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MuxTa rpaunosHan (Abies gracilis Kom., Pinaceae) B CaHKT-leTepbypre
U JleHUHrpaacKkon o6nacTu: UCTOPUA UHTPOAYKUUU, BUONOrMueckue
0COOEHHOCTH U CNOCOObI ee pa3MHOMEHHUA
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AHHoTayuA: CtatbA NOCBALLEHa UHTPOAYKLMHU, BUOMOrMYECKUM
0COBEHHOCTAM M criocob6am pasMHOXEHWUA MUXThI rpaLuosHon (Abies
gracilis Kom.). 310 pacTeHue Bbipawusaetca B CaHkT-INeTepBypre ¢ 1986
r., B JleHuHrpaackoi obnactv Ha Kapenbckom nepetueike - ¢ 2009 r.
Jlyywime ak3emnnApel B BospacTe 33 net agocturatot 7,1 M BbICOThI. [epBoe
cemeHolueHue - ¢ 2007 r. B BospacTte 17 neT, 3aMeTHO paHbLue Mo
CPaBHEHWIO C MPUPOAHBLIMK YCIIOBUAMW ECTECTBEHHOTO apeana. BHauane
3MM30AMYECKOE U He exeroaHoe, ¢ 2016 r. ctano perynapHeim, B 2019 T. -

obunbHoe. BexoxecTtb cemaH coctasndaet 0,12-0,29 %, cemeHHoe
noTomMcTBO Brnepsble nosyyeHo B 2015 r. CemeHa 0TnnYakoTcA BbICOKOM
napTeHoKapnuen, Npu PeHTreHorpaprMUYecKoM aHanu1se BbiABNAeTCcA
MyCTO3€PHUCTOCTb, HECHOPMUPOBAHHOCTb 3HAOCMEPMA U
HeA0BbINONHEHHOCTb 3apoabiiia. [pu BeretaTMBHOM PasMHOXEHWK
yepeHKamu BbIX0A cocTaBun Ao 67,5 %. MNMpoueHT ykopeHeHua
yBEenMunBaeTCca nNpyu MCNonb30BaHWM OPUrMHAIbHBIX MHOTOKOMMNOHEHTHbIX
CTUMYNATOPOB KOpHeo6pasoBaHWA. B onbiTax No pasmMHOXEHWIO NPUBUBKOW
B NpuKnaz cepAueBuHON Ha kambuii Ha noasoi Abies balsamea (L.) Mill.
npwxusaemocTb coctasuna 81,8 %. PasaMHoXeHne BO3MOXHO BCEMMU TpeMSA
cnocobamu: ceMeHamu, YepeHKamu 1 npueuekoi. NMpobnemoin octaroTca
HWU3KaA BCXOXECTb CEMAH U MEASIEHHOE Pa3BUTUE PACTEHWI B MONOAOM
BO3pacrTe.

MonyueHa: 12 ¢peBpana 2020 roaa MoanucaHa K neyaTtu: 26 aHBapa 2021 roaa

BBegeHue

MuxTa n3awHaa wnu rpauvosHan (Abies gracilis Kom.) asnfaetcaA oAHMM M3 HaUMeHee pPacnpoCTPaHEeHHbIX B
KynbType XBOWHbIX pacTeHunt B Poccuun. lNepBoe ynomMuHaHue O poLle NWXTbl rpaLuo3HOW NPUBEAEHO B KHUre
KpawenunHHukosa C. M. "Onucanune 3emnu Kamuatku". MposBoaa BcecTopoHHee uccneaosaHue Kamuatkm B 1737—
1741 rm., nyTewecTBeHHUK M wuccrnepoBatenb CtenaH KpalleHWHHWKOB cobpan YHUKanbHbIM ECTeCTBEHHO-
UCTOPUYECKUI MaTepuan 06 3TOM He M3YYeHHOM Toraa paroHe Poccuu, ero pacTUTENbHOM W KMBOTHOM MMPE,
NPUPOAHLIX YCIOBUAX, XU3HW U A3bIKE KOPEHHOro Hacenexua. B ero Tpyae (KpaweHuHHukoB, 1755) npvBoautcA
KpaTKoe onucaHue MUXTOBOM poluu 6nu3 ycTba pekn CemAunk (LLemeub) Ha TUxooKeaHcKoM nobepexbe n-oBa
KamuaTka. NpeanonoxutenbHo, NepBbiM NOCETU POLLY MUXTbl rpaunosHoi leopr Ctennep sumon 1744 roaa.
OaHako B ero pyHaameHTanbHoMm Tpyae «OnucaHve 3emnu Kamuatku» (Ctennep, 2011) HET ynoMUMHaHWA O NuxTe
Ha Kamuatke. BoamoxHO onucaHune 6bino B ero pykonuck «Historiam plantarum Kamtschaticarums». K coxaneHuto,
€e MNOWUCKM He YBEHYasICb YCNEXoM, M OHa, BEPOATHO, yTepaHa (LLUtpekkep, 2012).

Cneaytollee obcrenoBaHve NMUXTOBOM POLLM MPOBES U3BECTHbIM YuéHblit Kapn ¢oH Outmap 9 ceHTAbpa 1854
r. (Outmap, 1901). OH caenan KpaTkoe O6oTaHuyeckoe onucaHue Abies gracilis. ABTOp BbiCcKasarn CBOM
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NPEANOSIOKEHUA O MPOUCXOXAEHUU NMUXThbI rpayno3Hon: «OUYeHb CTPaHHO Takke U TO 0OCTOATENbLCTBO, YTO JIEC
3TOT pacnpocTpaHaeTcA He NOCPeACTBOM O0BCEMEHEHMSA, U YTO BO BCEW 0051acTW He HAMAEHO HWU OOHOrO Aepesa
3TOr0 BWAA, BO3HMKLLErO M3 CEMEHU. OTOT OCTPOB XBOMHOMO fleca M3BECTEH 34eCb C APEBHEWLUMX BPEMEH M
OCTaeTcA MOCTOAHHBIM B CBOMX rpaHuuax. Ecnu nuxta, pactywas B yctbe CemMAuMKa, NPUHAANEXUT K APYromy
BUAY, TO cam dakT npebuiBaHUA ee 34ech elle Bonee MHTEPECEH, Tak Kak B MOCNEAHEM ClyYae 3TOT MasieHbKWI
OCTPOBOK XBOMHOrO fieca Okl 6bl €AMHCTBEHHEIM MECTOM HaxOXxAeHus 3Toro Buaa B Kamuatke. A nonarato, uto
nuxTy ycTbA CemAunKka cneayeT cuntatb MAEHTUYHON C MUXTOWM A0NMHbl Kamuatku» (Outmap, 1901: 654-655).

Georg Wilbelm Stellers
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Puc. 1. A - ctpanuua 13 kiurn CtenaHa KpalweHnmHHukoBa «OnucaHue 3emnu KamyaTtku» ¢ ynoMUHaHUEM O polLue
MUXTbl rPaLMO3HON; b - TUTYNBHBIK NUCT NepBoro u3aaxua kHurn Meopra Ctennepa «OnucaHue 3emnu Kamyatkm»,
Jlennuyur, 1774.

Fig. 1. A - a page from Stepan Krasheninnikov’s book “Description of Kamchatka Land” with a mention of a
graceful fir grove; b - The title list of the first edition of George Steller’s book “The description of Kamchatka Land”,
Leipzig, 1774.

B kauecTBe camocTonTensHoro Buaa Abies gracilis 6bina onvcaHa B. J1. KomaposbiM B 1901 1. mo npucriaHHbIM
emy obpasuam. Bo Bpems akcneavunn 1909 r. Komapos npoxoamn no AosnHe peku CeMAumK, HO B MUXTOBOK poLle
He 6bin (Komapos, 1912). OnucaHnue atoro Buaa 6el10 caenaHo no obpasuam, nepeaaHHbIM MECTHBIMU XUTENAMM
B 1890 . u B 1909 r. (Komapos, 1951). OH cuutan Abies gracilis Hanbonee 6nuskoi K Abies sachalinensis (F.
Schmidt) Mast. XoTa no aHaTOMU4YECKOMY CTPOEHWIO XBOMHOK MWUXTa rpauuosHas ropasao 6nuxe Kk Abies sibirica
Ledeb. B 6onee nosaHux pabotax B. JI. Komapos (1927, 1951) cuutan ee 6onee 6nuskoit c Abies nephrolepis
(Trautv.) Maxim.

lMpoucxoxaeHne nuxthl rpaunosHord Ha KamuyaTke ocTtaetca elé A0 KoHua He BbIACHEHHLIM. BbiaBuranuch
camble pasHooBpasHble Bepcuu. CambiM MPOCTHIM O0OBLACHEHMEM ObIIO TO, YTO CEMeHa 3aHecnu M3 Apyrux
perMoHoB ntuybl. Ho 3TO HEBO3MOXHO, Bedb CemMeHa NPOXOoAAT 4Yepes MULLEBAPUTENbHYI0 CUCTEMY Yy MTUL
NPUMEPHO 3a HECKOMBbKO YacoB, CpeaHsas ckopocTb noneta ntuy 40-80 kwm/uac (LLterHBaxep, 1956), a 6nwxaniume
obnactu pacnpocTpaHeHna nuxtel Ha CaxanuHe u KypunbCKkux ocTpoBax OTCTOAT OT BOCTOKa Kamuatku Ha 1200—
1300 kunomeTpoB. [pyras runotesa npeanoriaraeT aHTPOMOreHHbI xapaktep (Kopnauesckuii, 1968; Bobpos,
1978) noasneHuna Abies gracilis Ha Kamuatke. OHa npeanonaraeTt, YTO CeMeHa rpalMo3HON MUXTbl B APEBHOCTH
npuBesNu U3 APYrMX PErMoHOB MECTHble XWTENM - KOPAKW, uTenbMeHbl. Ho aTa runoTtesa He Hawna
noaTBepxaeHUi. B HacToswee BpemA 6onblMHCTBO UccrneaosaTenei (Typkos, LamwuH, 1963; HaymeHko 1 ap.,
1986; KoxeBHukoB, KoxesHukoBa, 2006; Hewaraesa, Pupcos, 2006) paccmaTpuaroT Abies gracilis kak penukt
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pPaHHEMNENCTOLEHOBLIX XBOMHO-LLUMPOKONTMCTBEHHbIX JIECOB, PacnpoCTPaHeHHbIX Ha monyocTpoBe Kamuatka Ao
Hayana NnencToLEeHOBbIX ONeAEHEHUN.

TakcoHoMMYecKana camocToATeNbHOCTb BuAa Abies gracilis Kom. He npu3HaBanacb BCEMMU UCCefoBaTenaMu.
B nutepatype MOXHO BCTPETWUTb PasfuuyHyl0 TPaKTOBKY 3TOr0 TakCOHAa. Tak, OHa paccmaTpuBanacb B paHre
pasHOBMAHOCTU MUXTbl cuBupcKoi — Abies sibirica Ledeb. var. gracilis (Kom.) Patschke (Patschke, 1913) wnu
MUXTbl caxanuHckon — Abies sachalinensis var. nemorensis Mayr (Hulten, 1927), Abies sachalinensis var. gracilis
(Kom.) Farjon (Farjon, 1990; Farjon, Page, 1999). B uetBépToM TOMe wu3daHuA «CocyaucTble pacTeHuA
Cosetckoro [anbHero Boctoka» oHa BrtoYeHa B CUHOHWMBI Abies sachalinensis Fr. Schmidt (KoponaunHckui,
1989). A. Rehder (1949) n G. Krussmann (1995) cuutanu ee cuHoHumoMm Abies nephrolepis (Trautv.) Maxim.
OZnHako 60SbLIMHCTBO OTEYECTBEHHbLIX aBTOPOB PAacCMaTPUBAOT TO TAKCOH KaK CaMOCTOATESbHbIW, SHAEMUYHbIN
ana Kamuyatku, yracaowmin eua (Opnosa, 2003). B AonosHEHMAX M M3MEHEHWAX K u3aaHuio «Cocyauctble
pacteHus Cosetckoro LanbHero Boctoka» (1. 1-8, 1988-1996), 6bin BoccTaHOBMNEH BUAOBOM cTatyc Abies gracilis
Bo «®nope poccuiickoro LanbHero Boctoka» (KoxeBHukoB, KoxeBHukoBa, 2006). Kak camocToATeNbHbI BUA
Abies gracilis sxntodeHa B. A. Heaonyxko (1995) B «KoHcnekt aeHapodnopkl poccuickoro dansHero Boctoka», ¢
yKasaHueM (c. 12), uto «AaHHbIA BUA BNIM30K, HO He ToxaecTBeH Abies nephrolepis n Abies sachalinensis».

CornacHo uccneaosaHuam, npoeeaeHHbIM J1. B. Opnoson (2003), Abies gracilis Kom. no mop@osiornyeckomy
CTPOEHWUIO BETeTaTMBHLIX U PEMPOAYKTMBHBIX OPraHoB MOXHO paccmatpuBaTth B paHre Buaa Onuskoro K Abies
nephrolepis (Trautv.) Maxim., BmecTe ¢ KoTopbiM OH BXoAMT B pAaa Nephrolepides. Abies gracilis otnnuaetca ot
Abies nephrolepis 6onee menkumu (2,5-5 cm an., 2-2,5 cm Tonw.) wuwkamu (y Abies nephrolepis wuiwku 4,5-6,5
cM Aan., 2-2,3 cM TonL.), MOPPONOrMYECKUMN OCOOEHHOCTAMW CEMEHHBIX U KPOMOLLMX YELlyW U CEeMSAH, a Takke
KOPOTKUMK U y3kumun (1220 mm an., 0,8-1 MM LWMp.) XBOMHKaMW; KPacHOBAaTO-TEMHO-KOPUYHEBOW WU
3e/1eHOBaTO-PHUOSIETOBON OKPACKOM BEPXYLUEUYHbLIX MOYEK U FOfbIMKA (MK OYeHb cabo onyLleHHbIMM) MOSI0AbIMM
noberamu (Opnosa, 2003; OpnoBa, ®upcos, 2003; Orlova, Firsov, 2004; ®upcos, Opnoea, 2008, 2019). lo
JaHHbIM pAJa aBTOPOB, NWXTa M3ALLHAA OTNMYaeTcA OT ONIM3KOPOACTBEHHLIX BUAOB TaKKe OCOBEHHOCTAMM
MUKPOCTPYKTYpbl Kopbl (PackatoB, HaymeHko, 1978), HeKoTOpbiIMM CheundUUECKUMU OUOXUMMUYECKUMU U
du3nonornyeckumn nokasarenamu (Haymenko, 1981).

Pesynbtatel annosumHoro u AFLP aHanuso nonynauui (Semerikova et al., 2011, 2012; Cemepukoea, 2016)
NMOATBEPXAAIOT, YTO 3Ta MMXTa ABNAETCA APEBHUM aBTOXTOHHbIM BMAOM Ha Kamuatke, POACTBEHHBIM Kak
Abies nephrolepis, Tak u Abies sachalinensis. MNMpu aTom aaepHas u xnoponnactHaa AHK y Abies gracilis 6nvxe K
Abies sachalinensis, a MTOHK coBnagaet ¢ matepukoBbiM BUAOM Abies nephrolepis.

EnvHcTBEHHAA B M1pe polua nuxThbl rpaLuno3Hon Ha nnowaaun meHee 20 ra (Bcero okono 30 ThicAY AepeBbEB)
Haxoautca B Poccuu, B yctbe p. CemAunk, Ha TuxookeaHckom nobepexbe n-oBa Kamuyatka. OHa umeeT
reorpaduyeckme KoopavHatbl ¢ ceBepa Ha tor 54°08'38.6"N - 54°08'22.5"N, ¢ 3anaga Ha BocTok 159°56'14.2"E -
159°56'57.0"E. Powa npeacTaBnsaeT cobow BbITAHYTHIM MAacCUB, PaCMONTOXEHHBIW C Oro-BOCTOKA HA ceBepo-3anag.
B HacToAlee BpemA YHWKanbHaA polja NWXTbl rPaLMO3HOW HAXOAMTCA MoA OxpaHowh KpoHouxoro
rocyAapCTBEHHOro 3anoseAHuKa. MakcumMarnbHbIM BO3pacT AMKOPACTYLUMX AEepPeBbEB MUXThI cocTaBnAeT 225 ner,
cpeaHui Bospact - 130 net. CpeaHaa BuicoTa - 13 M, cpeaHnn anameTp cteona — 25 CM; MakcUmanbHaa BbicoTa
nuxtel — 17 m (Haymenko 1 ap., 1986).

Abies gracilis 3aHeceHa B KpacHyto kHury Kamuatku (2007), BXOAMT B AONOSHUTENbHBIN CMIUCOK B NMPUIOXEHUU
KpacHot kaurn PO (2008): «[NepeueHb TAKCOHOB pacTeHUi W rpubOoB, KOTOPbIE HyXAaoTcA B 0COOOM BHUMAHWUMU K
MX COCTOSIHWIO B MPUPOAHON cpese M MOHUTOpPUHre». OHa BKIOYEHA B NEPBOE U BTOPOEe u3aaHue «KpacHoW KHUMm
CCCP» (1978, 1984) Kaxk penuKTOBbIM 3HAEMUK, a Tawke B "List of endangered woody plants of the Russian Far
East" (Nedoluzhko, 1999). Kpome Toro, ato oavH u3 Tpéx Buaos Poccuitckoro danbHero BocToka, BKAOUYEHHbBIN B
"Global Red List of Conifers" (Farjon, Page, 1999). K coxaneHuio, nuxta rpauuosHas OWWOOYHO He Obina
BrtovyeHa B KpacHyto kHury PCOCP (1988), Tak Kak Mo HeAOpasyMEHUIO «pacTBOpUIacb» B CMHOHMMAX MUXThI
caxanuHckow (Abies sachalinensis) (dupcos u ap., 2008, 2010).

lMuxta rpauvosHana (Abies gracilis Kom.) B KynbType BCTpe4YaeTcA O4YeHb PEeAKO M TOMbKO B OTAESbHbIX
60TaHWYECKUX Kosmmekuuax. JJoctaTtouHo AONroe Bpemd, 40 BTOPOM MOMoBUHbI XX Beka, oHa He Obina BBeAeHa B
KynbTypy (Bacunbes, YxaHoB, 1949; KpacHanA kHura CCCP, 1978, 1984). B masHom 6oTaHWyeckom cagy PAH B
Mockse oHa npeacTtaBneHa ¢ 1967 r (Demuaos, 2005). B HacTtoAwee Bpema B konnekuun [BC 4
pacteHun Abies gracilis. CemeHolleHMe y HuWx He Habniogaetca. MccnepoBatenbckue paboTbl MO HUM He
A0CTaTOYHO OCBELLEHbI.
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Puc. 2. CnyTHWKOBBIA CHUMOK POLLM NUXThI M3ALLHOW B KpOHOLIKOM rocyAapCTBEHHOM 3anoBeAHuKe Ha KamuaTtke.
Fig. 2. Satellite image of a graceful fir grove in the Kronotsky State Nature Reserve in Kamchatka.

Bonbluve ycunua no pacnpocTpaHeHuto eé cemaH caenaHbl KpoHOUKUM rocyAapCTBEHHbIM 3anoBeAHWUKOM.
Cewyac aT0T BMA npeacTaeneH B borannyeckom capy lNetpa Benukoro BotaHWyeckoro MHCTUTYTa MMenun B. J1.
Komaposa PAH (Cankr-MeTep6ypr), MonApHo-anbnuickom 6GoTaHWueckom cagy-uHctutyte (MABCH, Kuposck,
MypmaHckas o6nactb), [MmaBHom 6otaHuueckom caay (Mocksa), AeHApapuu AMYPCKOrO rocyAapCTBEHHOMO
necoycTpouTenbHoro npeanpuatT1a M Ctaspononbckom 6oTaHnyeckom cagy (KapnyH, 1999). OnHako, o AaHHbIM
O. A. ToHyapoBoit (2015), B MABCW nuxTa rpauvosHas uncnutcs Kak Abies nephrolepis (nuxta Genokopas). B
MABCW Abies gracilis BblpalleHa M3 CeMAH, NOMy4YeHHbIX M3 KpOHOLKOro rocyAapCTBEHHOrO 3anoBeAHWKa Ha
KamuaTke B 1986 I. PacTeHun BbicaxeHbl B AEHAPAPUK B OKPECTHOCTAX . Anatutel. MmetoT 6ann 3MMocToMKocTy 1
— 3umyeT 6e3 noepexaeHuit (JlanuH, Cuaxesa, 1973).

B BotaHunyeckom caay lNetpa Benukoro BotaHuyeckoro nHctutyta umenun B. J1. Komaposa PAH (BEWH) atot
BUA KynbTuBupyetca ¢ 1986 r. (PupcoB u ap., 2015). B aApyrom MHTpoAyKUuuOHHOM LeHTpe CaHkT-lNetepbypra,
JlecoTexHn4ecKkoM rocyaapcTBEHHOM yHMBEPCUTETE, NUXTa rpayrosHan noasunack ¢ 1992 r. (Opnosa v ap., 2011).
. A. ®upcos, J1. I. Tpodpumyk u J1. B. Opnosa (2015) B uTOroBon cratbe, NOCBALEHHON MHTPOAYKUUW MUXThI
rpaynosHoi B CankT-lNeTepBypre, OTMETUNM, YTO STOT PeaKvi Bua ropbl poccuickoro HdanbHero BocToka B
BotaHnuuyeckom cagy Metpa Benukoro BeipaiyuBaetcs ¢ 1986 r., nepeoe cemeHolleHune Habntoganoce B 2007 T, a
B 2015 . BNepBblE MONYYEHO CEMEHHOE MOTOMCTBO. Jlyylune aKk3eMnnapbl K TOMy BPEMEHU AOCTUIIM 5,9 M BbICOTHI
B Bo3pacTte 30 ner.

OaHaKko Ao cuUx nop MHorMe GrUonorMyeckne 0COBEHHOCTH NUXThI MPALMO3HOW B YCII0BUAX KynbTypbl Ha CeBepo-
3anaane Poccuu ewwé He A0 KOHUA M3yyeHbl. B HacTosALen ctaTbe NOABOAATCA OCHOBHbLIE UTOMM UHTPOAYKLMUMU 3TOrO
pPeaKoro U LEHHOro BuAa xBOWHbIX dropbl Poccun no cocToAHMio Ha oceHb 2019 . ¢ y4ETOM AOMONHUTENbHbIX
pacLUMPEHHbIX UCCIeA0BaHU 3a NpoLleALlne roabl.

MpuHAaTel cneaytowme cokpaweHuna: BUH PAH — Bortanuueckun caa [lMetpa Benukoro BotaHuueckoro
uHcTUTYyTa umenn B. J1. Komaposa PAH, BAC T[NTY - Bepxuuit [HeHapocas Cakt-MNeTtepByprckoro
rocyAapCTBEHHOrO fiecoTexHuyeckoro yHnsepcuteta, HOC OTpaaHoe - HayuyHo—onbiTHaA ctaHuna OTpaaHoe BUH
PAH, He ucn. — He ucnbITEIBANOCh, N-0B — NOSYOCTPOB, NMOC. — MOCENOK, P. — PEKA, Y4Y. — YYaCTOK, BbIC. — BbICOTA,
3K3. — IK3EMMNMIAP, LIT. — LUTYK.
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Puc. 3. Abies gracilis Ha Hay4HO-0OMbITHOW cTaHuMKu OTpaaHoe (JleHuHrpazackas o6n.) B Mae 2017 r. O4HONETHU M
noGer ¢ BEPXYLUEYHOM NMOYKOU. HKHAA CTOpOHa XBOW 0AHOMETHero nobera.

Fig. 3. Abies gracilis at the Otradnoye scientific experimental station (Leningrad Region) in May 2017. One-year
shoot with apical kidney. The underside of the annual shoot needles.

O61beKTbl U MeToAbl UCCrefoBaHUN

O6bektamn uccrenoBaHus ABNAnMcb 11 sk3emnnApoB B Konnekuuu BotaHuueckoro caaa Metpa Benvkoro,
oAHO pacteHue B BepxHem geHapocaay JITY, oAHO pacTeHWe Ha Hay4yHO-OnbITHOM cTaHuun «OTpagHoe» BUH
PAH, a Tawke Tpu pacTeHWs Ha TeppUTOPHUM OOLLECTBEHHbIX FOPOACKWX MPOCTPAHCTB M HA YaCTHbIX ydacTKax.
Bcero Habntopanock 16 pacteHuid. OLEHKY XU3HEHHOTO COCTOAHMWA pacTeHWi MpoBoAMSM No mMeTonuke B. A.
AnekceeBa (1989): 1 - 3n0poBble, 2 - NOBpeXAeHHble (ocnabrieHHble), 3 - CUIIbHO MOBPEXAEHHbIE (CUIBHO
ocnabneHHsle), 4 - oTMupatone, 5a - CBEXHI CyxocTon, 56 — cTapbii cyxocToi. PeHonornuyeckue HabnroaeHus
nposoaunucb no metoavke H. E. BynbirnHa (1974). Ce3oHbl, MOACE30HbI M deHoaTanbl roga npuHATel No H. E.
BynbirnHy (1982).

3UMOCTOMKOCTb oueHuBanack no wkane M. K. NanuHa: 1 - noBpexaeHui HeT (pacTeHue He obmepsaer); 2 -
obmep3aeT He 6ornee NoMOBUHbI ANIMHBLI OAHONETHUX NOBEroB; 3 - 0OMEP3atoT OAHOMETHWE NOGErn NOMHOCTLIO; 4 -
o6mMep3atoT ABYNETHUE U Boriee cTapble YacTu PacTEHU; 5 - 0BMEP3aET KPOHa 10 YPOBHA CHErOBOrO NMOKPOBa; 6 -
obmMep3aeT BcA HaA3eMHas YacTb; 7 - pacTeHUe BbiMep3aeT NonHocThio (JlanuH, 1967; JlanuH, CuaHesa, 1973).

BeicoTta pactenuit Ao 3,00 M n3mepanace MEpHOH HUBENTMPHOW peikon ¢ TouHocTeio Ao 0,01 M go BeIC. 5,30 M —
¢ ToyHoCTho 0 0,1 M. BeicoTy 6oree KpynHbix AepeBbeB onpeaensnu BeicotomepoM Nikon Forestry Pro ¢ warom
uamepeHusa BbicoThl 0,2 M. lnameTp cTBONa M3MepAcH Ha BbicoTe 1,3 M. OBcriejoBaHWE pacTEHUI NPOBOAMIIOCH
B BeceHHee-neTHWe nepuodbl 2017-2019 rr. 3amepbl cpeaHUX roAoBbIX NPUPOCTOB MPOBOAMIIOCL B 4 TOUKax Mo
CTOpOHaM CBeTa B TPEXKPATHOW NMOBTOPHOCTH.

KauectBO cemAH npeABapuTENbHO OLEHUBANIOCh PEeHTreHorpaduuyeckuM MeTOAOM Ha — annapaTHO-
NPOrpaMMHOM KOMIMSIEKCE HA OCHOBE NEpPeABWXHOW pPeHTreHoAanarHoctuyeckon yctaHosku MPAY-02 (Apxvnos u
ap., 2020). B coctaB ycraHoBku [IPAY-02 BxoAAT: peHTreHosawutHaA Kamepa AnA nposBeAeHud
peHTreHorpaduuecknx paboT; WMCTOYHWMK PEHTTEHOBCKOTO M3nydYeHua MoHobnoyHoro tuma PAM70M-0,1H-1;
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MPUEMHMK PEHTFEHOBCKOTO M300PaXEHMA Ha OCHOBE MHOrO(MYHKLMOHANBHOrO MOPTATUBHOIO MSIOCKO-NAaHEeNbHOro
AeTeKTopa AnA UMbPOBOH peHTreHorpaduu; ynpaenatowas paboyana CTaHUMA C YHUBEPCASbHBIM MPOrpaMMHbLIM
obecneyeHMemM AnA aHanusa LUUPPOBLIX PEHTTEHOBCKUX W300paxeHun cemsaH. Koad@UUMEHT yBenuueHus
usobpaxeHua coctaenan 3,0x ANA PEHTreHOBCKOM Cbemku. OpraHusauus-paspaboTyMk W NpeanpusaTUe-
usrotoutenb: 3A0 «OJITEX-Mea», CaHkT-MeTepBypr, Poccus.

MoA3WMHKWI NOCeB CeMAH MPOBOAMIICA Ha rpAdbl UK B ALLMKM 6e3 YKPLITUA, C HernlyOoKoM NPUCHINKOW NOYBHI.
B kadyecTBe cyOcTpaTa Obina WcCronb3oBaHa CMECb CaZoBOW 3eMJIM, PACKUCIIEHHOro Topda M rMnecka B
COOTHOLLleHuH 1:1:1.

Cratuctuyeckyto 06paboTky AaHHbIX MNPOBOAMIM MeToAamu  AucnepcuoHHoro aHanusa (ANOVA) c
ucnonb3oBaHWeM CTaTUCTUYeckor mnporpammbl  Statistica 10.0. (StatSoft, Inc. 2011), pasnuuma cuuTanuch
3HauyMmbIMK npm p< 0,05.

Cxembl pasmelLeHWa pacTeHni caenaHbl ¢ nomoLlbio nporpammbl Garden Planner 3.4.7. BospacT v pasmepsl
pacTeHWi NpUBELEHEI N0 COCTOAHMIO HA HOABPbL 2019 T.

PesynbTaTbl U 06cymaeHue

lMuxTa rpaynosHana B botannueckom caay lMetpa Benukoro BotaHuyeckoro nHcTutyTa nmenun B. J1. Komaposa
PAH BbipawynBaeTca ¢ 1986 r., B konnekuuu MNapka-aeHapapua 11 aepeBbeB AByX 06pasLoB, Bce BbipalleHbl 13
CeMfAH, MOJyYeHHbIX M3 MPUPOAHLIX ycrnoBui KpoHoukoro sanoBeaHuka Kamuartckoi obnactu. M3 Hux 8 aks.
BblpalleHbl 13 CeMfAH, nomy4yeHHbix B 1984 . u3 npupoabl KpoHouKoro 3anoBefHuka (Yepes 06nacTHOW LEeHTP
akosnoruu, Enuzoso, Kamuatckana o6n.). CemeHa nocesHsl 10 mapta 1986 r. mocne crtpatMdukauuu, B3own 2
anpena 1986 r.; 3 aK3. M3 ceMsaH coOpaHHbIX TaM e, NocefHHbIX oceHbto 1990 r. [lata nosaBneHua Bcxoaos — 10
ntoHa 1991 .

JepeBbA BbiCaXeHbl Ha yyacTku: 94 (59°58'09.6"N, 30°19'30.7"E) - 5 k3., 142 (59°58'12.6"N, 30°19'11.4"E) - 3
3K3. U NO OAHOMY O3K3. Ha yd. 127 (59°58'08.8"N, 30°19'17.1"E), 135 (59°58'10.1"N, 30°19'13.5"E) n 139
(59°58'10.4"N, 30°19'15.6"E).

Puc 5. Pacnonoxenue Abies gracilis Ha yuyactke 142
BotaHunueckoro caga MNetpa Benukoro BUH PAH.

Puc. 4. Pacnonoxenue Abies gracilis Ha yuactke 94
BortaHuyeckoro caaa Netpa Benukoro BUH PAH.

Fig. 5. The location of Abies gracilis on the site 142 of the

Fig. 4. Location of Abies gracilis on site 94 of the Botanical Botanical garden of Peter the Great BIN RAS.

Garden of Peter the Great BIN RAS.
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MepBana nocaaka Ha y4y. 139 npeactaenAeT coboi NamMATHOE AepeBo, BbicaKeHHOe naypeatom HobeneBckon
npemun akagemvkom PAH XXopecom MBanoBuuem Andéposbiv 21 maa 2002 r. B anpene 2004 r. BoicaxkeH 1 9Ka.
Ha yy. 127. B anpene cneaytowero 2005 r. BoicaxeH 1 9k3. Ha yy. 135 (nocaaka B. HO. Hewaraesow u I. A.
dupcosa). B Tom xe 2005 r., 30 anpens, BblcaxeHbl 5 3k3. Ha y4. 94, npy Nocaake camoe KpyrnHoe AepeBo 2,27 M
BbIC. (Tabn. 1). B oktA6Gpe 2005 r., BbicaXeHb! 2 3K3. Ha y4. 142. TpeTui aK3. Ha yu. 142 noacaxeH 15 anpena 2007
r.

Tabnuua 1. XapaktepucTtuka pacteHui Abies gracilis Ha yyactke 94 napka-aeHapapua BUH PAH

Table 1. Characteristics of Abies gracilis plants in section 94 of the arboretum park of the BIN RAS

Pactenua Ha yu. 94 NQ 1 Ne 2 Ne 3 Ne 4 Ne 5
Bospacr, net 33 33 33 33 33
BeicoTa, m 6,70 3,15 3,95 5,04 5,35
[MpoeKuua KpoHbI, M 3,1x3,2 2,3x1,8 2,3x2,4 2,9x2,8 3,0x3,1
Junamvetp cTBONa, MM 131 51 73 92 108
YXn3HeHHOe cocToAHKUE no 1 3 1 2 2
AnexceeBy

Cyxue BeTkH, % 5 30 7 7 10
CpeaHuit roaoBow NpuMpocT B 6616 42+10 49+11 80+18 60x15
2017r., Mm

Cpeanui ronosom npupoct B 83+22 81+15 8419 92+26 7920
2018 r., Mm

CpeaHuii rogosov npupoct B 6515 52+13 43+14 47+15 42+12
2019 r., Mm

CpeaHan noAomKUTenbHoCTb 4 3 4-5 4 4

XXU3HU XBOU, net

Mo cocTtosiHMio Ha oceHb 2007 r. B BotaHnueckom caay BUH PAH cpeaHss BbicoTa ocobei Bospacte 22 roaa
aocturna 2,06+0,95 m npu anameTpe cteona Ha Bbicote 1,3 m - 30+10 mm. KpoHa npasuibHadA, HU3KOOMyLLEHHas,
ot 1,1x0,9 mo 1,8x1,6 m; y Gonee monoavix AepeBbeB B 17 net BbicoTa coctaBnAeT 1,53+0,38 m. CpeaHuit
MPUPOCT BepXyLLkK nocnesHero roga 190+110 mm, GokoBbix noberoB nepsoro nopaaka — 100£70 MM, BTOPOro
nopsaka — 6050 mm. Mo xoly pocTa MuxTa rpayuosHas 3aMeTHO OTCTaeT OT MUXT CaxasMHCKOW U GenoKopow
(Pupcos, Opnosa, Bonuaxckasn, 2008).

Mo cocToAHuMIo Ha oceHb 2019 . camoe KpynHoe AepeBo Ha y4y. 139 B Bo3pacTe 33 f1eT A0CTUIIO BbICOThI 7,1 M.
Ha y4. 94 B rpynne u3 nAaTW AepeBbeB camMoOe KpymnHoe AOoCTUraeT BbICOTHI 6,7 M, npu AvameTtpe cteona 131
MM. lepeBbA Ha y4y. 142 (rpynna v3 3 LWT.) MMEKT MeHblUMe pasmepsbl: BoicoTa OT 3,93 A0 4,72 M, TaK Kak OHM
6onee Monoavle. MNMoaTBepAaETCH, UTO MUXTA rPaLMo3HaA OTIMYaeTCa MEASIEHHBIM POCTOM KaK B MpUpoae, Tak u
B KynbType. Kak BUAHO U3 puUC. 6, NPUPOCT MO BbLICOTE OCTAETCA NPUMEPHO PaBHOMEPHLIM, YyTb YBENTMYMBLLUCH B
nocnenHue roabl (3ametHee ¢ 2009-2010 rr.). Beretaynio oHa HauMHaeT Ha NMepBOM 3Tane «pasrapa BECHbI» MO
Kanengapto npvpoabl (Pupcos, CmupHoB, 2012), B 3aBUCMMOCTHU OT NOroAbl, B NEPBOM — Hayane BTOPOW AeKaabl
Masi, paHblle MHOMUX APYrMX BUAOB NUXThI. JinA 3TOro BUAA XapaKTepeH KOPOTKMIA nepuoa pocTa noberos (Gupcos
u ap., 2015). B boraHuueckom cagy lNMeTpa Benukoro pacteHWA BNoNHe 3MMOCTOWKKU U NOBPEXAEHMIA OT MOpPO3a He
umetoT. Mpu BU3yasibHOM OCMOTPE Ha BCEX 0OCNENOBaHHbBIX PACTEHUAX HE OBHAPY)KEHO MOBPEXAEHUN 3UMHWMM
Mopo3amu (MOpPO30OOMH) HAA3EMHOW YacT1 PACTEHWUA M BECEHHUX COMTHEYHbBIX OXOroB XBOM.

Takxke He 0OHapyXeHO MOBPEXAEHUI XEPMECOM M 6ONEe3HAMMU, 0ObIYHO NMOPaXKAOLLMMMU MUXTbI — LLFOTTE MUXThbI
(Bo3byautenb rpub Lophodermium nervisequium), Oypoe wWwoTTe (Bo3Byautenb rpub Herpotrichia juniper),
nobypeHve (Bo3dyauTens rpub Rhizosphaera pini) v pxaBunHa (Bo3dyauTtens rpub Pucciniastrum goeppertianum).
Ha nuxTtax, pacTtywux Ha yyactkax 94 NQ 2, 142 NO 10 u NQ 11, HabnoaaeTcA YacTUYHOE ycbiXxaHue, NoXenTeHne
XBOM, BO3MOXHO, BbI3BAHHOE HEAOCTATKOM Bnaru 13-3a 3aryLeHHOCTU NoCaaoK.
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Puc. 6. InHamuka pocta Abies gracilis B BotaHnueckom caay MNetpa Benvkoro BUH PAH (m). MNpeacTtasneHsl Bce
pactenuna NQ 1—11, HabntoaeHua 20052019 rr.

Fig. 6. Growth dynamics of Abies gracilis in the Botanical garden of Peter the Great, BIN RAS (m). All plants are
presented NQ 1-11, observations 2005-2019.

Tabnuua 2. Xapaktepuctuka pactenuit Abies gracilis B BotaHuueckom caay MNetpa Benukoro BUH PAH Ha
yyactkax 127, 135, 139, 142

Table 2. Characteristics of Abies gracilis plants in the Botanical garden of Peter the Great, BIN RAS, in sections

127, 135, 139, 142

Pacrenuna 8 BUH PAH Yu. 127, Yu. 135, V4. 139, VYu.142, VYu.142, VYu. 142,
Ne 6 Ne 7 Ne 8 N 9 Ne 10 NS 11

Bospacr, net 33 33 33 28 28 28

BeicoTta, m 5,35 5,75 7,10 4,72 4,30 3,93

[MpoeKuna KpoHbI, M 3,1x3,2 4,1x4,4 2,8x3,4 2,0x2,1 2,2x2,2 2,0x1,9

Jnametp cTBONa, MM 102 146 112 92 86 80

YXunsHeHHoe cocToAHue no 1 1 1 1 2 3

AnekceeBy

Cyxwue BeTkH, % 3 4 5 1 10 30

CpeaHui ronosow 62123 85+31 6521 72122 50+15 46+16

npupoct B 2017 r., MM

CpeaHuii ronoso 77130 108+35 80+28 10537 58+18 41+12

npupoct B 2018 r., MM

CpeaHuii ronoso 89+29 62122 48417 76128 56+17 38+10

npupoct B 2019 r., Mm

Cpeannan 5-6 6-7 5-6 5-6 3 3

NOAOMKUTENbHOCTb XU3HU
XBOM, neT

B BepxHem [leHapocaay CaHkT-INeTepbyprckoro rocyiapcTBEHHOIO SIECOTEXHUYECKOro yHUBEPCHUTETa UMEeTCA
OZHO MosioAoe AepeBo 3Toro BuAa Ha yd. 17 (89) (59°59'41.4"N, 30°20'20.7"E), BeicoToi 3,56 M. PacteHns Obinu
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BblpalleHbl U3 cemsAH, MonyyeHHbIXx M3 KpoHoukoro sanosBeaHuka ¢ Kamuatku, cemeHa Obinn nocesHsl C. B.
LLleBuykom B CuBEPCKOM fnecxose, BCXoAbl nonyuyeHsl B 1992 r., OH e W nepefan pacteHus. B 2000 r. Gbinu
BblcaXeHbl 3 oksemnnApa Abies gracilis, nBa W3 HUX YCOX/IM OT CIlyYanHblX MPUYMH, Yy OCTaBLUEWCA MUXTh
CemMeHoLLeHns He Habnoaaetca. MuxTa rpaunosHaa 3MMOCTOWKA M XONOAOCTOMKA, XOPOLLUO MEePEHOCHUT KOPOTKMUI
BEreTayMoHHbI CE30H, OTNMYaeTca MeaneHHbiM poctom (Opnosa 1 ap., 2011).

M3 BortaHunueckoro capa [letpa Benwukoro nuxta rpauyvosHad nepedaHa Takke Ha WMHTPOAYKUMUOHHbLIE
UcnbITaHUA B AeHAPapUi HayuyHo-onbiTHOW cTaHuun OtpaaHoe BUH PAH (Mpuosepckuit paioH JleHnHrpaackon
obnactu). B otmnune ot CaHkr-lNeTepbypra, AeHapapuii OTpaAaHoOe HaxoAMTCA B MOA30He cpedHen TaWru, Ha
ceBepe Kapenbckoro nepetueiika, B 100 KM K ceBepy, B 6ofiee CypOBbIX KMMaTMUYecKux ycrnoBuax. PacTeHue
BbIpaLLeHO U3 cemsH, NonyyeHHbIX U3 KpoHoukoro 3anoseaHuka, scxoasl 1991 r. OHo nepeaaHo B HOC OtpaaHoe
8 okTAbpA 2009 r., rae nocaxeHo Ha nocTosHHoe mecto H. M. Bacunbesbiv (Opnoea v Ap., 2014) HA OTKPLITOM
COJTHEYHOM MecCTe, A0CTaToO4YHO yBrnaxHeHHoM (60°48'43.4"N, 30°14'18.2"E). Ha oceHnb 2019 . 5T0 pacTteHue
BbicoToMn 5,0 M, ¢ anameTpom cTBona 131 Mm. 3umMocTonKoCTb 1.

Tabnuua 3. Xapaktepuctuka pactenuit Abies gracilis B BepxHem Jenapocaay MTY, HayuyHO-OMNbITHOM CTaHLuu
OTpagaHoe, napke «Jlybku» B CecTpopelke U B noc. KomnockoBo Ha Kapenbckom nepeLueike

Table 3. Characteristics of Abies gracilis plants in the Upper Dendro Garden of SFU, the Otradnoye scientific
experimental station, the Dubki Park in Sestroretsk and in the village Koloskovo on the Karelian Isthmus

PacteHua B CI6 BAC CI6 HOC napk napk NoCenoK

JleHuHrpackoi obnactu [TITY, yu. 17 OtpagHoe «HyOku», «JlyBku»,  KomockoBo
3K3. 1 3K3. 2

Bospacr, net 28 28 25 25 25

BeicoTa, m 3,56 5,0 2,80 2,63 4,8

[MpoeKuusa KpoHbl, M 2,2x2,1 2,5x2,6 1,9x1,9 1,6x1,8 2,0x2,2

AnameTtp ctBONa, MM 57 131 54 46 73

XXun3HeHHOe cocTofHWe Nno 1 1 1 2 1

AnexceeBy

Cyxue BeTkH, % 2 2 1 2 1

CpeaHnii ronosov npupoct B 52115 119+30  52+17 50+15 67112

2017 r., Mm

CpeAHuii roaoBov NpUMpoCT B 7522 138+41 44+19 75124 78+17

2018 r., Mv

CpeAaHuii roaoBovi mpupoctT B 47+14 115+32 58+25 72122 64115

2019 r., Mm

CpeaHaa noAomMKUTENBHOCTL 6 5-6 6 5 6-7

XXU3HU XBOWU, Nnet

OaHo zepeBo m3 nutoMHuka BUH PAH nepenaHo B LleHTp komnnekcHoro 6naroyctpoictea AAMUHUCTpaLUK
CaHkT-MNeTepbypra B r. MywknHe B okTabpe 2011 ., B Bo3pacTe 21 roa. JanbHeiwas cyabba ero HeussecTHa
(3TOT yyacToK NpeactaBnsaeT coboi 3aKpbITYO ANA NOCETUTENel, U30NMPOBaHHY0 TeppuTopuio). B 2017 1. ewe
ZBa pacTeHua nepedaHbl B MapK KynbTypbl M oTAbixa «[yOku» B CecTpopeuke W MocaeHbl Tam Ha AETCKOW
nnowaaxe (60°05'21.4"N, 29°56'15.4"E — oxk3emnnap 1 1 60°05'21.7"N, 29°56'15.3"E — axk3emnnap 2). [lo sToro B
rOPOACKMX caZax U napkax 3a npeaenamu 6otaHuueckux canoB Abies gracilis He BcTpevanach.

JBa pactenus u3 BblpawieHHbix C. B. LleBuykom B CuBepckom necxose (Bcxoabl 1992 r) B 2000 . 6binu
MOCaXKeHbI Ha TeppuTopumn xpama Ceatoro MNMpenoao6Horo Cepra PaaoHexckoro Ha CpeaHeit Poratke B CaHKT-
MeTtepBypre. K coxaneHuo, oHM ObinyM NOBPEXAEHbl MPWU CTPOUTENbHLIX pabdotax M ycoxnu. Toraa e OAHO
pacteHue Oblno mepeaaHo Ha YacTHbIM yyacTok B mocenke KomockoBo Ha Kapenbckom nmepelueike Ha 70 Kwm
ceBepHee Crl16 (60°35'19.6"N, 30°11'16.7"E). Ha oceHb 2019 r. nuxTa umena BbicoTy 4,8 M U AuameTp ctBona 73
MM. CeMeHoLLeHWs He HabntogaeTcs.

B npupoae B reHepatusBHyio dasy Abies gracilis Bctynaet B Bo3pacte 70 neT, CeMeHOoLeHWe eXerofHo
Habntonaetca y 2-3 % AepeBbeB, MOMIHO3EPHUCTOCTb CEMAH He MpeBbiaeT 7 %, nabopaTopHas BCXOXECTb B
peakux cnyyasx gocturaeT 12 %, rpyHtoBad — 0,01 % (Haymenko, 1978). B BotaHuyeckom caay Netpa Benwukoro
B 2007 r. y ABYX JAEpeBbEB, BbICAXEHHbIX HA OTKPLITOE COSIHEYHOE MecTO, B Bo3pacTe 17 neTt Bnepsble
HabnoAanock CeMeHoLeHWe, U Bbinu NonyyeHbl cemeHa. BepxHasa YacTb LWMLIKKA 0ObIYHO 3anvMTa CMOJION, YTo ee
CKNeuBaeT M MpenATcTByeT onadeHuto cemaH (Pupcos u ap., 2008, 2015). OaHako cemeHa oOKasanucb
HEBCXOXMMU. B nuTepaType MMeITCA yKkasaHua Ha TO, YTO MHOrMEe MOMbITKM BBECTM 3TOT BUA B KyNbTypy
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OKasblBanuch 6esycnellHbIMU B CBA3KM C HU3KWM KauecTBoM cemAH (HelwaTtaesa, ®upcos, 2006).

Tabnuua 4. CemeHolueHue Abies gracilis B Botannyeckom caay MNetpa Benukoro BUH PAH B 2014-2019 rr.

Table 4. Seeding of Abies gracilis in the Botanical garden of Peter the Great, BIN RAS in 2014-2019

roa nokasaresnu Yu. 94, N0 Yu.94 N0 Vuy. 94 N0 Vy. 94 N04 VYuy. 94, NO5 VYu. 127, NQ
1 2 3 6
2014 Hauano cospeBaHua 15.09 - 15.09 12.09 15.09 -
Konunuecteo wuwexk  >10 = 5 12 >10 =
Macca 1000 ceMfH, I He U3M. = HEe U3M. 5,69 5,25 -
BcxoxecTb cemfH, % HeBCX. - HE 13M. HEBCX. HEeBCX. -
2015 CeMeHOLLEHNs HU Yy OAHOM 0cobu He Bbino
2016 Hauano cospeBaHuA - - - 12.09 - -
KonuuecTtso wuwek - = = 3 = =
Macca 1000 cemaH, - = = 5,92 = =
r.
BcxoxecTb cemaAH, % - - - HEBCX. - -
2017 Hauano cospesaHna 10.09 12.09 15.09 10.09 12.09 -
Konunuectso wuwexk  >20 4 10 14 15 -
Macca 1000 cemaH, 7,14 He uam. 5,47 5,29 He uam. -
r.
BcxoxecTb cemfAH, % HeBCX. HE 13M. HEBCX. HEBCX. HEe U3M. -
2018 Hauano cospesanua - = = 03.09 = =
Konunuectso wuwek - = = 32 = =
Macca 1000 cemaH, - - - 5,75 - -
r.
BcxoxecTb cemaH, % - - - 0,12 - -
2019 Hauano cospeBaHua 28.08 25.08 03.09 28.08 28.08 03.09
Konunuectso wuwek  >50 11 21 85 >30 12
Macca 1000 cemaH, r 4,78 6,50 5,02 3,17 5,16 5,93

Cemb net cnycta nocrne NepBOro cemeHoweHus, B 2014 1., LIMLIKMA CO3PEnU y 5 AepeBbEB, U CEMEHOLLUEHUE
Obino 6onee 0bunbHLIM. CemMeHa O cobpaHbl ¢ 0TAENBHO CToALLEero Aepesa Ha y4y. 135 B Hauane oktabpa 2014
r. OHu Bbinn nocesiHbl 15 okTABpsA 2014 r., Bcero 700 wWwT. ceMsaH. Bexoabl noasunuck B cepeanHe Mas 2015 r.,
BCXOXeCTb — nvwb 0,29 %. K Hayany oceHu mepBOro roda XW3HW BblcOTa ceAHueB gocturia 2,5-3 cMm. Takum
06pa3oM, 3aech BrePBLIE MOSTyYEHO CEMEHHOE NMOTOMCTBO, U NOABUIIUCL PACTEHUA MECTHOM PEMPOAYKL MW BTOPOro
nokoneHua (Gupcos u ap., 2015).
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Puc. 7. CemeHolueHue Abies gracilis Ha Hay4YHo-onbITHOW cTaHuun OTpaaHoe (JleHuHrpaackas o6n.). Monoasle
wuwkKn: 15.06.2018 r. LLnwku nepea cospesaHunem: 27.08.2018 r.

Fig. 7. Seeding of Abies gracilis at the scientific experimental station Otradnoye (Leningrad Region). Young cones:
15.06.2018. Cones before ripening: 27.08.2018.

Tabnuua 5. CemeHolueHne Abies gracilis B BotaHnyeckom cagy MNetpa Benunkoro BUH PAH Ha yu. 135, 139, 142 1
Ha Hay4HO-0OnbITHOW cTaHumMn OTtpaaHoe B 2014-2019 rr.

Table 5. Seeding of Abies gracilis in the Botanical garden of Peter the Great, BIN RAS, at sections 135, 139, 142
and at the Otradnoye scientific experimental station in 2014-2019

Foa [lokasatenu Yu. 135, Yu. 139, VYu. 142, VYu.142, VYu. 142, HOC
No 7 No 8 No 9 No 10 NO 11 OtpaaHoe

2014 Hauano cospeBaHua  12.09 = = = = =

KonuuectBo wuwek 23 - - = - i
Macca 1000 cemaH, r 6,54 - - = - -

Bcxoxectb cemaH, % 0,29 - - - - -

2015 CeMeHOLLEeHUA HU Yy OAHOM 0cOBM He BbINo

2016 CeMeHOLLEHNs HU Yy OAHO# 0cobu He Bbino

2017 Hauano cospesanna  12.09 15.09 = 10.09 10.09 14.10
KonnuecTBo wuwek 12 19 = 7 4 48
Macca 1000 cemsH, r 5,91 3,76 - HE 13M. He uam. 5,38
BcxoxecTts cemaAH, % 0,18 HEBCX. = He n3m. He U3M.  HeBCX.

2018 Hauano cospeBaHuA - 03.09 - - - 07.09
KonnuyecTBo wunwexk - 1 = = = 18
Macca 1000 cemsaH, r - He U3Mm. - = = 7,96
BcxoxecTtb cemaAH, % - HEBCX. - - - 0,29

2019 Hauano cospesanna  28.08 28.08 28.08 25.08 25.08 03.09
Konunuectso wuwexk >80 >20 28 37 22 57
Macca 1000 cemaH, r 4,56 5,14 5,55 4,82 6,38 7,25

Uepes roa B 2016 I. cemMeHoLLeHWe ObINO TOMBKO Y OAHOW MUXThl Ha yy. 94 (NQ 4). Ha cneaytowmit, 2017 .,
WMWKY cospenn y 9 AepeBbeB. HO BOMbLIMHCTBO CEMSAH OKa3a/iMCb HEBCXOXMMM. Bsownu nuwb cemena,
cobpaHHble C OTAEeNbHO cToAlero Aepesa Ha yd. 135, BcxoxecTb coctaBuna 0,18 %. B 2018 r. wuwKku Bbinu
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TONMBKO Y ABYX AepeBbeB Ha yu. 94 (NQ 4) n yu. 139. BexoxecTb cemaH ¢ yy. 94 toraa aocturna 0,12 %.

B 2019 r. BnepBble NpOM30LLI0 MHTEHCUBHOE ceMeHolleHne y Bcex 11 sksemnnapos Abies gracilis napka BUH
PAH. MapameTpbl 3T0r0 heHomeHa npuBeaeHbl B Tabnuyax 4 v 5.

Ha HayuHo-onbiTHOM cTaHuun OTtpaaHoe BUH PAH nepBoe cemeHoweHue npousowsno B 2017 r. MoxHO
NPEeANOoSIoKUTb, YTO OHO BbINO MHULMKUPOBaHO noakopMkoi NPK yaoBpeHuamu. PacteHne B BospacTe 26 net Aano
006UNbHBLIA ypoXal CemMsH, KOTOpblE OKasasiMCb HEBCXOXWMW. Ha crneaytolimii roa npu MeHbLUEM KONMYecTBe
wnwwek, Bnepeble B HOC OTtpaaHoe 6b1in nonyyeHbl BCxoxue cemeHa (BexoxecTb 0,28 %). B 2019 r. cHoea 610
06unbHOE cemeHoLleHue. Tak nocneanve 3 roaa B HOC OtpasHoe yaaétca nonyynTb cTabuibHbIA ypoxan cemsH
Abies gracilis.

Puc. 8. CemeHolueHune Abies gracilis B botaHnueckom caay Netpa Benukoro BUH PAH Ha yuacTtke 94. CemeHa
NMOMHOCTBLIO CO3PESH, LWKLLIKK paccbinatoTteq, 03.09.2018 r.

Fig. 8. Seeding of Abies gracilis in the botanical garden of Peter the Great, BIN RAS, at site 94. The seeds are fully
ripe, the cones are scattered, 03.09.2018.

B 2019 . 0TMEYEHO NepPBOE CEMEHOLLEHWE NMUXThI FPaLMO3HON B napke «LyOku». Y pacteHuns (3k3. 1) BbI3pesno
2 wuukv. Bce cemeHa okasanucb HeEBbIMOMHEHHbIMU. B CaHkt-Metepbypre u JleHuHrpazackoi obnactu nuxta
rpaLuosHas Hauyana CeMeHOCHUTb ropasao paHblle, YeM 3TO OTMEYEeHO B nutepartype ANf NPUPOAHbLIX YCIOBUNA.
CeMeHoLLEHWE BHaYase anu30AMYECKOe, HO MOTOM CTaHOBUTCA Bosiee peryfapHbIM.

M3 Bcex Bbille NPUBEAEHHbLIX AaHHbIX MOXHO cAenaTb BbIBOA, YTO ANfA CTAaOMIbLHOTO cemeHolueHusa Abies
gracilis HeobxoanMbI crneaytoLLne GaKTopbl: XOPOLLAA OCBELLEHHOCTb, JOCTATOYHOE YBIIQXHEHUE MOYBbl. B TeHu
BonblUNX JEPEBLEB UMW MPU 3aryLLEHHOW NocazKe, B CyXOM MecTe pesynbrathl ByayT ropasao xyxe. XenatenbHa
noakopmka NPK yanoBpenuamu. Ha HayuHo-onbITHOW cTaHuun OTpagHoe MOAKOPMKa MPOBOAMIACH CreayHLUM
obpasom: B cepeauHe aBrycta BHocuncsa MoHodocdart kanus (PK) B konmuectee 15—20 r/m2, BeCHOM cpasy nocne
TaAHWA cHera (TpeTbA Aekaaa anpens) BHocunack kanuvHaa cenutpa (NK) B konnuectee 20-25 r/m2. BHeceHue
MPOBOAMIIOCH HA NPUCTBOJLHLIN KPYr AMaMeTpoM 3 M.

Ona BHeApeHus B KynbType Abies gracilis BHe eCTeCTBEHHOTO apeana BaXHO W3Y4uUTb ee CrnocoObl
PasMHOXEHWA U BOSMOXHOCTb MOJyUYEHHA XM3HECNOCOBHOro NOTOMCTEA.

Jna nsyyenuna kayectsa cemaH Abies gracilis npoBeAeHO Ux peHTreHorpaduyeckoe uccneaosaHue. Usyvanuco
cemMeHa, cobpaHHble B BotaHnyeckom caay MNetpa Benukoro ¢ yu. 139 (NQ 8) B 2017 1, ¢ yu. 94 (NQ 4) B 2018 . v
Bce cemMeHa (11 oBpasuo), cobpaHHble B 2019 . A Takke cemeHa, cobpaHHble Ha cTtaHuuu OTtpaaHoe B 2017-
2019 rr. Ha puc. 9 1 10 npuBoasTcA ABe Hanbosiee XapakTepHble PEHTFEHOrPaMMbl CEMSAH MUXThbI FPALMO3HOM.
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Puc. 9. CemeHa Abies gracilis, cobpaHHble B BotaHnyeckom caay MNetpa Benukoro BUH PAH (CaHkT-MeTtepbypr)
Ha y4y. 142 (NQ 9) B 2019 ., U UX PEHTrEHOBCKUE N30BPaKEHHS.

Fig. 9. Abies gracilis seeds collected in the Botanical Garden of Peter the Great, BIN RAS (St. Petersburg) at
section 142 (NQ 9) in 2019 and their x-ray images.

Puc. 10. CemeHa Abies gracilis, cobpaHHble Ha Hay4HO-oMbITHOM cTaHuun OTpaaHoe (JleHnHrpaackas o6n.) B 2019
I., U UX PEHTIEHOBCKME N300PaKEHUS.

Fig. 10. Seeds of Abies gracilis collected at the Otradnoye scientific experimental station (Leningrad region) in 2019
and their x-ray images.

PeHTreHorpauyecknii aHanuMa BCEX WCCefoBaHHbIX 00pasuoB cemsaH Mokasan, 4To nojasnftollee
OONbLUMHCTBO CEMAH OKasanucb MNycTbIMW. HapyXHbIX NOBPEXAEHWH HET, Kak HeT W NOBPeXAEeHwWiH
3HTOMOBPEAUTENAMM. BbifiBNeHbl  criedylolMe  CKpbiTble  AedeKTbl  CeMAH:  NYCTO3ePHUCTOCTb,
HECPOPMMPOBAHHOCTb 3HAOCNEPMa M 3apoAbllla, HeAOBLINOMHEHHOCTh. [aHHbIM akT 1 oBycrnoBun KpairHe
HW3KYIO BCXOXECTb UCCIELyeMbIX CEMSAH.

B 2015 r. M3 cemsH, cobpaHHbix Ha y4. 135 (NQ 7) B ceHTAbGpe 2014 r., BriepBbie yAanock NonyYynTb CEMEHHoe
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MOTOMCTBO BTOPOro nokoneHusa (®upcoB u ap., 2015). Mocne 310ro 6bINO HECKONBKO HeyAauHbIX OMbITOB MO
npopalumBaHuio cemaH Abies gracilis, cobpaHHbix B BoTanuuyeckom cagy Metpa Benukoro BMUH PAH v B HOC
OTtpaaHoe.

Cneayowunii yaayHbld ONbIT MO MPOPALUMBAHWIO CEMSAH MUXTbl Fpauuo3Hoi Obin noctaeneH B CaHKT-
MeTepOByprckom rocyaapcTBEHHOM arpapHoM yHuBepcuteTe (CIM6 FAY). Beinn ucnonb3oBaHbl ceMeHa, cobpaHHble
B ceHTABpe 2017 r. B BoTtaHnueckom caay Metpa Benukoro BUH PAH ¢ nuxTbl rpauunosHoi Ha yd. 135 (NQ 7).
MoceB 6k NPOBEAEH CBEXECOBPaAHHBIMY CEMEHAMM B Hauyarie oKTAGPA B OTKPbLITbLIM PYHT. B Hauane uioHs 2018 .
noABunnce Bcxoabl. BexoxecTb coctasuna 0,18 %.

Puc. 11. Ceanubl Abies gracilis uepes 100 aHer nocne noABNEHUA BCXOAOB.

Fig. 11. Abies gracilis seedlings 100 days after emergence.

B 2019 r. 6binM nonyyeHbl BCXOAbl MWXTbl FPALMO3HOW M3 CemAH, coBpaHHbiXx B ceHTAbpe 2018 . B
BotaHunyeckom caay lletpa Benukoro ¢ nuxTbl rpaynosHon Ha yd. 94 (NQ 4) u B HOC OtpaaHoe. BexoxecTtb
cootBeTcTBeHHO cocTasuna 0,12 n 0,29 %. Npu nocese oceHbio 2018 r. B page Apyrux oOnbITOB CEMEHa OKas3anucb
HEBCXOXMMU. [laHHbIE CBEAEHbI B Tabnuuy 6.

B 2018-2019 . npoBedeH psAA SKCMEPUMEHTOB MO MPOPALUMBAHWIO CEMAH MWUXTbl M3ALLHOW 6e3
cTpatuduKauMM C MUCNOMb30BAHUEM OPUIMHANBHBIX PErynATOPOB MpopacTaHWA CeMAH, paHee MoKasaBLUWX
3D PEKTUBHOCTL NPU NpopaLumnBaHnun ceMaH Pinus sibirica n Pinus pumila (Karamysheva et al., 2019; Kapambiwesa
v ap., 2019). Bo Bcex cnyyanx Bbli NOMyYeH OTpULUAaTENbHbLIA PE3ynbTaT — CeMeHa He B3OLLIH.

CoTtpyaHukamu maeHoro 6otaHuyeckoro caga umenu H. B. LinuynHa PAH B MockBe nocTaBneH SKCMepUMeHT
Mo rnpopaiwmBaHuto cemsH Abies gracilis, cobpanHbix B HOC OtpaaHoe B 2019 r. MNocrne ctpatudukaumu B
oTtannusaemon Tennuue 02.03.2020 r. 66110 BbiceaHo 1200 wT. cemaH. Ha 22.03.2020 r. B3OLWWAN 2 CEMEHU MUXThI
rpauuosHon (0,167 %).

Obpatlyaet Ha ceba BHUMaHWe KpaWHe MeasieHHbIM POCT cefHLeB B nepsble 2 roaa. Ha BTopoi rog Gonblue
naeT pasBUTUE Pa3BETB/IEHHOW KOPHEBOM CUCTEMbI. 3UMOCTOMKOCTb CeAHLEB — 1, TakaA e, KaKk U y B3POCHbIX
pacTeHun.

Tabnuua 6. PesynbTaTthl noceBa cemsaH Abies gracilis cBexxecobpaHHbEIMU ceEMEHaMM

Table 6. The results of Abies gracilis freshly picked seeds sowing
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NC Mecto cbopa cemaH [ata noceBa KonuuectBo  BcxowecTb, CpeaHaAs BbicoTa

CeM#H, LUT. % yepes 3 Mec., MM

1 BWH PAH yu. 135 (N0 15.10.2014 700 0,29 25-30

7)
2 BWH PAH yu. 135 (NQ OKTABPb 2720 0,18 22+4

7) 2017
3 BWH PAH yu. 94 (N@ 18.10.2018 1640 0,12 2313

4)
4 HOC OtpaaHoe 18.10.2018 1035 0,29 24+4

M3-3a HU3KOW BCXOXECTU CEMAH W KpaiHe MensIeHHOro pasBUTUA CenHLEB WHTEpPEeC MPeacTaBnaloT Crnocobbl
BereTaTMBHOrO pasMHOXeHWUa Abies gracilis. o pesynbratam ucnbiTaHui B MaBHom GoTaHuueckom caay PAH B
Mockee (Jemuaos, 2005), BEIXOA YKOPEHEHHBIX YEPEHKOB MUXThI U3ALLHOM cocTaBun 27 %. Takol pesynbtat Obin

nosyyeH npu oBpaboTKe YEpPEHKOB pacTBopoM 3-uHAonunmacrnaHon kucnotel (MMK) B koHueHTpauuun 0,01 %
(1:10000) B Te4eHUH 24 yacos.

Puc. 12. YkopeHeHHble YepeHku Abies gracilis (ceHTa6pb 2015 T.).

Fig. 12. Rooted cuttings of Abies gracilis (September 2015).

B pesynbrate npoBefeHHbIX uccneaosaHui (Kupunnos u ap., 2016; Trofimuk et al., 2019) Ham yaanocb
YBENUUYNTb BbLIXOL YKOPEHEHHbIX YEPEHKOB A0 67,5 %. TaxkoW pesynbtat Obla MOSYYEH MPU UCMOMb30BaHWM
OpWUTMHAMbHBIX  CTUMYNATOPOB  KOopHeoBpasoBaHudA. [nAa  3PdEKTUBHOTO  YKOPEHEHWS  YEpPEHKOB  Oblinun
MCMonb3oBaHbl Mpenapartbl, UMetoLUe B CBOEM COCTaBe Kak WM3BeCTHble (3-WHAONWYKCycHadA KUcnoTa), Tak M
opurnHanbHble (3-(1H-nnaonun-3)-2-(4-tuokco-1,3,5-TpMasvHunn-1)-nponMoHOBaA KMCNoTa) perynatopbl pocta M
OMONOrMYECcKN aKTMBHbIE BeLLecTBa (aMMHOKMCNOTHI, caxapa), ycunuBatolwue WX AEHCTBUE W OOHOBPEMEHHO
ABNAOLUMECA NUTaTENbHOW cpeno. MpPoCTENLMM TakuM CTUMYNATOPOM KOpHeoOpas3oBaHWs fABMAETCA COCTaB,

COCTOSALLUNA K3 3-VIH£I.OJ'IVIJ'IyKC)/CHOFI KMCNOTbI, IMMUKUHA U MoKO3bl. C HUM BbIXOA YKOPEHEHHbIX YepeHKOB COCTaBuIl
42,5 %.
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Puc. 13. YkopeHeHHble YepeHku Abies gracilis. Yepes roa (ceHTabpb 2016 1.). Yepes 3 roaa (mai 2019 r.).

Fig. 13. Rooted cuttings of Abies gracilis. A year later (September 2016). After 3 years (May 2019).

CpesKky yepeHKoB Abies gracilis nydiie BCcero NpoBOAWUTL, KOrAa pacTeHWe HaxoAUTCHA B COCTOAHWUM ryBoKoro
NoKoA (TpeTbA Aekada AekabpA — AHBapb). Cpesky npoBoaAaT Hebonbwnmu BeTBaMM (40-60 cMm) C ceBepHoi
CTOPOHbI HWXHEN YacTU KPOHbI. JI0 YKOPEHEHUA BETBU XPaHAT B CHEry uiau B xonoaunbHuke npu 0° ... +3°C. OnA
YKOPEHeHUs: 0ObIYHO MCMOMb3YOTCA YepeHKku ¢ 2-3 Mmexaoysnuamu aAnuHon 10-18 cm. YkopeHeHue npoBoadT B
nepuoa ¢ 20 anpenda no 10 maA (BTopon PpeHoaTan «OXUBEHUA BECHBLI» — NepBbIN — BTOPOM GeHoaTansbl «pasrapa
BECHbI») B MPUTEHEHHOW YNIMYHOW Tennuuke. [na yKOPEHEeHWs MCMOonb3yHT pasnuyHble cybctparthl. Haunyulive
pesynbTathl NOy4unuch B cybcTparte, COCTOALLEM M3 KPYMHO3EPHUCTOrO NecKa, BEPMUKYIMTa U BEPXOBOro Topda
(pH 3,5-4,5) B cooTHOLEHMM 3:1:1. OCEHbIO YKOPEHEHHBIE YEPEHKM BbICKMBAIOT Ha MPAAKM.

PasBute pactenuit Abies gracilis, pasMHOXEHHbIX YepPEHKaMU, NMPOXOAUT CriedyroLMM obpasom: Ha BTOPOM
roa WAET pasBUTME Pa3BETBIIEHHOW KOPHEBOW cucTeMbl. [puMpocT KpaliHe HesHauuTeneH. B nocneayowme roas
npuUpocT cTtabuneH u BodpacTaeTt. CpeHui NpupocT 3a 3 roga coctaenaeT 77+22 mm (16 pactenuit). MNepsbie 3-5
NeT nuxTa pacteTt BOOK, B BUAE BETKU. BepxyLueuHblih nober ¢popmupyeTtcs Ha 5-7 rod, U AepeBua npuobpeTatoT
€CTECTBEHHYIO POpMY.

Mocne nocneaHe Hawen ny6nukauyuu (Trofimuk et al., 2019) B 2019 . 6bII0 NoOCTaBNEHO PAA OMbITOB MO
YKOPEHeHUo 4YepeHKoB Abies gracilis ¢ y4acTuem CTUMYNATOPOB KOpHeoOpasoBaHWA B BWAE Myap, COAepXallux
M3BECTHbIE PEerynATopbl YKOPEHEeHUA (3-MHAOMMUMYKCYCHAA KUCOoTa, O-HapTUIYKCYCHAA KUCNOTa) U OAHOCTEHHbIE
yrnepoaHble HaHoTpyObkn (SWCNT). XoTA Mchnonb3oBaHWE CTUMYNATOPOB KOpHeoOpasoBaHWs B BuAe nyap
npezesibHO ynpoLlaeT npolecc 06paboTKM YePEHKOB, BbIXOA YKOPEHEHHbLIX YUEPEHKOB He npeBbickn 50 %.

B HacTofLlee BpemA BHyTpMBMAOBaA M3MeHUMBOCTb Abies gracilis He u3yyeHa, u eé Kynstusapbl B Poccuu
HensBecTHbl. [Mpu oTOOpe M 3aKPEenseHUU MepcnekTUBHBEIX GOPM HEOoBXOAMMO 3HaTb CrnocoBbl BbICTPOro U
KayeCTBEHHOro pasMHOXeHWUA. OAHUM M3 Tak1X CNocoBOB ABNAETCA NPUBUBKA.
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Puc. 14. JletHue npuswusku Abies gracilis. Ha neBom cHUMKe: Ha cneaytowmni roa (vionb 2017 r.); Ha npasoMm: Yepes
2 roga (aseryct 2019 r.).

Fig. 14. Summer graftings Abies gracilis. In the left picture: the next year (July 2017); on the right: after 2 years
(August 2019).

MepBbIi SKCNEPUMEHT MO NPUBMBKE OblN NpoBeAeH Ha TeppuTopun BoTtannyeckoro cana BUH PAH 12.08.2016
I., Ha BTOPOM eHoaTane «cnaaa neta». B kauectse noABoa Mcnonb3oBaHbl 4-5 netHue ceaHubl Abies balsamea,
npeaBapuTeNbHO BbICXEHHbIE B ropliku. [MpuBon Abies gracilis npuBeseH M3 KpOHOUKOro 3anoBeAHWKa C
KamuaTku. B3AT ¢ nntocoBoro AMKopacTyLLero AepeBa, OT/IMYaroLLEerocA MHTEHCMBHOM rony6oBaToi OKPACKOM XBOM
(cenexkunoHHbIM 0THOP).

Bbin Mcnonb3oBaH cnoco® NPUBMBKM — B MPUKNaA CEpALEBWHOW Ha KambBui. Bcero caenaHo 33 npuBMBKM.
lMpuBMTEIE pacTeHuA noctaeneHbl B 3ateHeHHoe mecto. Ha 10.09.2017 r. mpwkunocb 27 npususok (81,8 %).
OceHbto cneayoLlero roaa pacTeHus C MPWXMBLUMMUCA MPUBMBKAMKM BbICaXeHbl Ha rpAakv. B mae 2019 r.
yAaneHsl YactTu noAsoA Bhilwe npusueku. CpeaHui npupocT 3a 3 roga: 22+7 mm, 2018 . - 63+17 mm, 2019 T. -
56120 mM. B 2019 r. y 6o/bLUMHCTBA pacTEHWH CHOPMUPOBAIICH BEPXYLLEYHbIA NOOET.

JaHHbIN  9KCNEepUMEHT MoKasblBaeT COBMECTUMOCTb Abies gracilis v Abies balsamea npu npuUBKUBKE U
BO3MOXXHOCTb Takoro cnocoba pasmMHOXEHWUA NWUXThbl rpalunosHon. OUeBUAHO, COBMECTUMbIMKU ByAYT NPUBUBKU U C
61mM3KkopoACTBEHHbIMKU NUxTaMu Abies sachalinensis v Abies nephrolepis.

Takum o6pasom, AnA PasMHOXEHWA MUXTbl FPaLMO3HOM MNOAXOAAT BCE TPW BhbIle YKasdaHHbIX crnocoba
pasMHOXeHusA. MpobnemMoi ocTatoTcA: HM3KAA BCXOXECTb CEMAH U MEANIEHHOE PasBWUTUE PacTeHUd B MONOAOM
Bo3pacte. JTO CrNpaBeAsIMBO MO OTHOLIEHWIO KaK K pPacTeHUAM, Pa3MHOXEHHBEIM CEMEHHBIM NyTEM, TaK U
BEreTaTUBHbLIM.

BeiBOAbI U 3aKntOUeHHUe

MuxTa rpauvosHas (Abies gracilis Kom.) B Cankr-leTepBypre Boipawyusaetca ¢ 1986 r., B Bospacte 33 net
aocturna 7,1 m BbIcoThl. [MepsBoe cemeHolleHne ¢ 2007 r., 3aMETHO paHblle MO CPaBHEHWIO C MPUPOAHLIMU
YCIOBMAMMW ECTECTBEHHOro apeana. BHavane Obifio anu3oauyeckuM M He exeroaHbiM, ¢ 2016 r. cTano
perynspHbiM, B 2019 . - o6unbHoe. BexoxecTb cemaH coctaenaeT 0,12-0,28 %, cemeHHoe NOTOMCTBO BrepBble
nonydyeHo B 2015 r. CemeHa OTNMYAOTCA BbLICOKOM MapPTEHOKApNWeW, Npu peHTreHorpaduueckoMm aHanuse
BbIABMAOTCA MYCTO3E€PHUCTOCTb, HECHOPMMPOBAHHOCTL 3HAOCMEPMA M HEeAOBLINOMHEHHOCTb 3apoabiwa. [lpu
BEreTaTMBHOM PasMHOXEHUW YepeHKamu BbIXoL cocTaBun A0 67,5 %. NpoueHT yKopeHeHuda yBenuumsaeTca npu
UCTONMb30BAHUM  OPWUTMHASIBHBIX  MHOFOKOMMOHEHTHBIX CTUMYNATOPOB  KOpHeoOpasoBawuAa. B onbitax no
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pasMHOXEHWUIO MPUBKUBKOW B MPUKNaa cepAueBUHOW Ha KamOui Ha noaBow Abies balsamea NpwXMBAeMoCTb WX
coctaguna 81,8 %. PasMHOXeHWE BO3MOXHO BCEMM TPemA crnocobamu: ceMeHamu, YepeHKaMu W MPUBMBKOM.
Mpobnemoi ocTarTCA HU3KAA BCXOXKECTb CEMAH U MEASIEHHOE Pa3BUTUE PaCcTEHMI B MOMIOAOM BO3pacTe.

KynbTypa nuxTbl rpalyMo3Hor MoXeT ObiTb NPOABKUHYTA Aarnblue Ha ceBep. Kak MeaneHHopacTyLias, oHa MOXeT
OblTb MpUroZHa AnfA anbnuHapuWeB M HeGONMbLUMX MApKOB M CadoB, FAe OrpaHUYMBAtOLMM PaKTOPOM ABMAITCA
KpynHble pasmepbl AepeBbeB. K motennenuto knumata B CaHkT-lMNetepbypre (Gupcos, 2014) nuxta rpauyunosHas
OTHOCMUTCH MoOKa HENTpanbHo, 6e3 U3MeHeHUIH, 0CTaéTcA 3UMOCTOWKOW M B NOCTIEAHWUE roAbl YCTOWUMBO CEMEHOCHUT.

BnarogapHocTH

PaboTa BbINoSHEHA B pamKax rocyAapCTBEHHOro 3afaHue Mo NIaHoBLIM TemMam «KonmeKunm XuBbIX pacTeHHUM
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ucnonb3oBaHua)», (AAAA-A18-118032890141-4) u «Cocyauctele pacteHus EBpasuu: cuctematuka, ¢ropa,
pacTuTencHble pecypcbl». (AAAA-A19-119031290052-1). ABTOopbl BblpaxarT MyOokyto 6GnaroAapHOCTb
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and methods of reproduction of graciful fir (Abies gracilis Kom.). This plant has been
cultivated in St. Petersburg since 1986 and in Leningrad Region - since 2009. The
best specimens have reached 7,1 m high under the age 33 years. The first fruiting
was observed in 2007 under the age 17 years, which is much earlier than in natural
habitats in Kamchatka. Originally the fruiting was episodic and not every year; it has
become regular since 2016, and was very heavy in 2019. Germination ability is 0,12-

0,29 %, the seed reproductions of second generation was obtained in 2015. The
seeds are characterized by high parthenocarpy. The high level of empty seeds, the
poor quality of endosperm and the lack of embryo are discovered on x-ray analysis.
On vegetative propagations by cuttings the ratio of rooted cuttings reach up to 67,5
%. The rooting percentage increases with the use of original multicomponent root
formation stimulants. The vitality of grafting by applying the pith on cambium with
stock of Abies balsamea (L.) Mill. was reached to 81,8 %. So, the propagation is
possible by all three methods: by seeds, cuttings and grafting. The problems remain:
the low germination ability of seeds and the slow growth and development of young
plants.
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