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OBIIIASA XAPAKTEPUCTHUKA PABOTBI

AKTYaJIbHOCTh M Pa3padOTAaHHOCTL TeMbl wHccjegoBaHusi. [loHTo-
Kacnuii (YepHoe, A3oBckoe u Kacniuiickoe MOpsi) — 3TO CUCTEMa OTIMYAOLIUXCS
JpyT OT Apyra NPUPOAHBIMU OCOOEHHOCTAMHU M MCTOpHUEH Majeoreorpaduyeckoro
pa3BUTHUS BHYTPUKOHTHUHEHTAIBHBIX BOJIOEMOB — PEIHKTOB OacceitHa BocTounoro
[Taparetuca (Aumna, 2009). CornacHO  TaJIUHOJOTUYECKUM  JIAHHBIM,
pacTUTENBbHBIA TOKPOB Ipuwieraromux kK Kacnuio teppurtopuid IperepneBal
MHOTOKPATHBIE CMEHBI B TEUECHHE IUIMOLEH-YETBEPTUYHOIO BPEMEHH, KOTOPBIC
MPOUCXOJUIIM CHUHXPOHHO W OBUIM CBSI3aHBl C OOIMIMMH  KJIMMATHYECKUMU
W3MEHEHMSIMH B TIpenenax Bcero OacceitHa (AOpamoBa, 1977). Hawubonee
CEpbE3HbIE TMEPECTPOUKH  (PUTOLIEHO30B, COMPOBOXKIABIIMECS  MUTPALUSIMU
OTJICIBHBIX (PIIOPUCTHUECKUX DJIEMEHTOB, UMEIOIIMX Pa3IMYHbIE IKOJIOTHYECKHE
aMIUTUTYJbI, JATUPYIOTCS Bo3pacToM 24—17 thic. ner Hazan (Yeborapesa,
MakapsiueBa, 1982; I'puuyk, 1989; Opomrorus..., 2008), 4TO COOTBETCTBYET
AIIOXE MAaKCHMAJIBHOTO IToxojiogaHus mociiennero oneacHenus (LGM — Last
Glacial Maximum) u PannexBanbiHckoi TpaHcrpeccun Kacmmiickoro mopst. B ato
BpeMsi (POpMUPOBAIMCH CBOEOOpa3HbIE CTPYKTYPHBIE €IWHUIIBI PACTUTEIHLHOTO
MIOKPOBA, HE UMEIOILIME AHAJIOTOB B COBPEMEHHOM pactutenbHocTH (I'puuyk, 1969,
1982, 1989; Aptiomenko, 1970; Criupunonosa, 1991; bonuxoBckas u ap., 1995;
Bonuxorckas u nip., 2001; MapkoBa u ap., 2002; Cumakosa, [Iyzauenko, 2005).

OnHako IpOCTPaHCTBEHHBIE TPAHULBI 3TUX IEPECTPOECK U yUACTHE TEX WIH
MHBIX 3JIEMEHTOB B (JOPMUPOBAHUU PACTUTEIBHOIO TOKPOBA OCTAIOTCS PEAMETOM
JIUCKYCCHM.

MopnenrpoBaHuEe COBPEMEHHBIX THUIIOB PACTUTEIBHOCTH HA OCHOBE JTAHHBIX
CHOPO-TIBUIBLEBOTO aHAJIW3a TMO3BOJWIO BBIIBUTH YMEPEHHBIM YPOBEHb OLIMOKH
OpU COIMOCTAaBJICHWU TMOTEHIHUAIbHBIX (PEKOHCTPYHUPOBAaHHBIX Ha OCHOBE
MOJIyUYEHHBIX JIAaHHBIX) W (pakTudeckux ¢utoneno3oB (Binney et al., 2017).
C oHOM CTOPOHBI, 3Ty NOTPEHIHOCTH CO3AAOT JIPEBECHBIE TAKCOHBI, KOTOpHIE
MPOU3BOASAT OOJIBIIOE KOJUYECTBO MbUIbLIBI, U HAKIAABIBAIOTCS HA HEJIECHBIE THUIIbI
pPacCTUTENIBHOCTH, TakKue Kak TyHapa u crenb. C  apyrol CTOpOHBI, €€
OOyCJIOBJIMBAET TEPEKPHIBAEMOCTh MNATMHOJOTHUYECKUX CIHEKTPOB IO MHOTMM
AJIIEMEHTaM pACTUTEIBHOCTH CTEIH, MYCTBIHU M CYXOW TYHAPBI, TaK Kak 3TH
dbopmanu UMEIOT MENbIM psJl OOIIMX TAaKCOHOB M 3a4acTylO0 OKa3bIBAIOTCS 3a
IpeneslaMd pa3pelieHus METOJa CHOpO-TBUIBLIEBOIO aHaiau3a. PeKoHCTpyKunn
TUIIOB PACTUTEJIBHOCTU IIO3[HEr0 IUICHCTOLIEHA W TOJOLIEHA JalT CXOAHbIE
NOTpelIHOCTH. B pe3ynbprare  OKa3bIBAETCSI HEBO3MOXHBIM,  BO-TIEPBBIX,
JIOCTOBEPHO PA3JIMYUTh CTEMb U CYXYI0 TYHIPY, & BO-BTOPBIX, — BBISIBUTH I'PAHUIIBI
pacnpocTpaHeHHs JISCHBIX U, TeM OoJjiee, jecocTenHbix (utoreno3os (Binney et
al., 2017).

JUisi TIpOsSICHEHWsSI 3THUX BOINPOCOB HEOOXoAUMBI (uoreorpaduyeckue
UCCJIEIOBAHMSI TAaKCOHOB, MPECTABISIOIIUX Pa3HbIE THUIbl PACTUTEIBLHOCTH, Ha
YpPOBHE BHJIOB M MOMNYJALMA C JaTUPOBKOM (PUIOTE€HUHU, PEKOHCTPYKIUEH HX
MPEIKOBBIX apeasioB, a TAKKE BBISBJICHUEM KOPPEJSILMU UX FeHe3uca C UCTOpHUE
nanmmadpra w wimmara (Hurka et al. 2019). Kpome Toro, maHHbie O
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MPOUCXOXKJIEHUN TAKCOHOMUYECKH CIIOKHBIX T'PYIIT MOTYT MO3BOJIUTH MPOSICHUTH
WX CHCTEMATHKYy W TPAMOTHO CIUIAHUPOBATH MPUPOIOOXPAHHBIC MEPOTIPUSTHSI.

HawnGosnee parmoHaibHBIC TTOAXOABI K COXPAHCHHUIO PEIKUX M MCUE3AIOTUX
BUJIOB PACTEHUN MOTYT OBITh HaWJEHBI, €CJIH CIECITUAIKMCTHI 10 OXPaHE MPUPOIBI
Oynyt BiageTh uHPOpPMANUEH O TEHETHYECKOW CTPYKType, moiaummopdusme,
TEHE3UCE M JIPYTUX XapaKTePUCTHUKAX TOIMYJISIUHN, MOCKOIBKY MOPGhOIOrHdecKas
U3MEHYMBOCTh MOXKeT He koppeympoBath ¢ Heit (Allendorf, 2017; Hohenlohe et al.,
2021; Sramko, 2023). Hampumep, y MHOTHX CTEMHBIX BHIOB HMJIH KOMILICKCOB
BUJIOB, KAaK JKMBOTHBIX, TaK W pacTteHur, Bocrounou u lleHTpanbHOM EBpormbI
BBISIBJICHA BBICOKAs TEHETHYECKass Pa3HOPOJHOCTh MOMYJSALMA U3 Ppa3HbIX
PErMOHOB  HCCIEOBaHUA 0e3  MpOsBIEHUS JTOM  pPa3HOPOJHOCTH  HA
mopdonornueckom ypoBhe (Kajtoch et al., 2013, 2016; Kropf et al., 2020).
Hanuune otaenpHbIX (GUITOTEHETUYECKUX JTMHUN W/UIH T€HETUYECKUX KIIACTEPOB Y
TaKuX OOBEKTOB HMHTEPIPETUPYETCS KaK HAIWYUE DPA3JTHIHBIX «IBOITIOIMOHHO
3HAUYMMBIX €IMHMID W/WIN «eAuHUL] perynupoBanus» (Moritz 1994; Vogler,
DeSalle 1994; Sramkd, 2023), koTopbie HEOOXOAMMO YUUTHIBATH IPU TPOBEICHUH
IPUPOAOOXPAHHBIX MeponpusITHi. OTAETbHBIC 3BOJIONMMOHHBIC €IWHUIBI YacTO
UMEIOT pa3HbIe DKOJIOTHYECKHE TPeOOBaHMsSI, MOATOMY CMEIIMBAHHWE OCOOCH W3
Pa3HBIX TEHETHYECCKUX JMHUN (HAmpuMep, TpPH HHTPOIAYKIIMH) MOXKET HMETh
HETaTUBHBIC TIOCIICICTBUS JUIS aIaliTUBHOTO nmoTeHIrana reiodonma (Frankham et
al., 2002). K Tomy e, 3TH 3BOJIOIHOHHBIC CIAMHHUILI MOTYT IPEACTABIIATH
takcoHomuyeckyto neHHocTh (Ferchaud et al., 2012; Gvozdik et al., 2012; Németh
et al. 2013; Cserkész et al. 2015; Zinenko et al., 2015; Kajtoch et al., 2014, 2016).

O4eBUHO, YTO HEBO3MOXKHO COXPAHHTh BCE TMOIMYJISIIIUM BCEX BHJIOB,
00J1aTafoIMX CYIIECTBEHHONW M'eHETHUYECKON CaMOOBITHOCTBIO (J1a’ke HEBO3MOKHO
OblI0 OBl HWccienoBaTh Bce 3Tu monyisnuu!). [lpuopureToMm B coxpaHeHUU
JOJDKHA OBITH 3aIllUTa TEX TEPPUTOPHH, KOTOPBIC XapaKTEPU3YIOTCS HaUOOIbITAM
OouopaszHooOpa3ueM, U OJHOBPEMEHHOE COXPAHEHUE OTACIIbHBIX T€HETUUYECKUX
CIMHUI] HEKOTOPBIX KITFOUEBBIX BUIIOB.

Iear wMcciaeaoBaHUsl COCTOSUIA B BBISIBJICHUM TEHETHYECKOTO H
MOPGOJOTUYECKOr0 MojJuMopdu3Ma TOMyJSIIUA  PEeIKUX BHUIOB pacTEHUU
[TonTHiicko-Kacnuiickoil cTenu 1 Nocleayoeil peKOHCTpyKIUU puioreorpapuu
STUX BUJIOB B CBS3M C JUHAMHUKOW KiMMata W JaHfamadrta OacceitHoB IlonTo-
Kacnus B rummonieH-4eTBEpTUYHOE BPEMSI.

JIJist TOCTHKEeHUS 11eJ1d ObLITY TTOCTABJICHBI CJIeYIOIIHE 3a1aUM:

1. N3yuuTh TEHETUYECKYIO CTPYKTYpy OIS PEIKUX BUIOB W3
pas3HbIX TUIIOB pacTutenbHOoCcTH (cTenb: Colchicum bulbocodium subsp. versicolor,
Tulipa suaveolens u Delphinium puniceum; necoctens: Fritillaria ruthenica u
takconbl Delphinium roro-Bocroka Poccuu; skcTpazoHasbHas pPacTUTEIBHOCTD:
F. meleagroides (3anmuBubie siyra) u Globularia bisnagarica (mecrooburanus Ha
BBIXOJIaX KaJbIIUH-COMEPIKAIMX MAaTEPUHCKUX TOPHBIX IMOPOJ)), apeal KOTOPHIX
oxBartbiBaeT Teppurtoputo I[lontuiicko-Kacnuiicko cteny;

2. OnpenenuTs 3aKOHOMEPHOCTH IPOCTPAHCTBEHHOTO paCIpeACIICHUS
TCHETHYECKOTO  TOJUMOpPPHU3MAa  HMCCIICIOBAHHBIX  BHJOB W IPOBECTH
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¢unoreorpaduuecKkuii aHaJIU3 C [PUBJICYEHUEM JIAHHBIX MOJIEKYJISIPHOTO
JATUPOBAHMUS,

3. OueHutb  KoOppensiuuu  Quioreorpapuyeckux  PeKOHCTPYKIIHIA
UCTOpUH  (OPMHUPOBAHUA COBPEMEHHBIX  apeajoB HM3yYEHHBIX BHUJOB C
CYILECTBYIOILIMMH MaJeoreorpapuuecKuMu peKOHCTPYKLIUSIMH;

4, BrisiBuTh OCHOBHBIE 3aKOHOMEPHOCTH MOP(OIOTUYECKOM
U3MEHUYMBOCTA B MONYJALMIX HCCIEHOBAaHHBIX BHUJOB B IIpejaesiax 0acceilHOB
ITonTo-Kacnus u OLleHUTh UX CBA3b C TEHETUYECKON CTPYKTYPOH;

S. OO0ocHOBaTh IyTH OXpaHbl YHUKAJIBHBIX BOJIOLUOHHBIX €IUHUI] Ha
OCHOBE  BBIBJIICHHBIX 3aKOHOMEPHOCTEW IIPOCTPAHCTBEHHOIO  Pa3MEIICHMS
TeHETUYECKOr0 MOIUMOpP(PHU3Ma U UCTOPUH TOIYJISILIUMI.

ITos10:xeHMs1, BBIHOCMMBIC HA 3aIIIUTY:

1. [TpocTpaHcTBEHHass CTPYKTypa TI€HETHMUECKOro  IoJuMopdusma
CTENHBIX 3()EMEPOUAOB  KOppEIUpyeT ¢ TIpaHUIaMud PaHHEXBaJIbIHCKON
TpaHcrpeccun Kacnmuickoro Mopss W OTPaKA€T JIUHAMHUKY PpPAaCTUTEIBHOCTH
[Ipukacnus B HO3JHEM ILJIEHCTOLICHE.

2. CrenHple y4YacTKH, pAaCIIONOKEHHbIE Ha Tepputopun Kamauckon u
EpreHMHCKOM  BO3BBIIIEHHOCTEW,  BOCTOYHBIX  CKIIOHax  IIpuBomkckon
BO3BbIIEHHOCTH, OOmero Ceipra, Mensenuukux ApoB, JloHenkoro Kpsska u
xonMma bonpmoe borgo, coxpaHsiuMch Ha TOPOTSDKEHUM  BCETO  MO3AHETO
IUIEUCTOLIEHAa M TOJIOLIEHa M TMPEACTaBISAIOT COOOM CTEHHbIE PEePYTrUyMBI
JIETHUKOBBIX U MEXJIETHUKOBBIX CTaJIHM.

3. Paccenenune takconoB poma Delphinium na Tepputopun roro-Boctoka
Poccun mpoucxoawiio B IBYX HAlPaBICHMAX: IIEPBOE — CO CTOPOHBI
CpennzemHoMoOpbst Ha KaBka3 u [IpenkaBkasbe B KOHLE IUIMOLIEHA; BTOPOE — CO
croponsl Cpenneit u L{entpanbaoit A3uu (ropsl [lamup u Tsaub-11lans, TubGerckoe
Haropse) Ha BocrouHo-EBpomneiickyto paBHUHY — B MO3AHEM IUICHCTOLEHE U Ha
KaBkaz — B ronouene. IlepBoe cBsizZaHO ¢ wmurpanuend KCepoOpUTHBIX U
Me30(pUTHBIX (opM B pe3yibTaTe apuau3aludyd KJIMMara, BTOpoe — C
pacnpoCTpaHEHUEM  HKOTOHHBIX  JIECOCTENHBIX  COOOUIECTB B TEIUIbIE
MEKJIETHUKOBBIE 3MOXH MO3IHETO MJIEHCTOLEHA.

Hayynasi HoBM3HA. BriepBble NPOBEAEHO KOMIUIEKCHOE NOMYJIALIMOHHO-
TCHETHYECKOE HCCIeNOBaHue psna peiakux BumoB pacrenuwit  (T. suaveolens,
F. meleagroides, F. ruthenica, C. bulbocodium subsp. versicolor, G. bisnagarica,
23 takcona Delphinium roro-Boctoka Poccun) Ha OOIIMPHO# YacTH MX apeaioB B
npenenax eBpomneiickoil yactu Poccuu. BriepBrie BoisBiIeHBI Onoreorpaduueckue
3aKOHOMEPHOCTH pacHpeeIeHHus UX TeHETUYECKOTO MOIUMOp(PH3Ma U MPOBEICHBI
¢unoreorpaduyeckue peKOHCTPYKIIMU B CBSI3U C UCTOpUEH aHamadTa U KiiuMaTa
Ha ypoBHe BUIOB W momyssnuit. s T. suaveolens u 16 takconos Delphinium
BIIEPBBIE TNPOBEICH AHAIN3 MOJIEKYJISIPHOTO JaTUPOBaHUs. BriepBble BBHISBIICHBI
OCHOBHBIE 3aKOHOMEPHOCTH MOP(OIOTHUECKON H3MEHUYMBOCTU B MOIMYJISIUSIX
T. suaveolens, F. meleagroides, F. ruthenica u C. bulbocodium subsp. versicolor
Ha OOIIMPHOM YAaCTH HX apeajioB B Tpejenax eBponeidckorl yactu Poccunm u
YCTAaHOBJIEHA HX CBA3b C OMOKIMMATHYECKMMHU, TOMNOrpapUUYEeCKUMU U
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reHeTH4eckuMu (paxtopamu. BriepBble CEKBEHUPOBAHBI IOCJIEAOBATEILHOCTH
JIHK 16 Bugos Delphinium, xarouas D. puniceum,.

Teopernyeckass M NPaKTHYECKAS 3HAYUMOCTH PadoThbl. Pe3ynbTaThl
VCCJIETIOBAHNUI MO3BOJISIIOT PACHIMPUTH NPEJICTABIEHUS O OOraTCTBE U YSA3BUMOCTH
reHo(OH/I0B PEeKUX BUOB PAaCTeHH, OMoreorpapuueckux 3aKOHOMEPHOCTAX UX
IPOCTPAHCTBEHHOI'O  PACIpPENCNICHUs] W B3aMMOCBSI3M  TEHETHYECKOW U
Mop(hoornuecKoin U3MEHYUBOCTU MOy JIALUH. MonekynspHo-
¢dbunoreorpaduueckre PEKOHCTPYKUMU CTEMHBIX M JYTOBBIX TPaBSHUCTHIX
pacTeHui, BKIIOYAIOLIME KOPPEISIMU ¢ UCTOPUEH KirMaTa U JlanamadTa, BHOCAT
BKJIaJl B TIOHMMaHWE D3BOJIOLMHU CTEMHBIX MECTOOOWTAHUW, HANPABICHUM HUX
KOJIOHM3AIlUM  TPEACTABUTEISIMU M3  Pa3HbIX  MPaNoNyJisAluid, pailoHbI
MPOUCXOXKICHUS MOTUMOp(dU3Ma U MapIIPYThl MUTPALIMU [IBETKOBBIX PACTCHHIM.

[lonmyyeHHbple JaHHBIE TO3BOJISIIOT OLEHHUTH BIUSHUE MPOUCXOIALINX
U3MEHEHUI KJIMMaTa M JaHAmadTa Ha T€HETUYECKYI0 M3MEHUMBOCTh OTIEIBbHBIX
BUJIOB U  OuopasHooOpazue B  nenoM. [lokazaHa  NPUMEHUMOCTH
¢unoreorpauueckux METOJOB ISl YTOUHEHHUS CIOPHBIX MalleoreorpapuuecKkux
PEKOHCTPYKLUH.

3apeructpupoBano 6Oosiee 700 mocnepoBatenbHocTed JIHK oxpansembix
BUJIOB pacTeHHMUd B MexayHapomHou 0aze manHbix GenBank (NCBI), xoropsie
MOTYT HCIOJIb30BaThCA ISl MACHTU(PUKALMK PACTUTEIBHBIX O00pa3loB U
ONpE/ENEHUs] WX PEruOHAJIbHOIO MPOUCXOXKACHUS B CYJIEOHOM SKCIEpPTHU3E
(Ps6yxuna, Kpyrosckuii, 2023). C 2013 roma B yueOHO-HAYYHOM IIEHTpE
«boTtannueckuit cag» CapaToOBCKOrO0 TOCYJAPCTBEHHOI'O YHHMBEPCHTETA HMEHHU
H. T'. YepHbIlieBCKOro BeayTcs pabOThl MO COXPAHEHUIO PEAKUX M HMCUE3AIOIINX
BUI0B pacTeHuit CapaToBCKOM 001aCTH B TeHETHUECKOM OaHke In Vitro (bmroaHeBa
u gap., 2014; Kpunkas, Kammn, 2016; Kpunkas, 2017). AnpoOupoBaHb
IPOTOKOJIBI KIIOHAJHHOTO MHKpOpa3MHOkeHUs 1. suaveolens, F. meleagroides u
F. ruthenica in vitro u moayuyeHsl >KH3HECTIOCOOHBIC PaCTCHHS-PETCHEPAHTEHI.
Omnucan mopdorenes T. suaveolens B kyabtype in Vitro. BeiHeceHb! pakTHYecKue
peKoMeHJanuu To coxpaHeHuro penkux reHorunoB C. bulbocodium subsp.
versicolor. Marepuanbl quccepTaliy UCIOIb30BAHBI MIPU COCTABICHUH TPETHETO
uznanusa Kpacunoii kauru Caparockoii oonactu (2021).

AnpoGauuss padotrbl. OCHOBHBIE TOJOXKEHHSI M PE3yJbTaThl PabOTHI
JOKJIaAbIBAIMChE M o0cyxknanuch Ha kKoHpepenumsx: VI u VII Pernonanphas
HayyHasi KoH(pepeHuus «VccnenoBaHuss MOJOIABIX YYEHbIX B OHOJOTHUM U
skonorun» (Caparos, 2014, 2015); VIII Bcepoccuiickas Hay4HO-TIpaKkTU4YECKas
kKoH(pepentusa «ArpapHas Hayka B XXI Beke: mpoOiieMbl U TEPCHEKTHUBBD)
(Caparos, 2014); XXI MexnyHapoanas KOHGEPEHIIUS CTYICHTOB, aCIUPAaHTOB U
MOJ01IbIX y4eHBIX «JIoMoHOCOB — 2014» cekuusa «buonorus» (Mocksa, 2014); 1
Perunonanshas u I Beepoccuiickas HayuHO-nipakTHueckue kKoHpepeHiuun «Ocobo
OoXpaHsieMble TNpUpoJHble Tepputopuu CapaToBckol  00JacTh: MIPOLUIOE,
Hacrosiee, oymymiee» (XBanbiHCK, 2014, 2015); VI MexnyHapoaHas Hay4HO-
npakTuyeckass KoH(epeHlUs «bHOTEXHOJOrMsg Kak HMHCTPYMEHT COXpaHEeHHs
O6uopa3zHoobOpasus PaCTUTEIILHOTO MHpa (¢pu3HnosI0rOo-OMOXMMHUYECKHE,



AMOPHOJIOTHYECKHE, TE€HETHMYEeCKWe W TpaBoBble acrekThl) (fAnra, 2014); 11
Mexnynaponnas Hay4yHasi koHpepeHus «l enetuka u 6unorexnonorus XXI Beka:
npo0sieMbl, JAOCTHKEeHUs, mepcnekTuBb» (Munck, 2015); III MexaynapoaHas
koHpepenuus «leHeTnka, reHOMUKa, OuomHboOpMaTHKa M OUOTEXHOJIOTHS
pactenui» (HoBocubupck, 2015); V MexnyHapoaHas MIKoJa sl MOJOJBIX
YYCHBIX «IMOpHOorHs, TeHeTnKa U onotexHomorus» (Cankt-IletepOypr, 2016);
Bcepoccuiickas Hay4yHO-TIpakTH4ecKass KOH(pepeHIHs «AKTyadbHbIe BOMPOCHI
HKOJIOTUU U MPUPOJIOIIONIb30BaHU», NMOCBsIIeHHas namsatd b.M. Mupkuna (Y da,
2017); XIV Cee3n Pycckoro OoraHuueckoro oOmecTBa M KOH(epCHIHS
«boranuka B coBpemeHHOM Mmupe» (Maxaukana, 2018); The VIII International
Scientific and Practical Conference «Biotechnology as an Instrument for Plant
Biodiversity Conservation (physiological, biochemical, embryological, genetic and
legal aspects)» (Slara, 2018); 1V, V u XI MexayHapoaHas HaydHO-TIPaKTHUYCCKas
koHpepeHuus «Ocobo oxpaHsieMble TMPUPOIHBIE TEPPUTOPUHU: TPOILIOE,
HacTosmee, Oyaymee» (XBanbiack, 2017, 2018, 2019); MexayHapoaHasi Hay4HO-
npakTHueckas konpepenus «Basunosckue urenus» (Capatos, 2014, 2015, 2018,
2019); 9-1 koudepenmus mamsata npod. A.K. CksopmoBa «IIpoGiiemMsbr
MUKpPOABOJIIOIIUU, CUCTEMAaTUKH M wu3zydeHus ¢aope» (Mocksa, 2020); [l
Bcepoccuiickas KoOHpepeHLHsl ¢ MEXIYHApOIHbIM yyacTueM «CHCTeMaTH4YeCKue
u (uopuctuueckue uccienoanus CesepHoit EBpazum» (Mocksa, 2023); | u Il
Bcepoccuiickas HayuHass KOHQEpEHLUs C MEXAyHapoIHbIM yuacTheMm <KuBble
CUCTEMBI: NE€PENIOBbIE MEXIAUCUUIUIMHAPHBIE TEXHOJOTUU U3YUYEHUs], YIIPaBICHUS
u coxpanenus» (Caparos, 2019, 2023).

Myoankamuu. [To Teme auccepranuu onyoaukoBano 53 pabotel, u3 Hux: 11
craredl B JKypHajax, MHICKCHPYEMbIX B MexayHapomaHbix Oa3zax «ISI Web of
Science» u/unm «SCOPUS», 8 crarelt — B *KypHaiax pekoMeHaoBaHHbIX BAK P®
(me amxe K2), 31 cratest — B pedeprupyeMbIX KypHaJIax U COOPHUKAX, a TaKKe 2
MOHOTrpapuu U yueOHO-METOUUYECKOE OCOOHE.

Crpykrypa u 00béM padorbl. [uccepranusi coctout u3 BBeaeHus, 10
rJlaB, BBIBOJOB, CIIMCKa JUTEpaTypsl W mnpuioxenuid. W3noxena na 511
cTpanunax, B ToM yncie Ha 300 cTpaHuIiax OCHOBHOTO TEKCTa, WILTFOCTPUPOBAHA
84 pucynkamu, 40 Ttabmumamu u 19 npunoxxkenusimu. CHUCOK JUTEPATYPHI
BkitouaeT 590 paboT, B Tom uncie 347 — Ha ”HOCTPAHHBIX S3BIKAX.

Ces3p paldoThl ¢ HAYYHBIMHM Nporpammamm. PaGora BbIlOJIHEHA MpH
¢dbunancoBoit momnepxkke rpanta POOU Ne 16-04-00142 «MccnenoBanue
COCTOSIHUS U CTPYKTYphI nomysisiiuii Tulipa gesneriana L. Ha eBpomneiickoii yacTu
Poccum» w mnpu wyactuyHOU mozmepxkke rpanTtoB PODU  18-34-00061
«HUccnenoBanue  MOPQOJOTHYECKOTO M TEHETUYECKOTO  pa3HooOpa3us y
npezacraButeneii poga Delphinium L. TToBoKbS W MPHIICTAIONIMX TEPPUTOPUII»,
PODU 20-34-90001 «HccnenoBaHre TEHETHYECKOTO mMoJuMopdu3zMa BHUIOB
Delphinium L. Ceepnoro KaBka3za u npuieratomux teppuropuii» u PHO Ne 21-
74-00004 «ITomumopdusm momyssiuii TakcoHoB Globularia L. B eBporetickoi
Poccun B CBsI3U C UX T€HE3UCOM M PACCEIICHUEM).



BbaarogapuocTu. ABTOp BBIpa)kaeT UCKPEHHIOI OJIarOAapHOCTh HAYYHOMY
koHCynbpTanTy 1.0.H. A.C. KammHy 3a TIOMOIIP B OpraHU3alyl IT0JIEBBIX
UCCIICIOBAaHNN W (OPMYJTUPOBAHMM OCHOBHOW wuaed paboTer; 1.0.H. M.A.
bepesynkomy (CapaToBckuii TOCYJapCTBEHHBIH MEIUIIMHCKANA YHUBEPCUTET HM.
B.U. Pazymosckoro, CaparoB), 1.0.H. M.A. [llanuepy (I'naBHbIii O0TaHWYEeCKUi caj
uM. H.B. [utiuna, Mocksa) u 1.0.H. H. ®puseny (botannueckuii caj YHUBepcUTeTa
OcHaOprok, ['epManusi) 3a IIEHHbIE 3aMEYaHMs, MO3BOJIMBIIME YIYYIIUTh paldoTy;
k.0.H. P.A. MyprazanmueBy (IIpukacnuiickuii MHCTUTYT OHMOJIOTHMUYECKHX PECYPCOB
Harecranckoro ®UILl PAH, Maxaukana), n1.6.H. HUM. ®&Enopoy (VYdumckuit
Wucturyt ouonorun YOUL] PAH, Yda), 1.6.5. M.M. Ummypatosoit (bamkupckuii
roCyJapCTBEHHbIM  yHuBepcuteT, VYda), k.0.H. .M. Amnaroy (['opHbiii
ooranmveckuii can Jarecranckoro ®UI][ PAH, Maxaukana), k.0.H. [O.B.
[epexoruny (Kocranaiickuii Tocy1apCTBEHHBIN MEAArOTMUYECKUN YHUBEPCUTET WM.
V. Cynranrasuna, Kazaxcran) u a.0.H. H. CreroBoit (Mucturyt 300moruu HAH
Azepbaiipkana) — 3a TOMOIIb B cOOpe 00pa3LoB. ABTOp BbIpa)aeT NPU3HATEIbHOCTh
cotpynHukam ['epbGapuss MOCKOBCKOTO rocyJapCTBEHHOTO yHUBepcuteTra um. M.B.
JlomonocoBa (MockBa), B yactHoctu A.Il. Ceperuny, corpynnukam ['epOapus
I'maBHOrO OOTammyeckoro caga uMm. H.B. Ilunmna (Mocksa), B wactHoctu H.IO.
CrenaHoBoi, coTpyaHukaMm IauHOyprckoro KoposieBckoro OOTaHMYECKOTO cajia
(BenmukoOputanusi) 3a MpeaoCTaBICHHbIE TepOapHble o0Opasubl, a Takxke H.H.
HManwmnoit (I'maBHpi OoTanmdeckuit cax uM. H.B. Ilummaa, Mocksa), II1.C.
KmounukoBoit  ([lapemckuii yHuBepcureT, BenmuxoOpuranusi) ¥ COTpyIHUKaM
nuroMHuKa «Jacques Amand» (BenukoOpuTaHus) 3a IICHHBIC KOHCYJIBTAIlUUd H
JAr00€3HOE MPEIOCTaBICHHE COPTOOOpasoB 1. X Qesneriana paHHed CeIeKIUu.
Oco0yro 01aroJapHOCTh aBTOP BBIPAKAET COTPYIHUKAM y4eOHO-HAYYHOTO IIEHTpa
«borannueckuii  cag»  (CapaTOBCKOrO  HALIMOHAIBHOIO  UCCIIEAOBATEIILCKOIO
rocyaapcTBeHHoro  yHuBepcutera uM. H.I.  UYepssimeckoro  (CapartoB),
NPUHMMABIIMM y4acTHE B MOMCKE, COOpe U KamepaibHOI 00paboTke MaTepuaa.

COAEPKAHUE PABOTDBI
I'nasa 1. Ilpupoaubie yciioBus, najeoreorpadusi 1 uCTOpus pasBUTHS
pacturesibHOro nokposa Ionro-Kacnus B nmo3anem kaiiHo3oe

['maBa BkiIOWaeT TpH pasnena. B mepBoMm JaH KpaTkuil 0030p MPUPOIHBIX
YCIIOBUW paliOHa WCCIENOBaHUM, KOTOpbIM BrItodyaeT Hwxknaee IloBoimkebe,
[IpenkaBka3be, CeBepHbiii KaBka3 u Kpeim. Bo BTopoMm npuBoasiTCS COBpEMEHHBIE
npencraBieHuss o maneoreorpadun OacceitnoB [lonTo-Kacmusa u e 1HHMKOBBIX
coOpITusix Ha Bocrouno-EBpomeiickoit paBHuHe. OCHOBHOE€ BHHMAHHE YJACIICHO
KoJieOaHWsIM YpOBHS 0OacceHOB B MO3JIHEM IuIecTOolleHe. B amoxum KpymHBIX
TpaHcrpeccuid miomanes Kacnusi yBennumBaiachk B 2,5 pasza MO CPaBHEHUIO C
COBPEMEHHOM, a YPOBEHb MOBBIMIAJICA 0 a0comtoTHOM oTMeTkH +50 M. IIpu sTOoM
MaKCUMaJIbHBIA YpOBEHb OacceilHa KOHTPOJUPOBAJICS BBICOTOM BOCTOYHOTO
nopora Manbrya. Bo Bpemsi perpeccuii ypoBeHb Kacnus omyckancs 10 OTMETOK
-100 (u Hmxe) M abc. Pazmax koneGanuit mpeBbiman 150 m (Curtou, 1991;
Svitoch, 1999; SIauna, 2009; Dolukhanov et al., 2009; Tudryn et al., 2013; Yanina,
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2014; Csutou, 2015). B TpancrpeccuBHbIe 310XH ypoBeHb [loHTa momgHUMAaCs
HE3HAYUTEILHO — HE BbINIE 7 M, a IUIONIAJb AaKBAaTOPUU YBEJIMYMBAJIaCh B
OCHOBHOM 3a CYET 3aTOIUICHUS YCThEBBIX 4YacTe peYHBIX JOJUH. BbicoTa
TpaHCIpeccuil KOHTposMpoBanack ypoBHeM CpenuzemHoro mops (Snuna, 2009).
B TpeTbem pazneinie onucaHbl KpaTKasi HCTOPUS Pa3BUTHUS PACTUTEIHLHOTIO MOKPOBa
[Ipukactius W TPOUCXOXKJCHHUE CTENEl, AaKICHTUPOBAHbI JUCKYCCHOHHBIC
MOMEHTBI, TPEOYIOMINE TTPOSICHEHHS.

I'naBa 2. ®uioreorpapuyeckue peKOHCTPYKIMH PA3JIMYHBIX IPYIIT
COCYAMCTBIX pacTeHuid B EBpone u coBpeMeHHOe COCTOSIHUE UCCICAOBAHUH 110
BbIOpaHHBIM 00bEKTAM

Ounoreorpadusi (pacCMOTpPEHHE TEHETUYECKUX (PUIOTCHUH B KOHTEKCTE
MPOCTPAHCTBA M BPEMEHM) TMO3BOJSET PEKOHCTPYMPOBATH HCTOPUIO BHA Ha
YPOBHE €ro OTACNbHBIX mnomyisuil (Avise et al.,, 1987) u anamu3zupoBaTh
B3aMMOJICHCTBUSL PA3HBIX HBOJIOLMOHHBIX JUHUW MeEXay coboil. Bo BBomHOMU
YacTU TJIaBbl OOCYXJAaeTCsl BBICOKOE COOTBETCTBHE (puioreorpaduyecKux
PEKOHCTPYKITUIA, IPOBEICHHBIX pa3HbiMu aBTopamu (Taberlet et. al, 1998; Hewitt,
2001; Hampe et al., 2003; Willis, van Andel, 2004; Carstens et al., 2005; Soltis et
al., 2006; Pecsenye et al., 2007; Markova et al. 2009; Grimm, Denk, 2014; Kajtoch
et al., 2013, 2016; Kropf et al., 2019; Sramko et al., 2019; Volkova et al., 2013;
2020), mameoObOTaHWYECKWM JaHHBIM. B pa3zgene ocBemaeTcss COBPEMEHHOE
COCTOSIHUE HCCIEAOBAHUMN MO KaXJIOMY OOBEKTY MCCIEIOBAHUS WM OJIMKAUIITUM
POACTBEHHBIM BUJAM.

I'naBa 3. MarepuaJj U MeTOAbI UCCJIETOBAHMS

OCHOBHBIMHU O0BEKTAMH MCCJICIOBAHUS SIBISUTMCH TIOMYJISIIUN PEAKUX BUIOB
U3 pasHbIXx TUNOB pactutenabHocTH (cremb: C. bulbocodium subsp. versicolor,
Tulipa suaveolens u Delphinium puniceum; necoctens: Fritillaria ruthenica u
takconbl Delphinium roro-Boctoka Poccuu; skcTpazoHalibHash PacTHTEIbLHOCTB:
F. meleagroides (3amuBnubie nyra) u Globularia bisnagarica (mectooOutanus Ha
BBIXOJ/IaX KaJbIUU-COJAEPKAIIMX MATEPUHCKUX TOPHBIX MOPOM)), apeasl KOTOPhIX
oxBarbiBaeT Teppuroputo IlonTHiicko-Kacnumiickoil crenu. BpiOop 00bEKTOB
OoOyCJIOBJIEH MMEIOIIUMHUCS B JIUTEpaType JaHHBIMU 00 UX PEAKOCTH U
MpeanojiaraeMoM BpPEMEHHM JUBEPreHIIMU U pacceleHus. [JlaBa COACPKUT
noApoOHbIE YKa3aHMs TOYEK cOopa MaTepuajia, TOAbl HAOIIOJEHUN, HOoMepa
repOapHbIX JIUCTOB (€ciiM Marepuan ObUl B3ST M3 OOIEAOCTYIHBIX TepOapHBIX
KOJIJICKIIHM ).

Pasmep BeiOGOpKku. M3mepenne MoOpQoOTHIECKUX MPU3HAKOB MPOBOIUIIOCH
y 30 cny4aifHO BBIOpaHHBIX 0CO0€H TE€HEPATUBHOTO OHTOTEHETUYECKOTO
COCTOSIHUS B Kakaou jokanmpHOU momyssiiuu. s ISSR (Inter Simple Sequence
Repeats) ananuza otoupanu mo 10 ocobeit, 11 cekBeHupoBaHust — 10 3 (1 Oosee —
B cllyda€ BBICOKOTO MOP(OJOrudyecKkoro pasHooOpasusi) ocoOu H3 Kaxaou
JIOKQJIbHOM TOIYJISALIUY.

Hccnenosanue T. suaveolens mpoBoawiu B 65 JIOKaJIbHBIX MOMYJISAIHAIX U3
Actpaxanckoii, Bomarorpaackoi, OpenOyprckoii, PoctoBckoit, Camapckoir u
Caparosckoit 00:1., KpacHogapckoro kpas, Pecriyonuk Kanmeikus u Jlarecran, a
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takke u3 Kpbima m 3anmagHoro Kazaxcrana. B aHanu3 ObuiM Takke BKJIIOYEHBI
19 repOapupix oOpa3moB T. suaveolens, coOpaHHbIX B Bousrorpasckoi,
Boponexckoii, Openoyprckoii, PoctoBckoi oonactsix PD, Mpane, [{enTpansaom
Kazaxcrane u Ykpaune u xpansmuxcs B repoapusix E, MW u KSPI. C nensio
BBISICHEHUSI CTEMEHM TE€HETUYECKOr0 pOACTBA MEXKIY MNPUPOAHBIM BHUIAOM U
KyJBTYpHBIM T. X Q@esneriana B aHaiu3 OBbUIM BKJIIOYEHBI O0Opas3mbl 8 COpPTOB
paHHel cenekiuu 3Toro Takcona: ‘Duc van Tol — Red & Yellow’ (1620), ‘Duc van
Tol — Rose’ (1700), ‘Duc van Tol — Max Cramoise’ (1700), ‘Silver Standart’
(1760), ‘Schoonoord’ (1909), ‘Kansas’ (1930), ‘White City’ (1932), ‘Barcelona’
(1989).

Co6op marepuana F. meleagroides npoBoaniu B 10 JIOKaIBHBIX MOMYJISIUAX
n3 Bonrorpanckoi, Boponexckoi, Pocrosckoit, Camapckoii, CapaTtoBckoi
obnacreit u pecniyosmku Kanmeikust; F. ruthenica — B 17 tokabHBIX HOMYJIAIUSAX
n3 Bourorpanckoii, Boponexckou, Ilensenckon, Camapckon, CapaTtoBCKOH
obOnmactedl. /[[ns cexkBeHMpOBaHUs UCHOJB30BaIM BoceMb MapkepoB xiJIHK
(atpB—rbcL, matK, trnH—psbA, trnL—trnF, trnS—trnM, rpoC1, rbcL u ycfl) u
cuericepsr 1TS1-5.8S-1TS2 p/IHK. Ilomyduennsie mocnemoBarenbHocTH XiIJHK
F. meleagroides u F. ruthenica ananmsupoBaiu BMecTe.

Uccrnenosanuss C. bulbocodium subsp. versicolor mpoogwmu B 35
JOKaJIbHBIX TonyJsiusax u3 benropoackou, Bonrorpanckoin, Boponexckon,
PocroBckoit, CapatoBckoii u TamOoBckoi obmacteit. J[isg CceKkBEeHUpOBaHUS
UCTob30BaI Mapkepsl trnY—trnD, trnH—psbA, rbcL u rpS16 xn/IHK u cneiicep
ITST pAHK.

Hamu wuccnenoBano 79 JoOKalIbHBIX TONyJsiMA 23 TakKCOHOB poja
Delphinium Ceseproro KaBkaza u roro-Boctoka EBpormefickoit Poccuu
(D. arcuatum, D. bracteosum, D. caucasicum, D. crispulum, D. cuneatum,
D. dictyocarpum, D. duhmbergii, D. elatum, D. elisabethae, D. fedorovii,
D. flexuosum, D. freynii, D. gelmetzicum, D. litwinowii, D. macropogon,
D. mariae, D. pubiflorum, D. puniceum, D. samurense, D. sergii, D. speciosum,
D. subcuneatum, D. uralense). Jlns CEeKBEHUPOBAaHUS HCIOIb30BAIH JCCIThH
HEKOJUPYIOIIUX U MOTEHIMAIbHO BBICOKO BapuabenbHbix (parmeHToB xui/IHK:
ndhC—trnV, ndhF, petA—psbJ, psbhE—petL, trnT—psbD (Dong et al., 2012), trnC—
petN (Lee, Wen, 2004) u trnL—trnF, trnH—psbA, trnS—trnG, matK (Jabbour et al.,
2012) u cneticep ITS2 p/IHK.

Coop wmatepuana G. bisnagarica mnpoBoauau B 25-TH  JIOKAJIbHBIX
MOMYJISIUSAX, Opou3pacTaromux Ha Tepputopun CapaToBCKOW, YIIbSIHOBCKOM,
Camapckoii, OpenOyprckoit obmacteit; Pecy6nuk bamkoproctan u Tatapcras, a
takke CraBpomonbckoro kpas. Jlyis aHanu3a Bceld BBIOOPKH HUCIOJIB30BAIH TPHU
mapkepa xiJIHK (trnL—trnF, rbcL, rpS16) u cneiicepsr 1TS1-5.8S-1TS2 p/IHK.
Boi6op mapkepoB xinJIHK oOycrnoBieH omyOJMKOBaHHBIMU JAHHBIMU JPYTHUX
uccleoBaTeNied O BBICOKOM YpOBHE MOJUMOPPU3MA HTHUX MAPKEPOB IS
Globularia B menom (Hazler Pilepic et al., 2016; Affenzeller et al., 2018) u
MOTEHIIUAJIBHOW BO3MOKHOCTBIO CpPaBHUTH IOJYUYEHHbIE HAMM IOCIEI0BATEIb-
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Hoct JJHK ¢ aHanoru4HbIMu mocieioBaTeIbHOCTSIMU U3 HEJJOCTYITHOM HaM 4acTH
apeasia (Opanuus u XopBaTus).

JIHK 11 MOJIEKYISIPHO-T€HETUYECKUX UCCIIEIOBAHUN BBIIACISIIN U3 JTUCTHEB
WIM JINCTOYKOB OKOJIOLBETHHKA, BHICYLIEHHBIX B CHJIMKAreJe, C UCHOJIb30BaHUEM
Habopa NucleoSpin® Plant Il (Macherey-Nagel, I'epmanus) coriacHO MPOTOKOIY
npoussoautens. Jna ammmpukanun JHK ucnomssosamm «5X MasPPTagMIX-
2025» (duanat JItn., MockBa), roTOBBIN Jyisi HAaHECEHUS B Telib. CEKBEHUPOBAHUE
nposouian Ha 6aze HIIK «Cunrom» (Mocksa, Poccus).

Craructuyeckasi oopadorka pe3yabraroB |SSR-ananm3za. ['enetnueckoe
pazHooOpa3ye B KaxA0W MOMYJIALHUUA OIEHUBAIHU MO J0JIe TOJIUMOPGHBIX O3HIOB,
cpenHeMy 3GHEKTUBHOMY UMCITY alljlesield, CpeiHeEMY HH(DOPMAITMOHHOMY UHICKCY
IllernoHa, TeHETHYECKOMY pa3HooOpasuto Hes, oOmeit reHeTuyeckon
muddepeHnnaui M TOTOKY TE€HOB C  HCMOJB30BAHHEM IMPOTPAMMHOTO
obecreuenus POPGene v 1.32 (Yeh, 1997) w/umn GenAlEXx 6.5 (Peakall, Smouse,
2012). Amnammsz wmonekynsproir gucnepcunn (AMOVA) Obur mpoBenéH B
nporpamme ARLEQUIN 3.5 (Excoffier, Lischer, 2010). Onenky 3aBUCHMOCTH
MIOTOKA FEHOB OT TeorpauuecKux pacCTOSTHUN MEXKTy TTOMYJISIIUSIMU MPOBOIUIIHU C
noMombo tecta Mantend. llpenBapuTenbHbld aHANW3 TMOJTYYEHHOW MAaTPHUIbI
npoBown B porpamme SplitsTree 4 (Huson, Bryant, 2006) metogom Neghbour
Net u metomom rnaBHbiXx kKoopauHaT (PCOA) ¢ ucmonb3oBaHueM KO3 UImeHTa
XKakkapa wnm Jlaiica B mporpamme PAST (Hammer et al.,, 2001) aubo
craructuueckoir cpene R (R Core Team, 2023). Ananu3 mnOMyJISIAOHHON
CTPYKTYypbl TpoBojauian wmetojgoMm baiteca B mnporpamme STRUCTURE 2.3
(Pritchard et al., 2000; Evanno et al., 2005; Jakobsson, Rosenberg, 2007).

Hus Tulipa suaveolens ObLa caenaH JOMOJMHHUTEIbHBIA aHAIH3 METOIOM
baiieca B nporpamme NEW HYBRIDS 3.1.1 (Anderson et al., 2000) ¢ menbto
BBISIBJICHUS OTPaHUYCHUI ITOTOKA TEHOB MEXIY MOMYJISAIMSIMHU BH/1a, BOSHUKIIINX B
pe3yiibTare JeucTBUsl reorpaduueckux OapbepoB Ha 3Tafe €ro pacceicHusl.
MeTon BBIYUCISIET aNOCTEPUOPHYIO BEPOSITHOCTh TOTrO, YTO Kaxaas ocoOb B
BBIOOpKE TMPUHAIJICKUT OJHOMY HW3 BO3MOXHBIX THOPUAHBIX  KJIACCOB,
BO3HHMKAIOIIINX npu BTOPHYHOM KOHTAaKTe TIBYX TCHETHYCCKHU
nuddepeHIUPOBAHHBIX U paHee M30JUPOBAHHBIX JAPYT OT JApyra MparomyJIsiuii.
Knaccbl xapakTtepusyloTcsi J0J€d JIOKYCOB BHYTPH OCOOM, KOTOpBIE, Kak
oxxkunaercs, HecyT 0, 1 unm 2 Konuu reHa, NoJy4eHHbIe OT BUAA/Tpanonyisaiaun A
uwm B. Koudurypaums NEW HYBRIDS no ymonuanuio yduThIBaeT IIeCTb
KJIACCOB, KOTOPBIE TPEICTABIAIOT COOOM BCE BO3MOMHBIE MPOIYKTHI JIBYX
MOKOJICHUM CITy4alHOTO CKPENIMBAHUS MEXKIY JBYMS BHIaMU/TIPAIONYJISIIUSIMU:
A (mepBas poautenbckas dhopma), B (BTopas pogutenbckas ¢opma), F1 (rubpust
nepBoro mnokosieHus), F2 (rubpuasl Broporo mokosnenus), BCALl (6akkpocchl k
npanomysinuu A) u BCB1 (63kkpocchl k npanonysisiiuu B).

CrarucTuyeckasi 00padoTKa pe3yJibTATOB CeKBeHHpPOBaHus. [IpsmMeie n
oOpaTHBI€ MOCIEeI0BATEILHOCTH COOMPANIN U BIPABHUBAJIM BPYUHYIO B IPOrpaMMe
BioEdit 7.0.5.3. (Hall, 1999). Ananmu3 MeTOJ0M CTaTHUCTHYECKOW MHapCUMOHUU
MPOBOJMIIM C UCIIOJIb30BAHUEM ANITOPUTMA, onrcaHHoro B padore Templeton et al.
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B (1992), u peanuzoBannoro B nporpamme TCS v. 1.21 (Clement et al., 2000). [dns
aHanu3a  reorpaUyuecKkoro  paclpeesiCHWs]  BBISIBICHHBIX  TalUIOTHIIOB
ucnonp3oBaiu npuioxkenue ArcGIS® 10.6 ¢ mnocnenyromeir 006paboTkon
uzoopaxkennii B mporpamme Corel DRAW®  2017. bBaiiecoBckuii
dbunoreHeTHYECKU aHaIM3 OBLI BBIMOJHEH ¢ Tmomompbio MrBayes 3.1.23
(Ronquist, Huelsenbeck, 2003). Mozenp 53BOIIONUH ITOCIIEIOBATEILHOCTEH
OTICHUBAJIM 110 MH(POpMAITMOHHOMY KpUTEepUi0 Akanke ¢ momoinsio jModeltest 3.7
(Darriba et al., 2012). Ananuz AMOVA nposoawnu B nporpamme ARLEQUIN 3.5
(Excoffier, Lischer, 2010) wimu SAMOVA 1.0 (Dupanloup et al., 2002).
Bolunciienre 3aBUCUMOCTH MTOTOKA T€HOB OT reorpaduuecKuX pacCTOSSHUN MEXITy
MOMYJISIUSIMHA TIPOBOJIAIIM € MOMOIIBIO Tecta ManTens B mporpamme ARLEQUIN.
O1leHKH BPeMEHU TUBEPreHINU Ul Habopa ganubix ITS pona Tulipa mpoBoaniu
B nporpamme BEAST 1.8. (Drummond, Rambaut, 2007), C. bulbocodium u
Delphinium — B mporpamme MEGA X (Kumar et al. 2016) coryiacHoO omaroBomy
IIPOTOKOIY, ToApoOHO omrcanHoMy B padote B. Mello (2018).

Mopdosoruueckasi HM3MeHYMBOCTb. [lOCKONBKY 10Opu  M3y4YECHUU
FEHETUYECKOTO TMOJIUMOp(pHU3Ma BO3HUKAET 3aKOHOMEPHBIM BOMPOC O €ro
(EHOTUITMYIECKOM TPOSBICHUH, IS KaKIOTO OOBEKTAa MPOBOIWIN H3MEPCHHS
MOpPGOJOTUYECKUX TMapaMEeTPOB BETeTaTUBHONW U TeHepaTUBHOU cdep. s
BEISIBJICHHUS ~ OCHOBHBIX  HAINpaBJiICHUH  MOP(OIOTHYSCKON  M3MEHYHUBOCTH
UCIIOJIB30BAIM HeMeTpuueckoe MHoromepHoe ImkanupoBanue (NMDS) w/mnu
aHanu3 TyaBHBIX KOMIOHEHT (PCA). Ananu3 Bkioudan 19 OUOKIMMATHYECKUX
XapaKTEPUCTUK, BBICOTHI HAJl YPOBHEM MOPS, T€OrpapUUeCcKyto IIUPOTY U JOJITOTY
MECT MPOU3PACTAHUS JIOKATBHBIX MOIMYJISIUN ¢ MPOCTPAHCTBEHHBIM Pa3pelIeHUEM
0.5 munyTHI (1 KM) U3 oTKpbITOl 62361 WorldClim ver. 2.0 (Fick, Hijmans, 2017).
O6paboTka MaHHBIX W CTAaTHCTHUYCCKUM aHaIW3 BBITONHSIMCH B R ver. 4.1.2
(R core team, 2023).

OmnpeneneHue 1BETa TMCTOYKOB OKOJIOIBETHHKA T. SUuaveolens mpoBoauioch
no 1udpoBsiM GoTorpadusm npu nomomu nporpammsl Adobe Photoshop CS9
(Adobe Inc., CIIIA) ¢ ucnonbszoBanueM 1BeToBor monenu LAB, ocHOBaHHOU Ha
napaMerpax SpKocTH L M JIByX XpOMaTHYeCKMX KOMIIOHEHTaX — a u h. AHamu3
BO3MOXHBIX CBSI3€ MEXIy OKpacKoW OKOJIOBETHHMKa 1. sSuaveolens wu
IUIACTUAHBIMA WA ITS-rammoTimamMu~ mpoBoAMAM B IIporpamMMme
STATISTICA 10.0. ¢ ucnons3zoBanneM Tecta x> [upcona ¢ V Kpamepa.

I'aaBa 4. I'enernueckas quddepenuanus Tulipa suaveolens
B EBpomneiickoir yacTu apeasa

B poccuiickoii Goranmueckoi mmreparype Tulipa suaveolens 6Gomee
u3BecteH moz HaszBanmeM . schrenkii (Mopmak 1979, 1990; JIurBunckas, 2008;
Maegckuii, 2014). IleppoHadanbHO CUHTAIOCH, YTO 1. suaveolens TpeACTaBIISCT
co0o¥i cTapblil COPT KYJbTYPHOTO TIOJIBITAHA, HAIPUMEP, KpacHO-kenTas popma u3
rpynnel coptoB Duc van Tol, Tak kak ero omucaHue ObUIO CIAEIaHO HE IO
oOpasiam npuponunoro Buma (Christenhusz et al., 2013). Ho mo pesyibTatam
UCCJIEIOBAHUS pa3Mepa reHoMa U psifia MOp(oJornyecKkux npusHakoB 1. schrenkii
u T. suaveolens okazasmce wuaeHtndHbiME (Zonneveld, 2009), mostomy B
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3apyOeXHOM jMTeparype B HacTosmiee Bpems 1. schrenkii cumrtaercst ero
cudonumom (Christenhusz et al., 2013; Everett, 2013). Ognako mpu oOpaboTke
poma Tulipa mis «®noper Eeponeiickoit wactu CCCP» cpaBHEHHE THIIOBOTO
matepuaia BunoB 7. schrenkii u 7. gesneriana Be3Baiio y E. B. Mopaak (1979)
COMHEHHUSI B CAMOCTOSITEIbBHOCTH TIEpBOro M3 HUX. Ha 3TOM OocCHOBaHWU MO3THEE
E. B. Mopnaxk (1990), mocuutana, uro onucanusiid K. Jlmaneem (Linnaeus, 1753)
T. gesneriana u ecTh WCXOIHBIA MPHUPOTHBIA BUA, KOTOPOMY BIIOCIICICTBHU
3. JI. Perens (Regel, 1873) npucsown HazBanue T. schrenkii. M. Christenhusz ¢
coaBT. (2013) cumrarot, yro T. gesneriana ObUT OJHUM K3 PACIPOCTPAHEHHBIX B
JIunHeeBcKoe BpeMs CaJOBBIX TIOJIBIIAHOB, MOCKOJBKY THUIIOBBIE 0Opa3Iibl UMEIOT
KpYIHBIE pPa3MEphl, TOJIbIE IBETOHOXKKHU, a OJUH M3 JK3EMIUIIPOB — IECTPYIO
OKpAacKy JIMICTOYKOB OKOJIOIBETHUKA.

[Tomuxpomusiii T. suaveolens — oxWH M3 TUIHYHBIX BECEHHCIIBETYIIUX
BunoB [lontmiicko-Kacnmiicko  ctenu, €€ XapakTEepHbIM  KOMIIOHEHT.
JIykOBUYHBIA  TOJUKApNHUK, 3A(emMepous, BBICOKO  JIEKOPaTUBHBIA  BHJI.
CoBpeMeHHBIN eCTeCTBEHHBIH apean T. Suaveolens oxBaThIBaeT FOTO-BOCTOK
VYkpaunsl, KpbiM, 1or u toro-soctok Poccun, ceBepubiii paH, ror AsepOaiimkana,
ceBepo-3anaanbii Kazaxcran (Everett, 2013). UnucneHHOCTh MHOTUX TMOMYJISIUAN
COKpaIllaeTcsl MOJT BO3ACHCTBUEM aHTPONOTEHHBIX (DaKTOPOB, U BHUJ 3aHECEH B
Kpacubie Kuurm PO (JlurBunckas, 2008), VYkpawnbl (Tkauenko, 2009),
Kazaxcrana (beikoB, 1981) u Azep0Oaiimkana (Ibadli, Qaraxani, 2013).

YuuteiBas orpanuueHuss metona ISSR mapkupoBanus u OO0JbIIOE YUCIO
U3ydaeMbIX MOMyJsaiuii T. suaveolens, B mepBbIX Tpex pasaenax TIJaBbl
OPUBOMASTCS ~ pe3yJbTaThl  JIOKAIBHBIX  HMCCICIOBAaHUM, TMPOBEJACHHBIX B
CapatoBckoii, Bonrorpanackoit o6nactsax u KpeiMy, ¢ 0oTOOpOM TeHETHYECKH
KOHTPACTHBIX MOIMYJISIUN U yCTpaHEHUEM JTyOIupPyIOIINX.

Puc. 1 — Pacnipoctpanenue
BbBISIBJICHHBIX T€HETHUYCCKUX
Kiactepos T. suaveolens na
tepputopuu CapaToBCKOi 00macTy.
CBeTiio-cepbIM LIBETOM BbIJIETI€HA
TEPPUTOPHUS MAKCUMAIBHOTO
3arorienusa Kacnuiickum MmopeM npu
PanHexBaJIBIHCKOU TpaHCIpecCUu
(50 m abe. (CBurou, 2015) Hax
COBPEMEHHBIM YpOBHEM MUpPOBOTO
OKeaHa)

Hampumep, B CapatoBckoit ob6mactu (puc. 1) B pe3ynbrare 0aiieCOBCKOTO
ananusa B nporpamme STRUCTURE nonynsauuu 9-11 oO6benuHuiInch B OAHY
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Ta6u. 1 — [NonapHble 3HaYEHUSI CTENIEHH
nuddepeHIalu MeX1y MOMyJIsIUsIMA
T. suaveolens no PhiPT

A B @
Pop9 | Popl0 | Popll | Popl2 | Pop3
Pop9 | - - - - -

A | Popl0 | 0.465 | - - - -
Popll | 0472 | 0.573 | - - -

B | Popl2|0.765 | 0.790 | 0.784 | - -

C | Pop3 |0.644 | 0.616 |0.614 | 0.649 |-
Popl |0.701 | 0.684 | 0.698 | 0.606 | 0.559
Popl3 | 0.650 | 0.627 | 0.657 | 0.485 | 0.406
Popl4 | 0.711 | 0.705 | 0.722 | 0.552 | 0.488
Popl5|0.740 | 0.735 |0.740 | 0.585 | 0.574
Popl6 | 0.732 1 0.733 | 0.734 | 0.591 | 0.508
Popl7 | 0.684 | 0.675 | 0.688 | 0.542 | 0.488

2 Popl8 | 0.768 | 0.768 | 0.773 |0.623 | 0.535
Pop2 |0.697 | 0.646 |0.712 | 0.589 | 0.466
Pop4 | 0.751 | 0.726 | 0.736 | 0.637 | 0.502
Pop5 10.706 | 0.702 | 0.712 | 0.628 | 0.511
Pop6 |0.702 | 0.695 | 0.713 | 0.581 | 0.576
Pop7 10.702 | 0.679 | 0.705 | 0.539 | 0.546
Pop8 |0.796 | 0.799 | 0.788 | 0.733 | 0.605

Tabn. 2. — [onapuble 3HaueHus quctaHuuid Hes
MeXy nonyisuusMu 7. suaveolens
A B (&)
Pop9 | Popl0 | Popll | Popl2 | Pop3
Pop9 | - - - - -

A | Popl0 | 0.079 | - - - -
Popll | 0.118 | 0.139 | - - -

B | Popl2 | 0.417 | 0.416 |0.493 |- -

C | Pop3 |0.269 | 0.224 | 0.230 | 0.337 | -
Popl 103790378 |0.383 |0.293 | 0.251
Popl3 | 0327 | 0.339 | 0.350 |0.251 | 0.192
Popl4 (0392 (0399 |0.423 |0.235 | 0.210
Popl5 | 0.418 | 0.396 | 0.433 |0.259 | 0.272
Popl6 | 0.487 | 0.525 | 0.503 | 0.296 | 0.245
Popl17 | 0.380 | 0.392 | 0.404 |0.296 | 0.228

2 Popl8 | 0.468 | 0.479 |0.494 | 0.297 | 0.220
Pop2 |0.350 | 0.264 | 0.387 | 0.296 | 0.179
Pop4 |0.430 | 0.383 | 0.410 |0.288 | 0.213
Pop5 (03260322 | 0332 |0.290 |0.193
Pop6 |0.347 1 0.363 |0.375 |0.290 | 0.251
Pop7 (03950390 | 0411 |0.259 |0.273
Pop8 |0.413 10.371 |0.402 |0.357 | 0.203

Ipymnmny ¢ anoCTepUOPHBIMU
BEPOSITHOCTSMHU OTHECEHHUs 00JIb-
IIMHCTBA 00Pa3I0OB K 3TOM IpyIIe
Bbimie  95%.  OOpa3upl U3
nonyisimii 3 w12 Takxe
BBIICIIUIIUCH B CAMOCTOSITCIIBHBIE
TPyIIbl, HO ¢ Oojee HU3KUMU
(69—95%) 3HaueHusMH anocTe-
PHUOPHBIX BEPOSITHOCTEU. UeTBep-
Tas Tpynma COCTOUT U3 00pasloB,
OTHOCAIIUXCS K pa3HbIM
HNOMYJISIIUAM U C TPEUMYIIECT-
BEHHO HU3KMMU  3HAYCHHUSIMHU
arOCTEPUOPHBIX  BEPOSTHOCTEH
OTHECEHHUsI OTIENBHBIX 0CO0EH K
TOW WJIA UHOM TPYIIIE.

AHanu3 TJaBHBIX KOMIIO-
HEHT TaK K€ MO3BOJIWII BBIICTUTH
YeThIpE  TPYNNBl  TOMYJISIUN:
rpymmna «4» BKJIIOYaeT IOIy-
asuun 9—11 (Kamennbiit CoIpT);
rpymnmna «B» cocrour u3 omHOU
nonyJsituu 12 (O6muii  Ceiprt);
rpynmna «C», Tak e COCTOWT
TOJIbKO W3 OJHOW TOMyJSIuu 3
(BocTouHbI CKJIOH [IpuBoK-
CKOM BO3BBIIICHHOCTH); TpyIIa
«D» Bxmrowaer B cebs ocTaB-
mecs 13 momymnsmuit (1—2, 438,
13—18). Pa3znenenne Ha TpyNIbl
MOJIHOCTBIO  JayOnupyer  pe-
3yJAbTaThl  KJIACTEPU3AlMA B
STRUCTURE.

Takoe paznenenue corna-
CyeTcsi ¢ TMOMapHbIM aHAIU30M
mupdepennmanun = mo  PhiPT
(tabn. 1) w aHanmM30M TreHe-
TUYECKUX paccTostHUI Hes
(Tabm. 2), U3 KOTOPHIX BUIHO, YTO
rpynmbl nomyssinuilt «Ay», «B» u
«C» 3HAYMUTENBHO OTJIMYAIOTCS
KaKk oOT OoJblIoN rpynmnbl «Dy,
Tak W Japyr oT apyra. OpHako,

HECMOTpsI Ha JOCTATOYHO XOPOILIYI0 TFeHETUYECKy AuddepeHInanno rpymibl
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«C» (Pop3), momapusie 3nauenus PhiPT u gucranumii Hes mexnay Heit u camoi
Ooonpmiol rpynmnoii «D» Huxke, yem Mexay rpynnamu «A», «B» u «D». bonee
TOTO, TOMYJISALKS HAaXOAUTCS Ha 3alagHOM Kpal HCCIeayeMoil olmactu u
o0nasaeT Kak OTHOCHUTEIbHO BBICOKMMH 3HAUYEHUSMHU MoJuMopdu3Ma BHYTPH
NOMyJSIIMM, TaK W OTHOCUTENBHO  BBICOKOM  CTEMEHBIO  OXKHUJAEMOMU
rerepo3urotHoctd (tabn. 3). [lpum sTOoM fona monuMopdu3Ma U 3HAUYCHUS
0’KM1AEMOM rE€TEPO3UTOTHOCTH paBOOEPEKHBIX MO JISIU A MMEET
POMEKYTOUHBIE 3HAYEHUS, YTO CBHUJETEIHCTBYIOT B IOJIb3y TOTO, YTO OTH
MONYJISITUA HE HW30JUPOBaHbl OT JieBoOepexHbIX (Tabn. 3). Tem He MeHee,
HAO0JI0IaeTCsl HEKOTOPBIM IPAJIMEHT TeHETUUECKOTo MoauMopdu3mMa MOomyIsui ¢
BOCTOKA Ha 3anaj. Tak, BOCTOUHbIE MOMYJISIIUUA B CPETHEM UMEIOT 00Jiee BHICOKHIA
reHeTnyeckuii moaumopdusm. Bocrounas nomyssus rpymmnsl B (Popl2), kotopas
UMEeT BBICOKHE 3HaueHMsl TeHeTudeckorl nauddepennmanuu (tabn. 1, 2) mo
CPaBHEGHHIO C JPYTUMHU TpyNIaMH, OJHAKO, O0JIaJacT HHU3KUM 3HAYCHHUEM
nonuMop(du3Ma U CTENEHBIO 0XKHIaeMOM T'€TepO3UTOTHOCTH BHYTPHU TOIYJISAIINH.
Tect ManTenst mokasajl OTCYTCTBHE KOPPENALMHA MEXAY MaTpULEHd MOMapHBIX
3HaueHUd Fst m MaTpunell nomapHbIX reorpaUuecKuX pPacCTOSIHUN MEXIy
MOMYJSIIIAM-SIMUA, PE3yJIbTaThl CTaTUCTHUECKH HemocToBepHsl (I = -0.118;

p = 0.819).

Tabn. 3 — 3nayenus nonumopdusma (%P) u oxxugaemoit rereposurornoctu (He) s
UCCIIEYEMbIX MOIYJISIUN

T1I1 %P He 3JII1 %P He BJIII %P He
Popl 40% 0.127 Pop5 38% 0.127 Popl3 | 56% 0.204
Pop2 42% 0.148 Pop6 48% 0.158 Popl4 | 46% 0.144
Pop3 40% 0.148 Pop7 64% 0.198 Popl5 | 40% 0.145
Pop4 40% 0.129 Pop8 28% 0.099 Popl6 | 56% 0.161

Popl8 | 44% 0.134 Popl7 | 56% 0.182
Cpennee | 40.50% | 0.138 44.40% | 0.143 50.80% | 0.167

Ilpumeuanue: TII1 — rpynna npaBoGepexHbix nomysstuuit (Pop /—4), 3JII1 — rpynna 3anaaHbIx
neBoOepexxHbIx nomyisinuid (Pop 5—8 n Pop 18), BJIII — rpynma BOCTOYHBIX JIEBOOEPEKHBIX
nonyssiuii (Pop 13—17).

To ectb, Bce HH3KOBapuabenbHbie 1O ISSR-mMapkepam u Haubonee
nudQepeHIMpOBaHHbIC IPYT OT JIpyra W OT MPOYMX momyysui T. suaveolens
JIOKaJbHBIE TOMYJISIUN PACIIOIOKEHBI HA BO3BBIIIEHHOCTSIX, MPEBBILAOMMX 50 M
H.y.M. BblcokoBapuabOelbHbIE JIOKAJIbHBIE MOMYJSIIUN 3aHUMAIOT TEPPUTOPUH B
NOHIKEHUSAX penbeda (0T —9 10 26 M H.y.M.), COBNAJAIOUIME C OUYEPTAHUSIMU
rpaHul PaHHeXBalbIHCKOM TpaHcrpeccun Kacnuiickoro Mopst B MHO3JHEM
IJICUCTOLICHE.

B uerBepTrOoM pazzaene oTOOpaHHBIE MOMYJALMH CPABHUBAIOTCA MEXKIY
co00if ¥ ¢ MOMyJSIMSIMH U3 APYTUX PErHMOHOB, HE MOMNABIIMX B MPEAbLAYIIHE
BBIOOPKH, B pPE3yJIbTaTe YEero OOECIEYMBACTCS OXBAT BCEU EBPOTMEHCKON 4YacTu
apeaJia BUJa.

B pesyabrare ISSR-ananmm3a T.suaveolens BBIABICH AOCTATOYHO YETKHUIA
¢unoreorpadguyeckuil MaTTepH, pa3AeAIOUINN HCCIETOBaHHbIE MOMYJISIUN Ha
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JIBE€ OCHOBHbIC Ipymnmbl. [lomynsiuuu, MpeacTaBIAIOIIME NEPBYIO T€HETHYECKYIO
TpYIIy, pacHoJiaraloTcsi MPEUMYIIECTBEHHO Ha BbICOTax Bbimie 50 M H.y.M.
(Topueiii Kpeim, CeBepo-3anamnbiii m CeepHblii KaBkas, Measeaunkue Spbl,
Kanauckas, Eprennnckas m IlpuBospkckas Bo3BbIIEeHHOCTH, JloHenkuit Kpsoxk,
O6mmit u Kamennsrit Ceipt, X01Mm bonbmoe bormo). [Momymsium, coctaBmstomnme
BTOPYIO TEHETHUYECKYIO TPYMITY, 3aHUMAIOT TEPPUTOPUH B MOHUKEHUSAX pernbeda
oT —9 10 26 M H.y.M., COBNAJIAlOIIMX C OYEPTAHUAMH T'paHUll PaHHEXBaJIBIHCKON
TpaHcrpeccun Kacnmiickoro mops, Bkimodas Kymo-Mansiuckuii niepemeek. [Ipu
3TOM IepBasl TE€HETUYECKas TpyIa B pe3yibTaTe aHaiu3a meroaoM bailieca B
nporpamme NEW HYBRIDS Brienena kak oObeAMHEHHE ABYX POJMTEIBCKHUX
npanonyisuil (A — Topubiit Kpeim, CeBepo-3ananubiii 1 CeBepHblii KaBkas,
Eprenunckas Bo3BelllieHHOCTh, OO0mmit Ceipt; B — Measenuukue Spsi,
Kanauckas u BocTouHbll CKJIOH [IpUBOIIKCKOM BO3BBIIIEHHOCTH, JloHenkuid Kpsixk,
Kamennsiii CoipT, X01M bonbemoe borgo), BTopas — mpOayKTOB CKpEUIMBaHUS
MEXAy HUMHU (pHC. 2).

3;‘) 40° 45° 50° 55°
1

N
Sm.’):eﬁsk Kaluga rila. Ryazan' Mordovia

Penza
. Orel
Lipetsk Tambov
z Kursk Saratov

- pure_0 Veronezh
[:] pure_1 Belgorod
&

1

[ JBxo

-

Ul'yanovsk ashkortostan

19

Stavropol'
Adygey

Karachay-Cherkess

Kabardin: Ba\karmgu

Chechny
North Ossetia

Dagestan

Puc. 2 — Pesynbratsl GaiiecoBckoro ananu3sa T. suaveolens B mporpamme NEW HYBRIDS:
3eNeHbIM 1IBETOM BbIJI€JIEHA TEPPUTOPHS MAaKCUMAJIBHOTO 3aToruieHus Kacruiickum Mmopem npu
PannexBanbiHckoit Tpancrpeccuu (50 m abce. (CButoy, 2015) Hag COBpEMEHHBIM YPOBHEM
Muposoro okeana). Pure_0 1 — npanonyssiuus A; Pure_1 — npanonynsiius B; F1 — rubpunert
NIepBOTO MOKOJNIeHHsT, F2 — ruOpu el Broporo mokoseHus; BX_0 — 63KKpOCCHI K panomy s
A; Bx_1 — 63kkpocchl K npanonyisiuuu B

To ectb rpynmsl «A», «By», «C», «D», BoisiBieHHbIe B CapaTOBCKON 00JacTH
(puc. 1), coorBerctBytoT npanonyiauuu B (Kamennsiit CoipT), npanomyiasauun A
(O6mmit Ceipt), tuOpuaam F2 u BCB1 (ITpuBomkckas BO3BBIILIEHHOCTh) U
03kxkpoccam BCALI (ocTasibHble IOMYJISLIUN).
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B cnenyromeMm pasnesne nmpoBeieHa OlleHKa BHYTPUBUAOBOTO T€HETUYECKOTO
nomumopdusma T. suaveolens B mpemenmax eBporelckoil wactu apeama (65
MPUPOIHBIX MOMYJISINI) U POJICTBEHHBIX OTHOIIEHUN MEXK]Ty HUM U KYJIbTYPHBIMU
copramMu . X (@esneriana ¢ WUCHOJIb30BaHUEM TOCieRoBaTebHOCTEH |ITS
(cmeticepsr 1TS1-5.8S-ITS2 p/IHK) u xn/IHK (ndhC—trnV, ndhF, petA—pshJ,
psbE—petL, rpl32—trnL, rps/6—trnQ, trnT—psbD, trnC—petN, trnL—trnF, rpll6,
rpsl2—-rpl20, matK). Mb1 oOHapyXWiu BapHaOeIbHOCTh JIMIIL B CIIeHcepax
psbE—petL u ITS1-5.8S5-ITS2, koropbie OBLIM B3ATHl IS OKOHYATECIHHOTO
aHan3a. MaTpulisl BeIpaBHHBaHHME BKIrouanu 211 u 229 obpasios T. suaveolens
COOTBETCTBEHHO, 8 copTooOpasioB T. X gesneriana u 5 o0pa3ioB BHEIIHUX TPYIII
(T. borszczowii, T. julia, T. lehmanniana, T. ulophylla, T. vvedenskyi).

B pesynbrate aHanmza = METOJOM  CTAaTHCTHYECKOM  MApCUMOHHH
nocieaoBareapbHOCTH 1. suaveolens u T. x gesneriana Obuid OOBEIUHEHBI B 7
raruotunioB xi/IHK wu 8 puborunoB ITS (puc. 3, 4). IlpoctpancTBeHHBIE
NMAaTTePHbl BBIABICHHBIX Tamio- U puUOOTUIIOB, B I1IE€JIOM, COBMNAQJAIOT C
MPOCTPAHCTBEHHOM CTPYKTYPOHl T'€HETHYECKOro MOJUMOp(du3Ma, yCTaHOBICHHON
B pesynbrare |ISSR-anammza, u KOppemupyloT C OYEpPTAHHSIMH TPAHUIL
PannexBanbiHCKOM TpaHcrpeccun Kacnuiickoro mMopsi. AHanu3 MOJIEKYJISIPHOTO
JaTUPOBAHUS IIOKa3aj, 4YTO JUBEpreHuus . suaveolens c duimoreHeTHUECKH
ommxaimum K Hemy T. ulophilla (y3konokanenbiii sH1eMuk Mpana) nmponsornuia B
uHTepBasie oT 2.72 no 0.92 MiH. JeT Ha3ad, AMBEPIreHIMs puOOTUIIOB BHYTPH BHIA
— 1.6—0.25 MuH. neT Ha3a/, T.€. 3HAYUTEIIBHO PaHee MO3IHETO IIEHCTOLEHA.

Takum oOpazom, Bo Bpemsi LGM BozHukIme paHee 3BOTIONUOHHBIC JIMHUH,
COOTBETCTBYIOIIME POAMTEIBCKMM MpamnonyisiusM 1. suaveolens, moriu
COXPaHUTHCS M30JIMPOBAHHO JAPYT OT JPyra B OTAEIBHBIX CTEMHBIX pedyruyMmax.
st ogHOM mpanmomyJsisiiud TaKUMHU pedyruymamu, mo-BUIUMOMY, ctaiu Kpeim,
Kaska3, Eprenunckas Bo3BblieHHOCTh 1 O0mwmii CeipT, 11t BTopoi — Kanauckas
BO3BBIIICHHOCTh, MenBeauukue fApsbl, JloHenkui kpsk 1 xonMm bonsmoe borao.
KoHTakT Mexay 3TUMH rpynnaMu Bo30OHOBWICS B Xoje EHOTaeBckoil perpeccuu
Kacnus (~ 22—11 Tbic. JleT Ha3aa) Mo Mepe OTCTYIUICHMS JieqHUuKa. Paccenenue,
CyJisl IO BCEMY, IIJIO C Pa3IUYHBIX CTOPOH HE3aTaIIMBa€MOM 4acTHu apeasa.

[amotuner xin/IHK u pubotuns! ITS kyneTypHBIX copToB 7. X gesneriana
paHHEH CeJICKIMU OKa3aJMCh MICHTHYHBI TaKoBBIM T. suaveolens (puc. 3a, 4a).
HccnenoBanusi M3MEHUMBOCTH MOPQOJIIOTHUECKUX TPU3HAKOB B €CTECTBEHHBIX
nonyysaiusax 7. suaveolens mokaszanu, 4YTO TakWe MapaMeTphbl, KakK BbICOTA
pacTeHusi, JOMAMETP pacCTeHWs, IIUPUHA JIUCTHEB, IIWPUHA  JIUCTOYKA
OKOJIOI[BETHUKA SIBJISIIOTCSI  BBICOKO  BapuaOENbHBIMU JUIsl JaHHOTO  BHUA
Y 3aBUCUMBIMH OT YCIIOBUH MECTOOOUTAHUSI.

B mpupoassix momymsmusx T.suaveolens oTMedeH IMIMPOYANIIHNA CIIEKTP
OKpacKy JINCTOYKOB OKOJIOIIBETHMKA U (PopM I1IBETKa, OOHAPY>KUBAIOTCS
MaxpoBbI€, MECTPhIC, C 3y0UaThIM KpaeM JenecTtka oOpasisl, T.e. (PaKTHUYECKH BCE
BapUaHThl TPU3HAKOB, B HAMPaBICHWU KOTOPHIX IIJA CEJICKIUS KYJIbTYPHBIX
TIOJIbIIaHOB. HaMu mokasaHo, 4To KyJbTypHBIH T. gesneriana obur onucan Kapiaom
JlunHeem 1o oOpa3iiam, IO KpaiHeW Mepe, Onm3kuM K T.suaveolens, kak

17



Hanpumep copt ‘Silver Standart’ (1760), umeromuii mecTpbie IIBETKA M TOJIbIC
IIBETOHOXKKH, n obnmangaet ramnorunoM A xin/IHK u ITS-puGotunom 1, campivMu
pacrnpocTpaHeHHBIMHA y T. SUaveolens Ha u3y4eHHOU TEPPUTOPHH.

‘Kansas’
—>» ‘Schoonord’
‘White City’

\ ‘Barcelona’

‘Duc van Tol - Max Cramoise’ 8

‘Duc van Tol - Red & Yellow’ c
= ‘Duc van Tol - Rose’ 0
T. julia ‘Silver Standart’ E

Haplotype list

a
Puc. 3 — Cers ramnorunos xi/IHK T. suaveolens, mocrpoeHHas METOJ0M CTaTUCTHYCCKOM

napcuMoHu, (a) u reorpaduueckoe pacrnpeaencHue (6) BbIIBICHHBIX TAIIOTHIIOB.
Crpenku Moka3bIBaloOT M0JI0KEHUE COPTOB 1. X gesneriana B cetu. Kaxknas kpyrosas
JrarpamMMa Ha KapTe MPeCTaBIsieT OO0 MOMyJISAIHI0, KaXKIbII CEKTOp — 0co0b. 31ech U aanee:
YPOBEHb JOCTOBEPHOCTU 95%; JIMHUM MPENICTABIAIOT COO0N MyTallMOHHBIN Iy Th, COEAUHSIOLINN
rarIOTUIIbl; TOYKU IPEACTABIIAIOT NMPEANOIaraéMble IPOMEKYTOUHbIE TalIOTUIIBL,

OTCYTCTBYIOH_II/IC B JAaHHBIX
° —» ‘Barcelona’

‘Duc van Tol - Max Cramoise’

‘White City'
/'

‘Duc van Tol - Red & Yellow'
‘Duc van Tol - Rose’
‘Schoonord’

‘Silver Standart’

Y

‘Kansas’

Ribotype list
K]
[R5

R
O 1c
= RF]
= ]
[ K]

o T. lehmanniana

T. vwedenskyi T. julia T. borszczowii

a
Puc. 4 — Cers pubotunos ITS T. suaveolens, mocTpoeHHass METOIOM CTATHCTHYECKOM

napcuMoHu, (@) u reorpaduueckoe pacrnpeaencHue (#) BbIIBICHHBIX pubOTUIOB. CTpenku
MOKA3bIBAIOT MOJIOKEHUE COPTOB 1. X gesneriana B cetu. Kaxknas kpyroBas iuarpaMMa Ha
KapTe NpeACTaBisieT COOON MOMYJIISAIHI0, KaX bl CEKTOp — 0c00b
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Puc. 5 — KpacHnasi, xxenTas u qpyrue BapuaHThl OKpaCKH OKOJIOIIBETHHKA T. Suaveolens u ux
JI0JIM B M3y4EHHBbIX nomysauusax. Kareropus «apyrue» (Oenasi, opanxkeBast, prosetoBas u
pa3IMyYHbIE BAPUAHThI HEOIHOPOJAHON OKPACKH) BbIJIEIEHA CEPHIM LIBETOM

Mopdonoruueckass U3MEHYHBOCTh JIMHEHHBIX IMapaMmeTpoB T. suaveolens
OTPa)KAaeT MIUPOTHBIA TPAAUEHT OT MOMYJSUMA C KPYNHBIMHU ULBETKAMH U
HIMPOKUMH, JJIMHHBIMHU, IIUPOKO PACCTABICHHBIMU JIUCTBIMH K MOMYJIALMUSAM C
MEJIKUMHU IIBETKAMH U Y3KUMU MPUKATHIMU K CTEOJIIO JTUCThIMU (TOPU30HTATIBLHBIC
npu3Haku W 1BeTOK). M3 (akTopoB okpyxkarwmiei cpeasl ¢ HaOII0JaEMbIM
NaTTEePHOM HW3MEHYMBOCTH OKA3alluCh CBSI3aHbl CPEIHEroAO0Basi TemIepaTypa
(BKITFOUAsI 3MMHUE MECSIIBI) U KOJTUYECTBO OCAIKOB.

Ha paBHuHHOW uwacTu apeanma y T. sSuaveolens BbIsSBIEH TpaaucHT, B
COOTBETCTBUM C KOTOPBIM B HaIlpaBJIEHUU C CEBEPO-BOCTOKA HA IOro-3amaja B
MOMYJISIIUSAX YBEIMYUBACTCS JIOJIST KPACHOIBETKOBBIX 0COOEH M MHTEHCHUBHOCTH
KpacHOM XpoMaThyeckou cocrtaBistoniel (puc. 5). B kauecTtBe HaumbOomee
BEPOSATHBIX (PAKTOPOB 0TOOpa, OMpPEACNSIIONNX MPOCTPAHCTBEHHBIN MAaTTEPH
OKpAacCK{ OKOJIOIIBETHUKA T. SUAVeOolens, BBICTYMAIT UCTOPUYCCKH CIIOKUBIIHECS
YCJIOBHSI TEMIIEpaTypbl W BIAXKHOCTH, T. €. abuoTuueckue (akrtopbl. ITOT
TPAaIuCHT HENb3s OOBSCHUTH H3MEHCHHUSIMH B (ayHe OMbUIMTENEH WM WX
[BETOBBIMHU TPEJNOYTEHUAMH, IIOCKOJbKY Ha UCCIEJOBAHHOMW YacTH apeasa
TIOJIBIIAHBI ONBIISIOTCS OJJHUMU U TeMH ke HacekoMbiMu (ITetpoBa u 1ip., 2019).

[IpocTpaHCcTBEHHBIE MaTTEPHBI MOP(hOIOTHYSCKOM W3MEHUYUBOCTHU
JIMHEHHBIX TApaMeTPOB U OKPACKH OKOJIOI[BETHHKA T. Suaveolens He KoppeaupyroT
C BBISIBICHHBIMU T€HETUYECKUMU TPYIITIaMH.

I'naBa 5. buoreorpajgpuyeckue u puiIoreHeTHYIECKHE 3AKOHOMEPHOCTH
n3meHunBocTu nomyasinuii Fritillaria rora eBponeiickoii Poccun
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5.1 ®dunoreorpapuueckmnii anaum3 Fritillaria meleagroides u cBs3p

¢ suaemuuaHbIiMu Buaamu Fritillaria Cesepaoro KaBkasa

Fritillaria meleagroides — ykoBWYHBIA TpPaBSIHUCTHIA MHOTOJICTHUK,
BeceHHMI deMepon-reoput. [Iponspacraer Ha COJTOHIIEBATHIX JTyTax B JOJMHAX
pek, Ha auMaHax. Apean oxBarbiBaeT Boctounyio EBpomny, CpenHioro A3zuio
(CeBepubiii  Kazaxcran), ceBepo-3aman Kuras (CunbilzsH). OcCHOBHas 4YacThb
apeana Haxoautcs B Poccum: B LleHTpansHo-UepHo3éMHOM paiioHe, Ha HuxHem
Hony, Hwxkneit Bomre, B Kamnmbikuu, Ha VYpane, tore 3amagHodt Cubupu
(Aptromenko, 1979; Mopnaak, 2006). Bxmouén B KpacHble kHUTH (PakTHUuecKu
BCEX PETMOHOB, B KOTOPBIX MIPOU3PACTAET.

Jonst 3ameH Ha oOmyro gmuHy BbipaBHMBaHug xiJIHK B 5960 mn.H.
coctapmwia wmeHee 0.2%. B pesynprare anammsza xi/IHK BeisiBIeHO, 4YTO
F. meleagroides u xaBkasckue sHaemuunbie Buael Fritillaria (F. armena,
F. kurdica, F. latifolia, F. orientalis u F. pinardii) mpousoiuiu oT 0gHOro 00Iero
MpeqKa, No-BUAMMOMY, mpouspactaBmiero Ha Kaskasze wunu IIpenkaBkaszbe.
Haubosnee sBoMOIMOHHO ONMU3KMM TakcoHoM i F. meleagroides smisercs
F. orientalis — sunemuk KaBkaza. Bpems AuBepreHIMH SBOJIONMOHHONW BETBH
F. meleagroides orenuBaercst B ~ 5.1 MIIH. JIET, YTO COOTBETCTBYET AMANA30HY OT
o3aHero MuolieHa 1o cpexnero miuorneHa (Li et al., 2022). IToatomy ¢ omHOM
CTOPOHBI, 3TOT MPEJOK MOT BO3HHKHYTh HEMOCpeAcTBeHHO Ha KaBkasze wim
[IpenkaBkasbe, TJe B ATU SIOXHM CKJIAABIBAIIMCH OJAronpusiTHBIE YCIOBUS JIJIS
BUJI000pa30BaHus, W KyJa €ro npeakoBblie (OpMbI MOINIM MUTPUPOBATH U3
Cpenneit A3um B cepenune mornieHa (MBanos, 1998; Kim et al., 2018). C apyroii
CTOPOHBI, OH MOT BO3HHKHYTh B Cpenu3eMHOMOpbE U TpaHCHOPMHPOBATHCS TI0
Mepe MPOABMKEHUS HAa BOCTOK B TPOLIECCE MUTPAIMH CPEIU3EMHOMOPCKOM
¢ropel Ha Kakas (MBanos, 1998; Day et al., 2014).

[To manueiM ISSR anamuza OGosnbimHCTBO momyisiuuid F. meleagroides B
npefenax eBpornerckod yactu Poccnn XapakTepusyroTcs BBICOKMM YPOBHEM
reHEeTUYeCKOro paszHooOpaszusi. Huskoe 3Hauenune uniaekca duxcauuun (0.142)
yKa3bIBa€T Ha NMAHMHUKCHIO M OTCYTCTBUE OapbepoB Il MOTOKA TI'€HOB. TecT
MaHnTes oKasaji OTCYTCTBHE KOPPEISIMHA MEKTy MaTPHIICH MOMAPHBIX 3HAYCHUN
Fsr u marpunieli momapHbIX reorpaduyecKuX PACCTOSHUA MEXKIY MOMYJISIHSIMHU,
pe3ysbTaThl  CTAaTHCTHYECKH  HegocTtoBepubl (r = 0.297; p=0.089).
MoHOMOP(hHOCTh OTACNBbHBIX MOMYJAIMA MOXET OBITh CBsA3aHa C WX Oojee
MO3JHUM BO3HMKHOBEHHEM B pe3yJbTaTe EAMHUYHOTO 3aHOCa JUaciop B
MOAXOMSININE HE3aHIThIe MEeCTOOOMTaHus. B Takux cioydasx TeHeTHuecKas
CTPYKTYpa HOBBIX TOMYJISIIUNA OKa3bIBACTCS CHIIBHO OOCTHEHHOM 3a cueT ¢ dexra
ocHoBatens. llomynsinuu ¢ HU3KUM YpPOBHEM TE€HETHYECKOTO MoauMopdu3ma
MPUYPOUCHBI K TOHIKEHHUSIM penbeda Hike <50 M H.y.M., KOpPEIHPYIOUUM C
IPaHULIAMU 3aTOIUJICHUS DTOM TEeppUTOpUM PaHHHEXBAJIBIHCKOM TpaHCrpeccuen
Kacnuiickoro mops (puc. 6).

['eorpadguueckuit xapaktep MOpP(OJOTUYECKON H3MEHUYMBOCTH CXOJCH
C TakOBbIM y T.Suaveolens, T.e. oTpaxkaeT IIMPOTHBIA TPATUCHT OT TOMYJISIIHIA
C KpyIMHBIMH [IBETKAMH W IMUPOKUMH, JUIMHHBIMH JIHCTBAIMH K TIOIMYJISIIIUSAM
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C MEJIKMMHU I[BETKAMU U Y3KHMHU JHCThsIMH. B 00omx cimydasx 3a o0OocoOieHue
I0KHBIX TOMYJISAIUA B OOJIBIIEH Mepe OTBEYAIOT TeMIepaTypHbIE (AKTOPHI HE
TOJIBKO TIEPUOJIa BETETAllMW, HO W BCErO rojia, BKIOYas 3WMHHE Mecsisl. Ho,
B OTJIMYME OT TroyMblaHa, Yy F.meleagroides He BBIABIEHO  CBS3H
MOP(]OIOTHIECKUX MapaMETPOB € KOJIMYECTBOM OCAJKOB, YTO BIIOJIHE OXKHIAEMO
IJISL JIyTOBOTO BUAA, MECTOOOUTAHUSI KOTOPOTO CaMH MO ce0e XapaKTepH3YIOTCS
YCIOBHSIMU JOCTATOYHOTO WM N30BITOYHOTO YBIIAKHECHUSI.
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Puc. 6 — Pesynbratsl OaiiecoBckoro ananusa oopasios F. meleagroides B nporpamme
STRUCTURE. Cron6uatas quarpamma: BepoaTHOCTh OTHeceHus: 90 nccneoBaHHbIX 00pa31oB
K OJTHOM U3 Tpym 1o cocTaBy ISSR mapkepoB mist K= 6 (110 TOpU30HTAIBHON OCH — HOMEpa
NOMYJISIIUH, IO BEPTHKAIBHOM — alloCTepHOpHast BEpOSITHOCTH). [ 'eorpaduyeckas kapra:
COOTHOIIIEHHUE IIECTH TEHETUYECKUX TPYIII B OTACIbHBIX JOKAIBHBIX Omysisusx. [1lkama —
BBICOTA HaJl ypOBHEM Mops. 1—6 — reHeTHUECKHe TPYIIIBI

Koppensiuu wabmogaeMoro marrepHa Mop(oJOTHYecKod HW3MEHYHBOCTH
C TEHETUYECKUMH TPYyIIIaMH, BBIABJICHHBIMM Ha OCHOBAHUU PE3YJIbTATOB
cekBeHupoBaHus U |ISSR-MapkupoBaHus, HE BBISBICHO.
5.2 OueHKa reHeTH4ecKoro u Mop¢o10ru4ecKoro pa3Hooopasusi momyJasiui
Fritillaria ruthenica oro-Bocroxa Poccun
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Fritillaria ruthenica — 1ykoBHYHBINH TPaBSIHUCTBIA MHOTOJICTHUK, BECCHHHIA
apemepoun-reodput. Peaxuit Bun, BHecéH B KpacHyto kaury PO (Cunaesa, 2008)
u KpacHple  KHMUTM  BCE€X  PErHOHOB, B  KOTOPBIX  IPOU3pACTaeT.
BocrounoeBponeiicko-cpenneasuarckuii Bua, suaeMuk ¢iopsl PO. EBponeiickas
4acTh apeaja OXBaTbIBAET CTENHBIE U JIECOCTENHBIE PAaWOHBI OT YKpauHbl Ha
3amane 10 3aBoiokbsid U HukHeil Bonrm Ha BOCTOKE, BHJI TaKKe BCTpPEYaeTcs B
[IpenkaBkasbe. A3uarckas 4acTh Jiokajau3oBaHa B 3amanHoit Cubupu u Cpenneit
A3zun.

B pesynprare anammsa xin/IHK BeiaBaeno, yro F.ruthenica, kak u
F. meleagroides, mpowusorien oT oOmeld IpeaKoBoi (OPMBI, IO-BUIMMOMY,
npouspacrabmiei Ha KaBkaze wmm [lpeakaBkazbe. Ho, B oTinume oT
F. meleagroides, s F.ruthenica uMEHHO STOT pErMOH M yKa3bIBajCs
(ropuctamMu B KadecTBE IMPEIIOIaraeMoro IMpeaKoBoro apeana (ApTHOMICHKO,
1979; Mopnak, 2006). Hambosiee >BOJIONMOHHO OJIM3KUMH TaKCOHAMH JUISI
F. ruthenica seisrorcs F. meleagris u F. usuriensis.

[lo nanueiM sinepuoit JIHK BbisiBieHo Tpu pubotuna (puc. 7), OIUH U3
KOTOPBIX BCTPEYAETCS TOJbKO Ha BOCTOYHBIX CKJIOHaX IIpuBoimkckon
BO3BBILIEHHOCTH W oTporax Kamennoro CeIpTa, T. €. NpUYypOYEH K 3JIEMEHTaM
penbeda Boime 50 M H.y.M. Ha 3TuX k€ BO3BBIIIEHHOCTSIX PACIOJIaraloTcsi TOUKH C
nparonyisiiuein B Tulipa suaveolens, dro cBuaeTEeIbCTBYET B IOJB3Y
CYILLIECTBOBaHMs OOIIMX JIEAHUKOBBIX M MEXIJIETHUKOBBIX PEPYTUYMOB I ITHUX
JIBYX BUJIOB.
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oot . AY616728_F _lusitanica ot @ PVIR
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. .
48°N— 0 100 200 km U2
[ ES— l3
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a 6

Puc. 7 — Pesynbrathl punoreorpaduyeckoii pekoHcTpykimu pudotumos F. ruthenica:
@ — DBOJIIOIIMOHHAS CETh, MOCTPOSHHASI METOJOM CTaTUCTHYECKON TTAPCUMOHHH; 6 —
reorpaduueckoe pacnpeeneHie puOdoTUIIOB Ha TeppuTopuH ucciaenoBanus. [llkana — BeicoTa
HaJI ypOBHEM MOPSI
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YcraHoBiieHa cBsA3b Mopdosiorndeckux nmapameTpoB F. ruthenica (mymHa u
HIMPHUHA JIMCTA) C IEPEMEHHBIMU YBIIAXKHEHUS U CYyTOYHOIO MEPEIajia TeMIepaTyp.
To ecTp B 6oJiee BIaKHBIX MECTOOOUTAHUAX C MEHBIIIEH aMIUTUTYAON TEMIEPATyp,
TaKUX KakK OIYIIKH Jeca, pacTeHus ObUIM KpymHEe, YeM Ha OTKPBITHIX
MECTOOOUTAHUAX, TAKUX KaK OCTCTTHEHHBIE JTyTa U CKJIOHBI.

Koppensiuu nabnromaemMoro marrepHa Mop(OJIOTUYECKON H3MEHUYUBOCTH
C TCHETUYECKHMMH TpPYIIIAMH, BBISIBICHHBIMM HA OCHOBAaHUM pE3yJIbTaTOB
cekBeHupoBanus [JHK, He BbIsiBIICHO.

I'naBa 6. Nenernueckas quddepenmmanust monyasimuii Colchicum

bulbocodium subsp. versicolor eBponeiickoii wacTu Poccun

Colchicum bulbocodium subsp. versicolor (Colchicaceae) cuutaercs
PEIUKTOM MOCJIENEIHUKOBOTO BPEMEHHM CPENM3EMHOMOPCKOTO MPOUCXOKIACHUS
c nu3bIOHKTUBHBIM apeaniom (Canaraes, Illanuep, 2006). Bcrpeuaercs B
Mounnasuu, Benrpun, WUrtanuun, Cepbumn, Ha CeBepHom KaBkaze, B Pymbinum,
YKkpanHe u Ha rOro-socroke EBpomneiickori Poccnn, BkimtoueH B KpacHyro kHUTY
P® (1Benes, 2008).

I[Io pmamaepiM  xu/IHK  nHambonee  mHGOpPMATHBHBIMH  OKa3alHCh
nocie0BaTeabHOCTH TreHa IPS16. YV uacTu uccienoBaHHBIX HaMu 00pa3LioB
BBISIBJICH AYIUITMIIUPOBAHHBIA ()parMeHT pazMepoM 19 1m.H., 0OHapyKEHHBIN TaKkKe
u 'y psaa npyrux BunoB Colchicum (C. bivonae, C. macedonicum, C. parnassicum,
C.szovitsii,  C.trigynum)  bBamkanckoro  mojdyoctpoBa ©  BocrouHoro
CpenuzemHoMopbs. Eciin HaHecTH MoJTydeHHbIE PEe3yJIbTaThl Ha reorpaduiecKyro
KapTy, TO TMOMYJISAINAA, COACPIKAIIIE AYTIUKAINIO B TeHe FPS16, 00pa3yroT 4eTKui
NaTTEpPH Ha BOCTOYHOM rpanuile apeana (puc. 8). [Ipu 3Trom oHM pacmonararorcs
KaK Ha JIEBOM, TaK U Ha IpaBoM Oepery p. Bousra, u3 yero MoxHo c/iejaTh BbIBOJ O
TOM, YTO peKa He ABJIsIEeTCS reorpaduyeckuM 0apbepoM JJisl IOTOKA T€HOB.

C. laetum (JF934243)

C. bivonae (JF934200)| C. imperatoris-friderici (JF934238)
C. bivonae (JF934199) O—@- —©—o0—0 C. tuvige (JF934303)

A1

UKRAINE

C. pamassicum (JF934266)

C. macedonicum (JF934252)

C. szovitsii (JF934294)  C. szovitsii (JF934293)

i |
C. szovitsii (JF934291) ! e { A2

\ / rURKES * a
< N / ‘[

C. trigynum

A3

a 6
Puc. 8 — Cerp ramnorunos xin/IHK C. bulbocodium u BHemHux rpymr, mocrpoeHHasi METOIOM

CTaTHCTHUYECKOM MapCUMOHNH, (@) U reorpaduveckoe pacrpeesicHue (0) BhIIBICHHBIX
rarotunoB. Kaxaast kpyrosasi AuarpaMMa Ha KapTe NMpeAcTaBiseT coO0N MOMyIISIIHIO, KayK bl
CEKTOp — 0CO0b
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Puc. 9 — Cetpb pubotumnos ITS1 C. bulbocodium u BHemHuX rpyIi, NOCTPOSHHAS METOJIOM CTATUCTHYECKOM MApCUMOHUH, (a)

u reorpaduyeckoe pacnpeaeneHue () BbIsIBISHHBIX puboTunoB. Kaxaas reomerpuueckas purypa Ha KapTe IpeacTaBisieT co0oi 0coOb.

Teppuropust Kanauckoi BO3BBIIIEHHOCTH BbIJICJIEHA TPAMOYTOJIbHUKOM
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Pesyabrarel  anamusa pubotmmoB ITS1  C. bulbocodium  metomom
CTaTUCTUYECKON MapCUMOHUU TMpeacTaBieHbl Ha puc. 9. Cemb U3 JIEBATH
BEIsBJICHHBIX puOoTumnoB C. bulbocodium, Bxmowas kopHeBow puboTHm 1 u
rpymmy pubotunoB B, cocpemorodensl Ha Kamauckodr BO3BBIIICHHOCTH,
pacnonaratomieicss B jeBodepexne [loHa, mexmy pekamu butior u Xomep, B
npenenax  Boponexckoit, Bonrorpaackoit, PocToBckoit =~ oOmacteit, H
MPEICTABIISIOLIECH coboit FOTO-BOCTOYHBIE OTpOTH Cpennepycckoii
BO3BbIIICHHOCTH (puc. 9). Tpu pubotuna (1, 2, 4a) >HAEMUYHBI IS JaHHOMN
tepputopun. Jpyrue tpu pudoruna (1b, 4, 6) obHapyx)eHbI ToJIbKO Ha Kamadckoi
BO3BBIIIEHHOCTH M TMpWIETalIUX K Hed Tepputopusax benropoackoid,
Bonrorpanckoi u CapatoBckoit oonacreii (puc. 9). Pubotun 1a He o6HapyxeH Ha
BocrouHno-EBpornieickor paBHUHE, HO TPUCYTCTBYET Yy BCEX 3aMaJHOCBPOIIEUCKUX
obpasuoB C. bulbocodium (AJ876741— AJ876750) m C. vernum (AJ876738),
3arpy:keHHbIX u3 GenBank.

B pesyabrate 00001IEHUS pPE3yNbTATOB aHAIU3a IOCIEI0BATEIBLHOCTEH
xi/IHK u pJHK C. bulbocodium BeisBieH deTkmii (umoreorpaduueckuii
NaTTepPH, pa3JeAIoNIMi UCCIEOBAHHbIE TOMYJISIMA Ha Tpu rpynmbl. llepByto
TPYITy COCTaBUJW BbICOKOMOMMMOpGHBIE 1o ITS wMapkepaM MOIMyJISIINH,
pacnojararoiuecs Ha Tepputopur Kamadckoil Bo3BbIIIEHHOCTH. BTopas rpynma
MOHOMOpP(]HA MO0 BCEM TUIIaM MapKepoB U oO0bemunsier odpasisl C. bulbocodium
u3 3amanHoit EBponsl (ot ®pannuu no 3anagHoit Ykpaunsl) u C.vernum.
B TpeTbio rpyIiny BONUIM MOMYJISLUNANA, PACIIONATAIONIMECS HA BOCTOYHBIX CKJIOHAX
[IpUBOMIKCKOM  BO3BBIIIEHHOCTH U TeppuTopund CapaTOBCKOTO  3aBOJIKbA,
OTIMYAIONTUECS OT MEPBBIX JABYX IPYIIT HATMYUEM TYTUIUIIUPOBAHHOTO (hparMeHTa
B rede IpS16 xu/IHK. VYuuteiBas TO, 4uro B 3aBODKbE BCE IOMYJISIUN
pacroJiararoTcsi Ha  TEppPUTOPMH,  3aTalUIMBaBLIEHCs  PaHHHEXBaJbIHCKON
TpaHcrpeccuelr Kacnmiickoro mopst Bo Bpems LGM, ecth ocHOBaHMs mojiarath,
YTO MX PACCEIICHHE MPOMCXOIAUIIO IMO3KE CO CTOPOHBI momyisauni [IpuBomxckon
BO3BBIIIICHHOCTH.

AHaM3 MOJIEKYJIIPHOTO JaTUPOBAHUS TMOKa3ajl, YTO PacXOXkKICHUE
pubotunio  C. bulbocodium mnpomsonuto ~ 3.95 w™iuH. Jer Hazam, dTO
COOTBETCTBYET CEpeANHE IUIMOLICHA, XapaKTEePU3YIOLEHcs apuau3aluei Kimmara
B EBporie U CTpeMUTENIbHBIM BBITECHEHHEM JIECHBIX HKOCHUCTEM CTEMHBIMU
nanamadramu. PaccunTanHOoe HaMu BpeMsl JAMBEpreHiuu puodoturnoB TS
corjacyercsa ¢ JaHHbIMH, noiaydeHHbIMU A. Hoyo c¢ coaBropamu (2009) Ha
ocHoBaHue cexkBeHnpoBaHus xJJIHK u cooTBeTcTBYeT TpeThell BOJIHE SKCIIAHCUU
npeakoBbix Gopm Colchicum s. 1. B cTopoHy cpeau3eMHOMOPCKOro Oacceiina Ha
BOCTOK U Ha ceBep (~ 4 MuH. jiet Ha3an). [IpeanoioKuTeTbHO UMEHHO B 3TO BpeMs
dbopMupoBanCcs oyar MHOTO00pa3usi JAWIUIOWAHBIX CHHAHTHBIX BHJIOB pPOJa
(exirouast Bulbocodium u Merendera) na Apmsinckom Haropbe (Oranes3osa, 2019).
[To-Buaumomy, oodumii npenok C. bulbocodium, C. macedonicum u C. tryginum
BO3HMK B AHATOJMM U COAEpX ald IyIUIMIIMPOBAHHBIA (parMeHT B reHe rpS16
xn1JIHK. B pesynpTare 3xcnaHcuu npeaKoBOd (opMbl Ha OCBOOOXKIAOIIMECS OT
JeCHbIX  (opManuii  TEPPUTOPUM MPOUCXOAMJIA ero TpaHchopMmauus U
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JTUBEPIreHIMsl Ha OTIEIbHbIE HBOJIIOIMOHHBIC JIMHUU, KOTOPBIE B JalibHEUIIEM
pa3BUBaIMCh napaienbHo. Tak, B mnonymssuusx C. szovitsii  HaOmomaercs
MOCTETICHHAS «IOTEepPs» O3TOro (parMeHTa B HAMNpPaBICHUH OT baakaHCKOTOo
MOJIyOCTpOBa Ha 10ro-BOCTOK: bonrapus — 19 n.H., Typuus — 5 n.H., AzepOaiixan
— (hparMEeHT OTCYTCTBYET.

Paccenenue C. bulbocodium mno teppuropun Bocrtouno-EBporeiickoii
PaBHUHBI MOTJIO WJTH KaK CO CTOPOHBI balKkaHCKOro MOJyOCTpOBa, TaK U CO
ctoponsl KaBkaza u IlpenkaBkasbs, rie B pe3yjibTaTe PUTMHUKU JIGTHUKOBBIX U
MEXJIETHUKOBBIX 30X MPOUCXOIUIN MEPUOANYECKUE CMEIIECHUS BEPTUKAIbHBIX
MOSICOB W MHUTpanus  KCepOPWIbHBIX  3JEMEHTOB  Ha  MPEATrophbs.
CKOHIICHTpPUPOBAHHOCTh OOJIBIIIOTO KOJMYECTBA YHUKAIbHBIX puboTUNoB ITS
IUTMOLIGHOBOTO  BpeMEeHM Ha  Tepputopur  Kamadckoil  BO3BBIIEHHOCTH
CBUJICTEIILCTBYET B MOJIb3Y CYIIECTBOBAHUS CTEIHOTO pedyruyMa B 3TOM MECTe Ha
MPOTSKEHUU BCETO MO3IHETO TIJICHCTOIEHA U TOJIOIICHA.

OrcyrtcTBHE Ha BocTtouno-EBporneiickoii paBHUHE puboTuna,
JTOMUHHpYIOIIEro B 3amaaHoil EBpore, yka3plBaeT Ha €ro COXpaHEHUE U
JajgbHEWIllee pacceleHuss U3 JApyroro cremHoro pedyruyma. B kadecTe
MOCJIEAHETO C OOJIBIION J10JIeH BEPOSITHOCTH MOXKET BBICTYNaTh TpaHCUIIbBAHCKUIN
OacceiiH, HE TIOKPBIBABIIMKICS JESOIHUKOBBIM IuToM B 3m0oxy LGM, rme
COXpaHMJIUCh YHHKalbHbIe reHothribl Adonis volgensis (Kajtoch et al., 2016) u
A.vernalis (Kropf et al., 2019) — cTenHbIX BHIOB, MPOM3PACTAIOIINX B OJHUX
pactutenbHbix coodbmectBax ¢ C. bulbocodium (Shilova et al., 2023).
['eHeTnyeckyo MOHOMOP(}HOCTH 3anagHOEBPONENCKUX MOMYJISIITUI
C. bulbocodium B orcyrcTBHe YeTKMX reorpapMUecKMX  paspblBOB  C
MOJIUMOP(GHBIMU BOCTOYHOEBPOIIEUCKUMU MOXXHO OOBSICHUTH dPdeKkToM mpeiida
reHoB (T.e. CIy4allHbIM HM3MEHEHHWEM YacTOThl alljieiel B MOMYJAIHH) JIHOO
¢ pexTom ocHoBarens (T.. CO3JAHUEM MECTHBIX MOMYJSIUI OrpaHUYCHHBIM
YHCJIOM T'eHETHYECKU OJIM3KHX 0CO0eH).

OddexToM ocHOBATENSI MOXKHO OOBSICHUTh M JOMHUHUPOBAHWE TaIlJIOTHIIA,
coJiepKaIiero AyIUMIMpoBaHHbIA ¢parMeHT B reHe rPS16 xin/IHK, Ha BOCTOUHBIX
ckiioHax [IpuMBOJKCKOW BO3BBIIIEHHOCTH M B 3aBoibKbe. Hanmuwue oOmero
pubotuna 3 y nomynsiiuii Kanauckoil BO3BBIILIEHHOCTH U DHIEJIBCCKOIO pailoHa
CaparoBckoit 0071acTH, KOTOpbIE MPOM3pACTAlOT Ha pasHbiXx Oeperax Bosru u
yAalleHbl Jpyr OT Jpyra Ha paccrosHue Oonee 350 kM, yKa3blBaeT Ha
CYIIECTBOBAHME HEMPEPBIBHOTO apeaja B MPOIUIOM. YYUThIBasg TO, 4YTO B
3aBOKbE BCE TMOMYJSLMU PACIONaraloTCsl Ha TEPPUTOPUH, 3aTAIIMBAEMOMN
PannnexBanbiHCKOM TpaHcrpeccuert Kacmuiickoro mopst Bo Bpemsi LGM, ectb
OCHOBaHHUsI TMoOjaraTb, 4YTO HUX PACCEIICEHHE MPOUCXOJUIIO TO3KE CO CTOPOHBI
nonyJsinuid [IpuBomkckoit Bo3BeIieHHOCTH. U3 3TOTO cnemyer, uto pubotum 3
JIOJDKEH MPUCYTCTBOBATH U B OMYJIAUAX [[pUBOIKCKON BO3BBIIIEHHOCTH, HO, T10-
BUJIUMOMY, HE TOTaJl B HAIIly BEIOOPKY.

Ju3btoHkuusa  Mexnay nonyisamusMu - Kamauckor w  IlpuBomkckon
BO3BBIIIICHHOCTEN, C OJIHOM CTOPOHBI, MOXET OBbITh PE3yJbTaTOM 3aMEIICHUs
CTEIHBIX MECTOOOUTAHUN TYHAPOBBIMU U JIECCHBIMU (POpMALIUSMU B JICTHUKOBBIE U
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IUTFOBUAJIBHBIE MEXKJIEAHUKOBBIE SMOXU COOTBETCTBEHHO, C APYIOM CTOPOHBI —
MOXET SIBJIATHCS CIEACTBUEM PACHAIIKU CTEIEW M XO3SMCTBEHHOW AECATEIBHOCTU
yenoseka. U B Tom, u B gpyrom ciyyae Kanauckyro u IIpuBomKCKyr0 (BOCTOUHBIE
CKJIOHBI) BO3BBIIIEHHOCTH CIIEAYeT paccMaTpuBaTh B KadecTBe pePyruyMoB,
CYILIECTBOBABIIMX HA MPOTSYKEHNUU BCETO MO3/IHETO IUIEHCTOLIEHA U FOJIOLEHA.

YcraHoBneHa  mpsMas  CBS3b  BapuUaOENbHOCTH  MOP(OIOTHUECKHUX
napametpoB C. bulbocodium ¢ mepemMeHHBIMU yBITaXXHEHUS U CYTOYHOTO TEperaaa
temneparyp. To ecTe B 0oJiee BIaXKHBIX MECTOOOUTAHUSIX C MEHBIIEH aMITTUTY0M
TEMIEpaTyp NpHU3HaKW ObulM crabunpHee. [IpocTpaHCTBEHHBIE NATTEPHBI
MOp(}OIOrHUecKOi H3MEHYUBOCTH JMHEHHBIX mapamerpoB C. bulbocodium e
KOPPENHUPYIOT C BBISIBICHHBIMU T€HETUUECKUMHU TPYIIIIaMHU.

I'naBa 7. ®uioreorpadguyeckuii anaan3 TakconoB poaa Delphinium roro-
BocTOKa Poccnn

Hamu wuccnemoBano 79 mnokanbHBIX MOMYJAMUMA 23 TakCOHOB poja
Delphinium Ceseproro Kaska3a u roro-socroka Espormetickoit Poccun (puc. 10).
OcoOblif MHTEpPEC BBI3BIBACT KUBOKOCTH IyHIoBas (D. puniceum) — peakuii BuI,
apeajl KOTOpOTrO B re000TaHUYECKOM OTHOLIEHWHU COBMAJAET C a30BO-KACIIHICKUM
MacCHBOM IUTAKOPHBIX FOKHBIX M omnycTeiHeHHbIX crtened (Kysaes, 2008). B
KauecTBe padoyeil TMHOTe3bl MEPEYMCICHHBIE TAaKCOHbI MOHUMAJINCh HAMH B
TpakToBKke, npenaraemoit H. H. IiBenéspim (2001).

CexBennpoBanue  gecatu  mapkepoB  xu/IHK  okazamoce  maio-
MH(POPMATUBHBIM: NEPEUUCIICHHbIE (ParMEHThl COAECPKAIU €IUHUYHbIC 3aMEHbI
6o He coxepxkanmu 3ameH coBceMm. Cmeiicep ITS1 pJAHK comepxan
IPOTSKEHHYIO JIEJIELUI0, KOTOpask MPENsATCTBOBANIA OTKUTY IPANMEPOB, MTOITOMY
JUIs paboThI ¢ ITUMU BUJAMU HCIIOIb30BaAJIM TOJBKO obmacth ITS2.

BbIsiBIEHO TpHU 3BOMIOIMOHHBIE CETH W JABa O0OCOOJIEHHBIX MHUHOPHBIX
pudoTtuna D. mariae u D. macropogon (puc. 10a). ITepyto cetsb (I) cocTaBuim
oopasubr D. freynii u D. sergii, sropyro (II) — D. puniceum u D. samurense,
tpetbio (I11) — Bce ocranbHbIe 00pa3ibl, HE BOILICAIINE B IEPBBIC IBE CETH U
OTJIEJIbHbIE MUHOPHBIE PUOOTHUIIBI. DBOJIIOLMOHHBIE CETU COOTBETCTBYIOT KiaJaM
NIEPBOT0 YPOBHS, BBISIBJICHHBIM B pe3ysibTaTe OailecoBCKOro aHanusa. B mpenenax
tpetbedt (lll), camoil KkpymHOW, ceTH BBIIEIEHO NATH TPyNH PUOOTUIIOB,
COOTBETCTBYIOIIMX KJIaAaM 2-T0 U 3-TO YpPOBHEH, BBISBICHHBIX B PE3yJbTaTe
OaitecoBckoro ananuza. LleHTpanbHyto rpymnmy A COCTaBUIIH, TJIaBHBIM 00pa3oM,
obpasmel D. dictyocarpum u otaenbHbie ocodu u3 nomyssiuii D. uralense.

brnwxaiiiryro mpou3BoaHylo OT Hee rpynmny B oOpazoBamu oOpasipbl
D. pubiflorum.  Bropyro  mpou3BOgHY!O OT  LEHTPaJbHOH H  CaMyio
MHorouuciieHnyto rpynny C cocraBuimm obpasusl D. cuneatum, D. subcuneatum,
D. duhmbergii, D. litwinowii, D. elatum eBpomnetickoii yacti Poccun u OTeIbHBIE
ocobm u3 momyysuuid D. uralense, Hukak He pasaensomecs Mexay codoi. Ot
9TOH TPYIIBI JBYMS MyTallMsIMU OTICICH OJMH YHUKaIbHBIA pubotun D. uralense
(D). B TpeThio MPOM3BOAHYIO OT IEHTPAILHOM TpyIy E Bomuim Toibko 00pasiipl
ypanbckux monyssimuid  D. elatum. YerBepras npow3BogHAsS OT IEHTPAIBHOM
rpynna F o0benunuia takconsl CeBepHoro Kakasa.
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Ar - D. arcuatum

Br - D. bracteosum
C - D. cuneatum
Ca - D. caucasicum
Cr - D. crispulum
Dm - D. duhmbergii
Dc - D. dyctiocarpum
E - D. elatum

El - D. elisabethae
Fd - D. fedorovii

FI - D. flexuosum

Fr - D. freynii

Gl - D. gelmetzicum
L - D. litwinowii

Mc - D. macropogon
Mr - D. mariae

P - D. pubiflorum

Pn - D. puniceum

°
S - D. subcuneatum i
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Puc. 10 — Cetu pubotunos ITS2 takconos Delphinium roro-socroka Poccuu, moctpoeHHbIE
METOJIOM CTaTHCTHYECKON mapcuMonuw (a), i reorpaduueckoe pacrpeeseHue BbIICICHHBIX



O0benunenne pudoturnoB D. puniceum B omny cethb ¢ D. samurense —
sHAEMHUKOM [0kHOTO J[arectana (Murtazaliev, Luferov, 2021) — mokeT yka3bIiBaTh
Ha UX MPOUCXOXKACHHUE OT O0IIeH MpeaKoBoi (POPMBI, BO3HUKILIEH, TO-BUAUMOMY,
Ha KaBkasze. BpIsiBieHHBIE IPyNIbl UMEIOT YETKUM NMPOCTPAHCTBEHHBIM IATTEPH
(puc. 100): rpynmet A u E cocpenorodeHsl, TIaBHBIM 00pa3oM, Ha TEPPUTOPHH
bamkupckoro Ilpenypanss; B — B IIpaBoOepexxbe CapaToBCKOW U Y IbSIHOBCKOM
obnacteit; rpynmma C pacmpoctpaneHa Oosee WM MEHEE PaBHOMEPHO II0
eBponeiickoi yactu Poccum ot Boponexckod obnactu go bamkupckoro
IIpenypanbs. Tect MaHTens mokasan OTCYTCTBHE KOPPESLMU MEXKIYy MaTpULEH
HOMAPHBIX 3HaueHUM Fst ¥ MaTpuuel momapHbIX reorpaHuuecKkux paccTOSHUN

MEXy TOIYJISAIUSIMH, Pe3yJbTaThl CTaTUCTUYeCKH HemoctoBepHbl (I = 0.110;

p =0.069).
Hamm panHble TO3BOJIMJIM  OLICHWTH BO3pPAcT ABOJIIOIIMOHHOW BETBU
D. puniceum B ~ 0.60 MH. JIET, YTO COIIOCTAaBUMO C IPEANOJaracMbIM

npeobianannemM cyxux crened B 3amagHoMm llpuxacniuu (SAnuna, 2009) B
Pannebakunckoe Bpems (~ 700—500 teic. ner Hazan). Bpems auBepreHuuu
pubotunoB ITS ~ 0.20 MuaH. JeT Ha3aJa, YTO CONOCTABHMO C JaTHPOBKaMU
cepeaunbl Xazapckoro BpeMenu (Snuna, 2009). Ilo mMHeHUIO psa aBTOPOB
(MunanoBckuit, 1966; Jymurpamko wu ap., 1977; AmneckepoB, 1990) B
Pannexazapckoe Bpemsi (~ 300 Tbic. J€T) B BBICOKOTOpHOUW 30HE bombiioro u
Manoro KaBkasa cyiiecTBOBaiu JIEAHUKH, YTO MOTJIO MPUBECTH K CMEIICHUIO
BEPTUKAJIbHBIX TOSICOB PACTUTEIBHOCTA BHU3 W MHUTPAlUUd  KCEPOPUTHBIX
AJIEMEHTOB JI0 IPEATOPUIA.

Kcepopur D. puniceum mor muBeprupoBath ot obmieir ¢ D. samurense
npenkoBoil Qgopmbl Ha Tepputopun KaBkaza B PanneGakuHCKOEe BpeMs B
pe3yiibTare HapacTawmmled apuau3auuu kinumara. llocnenyroiiee MmoxosiogaHue
Pannexa3zapckoro BpeMEHH, C OJHON CTOPOHBI, MOTJIO MPUBECTH K CMEILECHUIO
BHU3 BEPTUKAJIbHBIX MTOSICOB PACTUTENIBHOCTH B pe3yJjbTare ojiefieHeHus: KaBkasza u
MUTpallMd BUJA Ha MOPEArOpbsi, C JIPYrod CTOPOHBI, MOTJIO OTPAHUYUBATH €TO
paccefieHUe BCJCACTBHME Pa3BUTUS JIECHOM pACTUTEIIBHOCTH Ha TEPPUTOPUU
3amagHoro nooepexpa Kacnus. JluBepreHuus otaeabHbIX puooTUmos ~ 0.20 MiH.
JIET Ha3aJl CBUJETEILCTBYET B TOJIb3Y AJANTHUBHOM SBOJIIOIMU TPHU TMEPEXoje K
[To3nnexazapckomy BpemeHu (~ 140—85 Twic. JIeT) W OSKCHNAHCUM BHUJA Ha
O0CBOOOXIaroIIMECs OT JieCHbIX dopmaruii Tepputopun [Ipukacnus. [Tomyuennsie
HAMHU pEe3yJIbTaThl TMOJJACPKUBAIOT MHEHHE psga aBTopoB (opodeen, 1960;
SAxumoBuu u nip., 1986; Anuna, 2009) o mMpoKoM pacnpoCTpaHEHUH TPABIHUCTOM
PaCTUTENBHOCTH C  TPYNIUPOBKAMU  KCEPO(PHIIBHOTO  pa3HOTPaBbsl B
[To3nHexazapckoe BpeMsi U HE MOJJAEPKUBAIOT MPEAMNOJIOKEHUE O COXPAHCHUU
Paneexaszapckoro o0nmMKa pacTUTEIBHOCTH C TPEOOIaTaHHEM JIECHBIX I[E€HO30B
(JIaBpenko, 1956; AGpamoBa, 1974).

Bo Bpems nmocneayromumx 3mox MoxojaoAaHus u TpaHcrpeccuii Kacnuiickoro
Mopss momyisupa D, puniceum  MOrIM  COXPAaHHTBCA B HEOOJIBIIMX,
W30JIMPOBAHHBIX JPYr OT Jpyra, pedpyruymax. YuuTbhiBas MNpOCTPAHCTBEHHBIN
naTTepH pachipesesieHus saepHbix puboTumoB D. puniceum wu pe3ynbraThi,
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NOJIyYeHHbIE HAMH Ha APYTUX OO0bEKTaxX, TAKUMU peyruymMamu MOTJu CTaTh: 1)
BOCTOYHBIC CKJIOHBI [IpHMBOJKCKOM BO3BBIIMIEHHOCTH, B IMpeEAeiaax KOTOPOH
oTMeueHbl yHHKaabHbie renotunsl C. bulbocodium, F. ruthenica u T. suaveolens;
2) BosBbllieHHOCTh Eprenu u mnomHoxus OOmero CeipTa, TA€ BCTpeYaeTCs
nparonyisiiass A T. suaveolens; 3) xoam bomwimoe borjo, rae Bcrpewaercs
nparonyJisiius B T. suaveolens.

Jlueprenius puboTurioB npencrasureseid Delphinium eBpormeiickoii yactu
Poccun u3 cekmuu Delphinastrum, mo-suaumomy, mpousomnuia okosio ~ 80 ThIC.
JeT Ha3zajl, 4TO TMOJJIEPKUBAET MPABOMEPHOCTh BBIJIETICHUS ATENbCKON 3MOXU
Kacnus, Hayao KOTOpOW CBS3BIBAIOT C OONIMM IOXOJOJaHUEM M YCUJICHHEM
KOHTHHEHTaJIbHOCTH KinMarta (PaHHeBasialickoe MOXOJI0/laHue), a OKOHYaHUE —
¢ norerieHueM (BHyTpuBIOpMCKOE MOTEIJIEHUE), @ TAK)KE TOCIIOJCTBOM CTEITHBIX
U B 0COOCHHOCTH JiecocTenHbiX NaummadToB (Suuna, 2009). Tak Kak TaKCOHBI
cexnuu Delphinastrum 3anuMaroT 3KOTOHHBIE JIECOCTEITHBIC COOOIECTBA JIOTUIHO
MPEANOJIOKNTh, YTO, [0 AaHAJIOTHU C pe3yibTaTaMW, TIOJYyYCHHBIMU IS
C. bulbocodium, tpurrepom mjis aganTUBHON SBOJIIOIUU IOCIYKHIIO IOSBICHHUE
OOIIMPHBIX HE3aHATBIX WM HEJOCTATOYHO 3aHATHIX JKoJormueckux Humr. Ho,
B ouinure ot C. bulbocodium, amantuBHas paguaius KOTOPOi JaTUPYETCS OKOJIO
4 MiTH. JIeT Hazaj, y npeactBuTened cekmum Delphinastrum eepomneiickoit yactu
Poccum  onma  mpousomnuia  OTHOCHUTENBHO — HemaBHO.  [lo-Bummmowmy,
BUJI000pa30BaHKE BHYTPU ATOW TPYNIbl €mi€ HE 3aBEpUINIOCH, MOITOMY OHH
IJIOXO Pa3NIETSIOTCST MOJEKYJISIPHO-TEHETUYECKUMU MeToJaMHu. To ke camoe
MOYKHO CKa3aThb W 0O rpynmne pubotunoB TakcoHoB Delphinium CesepHoro
Kagka3za, BpeMs AUBEPreHIINA KOTOPBIX natupyercs < 10 Twic. J€T Ha3ald, TO €CTh
rojorieHoM. O0e OSTU Tpynmbl MPOUCXOIAT OT oOImEeld NpeaKoBor GOpPMBI,
oburapmieir B Cpenneit unu llentpansuoit A3uu (ropel [lamup u Tsanb-1llanb,
Tuberckoe Haropbe). B monb3y 3TOro npeanosioKeHUs CBUAETEIbCTBYET HX
00beIMHEHUE 0 pe3yabTaTaM 0alieCOBCKOr0 aHaliu3a B OJIHY Kjiady ¢ oOpasiaMu
D. ceratophorum, SBJIAFOLErOCs JHJIEMUKOM Tuberckoro Haropbsl.
B MexJeTHUKOBBIE 3MOXW TPEAKOBBIE (OPMBI MOTJIM MUTPHUPOBATH Ha 3amaj
W ceBepo-3amaa, TpaHCHOPMHPYSICh W QIaNTHPYSICh  TOA  KOHKPETHBIE
MECTOOOWTAaHUS TII0 Mepe TPOABMKEHHUSA, HA YTO YKa3blBa€T COBPEMCHHBIN
MIPOCTPAHCTBECHHBIN MATTEPH paclpeie/ICHUs TPy pHOOTUIIOB 3THX TaKCOHOB.

Takum 00pa3zoM, MOXKHO BBIICTUTH JBa OCHOBHBIX HAIIPABJICHHS PACCEIICHUS
npezcraButeneii poaa Delphinium na Tepputopun roro-soctoka Poccun: neppoe —
co croponbl CpenmzemHomopbst Ha KaBka3z u [IpenkaBkasnbe, mpeanoioKUTENbHO,
B KOHIIe utHolieHa (tpeakosbie Gopmbr D. freynii, D. macropogon, D. puniceum,
D. samurense u D. sergii); Bropoe — co ctoponsl Cpeanerd mimu lleHTpanbHO#
Aszum (roper Ilamup wu Tsasp-lllans, Tuberckoe Haropre) Ha BocTtouHo-
EBponeiickyro paBauHy B mo3aHeM rwieiictonene (D. cuneatum, D. subcuneatum,
D. dictyocarpum, D.duhmbergii, D. litwinowii, D.elatum, D. pubiflorum,
D.uralense) u na KaBkaz — B romorene (D. arcuatum, D.bracteosum,
D. caucasicum, D. crispulum, D. elisabethae, D. fedorovii, D. flexuosum,
D. gelmetzicum u D. speciosum). IlepBoe cBsizdaHo ¢ Murpamnmeid KcepoUTHBIX
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U Me30pUTHBIX (GopM B pe3ynbTaTe apuaAM3alld  KiIuMaTa, BTOpOE —
C paCIpOCTpaHEHHWEM  HKOTOHHBIX  JIECOCTEMHBIX  COOOIIECTB B  TEIUIbIC
MEKJIETHUKOBBIE STIOXH MO3/IHET0 TUICHCTOIICHA.

C TouKM 3peHUsi TAKCOHOMUYECKON 00pa0OTKH M3YUEHHBIX MPEICTABUTENCH
pona Delphinium, wcxons w3 MonMy4eHHBIX pPE3yJbTAaTOB aHAJIM3a TaIUIOTHIIOB
ITS2, He BBI3BIBAET COMHEHHI BHIOBas caMOCTOATeIbHOCTH, D. puniceum,
D. macropogon, D. mariae u D. samurense. I[ToxnepkuBaeTcsi CHHOHUIMHUYHOCTb
D. freynii u D. sergii; B HacTosIee BpeMs 00a 3TH TaKCOHA IMPHUHATHI B Ka4eCTBE
cudonumoB D. schmalhausenii, cormacHo POWO (2023). J[locrato4Ho
000co0OsleHHbIME  sIBIIsIIOTC  oOpasiel D.  pubiflorum. O0Owveaunenne omHOTO
oOpa3ia, HWIACHTHPHUIMPOBAHHOTO MO  MOP(OJOTHYECKHUM  KJII0UYaM  Kak
D. pubiflorum, B moxakmactep ¢ oOpasuamu D. dictyocarpum  moxer
CBHJICTCJILCTBOBATh O THOpPHIM3AIMK MeEXIy STHMH TakcoHamu. Delphinium
cuneatum, D. subcuneatum, D. duhmbergii u D. litwinowii cinemyer cumrath
CMHOHMMaMH ¢ TPHOPUTETHBIM Ha3zBanmeM D. cuneatum. Delphinium
dictyocarpum, D. elatum u D. uralense, mo-BuaumMomMy, JIETKO THOPHINZHPYIOT C
D. cuneatum B cUMIaTpUYECKUX TOIMYJIUAX B 30HAX IMEPEKPHIBAHUS apeajioB,
YTO CYIIECTBEHHO YCIOXKHSAET pa3jielieHue 3TUX TakCOHOB. OHU HE (OPMHUPYIOT
CaMOCTOSITENIFHBIX KJIaJ, a OTIAENbHbIE O0Opa3ipl MOMAJAal0T B HEPa3pemEéHHYIO
gacte gepeBa. Delphinium  arcuatum, D. bracteosum, D. caucasicum,
D. crispulum, D. elisabethae, D. fedorovii, D. flexuosum, D. gelmetzicum u
D. speciosum 1uioxo paszeisioTcs MO pe3yjbTaraM cekBeHupoBaHus. C OmHOM
CTOPOHBI, 3TO MOXKET OBITh CIEACTBUEM THOPUAN3ALNU ITUX TAKCOHOB, C JIPYTOi,
YYUTHIBas OTHOCHUTEIIBHO HEJaBHEE BpPEMs HMX PACXOXICHHUS — HE3aBEPIICHHBIX
MIPOIIECCOB BU1000pa30BaHMUsI.

B uenom, pesynbrarhl aHamu3za pUOOTHUIIOB COOTBETCTBYIOT pa3/IelICHUIO
UCCJIEIOBAHHBIX TAKCOHOB METOJaMU JMHEHHOM Mopdomerpun. OnHON U3
HanOoJiee BEPOSATHBIX TPUYWH CJIOKHOTO XapakTepa OTHOIICHUW MEXIy
TakcoHamu cekiuu Delphinastrum moxker ObITh reorpaduieckas u 3KOTOMHYESCKAsT
MO/IPa3AeEHHOCTh TaHHBIX TAKCOHOB IO BJIMSHUEM TPHUPOTHO-KIMMATHUYSCKHX
YCIIOBHM TIpOW3pacTaHus. B TOb3y 3TOr0 TOBOPUT WM KOPPEISAIMOHHBIN aHAIH3
XapakTepa W3MEHYMBOCTH MOP(DOJOTHYCCKUX TPHU3HAKOB 110 TpagueHTaM
reorpadudeckux  KoopawHAT. IlaTTepH MOpPQOTOTHYECKOW W3MEHUYUBOCTH
NIPEJICTABICHHBIX TAaKCOHOB KOPPEIMPYET C TATTEPHOM pACIpPEACICHUS TPYIIT
pUOOTHUIIOB, BBIABICHHBIX B pe3yibTaTe ¢uioreorpadguueckoro aHammsza, u
CBUJIETEIIHCTBYET B TOJB3Y HE3aBEPIICHHOCTH TMIPOIIECCOB BHI000pa30BAHMS
BHYTPH 3TOM TPYIIIIHIL.

I'naBa 8. OueHka reHeTH4eCKOro U Mop(¢oJIorn4ecKoro pasnooodpasus
nonyssinuii Globularia bisnagarica BocTouno-eBponeiickoro gpparmeHra
apeaJja

Globularia bisnagarica L. (=G. punctata Lapeyr.) sBusiercs peakum,
PENMKTOBBIM  TIPEACTABUTENEM  JPEBHE-CPEAU3EMHOMOPCKON  Quopbl ¢
T3bIOHKTUBHBIM apeaniom (CakconoB, Cenatop, 2012; CaxconoB, Cuuskuna,
2016). Bun Brimtouen B Kpacuyro kaury P® (Ieinprvan, 2008). OcHOBHas 4acTh
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apeana pacnosioxkeHa B Aminantuueckor, Cpenneit u KOxHoli EBporme, a Takxke
Cpenn3eMHOMODEE. CeBepo-BOCTOUHBIH IKCKJIaB G. bisnagarica,
pacrmoararomnmiicss Ha TeppuTopuu Poccun, ynaneH oT OCHOBHOTO apeayia Ooiiee
yeM Ha 1500 xm. Ilomumo 3TOro, cCymecrBeHHas MPOCTPAHCTBEHHAsS
000COOJIEHHOCTh HEKOTOPBIX MOMyJSALHUNA HaOMI0JaeTCsl W BHYTpH (parMeHrta.
Hampumep, camas ynaneHHas JlOKajgbHas MONYJIALMS, [POU3pACTAOlas Ha
CTaBponoJIbCKOW BO3BBILIEHHOCTH, HAXOAUTCS Ha paccTOSSHUU puMepHO B 900 kM
oT ocTanbHbIX (puc. 11, 3amuBka 1).

B H3yYEHHBIX JIOKaJIbHBIX O JISIHASX G. bisnagarica
BOCTOYHOEBPOIEHCKOro (parMeHTa apeana OOHapy)KeHa TMOJIHAs TeHeTHYecKas
OJHOPOJHOCTH KAK IO XJIOPOILIACTHBIM, TaK U O SIAEPHBIM MapkepaM. boiee Toro,
M Ha MPOTSHKEHHHM BCEro apeaja 3TOro BUAA, BKJIKOYAs 3alaJHOEBPONEHCKHUE
obpasubl (KP278480, MG428585 u MG428531), B BeipaBHuBanusx ITS-perrona
pAHK He oOHapyxeHO HU OfHOUN 3ameHbl/MHAENA. OTIMuYrMe MEXIy 00pa3lamMu
3amaHOCBPONEHCKOTO (KT853056, KT&853069, MG428461) u
BocTouHOeBpomneiickoro (ON416865) ¢dparMeHTOB AU3BIOHKTUBHOIO —apeana
G. bisnagarica obuapys;keno Toiabko B peruone trnL—trnF xn/IHK B Buzge meneruun
B neciath HykiIeTua0B (AGGATGAAGG) y Bcex 00pa3iioB BOCTOYHOEBPOIEHCKHUX
MOITYJISILIN .

[IpencraBnennas Affenzeller et al. (2018) mo pe3ynbratam BEAST ananuza
XpoHorpamma MmakcumanbHoM noctoBepHoctu (MCC) cmeiicepo ITS1, ITS2
pIHK u mapkepos atpb—rbcL, rpS16 u matK xin/IHK mo3Bosnia oieHuTh BO3pacT
rario-/pudorunos G. bisnagarica ~ 500 teic. et (auana3zon ot 1 miH. 10 250
TBIC. JIET), YTO COOTBETCTBYET paHHeMY IuleicTouneHy. [loiyyeHHble pe3ynbTaThl
COBIMaJIU ¢ MHEHHeM Iienoro psma aBTopoB (Comes, Kadereit, 2001; Comes,
Kadereit, 2003; Kadereit et al., 2004; Kadereit, Comes, 2005) o npearnoiaraeMoit
ckopoctu odBomonmu B poxae Globularia — 0.33  4ucThIXx  coObITHI
BU1000pa30BaHus HA MUJUTHOH JieT. [IpeakoBslii apean — Cpeau3eMHOMODPhE.

C y4€ToM TMOJYYEHHBIX HAMHM JIAaHHBIX MOXHO MPEANOJI0XKUTh, YTO
G. bisnagarica monyywsia IIMPOKOE pacmpocTpaHeHne B 3moxy JloHcKoro
onenenenuss (~ 800—500 teic. ner Hazan;, Bemuuko u ap., 1999) Bocrtouno-
EBponerickoi paBHUHBI M MMENAa HENPEPBIBHBIN apeall. SIpo MepUrisuuaIbHbIX
JaHAmadToB COCTAaBJISLIA CTEIHbIE pacTuTeNnbHbIE coo01iecTBa,
MPUCTIOCOOJICHHBIE K XOJIOJHBIM MPUJIEAHUKOBBIM YCJIOBUSIM (XOJIOJHBIC CTETIH)
(Cepebpsnnas, 1982; Benuuko, 2012). Ilpu sToM murpaius Buja CO CTOPOHBI
bajikaHCKOTO MOJIyOCTpOBa, Kak B 3alaJHOM, TaK U B BOCTOYHOM HAMpPABJICHUH,
mpoucxoausia OBICTPO, MOCKOJIBKY HHKAKMX MyTalMil (JaXe B TOTECHIIMAIBHO
nosmmopdubix Mapkepax I[TS1 u ITS2 p/IHK) ne ycmeno nHakomuThes, 3a
UCKIItoueHueM omHou neneruu B pernone trnL—trnF xn/IHK y Bcex oGpasiion
BOCTOYHOEBPOIIEUCKUX TONMyJisiuu. YepHoe MOpe B 3Ty 3MO0XYy, COTJIACHO
najeoreorpaduueckoil pexoHcTpykiuu (SAxuna, 2009), HaxoausiaoCh B CTaauu
PanHeuayIMHCKOW perpeccuu, pacmiupsisi CyXOIIyTHBIM KOPUIOP JIsI MUTPALUU
cpeanu3eMHOMOPCKOM ¢uiopbl Ha BOCTOK (puc. 11, nuaus 6). S3bIK JieIHHKA,
ITOKPBIBABILIETO MPAKTUYECKU BCIO BocTOUHO-EBpONEcKy0 paBHUHY B 3TO BpeMs],
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OIyCKAJICS JI0 CPEIHEro W HWXKHEro TedeHus [loHa, W, MO-BUIAMMOMY, SIBIISUICS
OaprepoM s pacceneHus G. bisnagarica Ha 3TOH TEppUTOPHH, TOITOMY
IIPOCTPAHCTBEHHBIA TMATTEPH PACIPEACICHHUS €€ TOMyJISAINA COBIAIaeT C €ro
ouepranusimMu (puc. 11, nuaum 3, 5).
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Puc. 11 — CoBpemennbiii apean G. bisnagarica u MecTonosI0KeHHe TOYEK UCCIIeIOBAHMS.
Bce momymnsiuy nmpeacTaBistoT co00i OMH raruIOTHI 110 JTAHHBIM CEKBEHUPOBAHUSI MapKEPOB
trnL-trnF, rbcL, rps16 u ITS. 1 — npuMepHBIE rPaHUIBI COBPEMEHHOTO apeaa; 2 — FPaHuIlbl
3aroruienus [ToaTo-Kacnus B anmoxy PannexBanbiHCKOM Tpancrpeccun Kacnmiickoro mopst; 3 —
rpanuia JIHempoBCcKOro oyieicHeHus 1o MapkoBy u 1p. (1965); 4 — rpanuna J{HenpoBcKoro
oneneHenus mo Bemuuko u ap. (1999); 5 — rpanuna JloHckoro onenaeHenus mo Bennyko u p.
(1999); 6 — rpanuria Panneuayqunckoit perpeccuu Yepuoro mops (Suuna, 2009). I'panuia
Juernposckoro onencHenus B 3anaanoi Espone (the Wolstonian Stage) npusenena mo Palacios
et al. (2021). O6pa3siipl 3aMaAHOEBPOIICHCKUX MOMYJISIIKE 3arpyskeHbl 3 GenBank

JIM3BIOHKIMS B MPOUIJIOM HEMPEPHIBHOTO apeaja MOXKET OBbITh CBsi3aHa C
nocieayrwonmM [nenposckum oneaeHenueM (~ 300—250 Teic. neT Hazaa; Bennuko
u 1p., 1999) Bocrouno-EBporeiickoii paBHUHBI U MMPOUCXOIUBIICH CHHXPOHHO C
HuM Pannexasapckoii Tpancrpeccueit Kacnmiickoro mops (~ 300 Thic. €T Ha3anm;,
Suuna, 2009). S3bIk JeaHMKA B 3Ty JIOXY CIYCKAJICS 10 CPEIHEro TEUYEHMS
Huenpa (puc. 11, nuauu 3, 4) 1 MOT YHUYTOXKUTh WMEIOIIUECS TaM TMOMYJISIAN
BUjga. To ke camoe MOXHO CKa3aTb M O PaHHeXa3apCKoW TpaHCIPECCUn
Kacnuiickoro mopsi. Ecnu npunsate oobenunenue Jlonckoro u JIHEMpOBCKOTO
oJieficHeHUN B onHO, aarupyemoe ~ 300—250 teic. nmer Hazan (MapkoB u mp.,
1965), To pacnpoctpanenune nomyssanui G. bisnagarica Ha ceBepo-BOCTOK
OTPaHUYMBAIOCH Obl HE TOJBKO T'PAaHUIAMU JIEAHUKOBOTO IIUTA, HO M TPaHUIICH
akBaTopun PanHexazapckoi TpaHcrpeccuu (SAnumna, 2009). Torma apean Buiga B
BOCTOYHOM 4aCTH, YUUTHIBAS MOCTTIISAIUATIEHOE BOCCTAHOBJICHUE PACTUTEIIHLHOCTH,
ObLT OBI TIpefcTaBiieH Julllb CTaBpOMOJbCKON BO3BBIIICHHOCTHIO. JIM3BIOHKITUS
nonyysiquid - CraBpononbckoi u  IIpMBOMKCKONM BO3BBILIEHHOCTEM, € OJHOU
CTOPOHBI, MOXET OBITH CIIEJICTBUEM 3aTOTUICHUS TEPPUTOPUHU, PACIIOJIONKEHHOM
MEXIy HUMH, PaHHeXBalbIHCKOHW TpaHcrpeccuert Kacmumiickoro mopsi (puc. 11,
3amuBka 2). C JApyrod CTOpOHBI, (parMeHTalus apeaja MOXKET SBISITHCS
pE3YJIbTaTOM BBITECHEHHS] MEPUTISIUAIBHON PACTUTENBHOCTH CTPEMUTEIIBHO
Pa3BUBAIOIIMMUCS JIECHBIMHU U CTEMHBIMHU (DOPMAITUSIMH B MEXJICTHUKOBBIE TIOXU

33



W, Kak CIeJACTBHe, HCcYe3HOBeHus mnoaxomammx s G. bisnagarica
MECTOOOUTaHUH.

3HadeHuss MOP(OJOTUYECKUX TPU3HAKOB B  OOJBIIMHCTBE CBOEM
YBEJIMUMBAINCH B HAIIPaBJICHUH C IOTO-BOCTOKA HA CEBEPO-3aliaji UCCIICIOBAHHOM
yacTU apeaina, T.€. B HalpaBJICHUU OoJjiee MPOXJATHBIX M BIAXHBIX YCIOBUU
IPOU3PACTAHMS. Y UUTHIBAS TOT (PaKT, YTO U3yUCHHBIE B HAIIEH pabOTe MOMyISIIUN
G. bisnagarica B OTHOIIEHHWE W3MEHYHBOCTH MOP(OIOTHUECKUX IMapaMeTpoB
0o0pa3yloT JIBa YETKO OYEpPUYEHHBIX TIeorpauyecKkux KiacTepa, paseiIeHHBIX
€CTECTBEHHbIM (usuyeckuM Oapbepom — pekoil Bonroi, 000cHOBaHHO
npeanosjaratb, 4To JUIMTENbHAsl »Koreorpauyeckas, U, — Kak CIEICTBHE, —
PEenpolyKTUBHAS M3OJSAIUS MOIJIa CTaTh MPUYMHON Mojo0HON nuddepeHunanuu
nonyJsiuuid. [To-BuguMomy, paspeskeHHble Kanblie@uiibHble coobiectsa [IpaBo- u
JleBoOepexbs MPEACTABISIIOT COO0M COBpEeMEHHbIE peyTHyMBI.

Taxkum oOpaszom, G. bisnagarica, monyasnuu KOTOpOH HPHYPOUYEHBI K TEM
y49acTKaM, TJi€ MPOUCXOJUT Pa3MbIB IMOYBEHHOTO CJIOSI M BBIXOJ Ha MOBEPXHOCTH
KOPEHHBIX opoJ, oOianast MOPGhOJTOTUYECKUMU MIPEUMYIIECTBAMHU,
HEOOXOMMMBIMU JIJISI BBDKUBAHHUS B DKCTPEMATBHBIX YCIOBHSIX OOWTAaHMS, MOTJIA
MOJIYYUTh IIMPOKOE pacrpocTpaHeHue B 3moxu J[oHckoro w/umu JIHENpoOBCKOTO
OJICJICHEHN W 3aHWMAaTh OOIIMPHBIC TEPPUTOPHH MEKIY JICTHUKOBBIM IIIUTOM H
BBICOKMMU TOpPHBIMU XpeOTamu, Takumu Kak KaBka3z, Ypan, Anbnsl, boreMckuit
maccuB u Kapnatsl. [locnenyromue GiaykTyanuu KiuMara U puTMUKa 0acceiiHOB
[Tonto-Kacnusi, cyns mo BceMy, npuBenud K (parmMeHTanuum ee apeajna u
BBITECHEHUIO  CTPEMHTEIIbHO  Pa3BUBAIOIIMMHUCS  JIECHBIMHU UM  CTEIHBIMHU
dbopmanusIMu B pa3pekeHHbIC KalbIe(UIbHBIC COOOIECTBA, IMPEICTABIISIONINC
coboit coBpeMeHHbie pedyruymbl. [IpuHMMas BO BHUMaHUE TO, YTO Ha BCEM
NPOTSDKEHUM HCClIeI0BaHHOTO (pparMenTa apeana G. bisnagarica memoHCTpupyer
OTCYTCTBHE F€HETUUYECKOTO Pa3HOo00pa3us (Jaxe B MOTCHIMAIBHO MOJUMOP(HBIX
mapkepax [TS1 u ITS2 p/IHK), BoisiBieHHas mopdonorudeckas nuddepeHumraus
NOMYJISILMIA Ha MPaBOOEpPEkKHbIE U JIEBOOEPEIKHBIE 110 OTHOIIEHUIO K p. Bonre, mo-
BUJIUMOMY, MMEET MOAU(PUKALMOHHYIO NPUPOY, OOYCIOBICHHYIO JIE€UCTBHUEM
MPUPOTHO-KIIMMATHYECKUX (DAKTOPOB U JIOKATBHBIX YCIOBHH MPOU3PACTAHUS.

I'maBa 9. OTpa:kenne TMHAMHKHU PacTUTEJIbHOr0 nNokposa Ilpukacnus B
¢uitoreorpadguu crenHbIX pacTeHUui

B rmaBe mpoBoauTcsi cpaBHeHHE U 0000IIEHNE PE3yJIbTaTOB, MOJYyUYEHHBIX
Ha pa3HbIX 00bEKTaX, (HOPMYIUPYIOTCS OCHOBHBIE TIOJIOKEHHS U BBHIBOJIBI.

[TognepxuBaercs MHEHHE O BIUSHUU Ha (iopy KaBkaza MHUTparimoHHOTO
noTtoka u3 Cpenu3eMHOMOPBS, OTHOCSIIIETOCs K KOHITY TUTHOoIleHa, U poin KaBkasza
KaK BTOPHUYHOTO IIeHTpa BupooOpaszoBanus (Kysneron, 1891; I'poccreiim, 1936;
®énopos, 1958; T'aruunze, 1966, 1974, 1976; I'amxues, 1966; Antyxos, 1966,
1974; TaxtamxksH, ®Egopos, 1972; Konakosckuii, 1974, 1975; JIsBoB, 1976;
[Nanymiko, 1976 u ap.). Tak, aHanu3 MOJICKYJISIPHOTO JaTUPOBAHMS MOKa3all, 4YTO
nueprenims crenusix C. bulbocodium, D. puniceum, T. suaveolens u myrosoro
F. meleagroides ot mnpenkoBeix QopM mNpoucxoauiaa BO BTOPOH TOJOBUHE
IJIMOIIEHA, KOTOpas — xapakTepu3oBajiach (parmeHrtamuei I[laparetuca wu
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NOCJCIYIOIMMHU 32 HEW MepuoJaMu 3acyXH, B pPe3yJbTaTe KOTOPBIX JICCHBIC
9KOCHCTEMBI CTasIu BBITCCHSTHCS IPOTPECCUBHO Pa3BUBAIOIIIMMHUCS
KcepoprIIbHBIME TpaBsHUCTBIMU (hopmanusmu (AOpamora, 1977; Palcu et al.,
2021). T'eneanormueckuii ananu3 ramiotunoB xiaJHK u pubOotunmos p/IHK
C. bulbocodium, D. puniceum, D. samurense, T. suaveolens, F. meleagroides u
F. ruthenica yxassiBaer Ha KaBka3 wimm IlpenkaBkasbe Kak HUCTOYHHK HX
IPEIKOBBIX (HOPM.
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Puc. 12 — Kapra CTEITHBIX pedyrmymMoB mo3/IHEro HJ'IeI/ICTOHeHa U TOJIOLIEHA, BBISIBJICHHBIX HA
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1 — KaBkasckue ropsl, 2 — I'opabiii Kpeim, 3 — Bo3BbIieHHOCTh Eprenu, 4 — JloHeknit Kpsik,
5 — xonM bonbmioe borao, 6 — Kanaduckast BO3BBIIIEHHOCTD, / — MeaBenuiikue Spsl,
8 — IlpuBomxkcKast BO3BBIIIEHHOCTH, 9 — O0mmii CripT. [llkana — BeICOTa HAJl yPOBHEM MOPSI

(OTHOCHUTCS TOJIBKO K TEPPUTOPUAM pehyTHyMOB)

[TokazaHo, 4TO MPOCTPAHCTBEHHAS CTPYKTYypa  TE€HETHYECKOTO
nonumopdu3ma crenmHbix ddemeponnoB . suaveolens wu C. bulbocodium
KOppENUPYET C TpaHullaMy PaHHEXBaJBIHCKOM TpaHcrpeccun Kacmuiickoro mops
M YKa3blBa€T HA CYIIECTBOBAHHUE JIEJHUKOBBIX M MEXJIEAHUKOBBIX CTEIHBIX
pedyruyMoB TpPOTSHKEHHUHM BCEro IO3AHETO IUICHCTOIleHa M rosomneHa. Ha
teppuropun OacceitHoB [lonTo-Kacmus k takum pedyrmymam MOXKHO OTHECTH:
l'opubiii  Kpsim, CeBepnbiii u  CeBepo-3amaansiii KaBka3, EprenuHckyio u
Kanauckyto BO3BBILLIEHHOCTH, BOCTOYHBIE CKJIOHBI [TpuBomKCKOM
Bo3BbIIcHHOCTH, OO0mmii Ceipt, Mensenunkue Spbl, JoHCUKHH KpsK U XOIM
bonemoe borno (puc. 12).

B nenom, dunoreorpaduueckre peKOHCTPYKIIMM UCTOPUH (HOPMHUPOBAHUS
COBPEMEHHBIX ApPEAIOB M3YYEHHBIX BHJIOB IMIO3BOJIMJIA  NPOSICHUTH Pl
JMCKYCCUOHHBIX MOMEHTOB B CYILIECTBYIOLIUX MIPEACTABIECHUSX O POJIA IPUPOIAHO-
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KJIMMaTuyeckux (akTopoB BO (ioporeHesuce ¢ y4€ToMm Majeoreorpaduueckux
pexoHCcTpyKIuit 6acceitnoB [TonTo-Kacmusi.
I'naBa 10. Bonpochbl 0XpaHbl FeHETHYECKOT0 Pa3HO00pa3usi
In situ, ex situ, in vitro

B rnaBe mpumBOAATCA KpaTKWK 0030p MHyTeH CcoOXpaHCHHS pa3HOoOpas3us
pPacCTUTENILHOTO MHUpa C MPAaKTHUYECKONW TOUKH 3pEHUS, UX MPEUMyIIecTBa U
HEJIOCTaTKH.

CymectByromass B Hactosiee Bpemsa cerb OOIIT perunonansHOro u
denepalibHOrO  3HAYEHUA  JOCTATOYHO  IIOJIHO  OXBAaThIBA€T  OT/ACJIbHbBIC
¢unorenernueckue JuHHM 1. Suaveolens, F.meleagroides, F. ruthenica,
G. bisnagarica u TakconoB Delphinium roro-Bocroka Poccuu. C 1enbto
COXpaHEHHs YHHKaIbHBIX 3BOMIONHOHHBIX exuuul; C. bulbocodium mpemnoxeno:
1) mpugate cratyc OOIIT pervoHanbHOTO 3HAYEHMS] y4acTKaM B OKp. MOC.
Jlumannsiii PoBenckoro paiiona CapatoBckoit o6nacty u B okp. c. [lepeBosiouHoe
KanaueeBckoro paitona Boponexxckoit obiactu; 2) pacIMpUTh OXPaHHBINA CTaTyC
y4yacTka B OKp. cranuubl CeprueBckas [laHunoBckoro paiiona Bosrorpaackou
00JIacTH, PaCIOJIOKEHHOTO Ha TEpPpUTOPUU [ OCYyJapCTBEHHOTO OXOTHUYBETO
3aKa3HUKa PETHMOHAILHOrO 3HaueHus «Pazmopckuii» 10 00bekTa O0OTaHUYECKOTO
HaszHayeHusa. OOCyXIarTcs pe3yibTaThl KIOHAJBHOTO MHUKPOPA3MHOKEHUS
T. suaveolens, F.meleagroides u F. ruthenica in vitro xax BO3MOXXHOTO ITyTH
COXpPAHEHUS U BOCIIPOU3BOJICTBA LICHHBIX T€HOTHIIOB.

BbIBO/IbI

1. [IpocTpancTBeHHass CTPYKTypa TE€HETHYECKOro mnoJuMopduszma
crenubix 3demepouno T. suaveolens wu C. bulbocodium koppenupyer ¢
rpaHvnamMy PaHHEeXBaJIBIHCKOW TpaHcrpeccun Kacnuiickoro Mopsi 1 yKa3bIBaeT Ha
CYIIECTBOBAHHUE JICAHUKOBBIX U MEXJIEIHUKOBBIX CTEMHBIX pedyruymMoB Ha
MPOTSHKEHUM  BCEro  MO3JHETO  IUIecToneHa ©  rojoueHa. CTpykrypa
T€HETUYECKOro noiuMopdusma 3hpeMeponioB U3 APYrUX SKOJOTHMUECKHX TPYIII
(JlyroBbI€, JIECOCTEIHBIE), B LIEJIOM, MIOATBEPKIAET BbISBICHHYIO 3aKOHOMEPHOCTD.

2. Ha tepputopum ©OacceiitnoB Ilonto-Kacrius k  pedyruymam
JEJHUKOBBIX W MEXKIEIHUKOBBIX CTaauid MOXKHO oOTHecTu: ['opHblii KpbiMm,
CeBepublii u  CeBepo-3ananubiii  KaBkas, Eprenunckyro wu  Kamauckyro
BO3BBIIIICHHOCTH, BOCTOYHBIC CKJIOHBI [IpMBOJDKCKON BO3BBIICHHOCTH, OOIIUii
Coipt, Measenuiikue SApsol, [loHenkuil kpsok 1 XxoaM bossinoe boro.

3. JIu3bIOHKIMS COBpeMeHHOro apeana G. bisnagarica xoppenupyer ¢
rpaHunaMu JIOHCKOro OJENECHEHUsT — B BOCTOYHOW 4YacTW apeaya, ¢ TPaHUIlaMHU
JIHEMpPOBCKOTO OJIENCHEHUsT — B 3alaJHOM 4YacTu apeana. Hamm pesynbTaThl
yKa3pIBalOT Ha TO, 4To G.bisnagarica wmena HeENpepBIBHBIA apeag B SIOXH
OJICICHEHUH W 3aHUMajia OOIIUPHBIE TEPPUTOPUU MEXKAY JICTHUKOBBIM IIIUTOM U
BBICOKMMHU TropHbIMU Xxpebramu (KaBka3, VYpan, Anbnel, boremckuii maccus,
Kapmarer). [Tocneayromnme ¢GuykTyanuu KimMaTa U puTMuka OacceiiHoB [loHTO-
Kacnus npuBenu k ¢parMeHTallu €€ apeaja M BBITECHEHHIO CTPEMHUTENIbHO
pPa3BUBAIOIIUMHUCS JIECCHBIMM W CTENHBIMU (GOpMaIMsIMU B  Pa3pe’KCHHbBIC
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KaJiblieQWIbHBIE  COOOINECTBa,  MPEACTABISIONIME  COOOW  COBpPEMEHHbIE
pedyruymsl.

4, Murpamuu TakcoHoB pojaa Delphinium Ha teppuropun rOro-BocToKa
Poccum  cBsizaHbl € JIEAHUKOBO-MEXKIIEAHUKOBOM  PUTMHKOW  BocTouHo-
EBponelickon paBHUHBI M OJefcHeHHsMu KaBkaza B IUIMOLEH-YETBEPTUYHOE
Bpemsi.  CoBpeMeHHass ~ MPOCTPAHCTBEHHas  CTPYKTypa  TE€HETHYECKOTO
nomuMmopdu3ma TakcoHoB poxaa Delphinium otpaxaer coObITHS TOCIETHETO
BPEMEHHU, CBSI3aHHBIE C OTHAJICHHOW TuOpUIM3aIell U HEe3aBepIIEHHOCTHIO
IPOIIECCOB BU1000pa30BaHMUS.

5. v a0COJIFOTHOTO OOJIBIIIMHCTBA M3YYCHHBIX 00BEKTOB
MPOCTPAHCTBEHHAS CTPYKTypa MOP(OJOTHUUECKOH HM3MEHYMBOCTH JIMHEHHBIX
napaMeTpoB (Kak M OKpacKd OKOJIOI[BETHHMKA T.suaveolens) He koppemupyer
C BBISIBJICHHBIMH T€HETHMYECKUMHU TIpyNIamMH WM 3BOJIOLMOHHBIMU €IMHUIIAMHU,
YTO HEOOXOIMMO YUYUTHIBATH IJISI TPAMOTHOTO TJIAHHUPOBAHHS TPUPOTIOOXPAHHBIX
MEPOIPUATHM.
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