesynbTaTtoM Obio UCMbITaHO eLle 2
BMAA COCHbl, KOTOpble B MOCMEACTBAM MHOIOKPATHO BOCCTaHaBIMBAINCL B KOJMIEKUUU WU
CYLLECTBYIOT A0 HacToAwero BpemeHnu ... Pinus pumila (Pall.) Regel (1833, ok. 1840-1916, 1937-
1941, 1948-2005» (CeAseBa, 2005, c. 70). ®. b. ®uwep (1852) oTHEC «KeApOBLIK cnaHeu» K
3MMOCTOMKMM AEPEBbAM M KyCTapHWKam, CrocoBHbIM K pasBedeHuro B oKpecTHocTax C.-
Metepbypra. 3. J1. Perenb (1858) BKIOUMN €ro B CBOM CMWUCOK JPEBECHLIX PaCTEHWH,
npouspacTaroLMx B OTKPbITOM rpyHTe B cagax CaHkT-lMNetepbypra (kak Pinus cembra L. nana u3
Cunbupu). OueHb MHTEPECHYHO XapaKTepucTuKy aan atomy Buay 3. J1. Perenb (1870, c. 25) B
nepBoM Bbinycke «Pycckoi AeHAponoruu», rae OH ero Hassan CUMOMPCKUM KeApOoM-CTnaHuem
(Pinus pumila Regel): «3T0 — KyCTapHUK, Yy KOTOParo UCTbA BbIPOCTAKOT NyYKamu, No 5 NUCTLEB B
nyuke. OH pacnpocTpaHeH OT rop toxHoih Cubupu ao camaro Cesepa. PacteHue 310 onucaHo
Mannacom Kak KapnukoBas ¢opma cubupckaro keapa (P. Cembra), u Tak xe npvBeaeHo
Nenebypom. Kak yeepan r. Muanenznopd, uto P. pumila nepexoaut B P. Cembra; Ho 3a Bcem Tem,
4TO B NeTepOyprckom 6oTaHMUYEeCKOM cadly MoYTM TpUALaTh fIeT pacTeT 3TOT 3amMeydaTeNbHblIi keap
“ npeacTaBnaeT cob00, KaK U HA CBOEN POAMHE, KYCTAPHUK He Bbile 7 ¢., BETBALMIACA C camaro
HWU3Y BOCXOAALUMMMK CyuYbAMU. Kpome TOoro, y pacTeHuA 3TOro SIMCTbA KOpoYe, a LUMULLKA U ceMeHa
MeHbLLEe, YeM Yy KOpeHHaro BuAa cubupckaro keapa. K aTomMy AOMKHO npubaBuTb, YTO JIUCTbA
Keapa CTiaHLua MMEetoT Kpasd COBEPLLEHHO rnaZkue, a He pexyLuue, Kak y cubupckaro P. Cembra,
MOTOMY YTO Ha HUX HET TaKMX MESIKMX 3yOUMKOB, KOTOPbLIA 3aMevaroTcA Mo KpasM nucTbeB P.
Cembra. PacTeHne 370 COBEpLUEHHO BLIHOC/MBO K HalwMM 3umam. HyxHo jxenatb, 4ToObl Ham
ZI0CTaBNANOCh 60MbLLIEe BCXOXMX CEMSAH 3TOr0 KpacuBOro M NoBonbITHAr0 pacTeHus; Toraa MOXHO
Oynet ero coBeToBaTb CaXaTb, r4e TOSIbKO BO3MOXHO, MO OAMHOYKE Ha rasoHe». U3 atoro
onucanua 3. J1. Perena BMAHO, UTO KeAPOBLIM CTNaHWK B TO Bpemsd, B nepuoa ropaszno 6onee
xonoaHoro knumata B CaHkT-MNetepbypre, Obin BMNosHE 3MMOCTOEK (3a nepuod HabnroaeHui
npeawecTsyoWwmnx TpEX AecATuneTui). Pasmepbl pacteHus, npusoaumble 3. J1. Perenem (He
Bbllwe 7 ¢yToB, unu Ao 2,13 M BbIC.) — OYEBMAHO, NMPUBEAEHbI BrepBble 3a Nepuoa UHTPOAYKLUK
Ha TOT MOMEHT BpeMeHU. MOXHO Tarkke 3aMeTUTb, YTO B TO BPEMA COCHA KeapoBas cMbupckas He
pasnuuyanacb OT COCHbl KeAPOBOM E€BPOMENCKOM M MpuMBOAMNACL NoA OAHWM HasBaHuem Pinus
Cembra. B XX Beke 3HTy3MacToM Mo BBeAeHWO B KynbTypy B CaHkT-lMNeTepbypre keapoBoro
ctnaHuka 6bin M. M. UrHateHko (1986), y Hero aToT BMA B 14 net mocturan 1,5 m Bbic. M. M.
UrnateHko Bbicaavun B napke BUH B 1980 r. 6onblioe yMcno ocobeir KeAPOBOro CTNaHuKa, W3
KOTOPbIX K HacToAleMy BpemeHu coxpaHunucb 3 wrt. H. E. BynbiruH ¢ coastopamu (1989) B
Tabnuue Hanbonee KpPymnHbIX 0COBEN XBOMHBIX, UCMbITAHHBIX B JleHUHrpade u JIeHUHrpaackow
obnactui, npuBenu Tawke AaHHble no Pinus pumila (OpurMHanbHele aaHHble, BUH: 1,8 M BbIC.,
Anam. ctBonuka 1 cMm, npoekumna kpoHbl 2,0 M, B Bo3pacte 11 net). B HeaaBHein nybnukaumu,
KacaroLenca B TOM Yucre 1 keapoBoro ctnaHuka, I A. ®dupcos n A. I Xmapuk (2017) caenanu
0630p BUAOB poaa Pinus L. B konnekumn botaHnyeckoro caga BUH u otmeTtunu, uto Heobxoaum
MOCTOAHHbLIA MOHMTOPUHI PacCTeHWW B YCIIOBUAX WM3MEHEHUWW Kiaumara W ero noTenseHus;
U3yyeHue 0COBEHHOCTEN CEMEHOLLEHNA U KAUECTBA CEMAH, U3yYeHWe PocTa M pasBuTUA MOSIOAbIX
pacTeHW CreayoLlmx MOKONEHWUN. AKTyanbHO 0oree LUMPOKOEe BHEAPEHWE WUCMbITAHHbIX BUAOB
COCEH B rOPOACKOE 03eSIEHEHNE, NIECHOE U NIeCOoNapKoBoe X03ANCTBO. B aToi paboTte npusoaATtca
MaKcumarsibHble pasmMepbl pacteHuin atoro suaa: 4,40 m BeiC. B Bo3pacTe 45 net (yy. 128 BUH).

B apyrov BaxHewwen aeHapokonnekymn Cankt-MNetep6ypra, JleCHOM MHCTUTYTE, NEPBLIM, KTO
ucneltTan aToT BuA, Obin 3. JI. Bonbd (1917). Y Hero KeapoBbld CTN@HWK 3aCIyXUS CamMoW
BbICOKOW OLEHKM aaanTauuOHHbIX BO3SMOXHOCTEW — OTHECEH K | rpynne BrosiHe 3UMOCTOMKMUX
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BMAOB (N0 5-6annbHOM OpUrMHANbLHOW LUKane aBTopa) U 0TMEYEHO ero cemeHowenune (“fruct”). B
cneaytowlei ceoei pabote (Bonbd, 1929, c. 254) SrbepT JloaBUroBuY NPUBOAUT pasMepsbl
pacTeHUs B 9TOM MHTPOAYKLMOHHOM LeHTpe: «KeApOBHMK MM KeApoBbIA cnaHuk — Pinus pumila,
Rgl., Boct. Cub. Amypckoi obn. — 14 net, tonbko 0,3 M BbIC. 1 Mano pasBeTBfieH». H. M.
AngpoHoB (1953), kotopbit nocne O. J1. Bonbda paboTtan c Konnekuyuen JlecoTexHU4eckown
akazemuu, otmeTun pasmepsl pactenua: 1,0 m Bbic. (Ha KoHel 1930-x rr.). AHOManbHO CypoBYHO
saumy 1939/40 r., koraa B CaHkT-IeTepbypre 3adpuKCUpoBaH aBCOMOTHBIA MUHUMYM TEMMNEePaTypbl

Bosayxa (17 auBaps 1940 r..... -35,6°) ctnaHuk nepesumMoBasn 6e3 NoBPeXAeHWH U NNOAOHOCHN.
Pactenve norubno B roabl Benukoi OTeuecTBEHHO BOWHbI, HO BMA pexomeHzosancA H. M.
AHAPOHOBBIM ANA KynbTypbl B JleHUHrpaae.

B cneaytowen pabote astoro aBtopa (AHApPOHOB, 1962) AaHHbIM BMA Obin OTMEYEH Ha
CEeNEeKUMOoHHOM Yy4yacTke, Oblnl MpeAcTaBfeH Yxe MonoAbiM pacTeHuem, Bcxoabl 1956 roaa.
MpexHuh ak3emMnnaAp, 3a KoTopbiM Habmoaan 3. J1. Bonbd, nornb B roabl BoWHbl. Y J1. B.
Opnoeoit 1 HO. B. Mokposckon (1999) npusogAaTcA 6 3k3. HA NUMTOMHUKE JITA, nonyyeHHble C
KamuyatkMu M3 ecTecTBEHHbIX MeCT 0OUTaHuA — KyCTOBUAHblIE HeceMeHocAlluMe AepeBbs, B
BospacTte 8 nert, 0,1-0,3 m BbIC., 3umocTomnkue. H. E. Bynbirnn n C. I. Caxaposa (2004) otmeTwnu,
yTo 93T0T BMA (MO cocToAHMio Ha 2000 roa) Obin npeactaBneH B bBotaHuueckom caay
JlecoTexHUYecKon akaaemMumn Ha MHTPOAYKLUMOHHOM MMTOMHUKE pacTeHrMeM 5 knacca Bospacrta (0T
41 po 50 neTt), MOpo3amu He NOBPEeXAarncsH, HaXoAWICA B BEreTaTMBHOM COCTOAHMU. OTMEYEH Kak
paHo BereTupytoLiee pacTeHve u No3fHO 3axkaHuyuBawowlee seretayuto. MNbiMUT A0 pacnyckaHua
MOS1I0I0M XBOM, CEMEHA CO3PEBAIOT BO BTOPOW CE30H Beretauuun nocne «LUBeTeHua», pasmepbl He
ykasblBatoTc. B aHHOTMpoBaHHOM KaTanore XxBoWHbIx CaHKT-MNeTepOyprckoi necoTexHUYecKom
akagemun (Opnosa v ap., 2011) otmeyeHbl 5 ak3emnnApos B BepxHem aeHapocaay, Ha yyacTke
28, noces 1988 r., nocagka 1999 r, 3MMOCTOEK, OTIMYAETCA OYEHb MEASIEHHBLIM POCTOM,
pasmepbl He yKasaHbl.

B HacToAwee Bpems B botaHuueckom caay MNeTpa Benwvkoro BeipawmBaeTca 6 ocobei Pinus
pumila. Ba pacteHua Ha yyacTtkax 71 v 98 npeacrtaBnsaoT oavH obpasel, npesoctaBneHHbiv C.
N. YabaHeHko B mae 1998 r. u3 CaxanuHckoro ¢unuana botaHnyeckoro caga-uHctutyta [BO
PAH, KOxHo-CaxanuHck, rae oHv Obinn  BblpalleHbl U3 CeMfAH, COBPaHHbIX Ha CKMNOHax BynkaHa
fonoBHWHa Ha ocTpoBe KyHawwup. CemeHa B3owsnu B 1993 r., pacteHua ObiniM BblCAXEHbI Ha
noctoAHHoe MmecTto B 2004 . (yy. 98) u B 2012 1. (yu. 71). Tpu pactenua Ha yyactkax 101 n 128
(k3. N@ 21 n N@ 28) nocaxeHbl M. M. UrHaternko 10.10.1980 r. OTn pacTeHua BblpalleHbl BO
BceBOMOXCKOM MUTOMHMKE M3 CeMfAH, COOpaHHbIX B TUMMTOHCKOM flecxo3e, noc. YynbmaH, B
npupoaHbix ycnosuax Axytun B 1970 r. (B3ownu B 1972 r.). Tak xe Ha y4. 128 B 2014 r. Obin
BblCaXXeH caxeHel Pinus pumila (3k3. NQ 70), BblpalyeHHbln Ha nuToMHuke BUH PAH 13 cemsH,
cobpaHHbix I. A. ®upcosbim 1 A. B. Xononosor Ha rope Yexosa (950 M H.y.M.), CycyHawnckui
xpebeT, okpecTHoCcTH KOxHo-CaxanuHcka B 1989 r. Mx xapakTepucTuka NnpMBOAUTCA HUXKE.

Tabnuua 1. Xapaktepuctuka pactenuit Pinus pumila (Pall.) Regel B BotaHnyeckom caay lMeTpa
Benwukoro

Table 1. Characteristics of Pinus pumila (Pall.) Regel plants at the Peter the Great Botanical

Garden
YuacTok yu. 101 yu. 71 yu. 98 yu. 128 (N yu. 128 (N  yu. 128 (N
21) 28) 70)
Bospacr, ner 48 27 27 48 48 30
KunsHeHHOe cocTofAHne 1 1 1 3 2 1
BeicoTa, m 4,06 1,32 1,83 4,68 2,27 1,22
[MpoeKumna KPOoHbI, M 5,8 x 1.9 x 4,0 x 7,7%x5,5 49x45 1,6x1,8

55 3,3 3,4
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KonuuecTtBo CTBOMOB, LUT. 6 3 4 12 8 3

max AMameTp CTBOSOB, MM 122 60 55 75 52 33
Cyxue BeTKH, % 2 2 3 15 10 -
CemeHoweHue B 2017 1. (uncno 35 5 2 1 - -
LUMLLEK), LUT.

CemeHowenue B 2018 1. (uncno - 21 1 - - -
LUMLLEK), LWT.

CemeHowenune B 2019 1. (uncno 260 17 4 3 - -
LUMLLIEK), LT.

Cpeanuii rogosor npupoct B 2016 1., 72121 71120 70+22 60+21 51+15 98+35
MM

Cpeanuii rogoson npupoct 82017 .,  59+18 62+16 99+38 33+13 4417 102+36
MM

CpeaHuin rogosow npupoct B 2018 ., 70£22 70x23 81+32 70£20 63£19 11037
MM

MpoAOMKUTENBHOCTL XU3HU XBOU, NeT  2-3 3 2-3 3 2 34

Kak BuaHo u3 Ttabnuubl 1, ocobu Pinus pumila, npouspacTatowme Ha yd. 71, 98 u 101
HaxoAATCA B flyyllemM COCTOAHUM, YeM Ha y4d. 128. 370 06ycrnoBrneHo pasHOM OCBELLYEHHOCTbLHO
aTux yyactkoB. Pactenua Ha y4. 71, 98 n 101 pactyT Ha OTKPbITOM COSTHEYHOM MecTe. YuacToK
128 3aTeHéH CO BCeX CTOPOH BbICOKMMMU J[epeBbAMMU. HapylleHune CBEeTOBOro pexuma
cnocobcTByeT YaCTUYHOMY YCbIXaHUKO PaCTEHW, OTCYTCTBUIO WM CraboMy CEeMEHOLLEHWIO W
MOPaXEHWIO pacTeHun xepmecom. Ha yu. 128 ocobu N2 21 u NO 28 nopaxeHbl xepmecom. Ha
APYrux yyacTKax MopaKeHWA XepMecoM He oOHapyxeHo. PerynspHoe cemeHolleHue B
BotaHuueckom caay BUH Habntogaetcs y pacteHuit Ha yy. 71, 98 u 101.

AnAa cpaeHenua B Tabnuue 2 npuBoAMM OUMOMETPUIO LUMLLEK M ceMsAH Pinus pumila,
cobpaHHbIX B MeCcTax ero eCTeCTBEHHOro npouspacTaHus (obpasubl 4 1 5).

Tabnuua 2. XapakTepucTuka wuLek u cemad Pinus pumila (Pall.) Regel

Table 2. Characteristics of cones and seeds Pinus pumila (Pall.) Regel

NQ o6pasua 1 2 3 4 5

MecTo cbopa BUH BUH BUH OkpecTHocTH KOxHO- KapAakckuii 3anoseHuK,
PAH, yuy. PAH,y4. PAH, yu. CaxanuHcka, CaxanuH  [lapaHOnNbCKMi y4acToK
98 101 71

Jata cbopa 09.2017 09.2017 09.2018 10.2016 09.2015

CpeaHsa macca 1 6,85 6,62 10,08 7,25 7,14

LUMLLIKK, T

CpeaHsana anvHa 43,56 41,90 46,77 45,95 42,68

LUMLLIKK, MM

CpeaHaa wupvHa 24,78 26,12 30,19 28,45 25,35

LUMLLIKK, MM

CpeaHee uncno 30 29 24 44 37

CeMfAH B LUMLLKe, LUT.

CpeaHasa macca 3,78 4,31 5,82 3,73 3,76

CEMEHHbIX YeLlyw, r

Macca 1000 wwr. 102,30 79,83 177,28 80,55 91,42

CemMfH, I
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LLnwKn 1 cemeHa KeapoBOro ctnaHuka, cobpaHHele B BoTaHuyeckom caay MeTtpa Benukoro
no npuBeZeHHbIM B Tabnvue 2 GMOMeTpUYEcKUM napameTpam He YCTynatoT U AaXe NPeBocXoanT
cobpaHHble B MECTAxX Ero eCTECTBEHHOrO NPOU3PaCTaHMA.

Ha Bcex o6cnenoBaHHbIX PacTeHUsAX He OOHapYXEHO MNOBPEXAEHUH 3UMHUMKU MOPO3amMu
(MOpP03060OMH) HAA3EMHOM YaCTH PaACTEHUI U BECEHHUX COSNTHEYHbIX 0XOroB XBOMW.

MoxHo ckasaTb, 4To P. pumila B ycnousx CaxkTt-lMNetepbypra umeeT 3MMoCToWKoCTb 1 Mo
wkane M. K. NlanuHa. Tak xe He 0BHapyXeHO NoBpexaeHWin 60ne3HAMMU, 0ObIYHO NOPaKAOLLMMM
COCHbl: CHEXHOW MNMeceHblo (CHexHoe wWTTe, rpub Phlacidium infestans) v nysbipuatow
PXXaBUMHbI COCHbI (rpnb Cronartium ribicola).

B BepxHem aeHapocany BotaHnuueckoro caaga CaHkr-leTepByprckoro rocyaapcTBEHHOro
NIeCOTEeXHMYECKOro yHusepcuteTa 4 ak3. Pinus pumila Ha yu. 28 (59°59'36.8"N, 30°20'25.8"E). Otu
pacTeHWsa BblpalleHbl B MUTOMHUKe OoTaHuuyeckoro caga J1. A. CeméHoBoi M3 2-3 NETHUX
cefHuUeB, NpuBe3eHHbIX ¢ nonyoctposa KamuaTka B 1991 1. n BbiCaXeHHbIX B AeHapocaa B 1999 1.

Pwuc. 2. Pinus pumila 8 Botannyeckom caay lNetpa Benukoro (yu. 71).

Fig. 2. Pinus pumila at the Botanical Garden of Peter the Great (section 71).
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Puc 3. CemeHowuenune Pinus pumila B BotaHnuyeckom caay Netpa Benuvkoro (yy. 71 v 98), winiuxku
nepes cospeBaHUeM.

Fig 3. Harvesting Pinus pumila in the Peter the Great Botanical Garden (section 71 and 98), cones
before maturation.
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Tabnuua 3. Xapakrepuctuka pactenui Pinus pumila (Pall.) Regel B BepxHem aeHapocany CaHKrT-
MeTepOyprckoro rocyiapCTBEHHOIO NIECOTEXHUYECKOrO YHUBEpCUTETA

Table 3. Characteristics of Pinus pumila (Pall.) Regel in the Upper Dendro-Garden of St.
Petersburg State Forestry University

NQ pacTteHua 1 2 3 4
Bospacr, net ~30 ~30 ~30 ~30
BeicoTa, m 1,4 2,2 2,7 2,3
MpoeKuna KPoHbI, M 2,0x1,5 25x3,4 7,7x55 49x4,5
KonunuecTtso cTBOMOB, WT 2 2 3 1
MakcumanbeHbel anameTp ctBonos, Mm 40 55 70 55
Cyxue BeTkH, % 3 2 4 3
Okpacka xBou ronyboBato-3eniéHan 3enieHand 3eneHan 3eneHas
Cpeannii roaoson npupoct B 2016 1., 81+22 83+20 10125 80%20
MM
Cpeanwi ronosoin npupoct B 2017 1., 99+25 92+23 10623 84124
MM
Cpeanui roaosor npupoct B 2018 1., 96+26 77+19 9823 81+22
MM
MpoAoMKNTENBHOCTL XM3HM XBOU, NeT 3 2-3 3 3
MopaxeHne xepmecom cpeaHee cnaboe cpeaHee cnaboe
Syringa N

vulgaris Picea omarigg

2 " : . '-".-\.-ll

Aesculus

£

:l

TRRL '.: j i
{ Buicoraciiiona

3,02 3,20}

Puc. 4. Pacnonoxenue Pinus pumila (Pall.) Regel B BepxHem aenapocaay CaHkr-INeTepbyprckoro
rocyAapCTBEHHOMO JIECOTEXHUYECKOrO YHUBEPCUTETA.

Fig. 4. Location of Pinus pumila (Pall.) Regel at the Upper Dendro-Garden of the St. Petersburg
State Forestry University.
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Bce pacteHua pacnonoxeHbl Ha CeBEPHOM CKITOHEe XOnMa, 3aTEHEeHHOro C 3anaja v cesepa
BbICOKUMMU AepeBbAMU. OCBELLEHHOCTb B 3TOM MecTe He 6onee 60 % 0T MakcUMasibHOW.

HecmoTpa Ha He3HaYMTENbHOE MOBPEXAEHUE XEPMECOM, COCTOAHME pacTeHuh xopollee. B
2018 r. Bnepsble Ha Tpéx pactenunax Pinus pumila (N 2, 3 1 4) 3aBA3aNUCH LUWLLKK.

B BotaHuueckom cazy CaHkt-lNeTepbyprckoro rocyAapCTBEHHOrO YHUBEpCHUTETA A0 BECHDI
2019 1. He BbINO HYM OAHOTO 3K3EMNNAPA 3TOro BMAa. ABTOpamMM AaHHOM ctatbh B Mae 2019 r. Ha
anbnuickux ropkax bBotaHuueckoro caga (59°56'29.9"N, 30°17'46.7"E) Obinu noCaxeHbl 2
3K3emMnnapa KeApoBOro CTnaHuka. 3T pacTeHua BolpalleHbl Ha Kapenbckom nepeluemnke, B noc.
MenbHukoBo (60°54'33.5"N, 29°48'00.9"E) 13 cemaAH, coBpaHHbIX HA BOCTOYHOM CKIIOHE rOpbl
[MuHAHOKW Ha BbicoTe okoso 800 m H.y.m. ( 53°13'15.0"N, 158°08'16.5"E), n-oB Kamuatka B 2008 .
Ha MomeHT nocaakv pactexus B Bospacte 10 net, Boicoton 50-60 cm., ¢ rony6oBaTtoin XBOeH,
XW3HeHHoe cocTtoAHue no B. A. Anekceey (1989) — 1, pacTeHuAa HaxoZATCA B BereTatMBHOM
COCTOAHMM.

Puc. 5. Mocaaka Pinus pumila (Pall.) Regel B BotaHnueckom caay CaHkTt-lNeTepbyprckoro
rocyAapCTBEHHOro yHMBepcuTeTa.

Fig. 5. Planting Pinus pumila (Pall.) Regel at the botanical garden of St. Petersburg State
University.

B tabnuue 4 npuBoaATCA pasMepbl camblx KpynHbIX 0cobei KepoBOro CTnaHvKa 3a nepuoa
MHTPOAYKUMK B CaHKT-MeTepbypre no nuTepaTypHbIM U OPUrMHASIbHLIM AaHHbIM.

Tabnuua 4. Xapaktepuctuka paamepoB Hanbonee KpynHbix ocoben Pinus pumila (Pall.) Regel 3a
nepuoa MHTpoAaykuun B CaHkT-lNeTepbypre

Table 4. Characteristics of the size of the largest individuals Pinus pumila (Pall.) Regel for the
period of introduction in St. Petersburg

ABTOp cooBLyeHuns 0 BospacT, net BeicoTta, m LnameTtp ctBONA, MpoeKumna KPOHbI, M
pasmepax cM
Perenb, 1870 no 30 no2,13 (no7 - -
ft.)
Bonbd, 1929 14 0,3 - -
AHzpoHoB, 1953 - 1,0 - -
UrHaTteHko, 1986 14 1,5 - -
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BynbirvH u ap., 1989 11 1,8 1 2,0
Opnosa, MNokposckasa, 1999 8 0,3 - -
®dupcos, Xmapuk, 2017 45 3,94 12 5,7x6,0
dupcos, Xmapuk, 2017 45 4,40 6 6,5x5,3
Opwr. BMH 48 4,68 12 6,0 x 5,5
Opwr. JTTY 30 2,70 7 7,7x5,5
Opwur. CN6ry 10 0,60 2 0,4x0,6

Hanbonee ynommHaemblvi B nuTepaTtype nokasaresib — pasmepsbl B BbICOTy. [104TH HUKOraa He
oTMeYanucb AnameTp CTBOJSIOB U NPOEKUMA KPOHbl. Pasvepbl M BO3pacT pacTEHUM, KOTOPbIX OHM
ZAOCTWINN K HACTOALLEMY BPEMEHM — MAaKCUMasibHblE 3a BECb NEPUOA UHTPOAYKLMM.

UTo KacaeTcs Hanuuua 3TOro BMAa B FOPOACKMX 3enéHblx HacaxaeHuax Caxkr-MNeTtepbypra,
T0 H. E. BynbirvH ¢ coastopamu (1991) oTmMeTunu KeApoBbI CTIaHUK B FOPOACKUX HACAXKAEHMAX
(He TONMbKO B AEHAPONOrMYEcKUX Konnekuusax). Bua oTHecéH K nepsoit rpynne Haubornee
3MMOCTOMKNX pPacTeHuUi, OTMEYEHO €ro CEMEHOLLUEHME W HalMuMe camoceBa (K COXaEHMIO,
TOYHblE aapeca roOPOACKMX CaZoB U NApKOB, rAe OTMeYeH TOT WM MHOW BUA, B 3TON paboTe He
ykasblBatotcs). Npu noBTopHOM o6cnenoBaHun B Mapte — uioHe 2019 . aBTopamu HanZeHbl
ToNbKO 2 aKk3emnnApa Pinus pumilas [apke KyneTypbl M oTAbIxa Ha KameHHOM ocTpoBe.
Pactenuna Boicoton 110—-115 cm, ¢ 3enéHon XBOeW, XU3HeHHoe cocTofaHue no B. A. Anekceesy
(1989) — 1, pacTeHus HaxoAATCA B BeretTaTMBHOM COCTOSHMW. B JleHuHrpazckow obnactu
Haubosbluee KonM4yecTBo pactenui Pinus pumila BbicaxeHo B I KupoBcke y 3aaHuA
aamMuHucTpauunn (59°52'563.2"N, 30°59'07.1"E). KypTtuHa coctonT n3 20 pacteHun Bbicoton 160-
250 cMm, ¢ 3eneHou Unn cM30in XBoew, Xn3HeHHoe coctoaHue no B. A. Anekceesy (1989) — 1. XoTA
BCE pacTeHWs NOABEPXEHbI CUIMbHOW aHTPOMOrEHHOW Harpyske, y HUX HabnoAaeTca exeroaHoe
ceMeHoweHe. OTaenbHble pPacTeHWA  MOXHO  YBMAETb Ha  YaCTHbIX  yyacTKax w
MUTOMHMKaX. Takum 006pas3om, 3TOT BWMA NO-NPEXHEMy MOYTM HEU3BECTEeH 3a npeaenamu
AEHAPOMOrMYECKUX KOMMEKL M.

3aknoueHue

Keaposhivi cTnanuk ( Pinus pumila (Pall.) Regel) BeipawmBaeTtca B 60TaHuuecknx cagax CaHKT-
MeTepbypra AOCTOBEPHO B OTKPbLITOM rpyHTe ¢ 1833 r. [docTuraet 3aecb pasmMepoB BbICOKOIO
KycTa unu aepesua Ao 4,68 m BbICOTHI M A0 12 cM B AnameTpe cTBona B Bo3pacTte 48 net. 310
BEYHO3e/IeHoe pacTeHue, NpUrogHoe AnA OAMHOYHLIX M FPYMnoBbIX MOCAAOK, B TOM 4YucCle Ha
anbnuiicknx ropkax. B Cawkr-MNetepbypre u JleHWHrpaackoi o06nactv KeApOBbIM  CTNaHWK
ABNAETCA KpalhHe peaKMM pacTeHuem, oO6naaarolMM BbICOKOW [AEKOPaTUBHOCTHIO, Jaroliee
cbenobHble cemeHa. OH npekpacHo nepeHocuT knumat Cesepo-3anaga Poccuu, Kak B yCnoBusx
NPOLU/bIX BEKOB C Bonee XonoAHbIM KNuMaToMm, Tak M cendac. ObcrnenoBaHWe MMeEOLMXCA B
6otaHuyecknx capax CaHkr-leTepbypra ak3emnnsapoB Pinus pumila nokasano ux Xopollee
COCTOfIHME, 0OUSIbHOE CEMEHOLUEHWE Yy OTAENbHbIX pacTeHui. KeapoBbli cTnaHuWk obpasyeT B
CaHkt-lNMeTepbypre Bcxoxue ceMeHa. B HacTosLlee Bpems 3aeck paspadatbiBatoTca cnocobbl ero
BblpalluBaHUA M3 CEMAH C MCNONb30BaHUEM PErynATopoB npopacTaHua (Kapamblwesa v Ap.,
2019). Bua noutn HeusBecTeH 3a npenenamu AeHAPOSOrMyeckux konnekuui. Mo pesynsratam
HallMX UCCnenoBaHWM, Mbl PEKOMEHAYEM KeAPOBbIA CTMaHUK ANA LUMPOKOrO0 UCMOfb30BaHWUA B
03€e/IEHEeHMMN U KaK CaZloBYIO KyJibTypy.
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BnaronapHocTu

PaboTa BbiNnonHeHa B pamMKax rocyaapCTBEHHOrO 3aaHWA No NiaHoBbIM TeMam «Konnekuyuu
XMBbIX pacTeHur botaHuyeckoro wuHcTMTyTa MM. B. J1. Komaposa (McTopuA, COBpPEMEHHOE
cocToAHMe, nepcnexkTuBbl Mcnonb3oBaHua)» (NO: AAAA-A18-118032890141—4) n «CocyaucTtble
pacteHnsa EBpasuu: cuctematuka, énopa, pactuTenbHble pecypcbl» ( NO:  AAAA-A19-
119031290052-1).

INutepaTtypa

Anekcees B. A. [lnarHocTuKa XXM3HEHHOro COCTOAHWA AEpPEBLEB U APEBOCTOEB // JlecoBeaeHue.
1989. N2 4. C.51—57.

AnapoHoB H. M. O 3MMOCTOMKOCTU AepeBbeB M KycTapHWKoB B JleHuHrpaae // Tp. BoTtaH. uH-Ta
um. B. J1. Komaposa AH CCCP. 1953. Cep. 6. Buin. 3. C. 165—220.

AHgpoHoB H. M. [lepeBbA # KyCTapHWKM AEeHAPOSOrMyeckoro caga JleHuHrpaackon
necoTtexHuyeckon akaaemun um. C. M. Kuposa . J1.: U3a-Bo JTTA, 1962. 112 c.

Bepman [. U., BaxenuH B. . BeccmepTteH nu keaposbii ctnaduk? // Mpupoaa. 2014. NQ 9. C. 34
—A47.

Bobpos E. I'. JlecoobpasytoLyne xsoiHble CCCP . J1., 1978. 188 c.

Byakesny E. B., Tuxomupos B. A. K 9KOMOro-aHaTOMUUYECKOW XapaKTEPUCTUKE KeApOBOro
ctnanuka Pinus pumila Rgl . // BoT. xypH. 1939. T. 24. N 4. C. 282—291.

Bynbirun H. E., ®upcos I A., Komaposa B. H. OcHoBHble pesynbTartbl M MNEepCneKkTuBbl
AanbHENWENn WHTPOAYKUMM XBOMHbIX Ha Cesepo-3anage Poccuu . J1., 1989. 142 c. [en. B
BMHWTU 15.06.1989, NC 3983-B89.

Bynbirun H. E., Ceasesa O. A., ®upcos . A. [deHaponoruyeckne ¢oHAbI CaAA0B U MAPKOB
NenuHrpaaa . J1., 1991. 66 c. den. 8 BUHUTK 28.06.1991, NC 2790-B91.

BynbiruH H. E., Caxaposa C. [I. [JeHaponorua: YuebHoe nocobue no camoCTOATENbHOMY
M3YYEHUIO APEBECHbIX pacTeHurW B napke W AeHapapuyme bBotaHuueckoro caaa JITA ana
CTYAEHTOB cneyunanbHocTen 26.04 1 26.05 . CI6.: CI6 IMTA, 2004. 104 c.

Bonbd 3. J1. HabniogeHua Haa MOPO3OCTOMKOCTBIO AEPEBAHUCTLIX pacTeHur // Tp. 6topo no
npukn. 6otaH. 1917. T. 10. N2 1. C. 1—146.

Bonbd 3. J1. Mapk n apbopetym JlecHoro uHcTUTyTa// M3Bectusa JIEHUHrpaACKOro S1eCHOro
uHctuTyTa. 1929. Bein. 37. C. 235—268.

lpoccet I 3. K usyyenuto akonornu kegposoro ctnaHuka (Pinus pumila Rgl.) (MexaHuswm
aKTUBHOrO norieraHus npv HactynrneHnn moposos) // bron. MOWUI. Ota. 6uon. 1959. T. 64. Bbin.
2. C. 95—096.

Urnatenko M. M. KeapoBeiii ctnanuk noa JleHuHrpaaom // Buonornyeckve npobnembl Cesepa:
Tes. pokn. XI BcecorosHoro cumnosmyma. Axkytek. 1986. C. 116—117.

Kapambiwesa A. B., ®upcos I A., Tpopumyk J1. M., Opnosa J1. B. OcobeHHOCTM 1 cnocobbl
CEMEHHOro pasMHOXeHUA Keaposoro ctnaHuka (Pinus pumila (Pall.) Regel, Pinaceae) B CaHkr-
MNeTepbypre // BecTHuk Yamypt. yH-Ta. Cep. Buonorua. Hayku o 3emne. 2019. T. 29. Buin. 2. C.
181—189.

114



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

KapnyH KO. H. (OtB. pea.). Katanor KynbTMBMpyeMbIX ApeBeCHbIX pacTeHuin Poccun . Coun —
MeTtposasoack, 1999. 174 c.

KonecHukos b. . Kegposklie neca HansHero BocTtoka . M., J1., 1956. 263 c.
Komapos B. J1. ®nopa nonyoctpoa Kamuatku . J1.: MU3a. Akaa. Hayk CCCP, 1927. 339 c.

KoponaunHckuit M. FO., BetoBekan T. H. JpeBecHble pacteHnsa Asuatckon Poccuu . HoBocnbupek:
axkagem. usa-so «leo», 2012. 707 c.

KpaweHuHHuko C. M. Onucanne 3emnu Kamyatku . ClM6., 1755. T. 1. 438 c.
Kpbinos A. I'. XKu3HeHHble popmbl fiecHbIX duToLeHo3os . J1.: Hayka, 1984. 184 c.

KonecHukos B. I. BbicokoropHaa pacTtutenbHocTb cpeaHero Cuxota-AnuHa . BnaansocTok: U3a.
[B® CO AH CCCP, 1969. 106 c.

MexeHHblt  A.  A. HekoTopble 0COBEHHOCTM MopdOreHesa U  IKOMOrMKU  XBOMHBIX U
pacnpocTpaHeHve ux Ha Ceepo-BocTtoke Asuuv // Buonorna m npoayKTUBHOCTb PACTUTENbHOMO
nokpoBa Cesepo-BocToka. Bnaavsoctok: IBHLL AH CCCP, 1976. C. 64—79.

Jiunckmn B. W., MenccHep K. K. [lepeueHb pacTeHuin, pacrnpoCTpaHEHHbIX B KynbType
Nmnepatopckum C.-MeTepbyprckum BotaHnueckum cagom / Umnepatopckuin C.-MNeTepbyprekui
Borannueckuin Can 3a 200 net ero cywectsoBanua (1713-1913). Y. 3. MNeTtporpaa, 1913-1915. C.
537—560.

Junwuy C. KO. MNouBeHHO-60TaHMuYeCKMe uccreaoBaHWA U npobnema CenbCKoro Xo3AnWcTBa B
LeHTpasbHOM YacTu AonuHbl pekn Kamyatku // C. KO. Jlunwwuu, KO. A. JiuBepoBckuin; Akaa. Hayk
CCCP, Coset no usyudeHuto npoussoaut. cun (COMC). M., J1.: U3a-Bo Axkaa. Hayk CCCP, 1937.
220 c.

Manees B. . Poa Pinus L. — CocHa // epeBba u kyctapHukn CCCP. M., J1.: U3a-so AH CCCP.
1949. C. 184—266.

Manbiwes J1. U. lMpumeHeHne aHaTOMMYECKOro mMeToda ANA uenen onpeaeneHnsa COCEeH WU
BbIABNEHUA ux gpunorexdunu // Tp. BocT.-Cub. pun. 1958. Cep. 6uon. Buin. 7. C. 107—127.

Maneiwes J1. K. OwmnboyHoe MHeHWE O NpouspacTaHuM Keaposoro ctnaHuka (Pinus pumila (Pall.)
Rgl.) B Caanax // Bot. »ypH. 1960. T. 45. N@ 5. C. 737—739.

Manbiwes J1. K. BeicokoropHas ¢nopa BoctouHoro Caaxa . M., J1.: Hayka, 1965. 368 c.

Muanennopd A. ®. MyTewectBue Ha ceBep M BocTok Cubupu . Cr6, 1867. Y. 1. Ota. IV.
PactutensHocTb Cubupu. C. 491—756.

MonoxHukoB B. H. KeapoBbiit ctnaHuk ropHbix nanawagtoB CesepHoro Mpubaiikanesa . M.:
Hayka, 1975. 203 c.

Mockantok T. A. Tunbl M pasHoBuAHOCTH 3KoBrMomopd Pinus pumila (Pinaceae) B npou3BoAHbIX
KameHHoOBepesHsAkax MaragaHckoi obnactu / Russian Journ. Ecosyst. Ecology. 2018. Vol. 3. NQ
4.C.1—16.

HakoHeuHas O. B., XonuHa A. B., KopeHb O. I, JaneCek V., Kohutka A., Gebauer R., )Xypasnes
KO. H . Xapakrepuctuka reHopoHaos Tpex nonynauuin Pinus pumila (Pall.) Regel Ha rpaHuuyax
apeana// l'eHetnka . 2010. T. 46. N@ 12. C. 1609—1618. DOI 10.1134/S1022795410120033 .

Henonyxko B. A. KoHcnekt aeHapodnopsel Poccuitckoro JanbHero BocTtoka . BnaauBocTok:

115



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

HanbHayka, 1995. 208 c.

Hewataesa B. HO. CoobuectBa keaposoro ctnaHuka (Pinus pumila (Pall.) Regel) nonyoctposa
KamuaTtka // PactutenbHoctb Poccun. 2011. NQ 19. C. 71—100.

Opnosa J1. B., MNMokposckana tO. B. Konnekuua coceH (Pinus, Pinaceae) B AeHaponornueckom caay
CaHkTt-lNeTepbyprckoi JlecotexHuueckon akaaemuu // Bot. )xypH. 1999. T. 84. N@ 4. C. 99—107.

OpnoBga J1. B. Cuctematnueckuin 0630p AMKOPACTYLLUMX M HEKOTOPbLIX MHTPOAYLMUPOBaHHbLIX BUAOB
poaa Pinus L. (Pinaceae) ¢pnopsl Poccun // HoBOCTH cUCTEMATUKM BbICLLMX pacTeHunit. J1., 2001. T.
33. C. 7—40.

Opnoga J1. B., ®upcos I. A., Eropos A. A., HesepoBckuit B. KO. XBoiHble CaHKT-INeTepbyprckom
NEeCcOTEXHUYECKON akaaeMun (aHHOTMPOBaHHbIN Katanor) . C6.: CIM6 MTA, 2011. 88 c.

MaHyeHko T. M. lMpocTpaHCTBEHHAA CTPYKTypa KeApPOBOro CTNaHWKa B PUTOLEHO3aX Ha tore
MaranaHckon o6nactu // Nlecoseaenue. 1987. NQ 1. C. 20—27.

Monutoe M. B., benokoHe M. M., BenokoHb 0. C. [ouHamuka annosvmHOW reTtepo3nMroTHOCTH B
AanbHEBOCTOYHbBIX MonynAumMax kegpoBoro ctnaHuka Pinus pumila (Pall.) Regel: cpaBHeHnue
3apoAbllein U MaTepUHCKUX pacteHun // M'eHeTuka. 2006. T. 42. N@ 10. C. 1348—1358.

Perenb O. J1. Cnucok aepeBbeB M KyCTapHUKOB, npouspacTarowmx B [letepbypre u ero
oKpecTHocTaAx . ClM6., 1858. C. 1—12.

Perenb 3. J1. PycckaA OeHAPONOrMA MNM MNEPeyYncriieHMe U onucaHve APEBECHbIX Mopoa U
MHOrFOMTETHUX BBIOWMXCA pacTeHui, BblHOCAWMX knumat CpeaHen Poccun Ha BO3ayxe, X
pasBeAeHWe, AOCTOMHCTBO, ynoTpebneHue B cajax, B TEXHMKe M npod. Bwin. 1 . XBOMHbISA.
Coniferae. CI6., 1870. C. 1—32.

Perenb P. 3. KapnukoBbi cnbupckuii keap (Pinus pumila Rgl.) ns Kamuatku 1 Kk ceBepy ot Hee //
Tp. Bropo no npukn. 60T1. CM6., 1912a. T. 4. NQ 2. C. 42—45.

Perenb P. O. KeaposHhuk (Pinus pumila Rgl.) u3 Kamuatku // Tp. Bropo no npukn. 6ot. Cr16.,
19126. T. 5. N2 2. C. 60—66.

Ceasesa O. A. [epeBbf,, KyCTapHMKM M nvaHbl napka botaHuueckoro caga BbotaHuueckoro
uHcTutyTa um. B. J1. Komaposa (K uctopuu BeBeaeHus B kynbTypy) . C6.: PocTtok, 2005. 384 c.

Cepebpskos WU. . Srkonornyeckasa Mmopdonorua pactenuin . M.: Hayka, 1962. 378 c.

CwmetaHunH A. H. MNuwesble pacteHna Kamuatku . lNMNetponasnosck-Kamuatckui: M3a-so LieHTp.
Tunorpadun CATO-CT, 1998. 97 c.

CrapukoB I @., IbskoHoB 1. H. Jleca nonyoctpoBa Kamuatku . Xabaposck: Xab. KH. M3a-BO,
1954. 152 c.

CykaueB B. H. PactutenbHocTb BepxHew 4actu HacceiHa p. TyHrupa OneKMUHCKOro OKpyra,
AxyTckoi obnacTu. dutocoymon. ouepk // Tp. AMypck. akcnea. Cl6., 1912. Buin. 16. T. 1. 286 c.

Tuxomupos B. A. KeapoBbii cTnaHuk, ero 6uonorus u ucnonssosanue . M., 1949. 106 c.

TionuHa J1. H. JIMcTBEHHMUYHblE neca ceBepo-BOCTOYHOro nobepexbsa baidkana v 3anagHoro
cknoHa BapryauHckoro xpe6Tta // Tp. botaHuy. nH-ta AH CCCP. 1954. Cep. 3. Buin. 9. C. 150—
209.

Ypycoe B. M., Jlo6aHoBa W. WN., BapueHko J1. U. XBoWHble Poccuiickoro [lanbHero BocToka -

116



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

LeHHble 06 beKTbl M3yyeHus, OxpaHbl, passeaeHna U ucnonb3osaHua . BnaamsocTok: [lanbHayka,
2007. 440 c.

®upcos I A., Opnoea J1. B. XBoWHble B CaHkT-letepbypre . CI6.: OO0 «MUspatenbctBo
«PocTok», 2008. 336 c.

®upcos I A., Xmapuk A. . Poa CocHa (Pinus L., Pinaceae) B botaHuueckom caay [letpa
Benukoro // BectHuk BonlY. Cep. 11, EctectBeHHble Hayku. 2017. T. 7. N 3. C. 13—24.

®duwep d. b. [lepeBbsa 1 KycTapHUKK, CNIOCOBHbIE K pasBeaeHuto B okpecTHocTAx C.-MeTtepbypra //
XypHan MunucTepctsa BHyTpeHHMX aen. C6., 1852. Y. 40. C. 421—433.

XomeHToBckuin . A. Dkonorna keaposoro ctnaHuka (Pinus pumila (Pallas) Regel) Ha Kamuatke
(o6t 0630p) . BnaamsocTok: danbHayka, 1995. 227 c.

Bannister P., Neuner G. Frost resistance and the distribution of conifers // F. J. Bigras and S. J.
Colombo (eds.). Conifer cold hardiness. Dordrecht: Kluwer Academic Publishers, 2001. P. 3—22.

Critchfield W. B. & Little E. L. Geographic distribution of the pines of the world. Miscellaneous
publication no. 991. U.S. Department of Agriculture & Forest Service, Washington D.C., February,
1966. 97 p.

Gaussen H. Les gymnospermes actuelles et fossiles. Partie 2/1. Fasc. 6. Chapitre 11. Pinus //
Trav. Lab. forest. (Toulouse). 1960. T. 2. Vol. 1. P. 1—272.

Gugerli F., Senn J., Anzidei M., Madaghiele A., Bichler U., Sperisen C., Vendramin G. G.
Chloroplast microsatellites and mitochondrial nadi intron 2 sequences indicate congruent
phylogenetic relationships among Swiss stone pine (Pinus cembra), Siberian stone pine (Pinus
sibirica), and Siberian dwarf pine (Pinus pumila) // Mol. Ecol. 2001. Vol. 10. NC 6. P. 1489—1497.

Hillier J., Coombes A. (Consultant Editors).The Hillier Manual of Trees and Shrubs. David and
Charles. Newton Abbot, Devon, England. 2003. 512 p.

Jia VY., Zhu J., Wu Y., Fan W. B., Zhao G. F, Li Z. H. Effects of Geological and Environmental

Events on the Diversity and Genetic Divergence of Four Closely Related Pines: Pinus koraiensis,
P. armandii, P. griffithii and P. pumila // Front Plant Sci. 2018 Aug 28; 9 : 1264. DOI:

10.3389/fpls.2018.01264 . eCollection 2018.

Little E. L., Critchfield W. B. Subdivisions of the genus Pinus (Pines) // U. S. Dep. Agr. Forest Serv.
Misc. Publ. 1969. N 1144. 51 p.

Landry P. Les sous-genres et les sections du genre Pinus // Le Nat. Canad. 1974. Vol. 101. NC 5.
P. 769—779.

Mirov N. T. The genus Pinus. New York, The Ronald Press Company, 1967. 602 p.

Nakai T. Flora Koreana. Gymnospermae // Journ. Coll. Sci. Imp. Univ. Tokyo. 1911. Vol. 31. S.
379—384.

Okitsu S. Distribution and growth of Pinus pumila Regel along the Larix gmelinii (Rupr.) Rupr.
timber line ecotone of mt. Dal’'nyayaploskaya, central Kamchatka // Proc. NIPR Symp. Polar Biol.
1998. 11. P. 159—168.

Pilger R. Von Pinaceae //In Engler, K. Prantl. Die naturlichen Pflanzenfamilien. 2 Aufl. Leipzig:
Wilhelm Engelmann, 1926. Bd. 13. P. 271—342.

Wu Zheng-yi and Peter H. Raven (eds.). Flora of China, Volume 4. Beijing: Science Press; St.
117



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

Louis: Missouri Botanical Garden. 1999.

118



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

Siberian dwarf pine (Pinus pumila (Pall.) Regel, Pinaceae) —

history of study, the current state in the botanical gardens of

Saint Petersburg and the perspectives of its use in greening
in the North-West of Russia

Komarov Botanical Institute RAS,
LA Professora Popova 2, St. Petersburg, 197376, Russia

Larisa Vladimirovna . .
orlarix@mail.ru

FIRSOV Komarov Botanical Institute RAS,
Professora Popova 2, St. Petersburg, 197376, Russia

Gennadii Afanas'evich gennady_firsov@mail.ru

Komarov Botanical Institute RAS,
LAl Professora Popova 2, St. Petersburg, 197376, Russia

Lev Pavlovich Radoste@yandex.ru

Komarov Botanical Institute RAS,
AN 3 Professora Popova 2, St. Petersburg, 197376, Russia

Anastasia Vladimirovna ) s
korovinaav@mail.ru

Key words: Summary: The Siberian Dwarf Pine (Pinus pumila (Pall.) Regel)
Siberian Dwarf Pine, history of has been cultivated outdoors in botanical gardens of Saint

study, arboriculture, botanical Petersburg (Russia) since 1833. It is in fact nearly unknown
gardens, Saint Petersburg, outside of arboricultural centres. The investigation of cultivated
landscaping, Pinus pumila, plants has confirmed its good condition, abundant fruiting of best
Pinaceae specimen and high winter hardiness. Here it can reach the sizes of

a large shrub or a small tree, up to 4,68 m high and 12 cm in trunk
diameter under the age 48 years old. It endures the modern
climate of Saint-Petersburg well and produces vital seeds. Based
on results of a long-term monitoring, the Siberian Dwarf Pine may
be recommended for wide cultivation in city planting and as a
garden culture.

Is received: 01 august 2019 year Is passed for the press: 31 october 2019 year

References

Alekseev V. A. Diagnostic of vitalstate of trees and treestands, Lesovedenie. 1989. No. 4. P.51—
57.

Andronov N. M. About winter hardiness of trees and shrubs at Leningrad, Tr. Botan. in-ta im. V. L.
Komarova AN SSSR. 1953. Ser. 6. Vyp. 3. P. 165—220.

Andronov N. M. Trees and shrubs of arboretum of S. M. Kirov Forest-Technical Academy. L.: Izd-
vo LTA, 1962. 112 p.

Bannister P., Neuner G. Frost resistance and the distribution of conifers, F. J. Bigras and S. J.
Colombo (eds.). Conifer cold hardiness. Dordrecht: Kluwer Academic Publishers, 2001. P. 3—22.

Berman D. I., Vazhenin B. P. Is Siberian Dwarf Pine immortal?, Priroda. 2014. No. 9. P. 34—47.
Bobrov E. G. Forest producing conifers of the USSR. L., 1978. 188 p.

Budkevitch E. V., Tikhomirov V. A. To the ecological-anatomical characteristics of the Siberian
Dwarf Pine Pinus pumila Rgl., Bot. zhurn. 1939. T. 24. No. 4. P. 282—291.

119



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

Bulygin N. E., Firsov G. A., Komarova V. N. Main results and prospects of further introduction of
conifers at North-Western Russia. L., 1989. 142 p. Dep. v VINITI 15.06.1989, No. 3983-V89.

Bulygin N. E., Sakharova S. G. Dendrology: A manual on the independent study of woody plants in
the park and the dendrarium of the LTA Botanical Garden for students of specialties 26.04 and
26.05. SPb.: SPb GLTA, 2004. 104 p.

Bulygin N. E., Svyazeva O. A,, Firsov G. A. Woody funds of parks and gardens of Leningrad. L.,
1991. 66 c. Dep. v VINITI 28.06.1991, No. 2790-V91.

Critchfield W. B. & Little E. L. Geographic distribution of the pines of the world. Miscellaneous
publication no. 991. U.S. Department of Agriculture & Forest Service, Washington D.C., February,
1966. 97 p.

Firsov G. A., Khmarik A. G., Pinus L. Genus pine (Pinus L., Pinaceae) in the Botanical Garden of
Peter the Great, Vestnik VolGU. Ser. 11, Estestvennye nauki. 2017. T. 7. No. 3. P. 13—24.

Firsov G. A., Orlova L. V. Conifers in St. Petersburg. SPb.: OOO «lzdatelstvo «Rostok», 2008. 336
p.

Fisher F. B. Trees and shrubs capable of breeding in the vicinity of St. Petersburg, Zhurnal
Ministerstva vnutrennikh del. SPb., 1852. Tch. 40. P. 421—433.

Gaussen H. Les gymnospermes actuelles et fossiles. Partie 2/1. Fasc. 6. Chapitre 11. Pinus, Trav.
Lab. forest. (Toulouse). 1960. T. 2. Vol. 1. P. 1—272.

Grosset G. E. To the study of the ecology of Siberian Dwarf Pine (Pinus pumila Rgl.) (Mechanism
of active lodging at frost), Byul. MOIP. Otd. biol. 1959. T. 64. Vyp. 2. P. 95—096.

Gugerli F., Senn J., Anzidei M., Madaghiele A., Bluchler U., Sperisen C., Vendramin G. G.
Chloroplast microsatellites and mitochondrial nadi intron 2 sequences indicate congruent
phylogenetic relationships among Swiss stone pine (Pinus cembra), Siberian stone pine (Pinus
sibirica), and Siberian dwarf pine (Pinus pumila), Mol. Ecol. 2001. Vol. 10. No. 6. P. 1489—1497.

Hillier J., Coombes A. (Consultant Editors).The Hillier Manual of Trees and Shrubs. David and
Charles. Newton Abbot, Devon, England. 2003. 512 p.

Ignatenko M. M. Siberian Dwarf Pine near Leningrad, Biologitcheskie problemy Severa: Tez. dokl.
XI Vsesoyuznogo simpoziuma. Yakutsk. 1986. P. 116—117.

Jia VY., Zhu J., Wu Y., Fan W. B., Zhao G. F,, Li Z. H. Effects of Geological and Environmental

Events on the Diversity and Genetic Divergence of Four Closely Related Pines: Pinus koraiensis,
P. armandii, P. griffithi and P. pumila, Front Plant Sci. 2018 Aug 28; 9 : 1264. DOI:
10.3389/fpls.2018.01264 . eCollection 2018.

Karamysheva A. V., Firsov G. A., Trofimuk L. P., Orlova L. V. Peculiarities and methods of seed
reproduction of Siberian Dwarf Pine (Pinus pumila (Pall.) Regel, Pinaceae) in St. Petersburg,
Vestnik Udmurt. un-ta. Ser. Biologiya. Nauki o Zemle. 2019. T. 29. Vyp. 2. P. 181—189.

Karpun Yu. N. Catalog of cultivated woody plants of Russia. Sotchi — Petrozavodsk, 1999. 174 p.

Khomentovskij P. A. Ecology of Siberian Dwarf Pine wood (Pinus pumila (Pallas) Regel) in
Kamchatka (general overview). Vladivostok: Dalnauka, 1995. 227 p.

Kolesnikov B. P. Alpine vegetation of middle Sihote-Alin. Vladivostok: Izd. DVF SO AN SSSR,
1969. 106 p.

120



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

Kolesnikov B. P. Cedar forests of the Far East. M., L., 1956. 263 p.
Komarov V. L. Flora of the Kamchatka Peninsula. L.: 1zd. Akad. nauk SSSR, 1927. 339 p.

Koropatchinskij I. Yu., Vstovskaya T. N. Woody plants of Asiatic Russia. Novosibirsk: akadem. izd-
vo «Geo», 2012. 707 p.

Krasheninnikov S. P. Description of Kamchatka Land. SPb., 1755. T. 1. 438 p.
Krylov A. G. Life forms of forest phytocenoses. L.: Nauka, 1984. 184 p.

Landry P. Les sous-genres et les sections du genre Pinus, Le Nat. Canad. 1974. Vol. 101. No. 5.
P.769—779.

Lipshits S. Yu. Soil-botanical research and the problem of agriculture in the central part of the
valley of the Kamchatka River, P. Yu. Lipshits, Yu. A. Liverovskij; Akad. nauk SSSR, Sovet po
izutcheniyu proizvodit. sil (SOPS). M., L.: I1zd-vo Akad. nauk SSSR, 1937. 220 p.

Lipskij V. I., Mejssner K. K., Imperatorskim S. The list of plants common in the culture of the
Imperial St. Petersburg Botanical Garden, Imperatorskij S, Peterburgskij Botanitcheskij Sad za 200
let ego sutshestvovaniya (1713-1913). Tch. 3. Petrograd, 1913-1915. P. 537—560.

Little E. L., Critchfield W. B. Subdivisions of the genus Pinus (Pines), U. S. Dep. Agr. Forest Serv.
Misc. Publ. 1969. N 1144. 51 p.

Maleev V. P., Pinus L. Genus Pinus L. — Pine, Derevya i kustarniki SSSR. M., L.: 1zd-vo AN SSSR.
1949. P. 184—266.

Malyshev L. I. Alpine flora of the Eastern Sayan. M., L.: Nauka, 1965. 368 p.

Malyshev L. |. Application of the anatomical method for the purpose of identifying pines and
identifying their phylogeny, Tr. Vost, Sib. fil. 1958. Cer. biol. Vyp. 7. P. 107—127.

Malyshev L. I. Wrong opinion about the growth of Siberian Dwarf Pine wood (Pinus pumila (Pall.)
Rgl.) in the Sayan Mountains, Bot. zhurn. 1960. T. 45. No. 5. C. 737—739.

Mezhennyj A. A. Some features of morphogenesis and ecology of conifers and their distribution in
northeast Asia, Biologiya i produktivnost rastitelnogo pokrova Severo-Vostoka. Vladivostok:
DVNTs AN SSSR, 1976. P. 64—79.

Middendorf A. F. Journey to the north and east of Siberia. SPb, 1867. Tch. 1. Otd. IV. Rastitelnost
Sibiri. P. 491—756.

Mirov N. T. The genus Pinus. New York, The Ronald Press Company, 1967. 602 p.

Molozhnikov V. N. Siberian Dwarf Pine mountain landscapes of the Northern Baikal. M.: Nauka,
1975. 203 p.

Moskalyuk T. A. Types and varieties of the ecobiomorph Pinus pumila (Pinaceae) in derived stone-
birch forests of the Magadan region, Russian Journ. Ecosyst. Ecology. 2018. Vol. 3. No. 4. P. 1—
16.

Nakai T. Flora Koreana. Gymnospermae, Journ. Coll. Sci. Imp. Univ. Tokyo. 1911. Vol. 31. S. 379
—384.

Nakonetchnaya O. V., Kholina A. B., Koren O. G., Kohutka A., Gebauer R., Zhuravlev Yu.
Nakonechnaya O. V., Kholina A. B., Koren O. G., JaneCek V., Kohutka A., Gebauer R., Zhuravlev

121



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

Yu. N. Kharakteristika genofondov trekh populyatsij Pinus pumila (Pall.) Regel na granitsakh
areala [Characterization of gene pools of three Pinus pumila (Pall.) Regel populations at the range
margins], Genetika [Russian Journal of Genetics]. 2010. T. 46. No. 12. P. 1609—1618. DOI
10.1134/S1022795410120033 .

Nedoluzhko V. A. Summary of the dendroflora of the Russian Far East. Vladivostok: Dalnauka,
1995. 208 p.

Neshataeva V. Yu. Siberian Dwarf Pine communities (Pinus pumila (Pall.) Regel) of the
Kamchatka Peninsula, Rastitelnost Rossii. 2011. No. 19. P. 71—100.

Okitsu S. Distribution and growth of Pinus pumila Regel along the Larix gmelinii (Rupr.) Rupr.
timber line ecotone of mt. Dal'nyayaploskaya, central Kamchatka, Proc. NIPR Symp. Polar Biol.
1998. 11. P. 159—168.

Orlova L. V., Firsov G. A., Egorov A. A., Neverovskij V. Yu. Coniferous St. Petersburg Forestry
Academy (annotated catalog). SPb.: SPb GLTA, 2011. 88 p.

Orlova L. V., Pinus L. A systematic review of wild-growing and some introduced species of the
genus Pinus L. (Pinaceae) of the flora of Russia, Novosti sistematiki vysshikh rastenij. L., 2001. T.
33. P. 7—40.

Orlova L. V., Pokrovskaya Yu. V. A collection of pine trees (Pinus, Pinaceae) in the dendrological
garden of the St. Petersburg Forestry Academy, Bot. zhurn. 1999. T. 84. No. 4. P. 99—107.

Pantchenko T. M. The spatial structure of Siberian Dwarf Pine in phytocenoses in the south of the
Magadan region, Lesovedenie. 1987. No. 1. P. 20—27.

Pilger R. Von Pinaceae, In Engler, K. Prantl. Die naturlichen Pflanzenfamilien. 2 Aufl. Leipzig:
Wilhelm Engelmann, 1926. Bd. 13. P. 271—342.

Politov D. V., Belokon M. M., Belokon Yu. S. Dynamics of allozyme heterozygosity in Far Eastern
Siberian Dwarf Pine populations Pinus pumila (Pall.) Regel: comparison of embryos and mother
plants, Genetika. 2006. T. 42. No. 10. P. 1348—1358.

Regel E. L. List of trees and shrubs growing at Saint-Petersburg and its environs. SPb., 1858. P. 1
—12.

Regel E. L. Russian dendrology or enumeration and description of tree species and perennial
climbers that endure the climate of Central Russia in the air, their breeding, dignity, use in
gardens, in technology and so on. Issue 1. Khvojnyya. Coniferae. SPb., 1870. P. 1—32.

Regel R. E. Dwarf Siberian cedar (Pinus pumila Rgl.) From Kamchatka and to the north of it, Tr.
Byuro po prikl. bot. SPb., 1912a. T. 4. No. 2. P. 42—45.

Regel R. E. Dwarf Siberian cedar (Pinus pumila Rgl.) from Kamchatka, Tr. Byuro po prikl. bot.
SPb., 1912b. T. 5. No. 2. P. 60—66.

Serebryakov |. G. Ecological morphology of plants. M.: Nauka, 1962. 378 p.

Smetanin A. N. Food plants of Kamchatka. Petropavlovsk-Kamtchatskij: 1zd-vo Tsentr. tipografii
SETO-ST, 1998. 97 p.

Starikov G. F., Dyakonov P. N. Forests of Kamchatka Peninsula. Khabarovsk: Khab. kn. izd-vo,
1954. 152 p.

Sukatchev V. N. Vegetation of the upper part of the basin. Tungir Olekminsky district, Yakutsk
122



HORTUS BOTANICUS, 2019, T. 14, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

region. Phytosociol. feature article, Tr. Amursk. eksped. SPb., 1912. Vyp. 16. T. 1. 286 c.

Svyazeva O. A. Trees, shrubs and creepers of the Park of the Botanical Garden of the Botanical
Institute. V. L. Komarova (To the history of introduction to culture). SPb.: Rostok, 2005. 384 p.

Tikhomirov B. A. Dwarf Siberian cedar, its biology and use. M., 1949. 106 p.

Tyulina L. N. Larch forests of the northeast coast of Baikal and the western slope of the
Barguzinsky Range, Tr. Botanitch. in-ta AN SSSR. 1954. Ser. 3. Vyp. 9. P. 150—209.

Urusov V. M., Lobanova I. ., Vartchenko L. I. Conifers of the Russian Far East - valuable objects
of study, protection, breeding and use. Vladivostok: Dalnauka, 2007. 440 p.

Volf E. L. Observations on frost hardiness of woody plants, Tr. byuro po prikl. botan. 1917. T. 10.
No. 1. P. 1—146.

Volf E. L. Park and arboreum of Forest Institute, Izvestiya Leningradskogo lesnogo instituta. 1929.
Vyp. 37. P. 235—268.

Wu Zheng-yi and Peter H. Raven (eds.). Flora of China, Volume 4. Beijing: Science Press; St.
Louis: Missouri Botanical Garden. 1999.

Lintnuposanue: Opnosa J1. B., ®upcos I. A., Tpodumyk J1. ., Kapameiwesa A. B. Keaposbii
ctnaHuk (Pinus pumila (Pall.) Regel, Pinaceae) — uctopua nsyyeHus, COBPEMEHHOE COCTOAHUE B
6oTaHuueckux cagax CaHkT-MeTepbypra u NepcneKkTUBbI €ro UCMONb30BaHWA B 03ENEHEHUMU HA
CeBepo-3anaae Poccuum // Hortus bot. 2019. T. 14, 2019, ctp. 100 - 123, URL:
http://hb.karelia.ru/journal/atricle.php?id=6445. DOI: 10.15393/j4.art.2019.6445

Cited as: Orlova L. V., Firsov G. A., Trofimuk L. P., Karamysheva A. V. (2019). Siberian dwarf pine
(Pinus pumila (Pall.) Regel, Pinaceae) — history of study, the current state in the botanical gardens
of Saint Petersburg and the perspectives of its use in greening in the North-West of Russia //
Hortus bot. 14, 100 - 123. URL: http://hb.karelia.ru/journal/atricle.php?id=6445

123


http://dx.doi.org/10.15393/j4.art.2019.6445

	14 / 2019
	Кедровый стланик (Pinus pumila (Pall.) Regel, Pinaceae) – история изучения, современное состояние в ботанических садах Санкт-Петербурга и перспективы его использования в озеленении на Северо-Западе России
	Siberian dwarf pine (Pinus pumila (Pall.) Regel, Pinaceae) – history of study, the current state in the botanical gardens of Saint Petersburg and the perspectives of its use in greening in the North-West of Russia

