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POCT KEAIPA EBPOIMEACKOIO (PINUS CEMBRA L.) HA FOTE 3ANAJQHOMX CUBUPH

GROWTH OF SWISS STONE PINE (PINUS CEMBRA L.) IN THE SOUTH OF WEST SIBERIA

KntoueBbie cnosa: Pinus cembra, MHTPOAyK-
uyms, 3anagHas Cubupb, cemMeHHoe MOTOMCTBO,
KJIOHbI, MPMBMBKM, NAHALWAMDTHbLIN [M3akiH, asanta-
LUMSl, MOPO3OCTOHKOCTb, YyCTOHYMBOCTb K BpPEeAMTE-
JISM.

Kepp esponerickmit (Pinus cembra) otHocuTcs K
NATUXBOMHBIM COCHaM, uMmeeT b6nu3koe poacTso ¢
kegpom cnbupckum (P. sibirica), pacnpocTtpaHeH Ha
Bbicote 1300-2400 m Hap yp. m. B Anbnax u B Kap-
natax. Brnepsbie 6bin MccnepoBaH pocT Keppa eBpo-
nerckoro Ha tore 3anapgHon Cubupu. Ha HayuHOM
CTauMoHape B Nop30HE FOXKHOM Tanrn 6binn namepe-
Hbl MOpdponoruyeckme npusHakn y 11-neTHux KnoHos
M 21-neTHero CeMeHHOro MOTOMCTBA Keppa eBpo-
neickoro. [laHHblM BMA, [OBOMBHO XOPOLIO pPOC B
3TMX YCMOBMSX KaK B BUAE BEreTaTMBHOrO MOTOMCTBA
Ha nopBoe Kegpa CMBUPCKOro, Tak M B BUAE KOPHE-
cobcTBeHHbIX aepesbeB. He Habniopanock HecoBme-
CTMMOCTM MNPMBOEB Keapa €EBPOMeNCKoro M nopsos
Kepgpa cubupckoro. [lepeBbs mano MOBpPEK[AaNmCh
moposom. OT kegpa cMBMPCKOro Keap eBponercKui
3aMeTHO oTnuyancs no BHewHeMy Buay. OH umen
OTHOCMTENbHO Y3KYIO KPOHY 3a CYET MEHbLUEro yrna

™

OTXOX[JEeHnsi BETBEM OT cTBONMa. XBOS MMena Xapak-
TEepPHbIM CU3bIM OTTEHOK. Bup coBeplLueHHO He nopa-
>Kancs rpubHbIMKM MHAEKUMIMHU M HE MOBPEIKAANCS
BpegMTENsIMM Keapa CUMOMPCKOro, TaKMMK Kak Xep-
mec cubupckun (Pineus cembrae). XoTta gns okoHua-
TensHoro BbiIBOpa Heobxopumbl 6Honee Mmaccosble
McCnepoBaHus, 3TM pesynbTaTbl FOBOPST O TOM, YTO
KeOp €BPOMencKMM MOXKeT BbiTb yCrnelwHo MHTPpoay-
umposaH B 3anagHyro Cubupes.

Keywords: Pinus cembra, introduction, West
Siberia, seed progeny, clones, grafts, landscape
design, adaptation, frost resistance, pest re-
sistance.

Swiss stone pine (Pinus cembra) is a five-needle
pine closely related to Siberian stone pine (P. sibiri-
ca) and distributed at the altitudes of 1300-2400 m
above sea level in the Alps and in the Carpathians.
The growth of Swiss stone pine in the south of West
Siberia was studied for the first time. At the scientific
station situated in the subzone of the southern taiga,
morphological traits in 11-year-old clones and 21-
year-old seed progeny of Swiss stone pine were
measured. The species grew rather well under these
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conditions both as vegetative progeny grafted on
Siberian stone pine and as seedlings. There was no
incompatibility of the Swiss stone pine scions and the
Siberian stone pine rootstock. The trees were rarely
damaged by frost. The appearance of Swiss stone
pine differed from Siberian stone pine. It had a rela-
tively narrow crown due to a smaller angle between
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Kepop esponerickun (Pinus cembra L.) — ato
MepAJIEHHO pacTyllee XBOMHOE AEepeBO, KOTO-
poe Bblpactaet go 20-25 M B BbICOTY M MO-
et npoxutb go 1000 ner. 3ToT BMA, OTHO-
CUTCA K MATMXBOMHbIM COCHaM M FE€HETUYECKM
HacTonbko 6nM3ok K Keapy cubupckomy
(Pinus sibirica Du Tour), 4To HekoTopble aBToO-
pbl PacCMaTpPMBAIOT MX KaK MOABMAbl, cuMTasn
Kedp €EBPOMNENCKMA NEAHUKOBLIM PENMKTOM
Keppa cubupckoro [1]. Kepp eBponerickui
pacnpoctpaHeH Ha Bbicote 1300-2400 m Hap,
yp- M. B Anbnax, rge umeet bonee mnm me-
Hee cnnowHon apean, u B Kapnartax, rpe
MMeeT pasopBaHHbiM apean [2]. Ero wuwacto
BbIPALLMBAIOT B €BpoOnenckmux apbopertymax, B
TOM u4ucrne B BMAE Pa3HoObBpasHbiXx AeKopa-
TMBHbIX cbopm [3].

MpucnocobneHHOCTb Keppa €eBPOMENCKOro
K XONMOOQHOMY BbICOKOrOPHOMY KIIMMATy U ero
6nu1sKoe pPoACTBO C KeQpoOM CHMBUPCKUM MO3-
BOMAIOT MPEANONOMMUTb, YTO AAHHbIM BMO, MO-
XeT BObITb Nerko MHTPOAYLMPOBaH Ha Teppu-
Toputo Poccun, ocobeHHo B panoHbl, Haxo-
AslWMecs B npepenax apeana kegpa cubup-
ckoro. PaHee 6bino nokasaHo, 4TO paguanb-
HbIM POCT, TaK M ANMHA XBOM Yy Keppa eBpo-
MENCKOro, B YCMOBMAX KPACHOSPCKOM neco-
ctenn 6binu nmwb npubnuautensHo Ha 20%
MeHblle, YeM Yy Kepgpa cubupckoro [4, 5].

branches and trunk. Needles had a typical blue
shade. The species was completely unaffected by
fungal infections and was not damaged by Siberian
stone pine pests, such as Pineus cembrae. Although
more research is needed to make a final conclusion,
these results suggest that Swiss stone pine may be
successfully intfroduced in West Siberia.
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Llenb paboTbl — oueHWTb, HACKOMbKO ycneLu-
HO Kepp EBPOMEMCKMM MOXET pacTu B ycno-
Busax tora 3anagHon Cubupm.

O61beKTbl M MEeTOAbI MCCNIeAOBAaHMUS

Ob6bekToM uHccnepoBaHUs MOCMYXMMNO Be-
reTaTMBHOE M CEMEHHOE MOTOMCTBO Kepgpa
€BPONENCKOro M3 pasHbiX 4YacTel ero apeana
(trabn. 1, puc.). Ons nony4eHuss CEMEHHOro
MOTOMCTBA CEMEHA, B3ATble M3 LUMLIEK Keppa
eBponenckoro, bbinm nocesHbl B rPyHT nocne
nepuopa crpatudukaumm secHon 1997 r. Onsa
CO3[,aHMs BEreTaTMBHOrO MOTOMCTBA YEPEHKM
6biNK cpes3aHbl C MaTEePUHCKMX OEepEBbEB M3
HECKOMNbKMUX PaMOHOB apeana Keppa eBponem-
CKOTrO M MPUBUTbI HA MECTHble 4-neTHue ca-
>eHubl Kepgpa cubupckoro netom 2007 r.
CeMeHHOe MOTOMCTBO M KIOHbl 6binn Bbipa-
LLLeHbl B OJMHAKOBbIX YCIMOBMSX C Pa3MELLLEHM-
em 1%X2 m Ha HayuHom ctaumoHape «Kegp»
MHCTUTYTa MOHMTOPMHIa KIMMMATUYECKMX M
akonoruyecknux cuctem CO PAH, Hnaxops-
wemcs B 30 kM Kk tory ot Tomcka, Poccus
(56°13' c.w., 84°51" B.A., 78 M Hag yp. M.,
toro-BocTok 3anagHo-CubupCcKon  paBHMHbI,
toxkHas Tamra). Ha momeHT nposepeHnus mc-
cneposanma B 2017 r. cemeHHoe MOTOMCTBO
6bino npepctaBneHo 26 pepesbsiMM, BereTa-
TUBHOE — 25 KMoHamM.

Tabnuua 1
KoopanHaTtel palioOHOB NMPOMCXOXKAEHNS PacTUTENIbHOrO Marepmana
(BN — BererarusHoe noromcreo, CI1 — cemeHHOe NOTOMCTBO)
LLnporTa, c.w. Honrora, B.A. BbicoTa Hap, ypoBHem Mops, m
BlM-1 | MNbetpene, PymbiHus 45°23' 22°52' 1760
BI-2 KenumaH, PymbiHns 47°07' 25°17' 1650
BIM-3 Brtonbax, Asctpus 47°27' 13°06' 1575
BlM-4 | PonneH, AscTpus 47°10' 10°51" 1950
Cr-1 kaHToH bepH, LLsenuapus 46°10' 7°10' 1750
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Puc. Apean kejzpa eBpoOnesicKoro m parioHsl MPOMUCXOIKAEHUS PacTUTEeNIbHOro marepmana
ANs MHTPOAYKUMM:
CI1 — cemeHHoe noromcTBo; BI1 — BereratrMBHoe NMOTOMCTBO

Y Bcex pepesbeB 6binM M3MEpPEHbl BbICOTa
CTBONAa, AMaMeTp CTBOMA Ha PacCTOsHMM 5 cm
OT MOBEPXHOCTM MOYBbI M LUMPMHA KPOHbI.
O6bem cTBOna 6bIN paccuyMTaH Kak obbem
Kpyrnoro koHyca [6]. 3a BbicoTy cTBOnma Yy
KIIOHOB MPUHMMAanNM BbICOTY npueosi. Ouametp
CTBOMA Yy HUX MU3MEPSNM HA 5 CM Bblle MecTa
NPUBMBKKU. Y KIIOHOB TaK>Ke OLEHMBANMU COB-
MECTUMOCTb MPMBOS M MOQBOA Ha OCHOBAHWM
COOTHOLLUEHMS X AnameTpoB. Yem Bnmke co-
OTHOWEeHHEe O6bINO K eauHuue, TEM MeHee
3HAUMTENBHOMN CHUTANM HECOBMECTUMOCTb.

Pe3ynbTathl M X 06CyXKaeHMe

Kak cemeHHoe, Tak M BeretaTMBHOE
NMOTOMCTBO YCMELUHO POCHM B YCNOBMAX CTa-
uMoHapa. BeretaTBHOe MOTOMCTBO He MMeno
MOpPdOnorMyecKom HECOBMECTUMOCTH c
MECTHbIM MogBoeM Kepgpa cubupckoro. Y
11-neTHMx KNOHOB COOTHOLUEHME [UAMETPOB
nopgsos U npmeos coctaenano 1-1,1.

3HayeHuss BceX M3MeEepPEHHbIX Mopdonoru-
YECKMX MPM3HAKOB (BbICOTa M gMaMeTp CTBO-
na, LMPMHA KPOHbI) NpepcTaBsneHbl B Tabnu-
Lue 2, BCeE OHM MMENU HOPMArbHOE pacrpepe-
nenve. Mo wkane C.A. Mamaesa (1972) y
3TUX MPM3HAKM MMENMU MNOBbILEHHbIM YPOBEHb
nsmeHumsoctn [7]. BblumMcneHnHbIM nokasatens
obbeMa cTBOMa Mmen pacnpepeneHve, oTnu-
yaroLieecss OT HOPManbHOro, MoatomMy 6bino
HEBO3MOXHO BbIYMCINIUTL AN Hero Koaddu-
UMEHT BapuaLmu.

Hu ogHo pepeso k 2017 r. ewe He BCTy-
nuMno B pasy ceMeHOLLEeHHS.

B aBrycre-ceHtsbpe y HeEKOTOpPbIX KMNOHOB
Ha 60KOBbIX M MuaepHbix noberax opmmpo-
Bancs BTopuyHbii npupoct. Ocexbro 2016 r. u
BecHor 2017 r. y HeKoTOpbIXx AEpeBLEB MPO-
M3OLUMNO MOBPEXAEHHE MOBEroB MOPO3OM,
KOTOpOE 3aTPOHYNO OCEHHME BTOPUYHbIE
NPUPOCTbI, BEpXyLUEeYHble TMOYKM M XBOIO.

Ocoboro BnusHUS Ha panbHEWLWMIH POCT aepe-
BbeB 3TM Hebonblime obMmopoiKeHus He oKa-
3anm.

HecoBmecTumocTb npuBos M nopgBos — 4Ya-
CTOe fiBNEHME MNPM reTeponnacTUYecKMx npu-
BuBkax [8]. OHo BcTpeuaeTcs parke B npepe-
fnax ogHoro BuMpa, Korga npueBoM M NMOgBOM OT-
HOCSITCS K pPasHbIM 3KOTMMAM M MMEIOT pas-
Hble TeMnbl pocTa. B Hawem cnydyae npusou u
nogeon 6binn xopowo coBmecTumbl. [Mpuun-
HOM 3TOro sBnseTcsi, BeposTHo, bnm3koe poa-
CTBO BMAOB M CXOZHble TEMMbl PaAManbHOro
pocTa npueos 1 NopBos.

O6blyHO BEreTaTMBHOE MOTOMCTBO HauMHa-
€T CEeMEHOLUEHME paHblue, YeM CEMEHHOe.
MpuumHa aToro — sBNeHWe uUMKNogMsmca, Ko-
rAa BO3PAacT MATEPMHCKOro AepeBa OKa3biBa-
€T BMMsIHME Ha BO3PACT MHMUMALMM PENPOAYK-
TMBHbIX OPraHoB M Mx obunue y knoHos [9].
KnoHbl 13 pasnuuHbIx 3KOTMMNOB Kepgpa cubup-
CKOro MOryT (OOPMMPOBATb LUMLLKWU YXKEe B
Bospacte 8-10 netr [10], xoTs oTpenbHble
FOXHbI€ U BbICOTHbIE 3KOTHUMbI BCTYNaloT B pe-
NPoAyKTMBHYIO pasy ropaspgo nosxe [11]. Y
KMOHOB Keppa €eBPOMEMCKOro MpM CXOAHOM
ckopocTh pocTta Kk 11-netTHemy BospacTty Lm-
LIEeK He NosBnANoCh.

Ot keppa cubupcKoro Kepp €BPOMEnCKMH
3aMeTHO oTnuyanca no BHewHemy Bupy. OH
MMen OTHOCHUTENBHO Y3KYHO KPOHy 3a cyet
MEHBLLErO Yrna OTXOXAEHWs BETBEM OT CTBO-
na. XBos Take oTxoguna oT ocu nobera nop,
3aMETHO MEHbLUMM YIMOM M MMena Xapak-
TEPHbIM CHU3bIM OTTEHOK. DTM Mopdonoruye-
CKMe TMpU3HaKM NpuAaBanu Kegpy eBponeu-
CKOMY  cBoeobpasHyto  [eKOpPaTMBHOCTb.
Kpome TOro, oH coBepllueHHO He nopakancs
FPUMOHBIMU MHPEKUMSMU M HE MoBpexaancs
BPeAMTENSIMM Keppa cMOMPCKOro, TakMMM Kak
xepmec cnbupckun (Pineus cembrae).
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Ta6bnmua 2

Mopdgonornyeckne napamerpbi CEMEHHOro M BEereTaTMBHOro NMOTOMCTBA KeApa €BpOrnesicKoro,
BbIPaLEeHHOro Ha tore 3anagHosi Cubupu (cpesHee 3HauyeHne + CTaHAaPTHOE OTKIIOHEHME)

11-neTtHue Ccv, 21-netree CcVv,
KNTOHbI % cemMeHHoe %
NOTOMCTBO
BbicoTa cTBONA, c™M 174,6x61,6 | 35,3 238,4+67,3 28,2
Onametp cTtBona, cm 3,6x1,1 30,6 58%x1,6 27,6
LLIupuHa KpoHbI, cm 85,6x24,4 28,5 105,5+27,8 26,4
O6bem cTBONa, cm3 765,2 - 2538,5 -
Jons pepeBbes ¢ BTOpMUHbIM NpupocTtom noberos 8 2017 r. 8% - 0 -
[ons pepeBbeB ¢ MOPO3HBIMU NOBPEKAEHNUIMM 5% - 19% -
3aKnioyeHme 8. Jayawickrama K.J.S., Jett J.B.,
Takum obpasom, kKegp esponeickuii McKeand S.E. Rootstock effects in grafted coni-
yCMewHo pacTeT B YCMOBMSX tora 3anagHom fers: A review // New Forests. — 1991. — Vol.
Cubupu Kak B BUOE BEretaTMBHOrO NMOTOMCTBA 5(2). - P. 15_7'173- _
Ha NoaBoe Keapa cMBMPCKOro, TakK WM B BMOE 9. Wendling |., Trueman S.J., Xavier A.

KopHecobcTBeHHbIX Aepesbes. [lepeBbs mano
NOBPEXAAIOTCS MOPO30M, HonesHamu u Bpe-
puTensmu. XoTs Ans OKOHYaTenbHOro BbIBOAA
HeobxopgMmbl Bonee maccoBbie MccnegoBaHus,
HaluM pe3ynbTaTbl FOBOPAT O TOM, YTO Keap
€BPOMNENCKUN MOMeET ObiTb YCMewHo MHHTPO-
AYUMPOBaH Ha IOr NecHOM 30Hbl 3anapHoM
Cubupu Kak opuruHanbHoe naHgliadpTHoe fae-
peso.
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BO3OBHOBJIEHME APEBECHbIX BUAOB HA OTBAJIAX YIOJibHbIX PA3PE3OB,
PACMNONOXEHHbIX B MOA30OHE FOXXHOM JIECOCTENMMU KY3BACCA

REGENERATION OF TREE SPECIES ON SURFACE COAL MINE DUMPS LOCATED
IN THE SUBZONE OF THE SOUTHERN FOREST-STEPPE OF KUZBASS

Kniouesbie cnoBa: ecrectBeHHoe Bo306HOBIE-
HMe, 3KCNo3uuMs, 3SKOTOM, MOAPOCT, CEeMeHa,
rnasHele necoobpasyrolyme Moposbl, COMyTCTBYIO-
e BuAbl, CEMEHOMeEP, OTBAaJsl, yroJbHbik paspes.

M3noxeHbl pes3ynbTaTbl MCCNeROBaHWM, MNpoBe-
AeHHbIX Ha OTBanax YrofbHbIX Pa3pes3oB, Pacrnono-
YKEHHbIX B FOXXHOW 4acTHU NecOCTENHOM 30HbI. [lpous-
BEEH MOACYET MOAQPOCTa M KOMMYECTBA OMaBLUMX
CeMsH OpPEBECHbIX MOPOSA, Ha Pa3nMYHbIX 3KOTOMax,
[aHa OLueHKa CEMEHHOro BO306HOBMEHWs no LuKane
B.I'. Hecrteposa. Ons yuetra 6binu BbiBpaHbl 6naro-
npusiTHble, yMepeHHo bnaronpustHble n Hebnaronpu-
fATHble ycrnoBus Ha oTeanax. [naBHbiMM necoobpasy-
IOLLMMM MOPOAAMM B IOXKHOM NecocTenn OTMEYEHbI
cocHa obbikHoBeHHas (Pinus sylvestris L.), 6epesza
noeucnas (Betula pendula Roth.), ocuHa (Populus
tremula L.), ocTanbHblie BuAbI OTHECEHbI K COMyT-
cTBytolMM nopopdam. Ha uccnepyembix  oTteanax
Hauborbllee KOMMYEeCTBO MOJPOCTa HaWGeHo Ha
yyacTkax ¢ bnaronpusTHbiMM ycrioBusimu. BosobHos-
neHne Ha bauatckom paspese rnasHbix necoobpa-
3ytowmx nopopg cocrtaenset 21%, conyTcTBytowmx —
79%; Ha otBanax Baxpyluesckoro yronbHoro paspe-
3a Bo3o6HoBsneHne rnaeHbix nopog, — 40%, Ha oTsa-
nax KpacHobpopgckoro paspesa — 80%. [lNogpocT
Betula pendula u Populus tremula HanpgeH npakTuue-
CKM BO BCeXx MecToobuTaHusx OTBanoB, MNOAPOCT
Pinussylvestris obHapy»eH nuwb B 6HnaronpusTHbIX
ycnosusax otsanos. Konuuecteo cemsH Betula
pendula Ha oTBanax bauaTtckoro paspesa cocrtasnsert
1363-1400 Tbic. wr/ra, Ha KpacHobpopackom paspe-
3€e — MOoYTM B MONTOPa Pasa MEHbLUE, YTO OBbBACHS-
eTCs MECTOPAaCMoONOXeHMEM YrorbHbiX paspesos. 1o
AaHHbIM MCCrefoBaHUi BO30OGHOBNEHME rNaBHbIX ne-
coobpasyolmx nopop, cumtaetcs cnabbim, 3a uc-
KrtoyeHnem 6epesbl MOBMCMON C Y[OBMETBOPMUTENb-
HbIM pe3ynbTaToM BO BCEX BapuaHTax. B konuuye-
CTBEHHOM OTHOLUEHWM PACMPOCTPAHEHWME CEMSH Ha

NMOBEPXHOCTHU OTBANIOB CHYUTAEeTCaA O4HEeHb HU3KMM U
3Ha4YUTEeNIbHO OTNHMHaeTCca OT pPacnpocCcTpaHeHnsa B
€CTeCTBEHHbIX YCITOBUAX.

Keywords: natural regeneration, exposure,
ecotfope, undergrowth, seeds, main forest forming
species, associate species, seed trap, dump, sur-
face coal mine.

The findings of research conducted on surface
coal mine dumps located in the southern part of
steppe zone are discussed. The involved the calcula-
tion of the undergrowth and fallen seeds of tree
species in different ecotopes, and the estimation of
seed renewal according to V.G. Nesterov's scale.
To make measurements, favorable, moderately fa-
vorable and unfavorable conditions on the dumps
were chosen. The main forest forming species in the
southern forest-steppe were the following species:
Scots pine (Pinus sylvestris L.), silver birch (Betula
pendula Roth.), and aspen (Populus tremula L.); the
others were associate species. On the dumps stud-
ied, the greatest amount of undergrowth was found
on sites with favorable conditions. Regeneration on
these sites was as following: the Bachatskiy surface
coal mine — the main forest forming species — 21%,
associate species — 79%. On the dumps of the
Vakhrushevskiy surface coal mine, the regeneration
of the main forest forming species made 40%, on the
dumps of the Krasnobrodskiy surface mine — 80%.
The undergrowth of Betula pendula and Populus
tremula was found in almost all habitats of dumps;
Pinus sylvestris was found only under favorable con-
ditions of the dumps. The number of Betula pendula
seeds on the dumps of the Vakhrushevskiy coal mine
amounted to 1363-1400 thousand pieces per ha. On
the dumps of the Krasnobrodskiy mine, the number
of Betula pendula seeds is almost 1.5 times less,
which is explained by the location of the coal mines.
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