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CeMeHHaA NPOAYKTUBHOCTb KYJibTUBApPOB TyU 3anagHoOw
(Thuja occidentalis L.) B ycnoBuax toxHon Kapenuu

MIMATOHOBA
EneHa AHaTonbeBHa

AHTUIMUHA
FanuHa CtaHucnaBoBHa

HUKUTUHEHKO
OvaHa 3gyapAoBHa

KnioueBble cnosa:

Hayka, ex situ, boTaHnueckuin
caa [NeTposaBoACKOro
rocyAapCTBEHHOMO
YHUBEpPCUTETA, KyNbTUBapPHbI,
ceMeHHan NPOAYKTUBHOCTb,
BCXOXeCTb ceMsH, Thuja
occidentalis, Cupressaceae

e Tpo3aBoACKHi rocyaapc T BEHHbIH YHUBEPCU TE T,
np. Jlennna, 33, lNe Tposasoack, 185910, Poccusa
meles@sampo.ru

e Tpo3aBoACKHi rocyaapc T BEHHbIH YHUBEPCUTE T,
np. Jlennna, 33, e Tposasoack, 185910, Poccua
antipina.galina2013@yandex.ru

e Tpo3aBoACKmi rocyaapc TBEHHbIN YHUBEPCUTET,
np. Jlennna, 33, e Tposasoack, 185910, Poccua
nikitchenkodi@yandex.ru

AHHoTauuAa: Tya 3anaaHan ( Thuja occidentalis L.) —
ceBepoamMepuKkaHCcKoe XBOMHOEe pacTeHue, LWMPOKO
ncnonb3yemoe B 03eneHeHnn. B botaHnueckom caay
MNeTpo3aBOACKOro rocyHUBepcUTETa cCoBpaHa KonmeKuua
45 KynbTMBapOB Tyu 3anaiHou, 3a pasBUTUEM pacTeHWH
BeAyTCA cuctemMaTuueckne HabnoaeHus. Mccnenosanu
CEMEHHYI0 NPOAYKTUBHOCTL 14 KynbTMBapoB BO3PacTOM
14-20 net ¢ MICNONb30BaAHWEM OPUrMHATBHOW METOAMKM,
Mo3BONAOLLEN paccunTaTb KOIMYECTBO LUMLLEK U CEMAH Ha
1 M KPOHbI AepeBa U B LeNoM Ha oaHom aepese. B 2019

roAy KONMYecTBO LinLeK Ha 1 M? KPOHbI Y pasHbIX

Ky/fibTUBAPOB U3MEHANOCH B LUMPOKKUX Npedenax — ot 1116
(Aurea Group) ao 3672 ('Spiralis’) co cpeaHMMM
3HayeHuamKn 2158. CooTBETCTBEHHO, 3HAUYUTENBHO
BapbupoBasa U ceMeHHas NpoAYyKTUBHOCTL — B NpeJenax
5578-18359 cemsaH B pacuete Ha 1 M KpOHbI. CemeHHan

NPOAYKTUBHOCTb B NepecyeTe Ha OAHO pacTeHue
namensanaco ot 31300 go 338713 wT. cemaH n 3aBucena ot
pasMepHbIX Nokasatenen gepeBbeB. BCxoxecTb cemMaAH
coctasuna 50-60 %, 4To cpaBHMMO C aHaNoOrM4yHbIMH
nokasartenamu B Npeaenax KynbTUreHHoro apeana. B
ycnosuax Kapenuu y KynbTuBapoB Tyu 3anaaHow
npoABnAeTCcA NePMOANYHOCTb CEMEHOLLEHHUA, CBA3AHHAA C
UCTOLLIEHMEM paCTEHUI B NpeALLecTBYHOLME roabl
obunbHoro ypoxana cemaH. CemeHa Tyu 3anagHon MeCTHOM
penpoayKuMn UCnonb3ytoTca ANA NoyYeHna nocagoyHoro
MaTepuana CEMeHHOro NPOUCXOXAEHNUA U CeneKkumu, ana
obmeHa cemeHamu ¢ 6OTaHUUYECKUMU U
NeCOX03ANCTBEHHbLIMW OpraHn3aLaMK.

MonyueHa: 11 ¢pespana 2022 roaa MNoanucaHa K neuatu: 07 HoAbpAa 2022 rona

BBegeHue

Tya sanaaHaa (Thuja occidentalis L., cemeictBo Cupressaceae) — ceBepOaMEPUKAHCKOE
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XBOMHOE pacTeHue, yCrneLHo MHTPOoAYUMpOBaHHOE B pasHblx pernoHax Eeponsl, Poccuu (Bynbirun,
Apmuwko, 2002; BockpeceHckas, Capbaesa, 2006; MatioxuH 1 ap., 2009; CeATkoBCKaA v Ap.,
2019), B Tom uncne Kapenuu (Anapees, 1970; Jlantpartosa, 1991; JlanTtpaTtosa u ap., 2007). Ha
pOAMHE ee apeasn pacnonaraeTca npeuMyLLecTBEHHO B BOCTOUHOM MyCCOHHOM CEKTope, cpeaHewn
M HOKHOM vacTu OopeanbHOM 30HbI M 30HE cMeluaHHbix necoB (Johnson, 1990). LLupokuii
KnMMaTU4Yeckui ananasoH oxeartbiBaeT 2-7 3oHbl USDA (Bannister, Neuner, 2001).

Bnaroaapa 3MMOCTOMKOCTH, BKONOrMYECKOW NNAaCTUYHOCTM, AOTOBEYHOCTU U YCTOMYMBOCTHU B
rOPOACKOW cpede, 3TO UeHHoe AnA o3eneHeHusa xBorHoe AepeBo ¢ XVI Beka ucnonb3yeTcA B
AeKopaTMBHOM CaZOBOACTBE U WMMEEeT LUMPOKUM KynbTUreHHblh apean. B HacToAwee BpemsA
M3BECTHO HECKONbKO COTEH COPTOB, WM KyNbTUMBAPOB TyW 3anagHOoW, pasnuuyarouxca no
rabuTycy, Tmuny u okpacke xsou (KapnyH, MNepounbesa, 2004; MatioxuH v ap., 2009; Auders,
Spicer, 2012).

CemeHoLlleHre Tyu 3anagHOW pPeaKo paccMaTpyBaeTCA B OMUMCAHMAX €€ KynbTMBApOB, TEM HE
MeHee, ABMAETCA WHTErpasbHbIM MOKasaTesieM CTeneHn ajantauun pacTeHMn B YCrOBMAX
nHTpoaykuun (flannH, CugHesa, 1968, 1973; batbirMHa, BacunbeBa, 2002), onpeaensaet
JeKopaTMBHbIE KayecTBa onpeaeneHHbIX GOPM U BOSMOXHOCTb MOSTYYEHUA CEMEHHOro NOTOMCTBa
ANA pasMHOXEHWA W cenekuun. MwveroTca nub eAuHWYHble paboTbl MO OLEHKE CEeMEHHOM
NPOAYKTUBHOCTM Tyu B ycnosuax Kapenuu, B yacTHOCTH, GannoBan OLEHKa CeMeHOLleHUs paaa
KynbTMBapOB Konnekuun botaHuueckoro caga [letposaBoackoro rocyHusepcuteta (Ernadesa u
ap., 2014).

Hactoswan pabota npeactaBnfaeT coboi NPOAO/KEHWE UccneaoBaHWi Ouonornv Tyu
3anagHon B BortaHuueckom caay lMetplY. KonnuectBeHHbIM aHanuM3 CeMeHHOW NPOAYKTUBHOCTU
NPOBOANTCA C LENbio BbIABIEHMA MOKasaTenen pasBUTUA TeHepaTMBHOM cdepbl M aHanm3om
$aKTopoB, ONpeaenallnXx CEMEHHYH MPOAYKTUBHOCTbL pPasHbIX KynbTMBapoB. [lpakTuyeckas
3HAYMMOCTb MCCNEeLOoBaHUM CBA3aHa C OLEHKOW PenpoayKTMBHOIO NoTeHyuana umayyaemblX Gopm
Tyu 3anaZgHOM B YCroBuAX toXHOM Kapenuu, BO3MOXHOCTM NOMy4YEHMA CEMEHHOMO MOTOMCTBA ANA
Lenen pasMHOXEHUA U CEeNeKUun.

O6BbeKTbl U MeToAbl UCCIiefoBaHUN

BotaHuueckuin caa MNeTpo3aBOACKOro rocyaapCcTBEHHOMO yHUBEpcUTeTa ocHoBaH B 1951 roay,
umeeT nnowaab 367 ra. Caa pacnonoxeH B [1eTpo3aBoACKOM rOPOACKOM OKpyre, Ha Oepery
MeTpo3aBoackoi rybbl OHexckoro osepa. OH BblaenAeTca cpean Bcex OO0TaHUUYECKUX cazoB
Poccun cBouM ceBepHbIM MonoxeHvem. B pabotax no NpoABWXEHWIO pacTeHuin B Oonee
ceBepHble LWHUPOThlI CcaA paccMatTpuBaeTCA KakK MHTPOAYKLUMOHHAA CTyMNeHb MexAay nOJ'IFIpHO-
anbnuickum n CaHkT-MNMeTepOypreckummn 60TaHUYECKUMK catamu.

Tepputopua pacnonoxeHa Ha rpanuue 3 u 4 30H USDA, cornacHo pernoHanbHOMYy
panoHupoBaHuio — B KOXKHOM arpoknumaTtuyeckoM paioHe Kapenuu, Hanbonee 6naronpuaTHOM
AnA uHTpoaykuun pactenun (Atnac Kapenbckon ACCP, 1989). OtpuuyaTtenbHbeiMu Gaktopamu aAns
BblpallMBaEMbIX PACTEHUN 34eCb ABMAAKOTCA NO3AHWE BECEHHUE U pPaHHME OCEHHWE 3aMOPO3KK, a
Takke BO3BpaT XONOAOB B Mae-utoHe. Tepputopua BboTaHuueckoro caga 3aHMMaeT XOpOoLUo
nporpeBaeMblit y4aCTOK KXKHOro ckioHa ConomeHckow rpaabl. MpeobnaaatoT cynecyaHble NoYBkl,
NPOMEXYTOYHbIE MO CBOWCTBAM MeXZy noAsofiaMu M KucnbiMu Byposemamu (MapkoBckaa M Aap.,
1996). [Ina nosbleHMA NNOAOPOAUA MNOYBLI KOSMMIEKUMOHHOMO yyacTtka B BboTtaHuueckom caay
BHOCAT KOMIMJEKCHbIE MWHeparnbHble YA0OBPEHUA W MyNbUYMPYHOT MOBEPXHOCTH MOYBbI BOKPYT
pacTeHWn COCHOBOW M e/10BOW KOPOW.

B coctaBe konnekuunn BotaHnueckoro caga Tya 3anagHas nossunacb B 1950-60-e rm. B atoT
nepvoa 6bino 3aBe3eHO BOsbLLOE KONMMYECTBO XBOMHbIX PACTEHUI, CaXKeHUbl TyW 3anagHon Obinu
nonyyeHel W3 nNWUTOMHWMKOB T CopTtaBanbl M . Bbibopra W BbiCaXeHbl B CEKTope
ceBepoamMepuKaHckon ¢pnopbl apbopeTyma.
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dopmupoBaHUe KOMMEKUMU KynbTMBApOB Tyu 3anaaHoM Havanocb B KoHue 1990-x rm u
npoaosxaeTrcA no HactosAwee Bpema. Celuyac B SKCMosuuuu «JlekopaTuBHbIA apOopeTym»
npeacTtaBneHbl 45 KynbTuBapoB Tyu 3anaaHoi (puc. 1). BospacT 6ornblued YacTu pacTeHwi
npesbiwaet 15 ner.

Puc. 1. Konnekyma kynbTMBapos Ty 3anafaHoi B botaHnueckom caay lNetplY.

Fig. 1. Collection of northern white cedar cultivars in the Botanic Garden of PetrSU.

B naHHoW paboTe uccnenosaHo 14 KynbTvBapoB (19 pacTeHuit) Ty 3anagHoOW U3 KOMneKyuu
BotaHuueckoro caga MMetplY. MocafouyHbli MaTepuan B BUAE YKOPEHEHHbLIX YEepPEeHKOB Obin
nonyueH u3 CybTponunyeckoro 6oTaHuueckoro caga Kybanu (r. Coun) u BotaHuueckoro caaa
TBepcKoro rocyaapcTBEHHOrO yHMBepcuTteTa B nepuoz 1995-2005 rr., yacTb MONOAbIX CaXKEHLUEB
npuobpeTeHbl B NUTOMHMKax CaHkT-MeTepOypra, oavH KynbTuBap 'Zakany Soveny' 6bin nonyyeH
noaxe M yxe npeactaBnan coboi KpynHoe MHoroneTHee pacteHue. BoiBpaHHble ana paboTb
KynbTUBapbl Tyu 3anaaHow no obLiemy rabuTycy MOXHO OTHECTM K TPEM rpynnam: ¢ KOHYCOBUAHOW
dopmon KpoHbl — 12 pepeBbeB, KOMOHHOBMAHOW — 4, OKpyrnoW W waposuaHon — 3. Bce
nccneaoBaHHble pacTeHUA HaxoAdATCHA B reHepaTVBHOM OHTOreHETUYECKOM COCTOAHWMU. [lepsoe
cemeHolleHne oTMevanocb B 2005-2007 rogax, y Apyrux — B 6onee nosaHue roabl (Ernavesa u
Ap., 2014). XapakTepucTukv pacTeHnin npuseaeHsl B Taén. 1.

Taénwu,a 1. XapaKTepMCTMKa nccneaoBaHHbIX KyJ1ibTUBApPOB TyHU 3anagHom

Table 1. Characteristics of the studied cultivars of northern white cedar

Homep Hassanue dopma KpoHbI Beicota, m oA Otkyna
MOSyYyeHua nonyyeH
CaXeHLeB
2033 'Alba-spicata’ Llnpokasn 2,3 1995 Teepb
KOHycOBMAHAA
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2170 'Alba-spicata’  LLupokana 2,5 2001 Teepb
KOHycoBMAHAasA
2195 'Aurea Group' KoHycoBuaHasn 3,1 2002 CaHKT-
Metepbypr
2168 'Aurea Group' KoHycosuaHas 3,0 2001 Teepb
2109 'Aurea Group' KoHycoBuaHas 2,7 1999 Coun
2181 'Aurea Group' KoHycoBuaHasn 2,6 2002 CaHKT-
MeTtepbypr
2184 'Holmstrup' KoHycoBunaHaA 2,8 2002 CaHkr-
MeTtepbypr
2105 'Pyramidalis Y3kasn 1,6 2005 CaHKT-
Lutea' KOHYyCcOBHWAHaA Metepbypr
2190 'Pyramidalis’ Y3Kkan 3,5 2002 CaHKT-
KOHycoBMAHas MeTtepbypr
2112 'Rosenthalii’ Y3kasn 4,6 1999 Coum
KOHycoBMAHAA
2114 'Spiralis’ KoHycoBuaHas 40 1999 Coun
2107 'Wareana' LLnpokaa okpyrno- 3,2 1999 Coun
KOHycoBMAHasA
2224 'Columna’ KoHycoBuaHas 43 2005 CaHkr-
MeTepbypr
2223 '‘Brabant' KonoHHoBMAHAaA 4,3 2005 CaHKT-
MeTtepbypr
2167 'Fastigiata’ KonoHHoBuAHaA 52 2001 Teepb
2110 ‘Malonyana' KonoHHoBuaHaa 7,0 1999 Coum
1728 'Zakany KonoHHoBnAHaA 1,6 2017 CaHkr-
Soveny' MeTtepbypr
2191 'Globosa'’ LLlapoBraHas 1,1 1999 Coumn
2106 'Globosa'’ LWapoBunaHas 1,5 1999 Coun

CemeHHan NpoAyKTUBHOCTb — KONIMYECTBO ceMAH, 0BpasoBaBLUeecA 3a roZ Ha OAHOM y4yeTHOWM
eavHuuye (ocobu, reHepatuBHoM nolere, nonynauuu) (KopuarwH, 1960; BawHaruii, 1974;
KonAcHukosa, 2017). BblaenaoT ABe Kateropun CEMEHHOW MPOAYKTUBHOCTU: MOTEHUMAbHYO U
daKTnueckyto (peanbHyto). [MoTeHuManbHaa CeMeHHasa MPOAYKTUBHOCTb — MaKCUMarbHO
BO3MOXXHOE KOJTMYECTBO CEeMsH, KOTopoe cnocobeH Npon3soanTs nober, pacTeHue, Nonynauua npw
YCNOBMWU, UTO BCE CeEMA3aYaTKM CMOryT chopmMupoBaTh 3penble cemMeHa. PakTuueckan (peanbHan)
CeMeHHanA NPoAyKTUBHOCTbL — 3TO YMCNO ceMsH, obpasoBaBLuMxcA Ha nobere, ocobu, B nonynaLum
(BanHarun, 1974; benAaesa v gp., 2014; KonAacHukoBa, 2017). HenonHoe 3anoxeHue
CemMA3a4aTkoB M pPasBUTME M3 HUX CEeMAH CBA3AHO CO MHOrMMM MpuuMHaMu — aedektamu B
GOPMUPOBAHUMN KEHCKUX U MYXCKUX raMeT, HEMOJSTHLIM OMblfIEHUEM, HeAOPa3BUTUEM OMbINTEHHbIX
cemssayaTkoB M T. 4. (PaboTtHoB, 1960; batbirnHa, Bacunbesa, 2002; TkauyeHko u Aap., 2016;
Opnosa 1 ap., 2020). B naHHoi paboTe yuuTbiBaNM ceMeHa, 06pasoBaBLUMECH HA PacTEHWUM, TO
€CTb onpeaenanu GakTUUeckyto (peasnbHyt0) CEMEHHYHO NPOAYKTUBHOCTb.

MN3yyeHne ceMeHHOW NPOAYKTMBHOCTM APEBECHBIX MMEET CBOM OCOOEHHOCTM MO CPaBHEHUIO C
TPaBAHUCTBIMU pPacTEHUAMMU. Y AepeBbEB M KYCTapHWKOB O4YEHb CIIOXHO, a 4Yalle HEeBO3MOXHO,
cobpaTtb MOSTHOCTBIO BCE M0Abl (Y MOKPLITOCEMEHHBLIX PACTEHWUI) UMK LUMLIKK (Y FONOCEMEHHbIX
pacTeHu) AnA nocreayroLlero M3BnevyeHna ceMaH M noacyera ux Konmuyectsa. B cBA3n ¢ atum
NPU W3YYEHUU CEeMEHHOW NPOAYKTUBHOCTM [PEBECHbIX, B TOM YUCIE XBOMHbIX pPaCTEHWH,
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MCNOMb3YHT pacyeTHble MeTtoabl (BanHarui, 1974). HambBonee pacnpocTpaHeH MeToa y4eTta
CEeMEHHOMN NPOAYKTUBHOCTU B pacyeTe Ha 1 NOroHHbi MeTp nobera ¢ OLEHKOW Konnyectsa CemMsH
Ha MOZENbHbIX BETBAX CMOWHBLIM nepecyeToM unu B 6annax (KopuarnH, 1960; MaypuHb, 1967;
BockpeceHckas, Capbaesa, 2006).

B Hawel pabote WCNONb3oBaH OPUrMHaNbHLIA  METOA  OMNpeneneHna  CeMEHHOM

NPOAYKTUBHOCTU B pacyeTe Ha eluHWUUy nnowasn KpoHbl aAepesa (1 MZ). Buibop aToro metoza
00OyCnoBfieH HanM4YMeM MNOTHOM KPOHbl Yy UCCNeAyeMblX KynbTMBAPOB M  PACMONOXEHUEM
reHepaTUBHbIX OpraHoB TOSIbKO Ha KoHuax noBeroB. CtaHAapTW3auusa nokasatenew nossonset
NONYy4YnUTb CPaBHUTENbHbIE AaHHblE AN aHanM3a CEeMEHHOW NPOAYKTUBHOCTU PasHbIX KyNbTUBAPOB.
Bo3smoxeH pacueT ceMeHHOM NPoAYyKTMBHOCTHU OAHOIo AepeBsa.

Ina paboTbl B KPOHE KXXA0ro MCCreaoBaHHOro AepeBa BblAenAnu yyeTHble nnowaaku 20x20

cm (400 CMZ), OrpaHUYeHHbIe PaMKOW, Ha KOTOPbIX MOACYUTLIBANIM KOSIMYECTBO XEHCKUX LUWLLEK.
Mnowaaxku pasmellany Ha ABYX YPOBHAX BbICOTbl KPOHbI Aepesa (1/3 u 2/3) no ABe nnoLwianxku
COOTBETCTBEHHO KaXXA0W CTOPOHE CBeTa (CeBep, tor, 3anad, BOCTOK), TO €CTb ANA KaXA0ro Aepesa
uccnenosanu 8 yyeTHbIX naowanok. Becero yuet BbinonHeH Ha 152 yyeTHbIX niowaakax.

Ina pacueta KonMUYecTBa CEMAH Ha eAMHMLY NoLWAAM KPOHbl COCTaBUIIM CMELLAHHYO NpoBy
n3 152 wuwek (1 WHKa C KaXXOOW YYyeTHOM nnowaaxku). U3 wuek UsBneKknn 1 noacuutanu
CeMeHa v onpeaenunu cpeaHee KOMYecTBO CEMAH B OHOM LUMLLKE, KOTOPOE 0Kasanoch paBHO 5.

3atem npouseesin noacyeT KofinyecTea ceMAH Ha 1 M2 KPOHbI.

B pa60Te OLEeHMUBann TaKke obLyee KONMYecTBO CEeMsH, KOTOpoe 06p3.3yeTCF| Ha oTAe/lbHOM

nepese. Mcnonb3oBanu pacueTHbIi METOA: CEeMEHHYH NPOAYKTMBHOCTL 1 M° KPOHLI Aepesa
YMHOXanu Ha niowaab MOBEPXHOCTU KPOHbI JaHHOro Aepesa. [pu onpeneneHuy nnowaau
MOBEPXHOCTU (HOPMY KPOHbI COOTHOCUIIM C FeOMETPUYECKOW (Urypo, nnowjazb NOBEPXHOCTH
KOTOPOW BbIUMCIANM MO CTAHAAPTHLIM MaTemMaTMYeckum Qopmynam: nnowaab 6GOKoBOM
MOBEPXHOCTM KOHyca, niowaab NOBEPXHOCTHU LUunuHapa 6e3 OCHoBaHuA, Mollajb NOBEPXHOCTH
lwapa 3a BbIYETOM HWKHEW 4acTu (YCNOBHO MnoljaZb HWXHEW 4acTu paccuuTbiBanu B ¢dopme

Kpyra).

BcxoxecTb cemMAH — OAMH M3 BaXKHbLIX MNOKasaTtenied He TOMbKO KayecTBa CEMEHHOro
mMatepuana, HO W MPWU3HAK YCMELIHOW MWHTPoAyKuMM Buaa. B pabote oueHuBanu nonesyto
BCXOXECTb CEMAH uccneayemblx Kynstusapos. CemeHa cTpatudouymposanu ¢ mapta no mai 2020
roga Bo BnaxHoM cybctparte npu Temnepatype 2-5 °C, B Hauyane Mas BbiCEBaIM B KOHTEMHEPI.
MouBy, NOArOTOBMEHHYIO ANA NOCEBa, CMELUMBAIU C APEBECHLIMU OMUIKAMWU U KPYMHO3EPHUCTBIM
neckoMm. PacTeHuna BbipalymMBanu B OTKPLITOM FPYHTE B KOHTEMHEpPax C MPUTEHEHWEM.

PacueT KonuyecTBa LUMLLIEK M CeMaH Tyu, cOop cemsaH BbinonHunu B okTAbpe 2019 roaa,
OL|EHKY BCXOXeCTHU ceMsaH — BecHon 2020 roaa.

PesynbTaThl M o6cymaeHue

CornacHo nuTepaTtypHbiM AaHHbLIM, CEMEHOLLEHME Tyn 3anaAHOM HauuHaeTca ¢ 6-12-netHero
BospacTa (Carey, 1993; MucHuk, 1956; BockpeceHckas, CapbaeBa, 2006). MakcumarbHbIN ypoXxan
cemaH oTMeuvaetcA B Bospacte 30 net (Carey, 1993), uto COOTBETCTBYET CPEAHEBO3PACTHOMY
reHepaTMBHOMY COCTOsIHUIO (BockpeceHckan, Capbaesa, 2006). Paa aBTopoB oTMevaeT y Tyu
yepeZoBaHUe NeT C 0BUbHBIM M OrpaHWYeHHbIM ceMeHolleHrem B npupoae (Johnson, 1990) u
KynbType (Ocunos, 1988). O6unbHoe cemeHolleHue (61-100 % No OTHOLLEHUHO K MakcUMasibHOMY)
B CLLUA n KaHane Habntogaetca ¢ nepuoanuyHocTtbio 1-5 net (Godman, Mattson, 1976). Bbicokue
ypoXan cemMfAH y AaHHOro BuAa BCEraa Yepeaytotcd C MasioypoXanHblMU roamu, B TeYeHue
KOTOPbIX pPacTeHUA HaKaniuBalT NUTaTeNbHble BellecTBa AnA 00pas3oBaHWA reHepaTUBHbIX
opraHoB Ha crneaytowmi roa (KannyHeHko, 1963; Ocvnos, 1988).
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[eHepaTuBHbLIE NOYKK Y TyW 3anaaHon GOPMUPYIOTCA B KOHLE BereTauMoHHOro nepuoaa 3a roa
A0 cemeHolleHus. MNbinexnve Tyn B Kapenuv npomMcxoanTt B CEpPeanHE UIOHA, POCT XEHCKUX LUMLLIEK
npoAomkaeTca A0 CepeauHbl WHoNA, CO3peBaHWe CeMAH — A0 cepeauHbl ceHTabps (KuLyeHko,
KpaBuoBa, 2016). PackpbiTve LUMLIEK U BbiNAaAEHWE CEMAH pPacTArMBaeTCA Ha AMUTENbHbLIM CPOK,
006bl4HO BOMBLLUMHCTBO CEMAH ornadaeT A0 KoHua HoAbpA. Ha aepeBbAX COXpaHAKTCA BCE LUMLLKK
HEe3aBWCMMO OT TOro, Obinu OHM onbineHsl unu HeT (Ocunos, 1988). HeaopasBuTbie LUMLLKKM
OCTatoTCA Ha AepeBbAX A0 cneaytoulero roaa. Hekotopble packpbiThie LUMLLKK AepXXaTcA Ha BETKax
B TeyeHue 1-3 net. Hepeako 8Ty 0COOEHHOCTb pPaCTEHUs paccMaTpuBalOT Kak MokasaTesb,
CHWXaIOLLMA AEKOPATUBHOCTb PACTEHUN.

Obuee uucno W OCOBEHHOCTM pacnpeldenieHus  LUMWEK MO  MOBEPXHOCTU  KPOHHbI,
pacnpeaenexHne no noberam pasHbix APYCOB 3aBUCAT OT pasMeLLEeHUA AEPEeBbEB HA MECTHOCTH,
obLiero cocTofHWA AepeBa, €ro BO3pacTa, OCBELYEHUA KPOHbl WM Ha/MuWA MEepPEeKPecTHOro
OMbINeHUA, T. €. OT KONMYecTBa PAAOM pacTyLUMX AepeBbeB AaHHOro Buaa. Ha Tepputopuu
BotaHuyeckoro caaa MetplY nocaaku KynbTMBApOB pasmeLLaroTcA B OAHOPOAHbLIX YCIOBUAX MO
penbedy, OCBELLYEHHOCTH 1 TUMY NoyB. Bo3pacT nccneayembix AepeBbEB AOCTATOYHO BbIPABHEH.

B uenom, HecMOTpA Ha MMerOWMECA GaKTUUECKME pPasnnuna CEMEHHOM MNPOAYKTUBHOCTMH,
YPOBEHb CEMEHOLUEHUA Yy BCEX KynbTMBAPOB Ty HaMW OLEHWBAETCA MNOMOXMTENbHO. JTO
CBMAETENbCTBYET O TOM, YTO HACNEeACTBEHHble KayecTBa M3yvyaeMblX MWHTPOAYLEHTOB B
[OCTATO4YHOW CTENEHM COOTBETCTBYIOT KIMMATUMYECKUM ycrnoBuAM Kapenuu, a 3HauuT, WX
MHTPOAYKLUMA 1 Bonee LWMPOKOoe UCMOSIb30BAHUE B 03E/TIEHEHUM ABNAIOTCA NEPCNEKTUBHLIMM.

CeMeHHan NMPOAYKTUBHOCTb

B xoane MHoroneTHux HabnoaeHW 3a pPasBUTUEM KOJMIEKLUMOHHbIX PaCcTEHUW OTMeyeHa
NepUoaMYHOCTb B XapakTepe CEeMEeHHOW MNPOAYKTMBHOCTM B pasHble roasl. B 2019 roay
Habmoganocb Haubornee WHTEHCUMBHOE pasBUTUE LUMLLEK Ha MUCCedyeMblX [AepeBbAX Tyw
3anaZHoM 3a BecCb nepuoa vx BbipalimeaHua B botaHnueckom caay Metpl'V.

UWCNO LMLLIEK Ha 1 M” KPOHBI Y Pa3HbIX KynbTUBAPOB W3MEHAETCA B LUMPOKWX npeaenax (Tabn.
2) — ot 1115 (‘Aurea’) no 3673 ('Spiralis’) co cpeaHnmu 3HadeHuamu 2158. COOTBETCTBEHHO,

3HAUMTENBbHO BapbUpyeT U CEMeHHanA NPOAYKTUBHOCTb — B npedenax 5575-18363 wT. cemaH / 1 M.

Tabnuua 2. Ynicno wuilek 1 cemsH Ha 1 KB. MEeTP KPOHbI Y KyNibTMBApOB Tyu 3anaaHoin B 2019

roay*
Table 2. The number of cones and seeds per 1 sg. crown meter for northern white cedar cultivars in

2019*

Homep HasBaHnue Yncno wnLek, Uucno wuwek, Yucno cemsH,

KynbTuBapa wT. /400 cm 2 wr. /1™ wr. /1™

2033 'Alba-spicata’ 65,5+4,0 1637,5 8187,5

2170 'Alba-spicata’ 105,4 £7,9 2635 13175

2195 'Aurea Group' 101,6 £ 14,0 2540 12700

2168 '"Aurea Group' 56,8 + 5,9 1420 7100

2109 'Aurea Group' 446 +5,0 1115 5575

2181 'Aurea Group' 97,8 +11,0 2445 12225

2184 'Holmstrup' 78,5 +6,7 1962,5 9812,5

2105 'Pyramidalis Lutea' 77,4 +5,0 1935 9675

2190 'Pyramidalis’ 64,3 £ 8,3 1607,5 8037,5
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2112 'Rosenthalii’ 88,1 +11,7 2202,5 11012,5
2114 'Spiralis' 146,9 + 15,2 3672,5 18362,5
2107 'Wareana' 101,5+5,8 2537,5 12687,5
2224 'Columna’ 108,5 £ 16,5 2712,5 13562,5
2223 '‘Brabant' 943+11,9 2357,5 11787,5
2182 'Fastigiata' 55,1 + 3,4 1377,5 6887,5
2110 'Malonyana' 79,0+ 6,8 1975 9875
1728 'Zakany Soveny' 73,9+6,8 1847,5 9237,5
2106 'Globosa’ 95,0 £11,2 2375 11875
2191 'Globosa’ 106,1+7,2 2652,5 13262,5

* n=8 (BbIOOPKA ANA KaXAO0ro U3 KybTMBAPOB).

* n=8 (sample size for every cultivar).

ObpalyaeT Ha ceba BHUMaHUeE, UTO AaXe Y pacTEeHUW, KOTOpble OTHOCATCA K OAHOW rpymnne no

obwemy rabutycy

(koHycoBuAHaA,

KONMOHHOBMAHAA WK

waposuaHaAa @opmMa  KpOHbI),

HabnogaeTcA 3HauuTeNbHaA pasHWLa B YMCME LUMLIEK M CeMsAH Ha eaAMHULY Mnowaau KPOHbI.
Hanuune ocobei ¢ pasHOW CEMEHHOM NPOAYKTUBHOCTLIO, MPUHAANEXALMX OLHOMY KynbTuBapy
(Hanpumep, 'Alba-spicata’, 'Globosa’), unu rpynne kynbtueapos (‘Aurea Group') cCBUAETENLCTBYET O
TOM, YTO ITOT MOKasaTeslb OTpakaeT WMHAWBWUAYyasbHble OCOOEHHOCTM OPraHM3MOB B CXOAHbIX
ycnoBuAx npouspactaHua. KoppenAuuoHHbIM aHanuMs nokasan OTCYTCTBUE CBA3U CEeMEeHHOW

NPOLYKTUBHOCTM B pacyeTe Ha 1 M’ C OBLUMMM pasMepamu PacTEHWi - BLICOTOM W MOLLaAbO
KPOHbI (pasMepHble NapaMeTpbl ykasaHbl B Tabn. 1, 3).

PesynbraTbl MccneaoBaHWA CEMEHHOM NPOAYKTMBHOCTM B MepecyeTe Ha Kaxaoe AepeBo
npuBeaeHbl B Tabnuue 3. MonyyeHHble AaHHbIE CONOCTaBUMbl C CEMEHHOW NPOAYKTUBHOCTBIO TyM
Ha poavHe. B npupoaHbIX ycnoBuAX AepeBO CPeAHEero pasmepa C AOBOJSIbHO MOJSTHOW KPOHOW
moxeT aatb ot 60000 go 260000 wrT. cemaH (Fowells, 1965, umt. no Johnston, 1990).

Tabnuua 3. CemMeHHaa NPOAYKTMBHOCTL B pacyeTe Ha nioLlaib KPOHbI y KySibTUBAPOB Tyu
3anaaHoun B 2019 roay

Table 3. Seed productivity per whole crown area of cultivars in 2019

Homep HaseaHue Mnowaab Yuncno cemsaH Ha
KynbTuBapa MOBEPXHOCTM KPOHLI,  OOHOM Aepese, LuT.
M2

2033 'Alba-spicata’ 7,88 64518

2170 'Alba-spicata’ 10,97 144530

2195 '‘Aurea Group' 5,27 66929

2168 'Aurea Group' 7,54 53534

2109 'Aurea Group' 6,36 35457

2181 '‘Aurea Group' 9,50 116138

2184 'Holmstrup' 3,55 34834

2190 'Pyramidalis' 7,85 75949

2105 'Pyramidalis Lutea' 1,67 13423

2112 'Rosenthalii’ 12,11 133361
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2114 'Spiralis’ 12,95 237794
2107 'Wareana' 6,41 81327
2223 '‘Brabant'’ 16,57 224731
2224 '‘Columna’ 17,20 202745
2182 'Fastigiata’ 20,17 138921
2110 '‘Malonyana' 34,30 338713
1728 'Zakany Soveny' 3,90 36026
2106 'Globosa’ 3,39 40256
2191 'Globosa' 2,36 31300

CeMeHHaA NpoAyKTUBHOCTb KOMMEKUMOHHBIX AepeBbeB B ycnoBuAxX Kapenuu sapbupoBana B
Wwupoknx npegenax — ot 31300 ago 338713 wr. cemAH, T. €. 3TOT NoKasatenb Y pasHbIX
KynbTuBapoB otnuyanca 6onee yem B 10 pas. B cuny KpynHbIX pasMepoB AepeBa MakCUMarbHY
ceMeHHyto npoayktusHocTb B 2019 roay wvmenu kynbtusapel 'Malonyana', 'Spiralis’, 'Brabant’,
'Columna’, 'Rosenthalii’, 'Fastigiata' — BbICOKME KONOHHOBUAHBIE U Y3KOKOHYCOBUAHbIE HOPMbI — U
Hanbonee KpynHbli ak3emnnap ‘Alba-spicata’ ¢ LUMPOKOM KOHYCOBUAHOM (OPMOR KPOHbI.
KospdpuumneHTsl Koppenauuu, oTpaxarolmne CBA3b CEMEHHOW NPOAYKTMBHOCTWM AepeBa C ero
BbICOTOM W MoWaabid KPOHbI BbICOKME — cooTBeTcTBeHHO 0,79 u 0,92. Takum obpasom, B
npeaenax BO3pacTHoM Kateropun 14-20 net cemeHHasa NPOAYKTUBHOCTb KynbTUBApPOB Tyu
3anaaHoun onpeaenaeTca pasMepHbIMKU NMoKasaTenamMu pacTeHUNn.
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nepMOﬂMLIHOCTb CeMeHoLleHuUA

[MoroaHble ycrnoBuA — BaXHbIM (aKToOp, BAWAIOLWWKA Ha pasBUTUE reHepaTuBHOW cdepbl. Y
XBOWHbIX PacTEHUMN CyLIeCTBYEeT CBA3b CEMEHOLUEHUA C KOHKPETHbIMU NOroAHbIMU YCIOBUAMKU B
nepuoa 3aroXeHWA reHepaTuBHLIX MOYEK, B 3UMHWW NEepuoA, BO BPEMA pacryCKaHWA Moyek u
onblnenua, popmupoBaHua cemaH (Monuaros, 1961; Kosybos, 1974; KuweHko, Kpasuyosa, 2016).
KpuTuueckn BaxHbIMM ANA POPMUMPOBAHMA CEMAH ABMAKOTCA MOrofHbLIE YCOBUA B Nepuoa
3a/I0KeHWA reHepaTUBHbIX NOYEK (MIOMNb - aBryCcT NpeAblayLlero roaa), nbifieHMA My>XCKUX KOJTOCKOB
(cepeavHa MIOHA TEKyLlero roa), pPoCcTa XEeHCKUX LUMLLIEK U CO3peBaHMA CeMAH (KOHeL MWIOHA —
Hayano ceHTAOPA Tekyllero roaa). Hemb3A He yunTbiBaTb M YCNOBMA 3UMHEr0 nepuoaa: npw
CUIbHbIX MOpO3ax MPOUCXOAUT oBmMep3aHue U rMbernb reHepaTUBHLIX MOYEK, YTO PE3KO CHUXKaEeT
KOSTMYECTBO MYXCKUX KOJTOCKOB M XEHCKUX LUMLLEK B CrieaytolemM cesoHe. [na Tyu B NpUpoAHbIX
YyCrNOBMAX yKasblBaeTCcA MEepuoAMYHOCTb CEMEHoWeHuA 4yepesd 2-3 roda, UTO MOXeT
obycnaBnMBaTbCA KaK NOroAHbIMKU YCIOBUAMM, TaK U BUONOrMUYECKUMU OCOOEHHOCTAMM PaCTEHUN.

20
- 250

15

10 - 200
&
3 s
o
e 5 L 150 £
E <
[v] =
g g
C 0 [*]
2 - 100 ©
|—

-5

- 50
-10
-15 - 0
& % R & P e & « g° F
F F W FT ¢ & EF
@ & & L A Y (Pé\ o 8 ?@b

Puc. 2. CpeaHemecauHble TemnepaTypa v Konuyectso ocaakos B nepuod 2008-2017 rr.
Fig. 2. Average monthly temperature and precipitation in 2008-2017.

B 2019 roay Habniogancs nuMK CEMeHHOW MPOAYKTUBHOCTM MO CPABHEHWIO C MpeablayLUMM
rogamu. [o Hawemy MHeHWto, 3T0 Oblno 00yCcroBreHO CoBMaAeHUEM ABYX (aKTOpOB:
ZOCTMXXEHMEM pacTeHWAMM Tyu Bo3pacTa Hauvbornee BbLICOKOM MNpoayKTuBHOCTM (15-20 net) w
6naronpUATHLIMK MOTOAHLIMU YCIIOBUAMM B Nepuod ¢GOpPMUPOBAHUA WM PasBUTUA reHepaTUBHOW

coepbl.

Mepuoa 3aknaaku reHepaTuBHbIX nodyek B 2018 roay Obin Gonee TensibiM B CPaBHEHWUM C
neTHUMKU MecAalamu npeawecteyrownx net n 2019 roaga (puc. 2, 3). CpeaHaa Temnepartypa BhbilLe
15 °C B utone - aBrycte u 6onee 10 °C — B ceHTAOpe couyeTanacb C OTHOCUTENTbHO BbICOKUM
KonuMyectBOM ocaakoB B asrycte (210 mm). CpasHutenbHo Tennaa 3uma 2018-19 rr.
cnocobcTBOBana COXPaHEeHUI0 reHePaTUBHbBIX MOYEK.
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Puc. 3. CpeaHemecsauHble TeMnepaTypa U konumyecTBo ocagkos B 2018, 2019, 2020 rr.

Fig. 3. Average monthly temperature and precipitation in 2018, 2019, 2020.
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Puc. 4. YcbixaHve noberoB y kynbTuBapa 'XonmcTpyn', oceHb 2019 roaa.
Fig. 4. Drying of the shoots of the Thuja occidentalis Holmstrup', autumn 2019.

B nepuoa nbinenvs Ty B 2019 roay (MoHb) Temnepatypa Bosayxa 6bina Boilwe — 6onee 15 °C
(puc. 3) B cpaBHEHMM C MpeALWecTBYIOWUMKU rogamMu (CpelHue 3HavyeHus Temnepartypbl B 9TOM
mMecaue 2007-2017 rr. coctasnatot 12 °C). B utone Bbinano 6o5bLloe KonuyectTBo ocaakos (270
MM), 4TO 0Becneuuno onTUManbHbIM ANA pPacTeHW BOAHLIM pexum. B aBrycte u ceHTtAbpe
KONIMYeCTBO 0caaKoB Obino HeBbiCOKMM (okono 100 mm B Mecsal). Heagoctatok Bnarv B Hadane
OCEHM B COYEeTaHWM C OOMNMEM CeMAH ABWIUCb MNPUUYMHOM YCbIXaHUA NOOEroB HEKOTOPLIX
ncecneayemblx Kynbtuapos (puc. 4). CHMKXEHWE 3CTETUYECKOM NPUBMEKATENbHOCTU PacTeHUN Tyu
NPV UHTEHCUBHOM CEMEHOLLEHUW BAXKHO YYMTbIBATb B MPAKTUKE O3€NIEHEHMA.

MHTEeHCUBHOE CeMeHOLLEHNWE Y KynbTMBapoB Ty 3anaaHoin B 2019 roay npuBeno K UCTOLLEHUIO
AepeBbeB, B cBA3M ¢ 3TuM B 2020 roay ceMeHoLLeHne y UccneayemMblx pacTeHW 0TCyTCTBOBAIO.

BcxoxecTb cemAH
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CpeaHas BcxoxecTb cemsaH ypoxana 2019 roga y uccneayembix Kynstusapos coctasuna 50-60
%, 4YTO ABMAETCA AOCTATOYHO BbLICOKMM noKasatenem. [1o nuTepatypHblM AaHHbLIM, CpeAHAA
BCXOXECTb CEMAH Tyu 3anajHoit, coBpaHHbIx B Molukap-One cocTtasnaeT 75 % (BockpeceHckas,
CapbaeBa, 2006), Bo BnaausocTtoke - 84 % (OcTtpoweHko, Konsaa, 2017), B Upkytcke — 42 %
(XynoHoroea, flybacosa, 2021), Bo Bnaaumupe - 60-85 % (Baxpomeesa, 2018), ApxaHrenbckon u
Bonoroackoi obnactax — 92 % (AHapoHoBa, 2019), B HoBocMOMPCKE BCXOXECTb CEMAH PasHbIX
KynbTuBapos Bapbuposana ot 14 o 87 % (Kucenesa, [notosa, 2010).

MonyyeHne cemsiH KynbTMBApOB Ty 3anaaHon, oBMeH ceMeHamu ¢ Apyrumu 6oTaHUYEeCKUMM
HayYHbLIMKU YUpEXAEHUAMM, BblpallMBaHUE PaCTEHU CEMEHHOro NPOUCXOXAEHUA ANA 03eNEHEHUA
W cenekummn — BaxkHas yacTb paboTbl boTaHuueckoro caaa MeTply.

BbiBOAbI U 3aKNOUYEHUE

. UccnenoBaHo ceMeHHoe pasMHoXeHue 14 KynbTUBapoB, NpeacTaBneHHbIX 19 AepeBbAMU, U3
Konnekymmn Tyun 3anagHon botaHunueckoro caga MNetplY. B 2019 roay umcno wuwek Ha 1 KB.
MEeTP KPOHbI Y pasHbIX KynbTuBapos B Bo3pacTe 14-20 neT nsaMeHAeTCA B LUMPOKUX Npeaenax —
ot 1115 ('Aurea Group') fo 3673 ('Spiralis') co cpeaHMmu 3HayeHuamm 2158 .
CoO0TBETCTBEHHO, 3HAUMTESTbHO BapbupyeT U CeEMEeHHan NPOAYKTUBHOCTbL — B npeaenax 5575-

18363 LUT. cCemMsAH B pacyeTe Ha 1 M’ KPOHHI.

2. Hanuuune ocobeit ¢ pazHoW CEMEHHOM NPOAYKTUBHOCTLIO, MPUHAANEXALLUX OAHOMY
KynbTusapy (Hanpumep, 'Alba-spicata’, 'Globosa’) unu rpynne kynstusapos (‘Aurea Group'),
CBMAETENBLCTBYET O TOM, YTO STOT NOKa3aTeNb OTPaXAET UHAMBUAYaANbHbIE OCOOEHHOCTH
OpraH1M3MOoB B CXOAHbIX YCNOBUAX MecTonpoun3pacTaHna. CemMeHHaa NpoAYyKTUBHOCTL B

pacueTe Ha 1 M’ MOBEPXHOCTM KPOHbI ZlepeBa He CBA3aHa ¢ 06LLMMM pasmMepamm pacTeHMuil.

3. B 2019 roay cemeHHaA NpoAyKTUBHOCTb OAHOrO pacTeHMA BapbMpoBana B LLUMPOKUX Npeaenax
— 01 31300 2o 338713 wr. cemaH. B npeaenax BospacTHou kateropun 14-20 net oHa cBA3aHa
¢ BbicoTOM pacTteHun (R=0,79) n nnowaabio kpoHbl (R=0,92). MakcumanbHyt0 CEMEHHYHO
NPOAYKTMBHOCTb MMenN KynbTueap 'Malonyana', Takxe 'Spiralis’, '‘Brabant’, 'Columna’,
'Rosenthalii’, 'Fastigiata' — BbICOKME KONTOHHOBUAHLIE U Y3KOKOHYCOBUAHbIE HOPMbI U Hanbonee
KpynHbIK ax3emnnap 'Alba-spicata’ ¢ LWUMPOKON KOHYCOBUAHON (POPMOMN KPOHBI.

4. BcxoxecTb ceMaAH KynbTuBapos coctasunna 50-60 %, 4To CpaBHUMO C aHaNOrMyHbIMK
nokasartesniAiMu 3T0ro BuAa B npeaenax KynbTUreHHoro apeana.

5. B ycnosuax Kapenuu y KynbTuBapoB Tyu 3anaaHomn npoaBnaeTcA NepuoanyHOCTb
CEMEHOLLEHNA, CBA3AHHAA C UCTOLLEHMEM PACTEHUI B NPEALLIEeCTBYOLME roAbl 0OUTLHOrO
ypoxas cemMAH. YpOBEHb CEMeHOLLEHUsA onpeaenaeTca TakKe NoroAHbLIMU YCII0BUAMU BO
BpeMs MblfieHUA (BeCHa — Havano neTta), 3as10KeHUA reHepaTuBHbIX MOYEK (OCEHbL), a TaKkKe B
3UMHUI NepuoAa.
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Key words: Summary: Northern white cedar (Thuja occidentalis L.) is a North
science, ex situ, Northern white American coniferous plant widely used in landscaping. In the
cedar, Botanic Garden of Botanic Garden of Petrozavodsk State University, a collection of 45
Petrozavodsk State University, cultivars of northern white cedar has been collected, and

cultivars, seed productivity, seed systematic observations on the plant growth are being made. The
germination, Thuja occidentalis, seed productivity of 14 cultivars aged 14-20 years was studied
Cupressaceae using an original technique that allows calculating the number of

cones and seeds per 1 m? of a tree crown and in general on one
tree. In 2019, the number of cones per 1 m? of crown for different

cultivars varied widely - from 1116 (Aurea Group) to 3672
('Spiralis') with an average of 2158. Accordingly, seed productivity
also varied within 5578-18359 seeds per 1 m? crown. Seed

productivity of one plant varied from 31,300 to 338,713 pcs. seeds
and was determined by the size of the plants. Seed germination
was 50-60 %, which is comparable with similar indicators in
different parts of cultural area. Seeds from northern white cedar
cultivars in the Botanic Garden of PetrSU are used to obtain
planting material of seed origin and selection, for the exchange of
seeds with botanical and forestry organizations.
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