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Abstract. The objects of the study were C. laetum L., C. ancyrense B. L. Burtt and C. bulbocodium var. versicolor (Ker Gawl.) K. Pers. The variability of

the shape of the bends of the sepals was studied by geometric morphometry. In each of the 30 populations located on the territory of European
Russia, 30 samples were examined. To visualize the initial data, principal component analysis (PCA) was used to identify patterns of variability
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in the shape of the bends of the perianth leaflets. Only C bulbocodium subsp. are relatively well separated from each other on this basis. versicolor
and C ancyrense, while C. laetum is not separated from either species due to a much larger amplitude of polymorphism. Such spatial distribution
of morphological parameters in the studied species may be associated with the influence of biogeographic factors.
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BeefeHune

Pojy Colchicum sensu lato BK/IrouaeT 0KOJIO
160 Bu0B, a sensu stricto okoso 80 [1]. Yke aToT
pa3bpoc rpe/icTaBIeHNI 0 YKMC/Ie BUIOB B POJie YKa-
3bIBaeT Ha 0OJIBILIOE UKC/IO HepeIEHHBIX BOIIPOCOB
B OTHOIIIEHWU er0 TaKCOHOMUUECKOW CTPYKTYPHI.
Ces13aHO 3TO, TIpeXe BCero, ¢ mpobeMoii coBpe-
MEHHOTO TIOHUMaHUsl KpUTEepUeB TIOHSTUS «POJ».
OueHb KPAaCHOPEUYUBO 3TO BUAHO Ha TpUMepe
Komriekca 6;u3kux popos Colchicum, Merendera,
Bulbocodium, Androcymbium. DTU TaKCOHBI He-
KOTOPBIMHU aBTOPaMHU 00BEJUHSIOTCS B OJHU PO
Colchicum s.l. OcHoBaHUMEM J1JisI TIOZI0OHOTO TTOHU-
MaHUsl 00bEMa pofia Cy’KaT pPe3y/abTaThl MOJIEKY-
JISIPHO-TeHeTUUeCKUX WCC/IeJOBAHUM TOCTIeJHETO
BpeMeHHU [2].

Y MHOTHX BHJIOB p0O/ia, B uacTHocTU Yy C. laetum,
SBJISIOIIMMCS 00beKTOM JZAaHHOTO WCCJ/IeZIOBAHUS,
MMeeT MeCTO 0COOBIH IIMKJI BereTaliu, KOT/1a JIUCThSI
00pa3yrTcsi BeCHON OFZHOBPEMEHHO C TII0ZaMH,
a L[BETKM PAaCIlyCKalOTCs OCEeHbIO [0 TOSIBJIEHUS
JUCTREB [3].

Bugel poga Colchicum npouspacTaloT Ha paB-
HUHAaxX U B TOpax, MOJHUMAsSCH A0 3 THIC. METPOB
HaJl YPOBHEM MODs, B CTeIsIX, KyCTapPHUKOBBIX
CpeAn3eMHOMOPCKUX (hOpMaLIvsX, B 1ecax (IperumMy-
IIIeCTBEHHO FOPHBIX), Ha Tyrax B Cpein3eMHOMODKE,
[Tepenneti A3uu, Ha KaBKa3e; HEKOTOpbIe BU/IbI
BCTpeYaroTCs B 3arafHoi EBporte, Fo)KHBIX paiioHax
eBporierickoi yactu 6wiBiiero CCCP, B Cpesneii u
LlenTpanbHOlt A3uUM.

B HacTosiieli paboTe Mbl ITpeATIPUHSIN TTOTIBIT-
KY BBISIBUTH OCHOBHBIE HaIllpaBJIeHUsI MEXXBUIOBON
HM3MEeHUHBOCTH OPM OTTUOOB JIMCTOUKOB OKOJIOLI-
BeTHUKAa BHYTpU poga Colchicum s. 1. Ha mpumepe
TPEX BHU/OB, Mpou3pacTaroiux B EBponeiickoii
Poccun c ucrnonb3oBaHWEM MeTO/a FeoMeTpHue-
ckoit MmopdomeTpud [4]. TIpu 3ToM B aHa/IU3 B3SITHI
nBa Buga Colchicum, TpaJUITMOHHO OTHOCHUMBIX
K 9TOMY poAly B moHuMaHuu s. str. (C. laetum L.,
C. ancyrense B. L. Burtt) u ofiiiH BU/]| — BK/IFOUEHHBIN
B 9TOT POJ, B IOHUMAaHWUH S. |., a 710 3TOro IIoHUMae-
MBI B KaueCTBe TIpe/ICTaBUTe/Isl CAMOCTOSITE/IbHOTO
poga Bulbocodium (C. bulbocodium subsp. versicolor
(Ker Gawl.) K. Perss.
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Matepuanbl U MeTO/AbI

O6wekToM uccienopanus ownu C. laetum,
C. ancyrense u C. bulbocodium var. versicolor.

Cb6op marepuasa npoBoauscs B 2021—
2023 rr. B 4 xpeIMCcKuX nonynauusax C. ancyren-
se, 14 nonynsinusax C. laetum u3 Bonrorpaackou
u PocToBckoit obnacTeit, Pecriy6imku KamMbikus
u CraBpomnoJsibCcKoro Kpasi, 12 nonynsamnusx C. bul-
bocodium var. versicolor us Boponesxckoii, Bonro-
rpajckoit, CapaToBckoii u TamboBCKoO# ob/acTeti
(Tabauma).

OTrubbl TUCTOUKOB OKOJIOI[BETHUKA (OTO-
rpa¢upoBaIuCh TP OAMHAKOBOM YBeJUUeHUU
Ha Oesom ¢oHe c MacmTabHOl nuHelKol. Ha
MOJTyYeHHBIX M300pa’keHUsIX C MOMOIbIO MPO-
rpamm «tpsUtil» u «tpsDig2» [5] pasmelanuce
3 GUKCUPOBaHHBIX METKH, a TaKXe 2 KOHTYypa.
MeTtku Ne 1, 3 obo3Hauaniu OCHOBaHUe OTTHOa
AvucTouka; MeTKa Ne 2 — BepXHIOIO €ro yacTb.
KonTyps! cocTostny u3 50 paBHOyAa/eHHBIX APYT
OT /ipyTra MoN1yMeTOK.

B kak1o¥i mormy/isiiiuy 00pa3ibl 0TOMpPaUCh
y 30 pactenuii. Eciu B momynsiquu KOJTUYECTBO
reHepaTHBHBIX 0co0eli Obl1o0 MeHbIe 30, aHaTH-
3MpOBaJIOCh UMelolieecs KOJUYeCTBO PacTeHUH.
06BEM rccienyeMoit Beibopku Ajst C. ancyrense
coctaBun 117 obpa3nos, aasa C. laetum — 401 u
s C. bulbocodium var. versicolor — 247 obpas-
1[0B. B KauecTBe BXO/HbIX JAHHBIX A5l aHa/IU3a
(hopMBI UCIIOAB30BAJUCE KOOPAHUHATE METOK U
MOJIYMEeTOK.

17151 BBISIBJIEHUSI OCHOBHBIX HarlpaBJIeHUMN
W3MEeHUYMBOCTHU WCIIOMH30BAJICS aHATN3 [JIABHBIX
koMroHeHT (Principal Component Analysis) [6],
BLITIOJTHEHHBIH B riporpamme «Morphol» [7].

Pe3ynbTaTbl U UX 06CYAeHMeE

BblIM MO/TyueHbl CXeMbI-KapKachl, JaroLjie
npe/CcTaBjeHue O cpegHeld ¢popme oTrubOB JU-
CTOUKOB OKOJIOL|BETHHKA B BUJOBBIX BbIOOpKaXx
(puc. 1).

Cpenuue ¢opmbl y BugoB C. bulbocodium
subsp. versicolor u C. ancyrense 3aMeTHO OT/MyYa-
I0TCS1 MeXX/y COOO0M U OT Kapkaca cpeZiHel ()opMbI
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MecTomno/10)keHUe UCC/IeJ0BAaHHBIX Nonyaanui Tpéx BusioB poaa Colchicum s.l.
Table. The location of the studied populations of three species of the genus Colchicum s.l.

Koopaunaret / Coordinates

YcnosHoe
CeBepHast Bocrtounas
C%ii%ﬁf:riel/ mmpora, °/ | ponrora, ©/ Teorpaduueckoe pacronokenue / Geographical location
abbreviation Northern Eastern
latitude ° longitude °
Bosrorpajckasi 06.1., lopoauiiieHCKuii p-H, oKp. c. KoTiybaHs /
Kb 4901559 44.19995 Volgograd region, Gorodishchenskiy district, near Kotluban village
Bosnrorpagckast 06:1., KamauéBckuii p-H, okp. X. benornuHckui /
1 48.3804 43.647 ) ok )
Be 8.38049 3.64795 Volgograd region, Kalachevsky district, near Beloglinsky farmstead
Bousrorpazckast 06/1., OKTa0pbCKuUii p-H, OKp. X. BogsHckuii /
Wod 47.97566 4342131 Volgograd region, Oktyabrsky district, near Vodyansky farmstead
Aks 4792638 43.89695 Boqrorpa,qcxaﬂ 0611.,. OK'THGPLCKI/II/I p-g, 9Kp. c. Akcait / Volgograd
region, Oktyabrsky district, near. Aksai village
Bousrorpagckast 06.1., OKTsI6pbCKHii p-H, OKP. €. AGraHepoBo /
A 48.05287 44.15841 . o .
bg 8.0528 58 Volgograd region, Oktyabrsky district, near Abganerovo village
Vab 4917008 41.25116 POCTOBCKHH.O6J.I, BOKOBCKMIA p-H, OKP. .c. sI6ionoBCKMit / Rostov region,
Bokovsky district, near Yablonovsky village
Pecny6nka Kanmbikusi, KeTueHepoBCKuii p-H, OKp. 1. EpreHuHCKUi
Erg 46.98703 44.37356 / Republic of Kalmykia, Ketchenerovsky district, near Ergeninsky village
Pecniy6ivka Kanmbikusi, KeTueHepoBCKUM p-H, OKp. . KeTueHepsl /
K 4717 44.3417 . . L .
et 955 34176 Republic of Kalmykia, Ketchenerovsky district, near Ketchenery village
Pecniy6sinka Kanmbikust, CApUHCKWM P-H, OKP. M. ApiiiaHb-3e/bMeHb /
Ash 47.36396 44.42502 Republic of Kalmykia, Sarpinsky district, neat Arshan-Zelmen village
Tro 46.55786 44.27310 Pecny6m/nfa Kaf[]\{ILIKI/IHf H(?J‘II/IHHLII/I p-l'-l, OKp. c.'Tpom_u(oe / Republic
of Kalmykia, Tselinny district, near Troitskoye village
Els 44,2901 44,333491 Pecny6m/IK.a Ka]‘[l\{[bIKI/IHf ue.]'II/IHHI)II/I P-H, OKp. I. ?HI/ICTE[ / Republic
of Kalmykia, Tselinny district, near the city of Elista
Nad 44.53664 41.41764 CTa.BPOHOJIbCKI/II/I Kpau, Kgqy§eeBCKHH p-H, ogp. C. Ha,q3opHoe / Stavropol
territory, Kochubeevsky district, near Supervisory village
Sve 45.31200 42.90948 CTa]?pOHOJ'II:CKI/II/I Kpa?l, HeTpOBCKHH P-H, okp. . CBeTyiorpaz, / Stavropol
Territory, Petrovsky district, near the city of Svetlograd
Arz 45.23132 44.13869 CraBpOno/bCKUM Kpau, Ap3I‘I/IPCKI/II/I p-H,.JIEI.BLIa 6eper p. qOFPaI/I.,
OKp. c. Aparup / Stavropol Territory Arzgir district, near Arzgir village
Alx 45.63005 33.70740 Pecny6nm{a Kpbim, 'HepBC.)Ma.I/ICKI/II/I P-H, OKp. C. AJ‘I?KCEEBK& / Republic
of Crimea, Pervomaisky district, near Alekseevka village
Pecniy6sinka Kpbim, CeBacTorosibCKUi p-H, OKp. I. Bayiak/aBa, ropa
Blk 44.49674 33.60584 KpenoctHast / Republic of Crimea, Sevastopol district, near the city
of Balaclava, Krepostnaya Mountain
Pecniy6siuka Kpeim, Cyiakckuii p-H, okp. c. BoratoBka / Republic
Bog 44.85584 3506432 of Crimea, Sudaksky district, near Bogatovka village
Kok 44.96260 35.20385 P.ecr[y6m/IKa KpsiM, okp. I. Koktebens / Republic of Crimea, near the
city of Koktebel
Bosnrorpazckas 06/1., KambItnnHCKU p-H, OKp. C. Bepxusist [JobpuHKa /
Dob 50.38334 45.45577 Volgograd region, Kamyshinsky district, near Verkhnyaya Dobrinka
village
Kot 50.18816 44.53865 Bonrorpa,qqaf{ 061, KOTOBFKI/II/I p-H, okp. x. IToriku / Volgograd region,
Kotovsky district, near Popki farmstead
Bosrorpazckas 061., HexaeBckuii p-H, okp. cT. HexaeBckast / Volgograd
Nech 50.36596 417291 region, Nekhaevsky district, near Nekhaevskaya village
buonoruna 317
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OxoHuanue mabauybt / Continuation of the Table

Koopaunarer / Coordinates
YcnosHoe
CeBepHas Bocrounas
C(gg:l ilLi]iie:rIjael/ wwpora, °/ | ponrora, ©/ T'eorpaduueckoe pacrionokenue / Geographical location
abbreviation Northern Eastern
latitude ° longitude °

Val 50.37181 46.40454 Bonrorga,qcxaﬂ o611, CTElpOl‘I.OJIT.aBCKI/II/I P-H, OKp. c..BanyeBKa / Volgo-
grad region, Staropoltavsky district, near Valuevka village
Boponexckas 00:1., PaccoiiaHcKuii p-H, okp. ¢. EkaTeprHOBKa /

Ekt 50.10709 39.32205 Voronezh region, Rossoshansky district, near Ekaterinovka village

Kri 49.71678 40.60508 BOPOHE)KCKHH o6, BO.Fy‘fapCKI/II‘/JI p-I?, F)Kp. C Kpunuta / Voronezh
region, Bogucharsky district, near Krinitsa village
BopoHexxckast 061, KanmaueeBckuii p-H, okp. c. IlepeBosiouHoe /

Per 50.31216 4069651 Voronezh region, Kalacheevsky district, near Perevolochnoye village

Elv 51.09143 43.66314 C.apaTOBCKaH 0011, C.aM(?I/l]IOBCKI/II/I p-H, OKP. c. EnoBaTka / Saratov re-
gion, Samoylovsky district, near Elovatka village

Eng 51.19001 46.06225 CapaTQBCKaH 0671., BHFGJ'I.I:CCKI/II/I p-H, OKp. C. KpaCHoap.MeI/ICKOE / Sara-
tov region, Engelsky district, near Krasnoarmeyskoye village

Kur 51.68612 45.76315 Ca[-)aTOBCK'aH 0611., TaTI/'IH.[E'BCKI/II/I p-H', OKp. )K/,IIL' cT. Kypgtom / Saratov
region, Tatishchevsky district, near railway station Kurdyum

Kil 52 00021 41.26578 TaMGOBCKaH o6, TO.KaP.EBCKI/II/I P-H, OKp. 1. Kpé%CH.bIe Jly>xku / Tambov
region, Tokarevsky district, near Krasnye Luzhki village
TamboBcKast 06.1., IH>)KaBUHCKUH p-H, OKP. /. [IoKkpoBKa, «BOpOHUH-

Pkr 52.38308 42.71713 CKUi 3anoBefHUK» / Tambov region, Injavinsky district, near Pokrovka
village, «Voroninsky Nature Reserve»

0 reHepajbHON COBOKYITHOCTH. MakcumanbHbele  C. laetum ke, HallpOTUB, UMeeT MaKCHMaJbHOe
pas/nuus UMelT MeCTO B CpeflHel uacTy, a Tak’ke  CXOJCTBO CO CpeJlHUM I0Ka3aTeseM BCeX UCCiie-
B OCHOBaHWM OTTMOOB JIMCTOUKA OKOJIOLIBETHUKA.  JIOBAHHBIX BU/IOB.

C. laetum C. ancyrense C. bulbocodium var. versicolor

Puc. 1. CpaBHeHHe CpeJHUX KapKacHbIX ()OPM (CHMHHH KOHTYp) OTTMOOB JTMCTOUKOB OKOJIOL[BETHHKA
Tpéx BUAOB poza Colchicum s.l. c uHAUBUYaNbHBIMU CPeJHUMHU OPMaMH OTJeILHOTO BU/ja (KPaCHBIN
KOHTYD) (LiBeT OHJIaliH)

Fig. 1. Comparison of the average skeletal forms (blue contour) of the perianth leaflet of three species of
the genus Colchicum s.1. with individual average forms of a separate species (red contour) (color online)

B pesynbrare mpoBeZieHHOTO aHanu3a 0pio  (puc. 2). Habmromaemoe obiriee 061aKo paccesiHUsT
yCTAaHOBJIEHO, UTO TE€pBbIe [iBe TJIaBHbIe KOM-  yKa3bIBaeT Ha HEUETKOe pa3jesieHre 06pasijoB Mo
MOHEeHTH 00BsIcHsIOT 96.3% Bapuanuu ¢GoOpMBl  BHUIAM.

318 Hay4Hbivi oTaen
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PC1 ‘:'-‘I]'.l'?%
|

@opMel OTTHTOR THETOYKOR OKOTONBETHHKR
eunos pona Cefcficum s, |

u Cpennsn fpopma

ﬂl FIRCTPEMATLHOE INATEHHE

O C laetum

@ C. ancyrense

® C. bulbocodinm var. versicolor

Puc. 2. I3MeHYMBOCTH (hOPMBI OTTUOOB JIMCTOYKOB OKOJIOLIBETHUKA B ITPOCTPAHCTBE TEPBbIX [[BYX IVIABHBIX KOMITIOHEHT
(uBeT oHJIAlTH)

Fig. 2. Variability of the shape of the perianth leaflet in the space of the first two main components (color online)

Toukwu, coorBeTcTByHOIMe obpasnam C. bul-
bocodium subsp. versicolor, HaxoasTcst B 06/1acTH
OTpHLIaTeTbHbIX 3HAaUeHUM 11epBOi KOMIIOHEHThI, CO-
OTBETCTBYIOIIel OoJiee Y3KOU U BBITSHYTOU Gopme
otruba JIMCTOUKA OKOJIOLIBeTHHKA. B mipaBoii yacTu
0071aCcTH OpIMHALIUY PACITO/IOMKUTUCH TOUKH, COOT-
BeTCTBYHOI[Me obpasiiam C. ancyrense, UMeIOLUM
Oosee MMPOKHeE OTTUOLI TUCTOYKA OKOJIOL[BETHUKA
B CpeJiHel yacTu U y oCHOoBaHus1. I1pu 3ToM opma
oTruboB NMCTOUKOB OKoJiol[BeTHUKa C. laetum
6osee BapuabesibHa, TaK KaK TOUYKH, COOTBETCTBY-
ole obpasiiam 3TOro BU/a, pacrpejessiioTcs
(hakTHUECKU TI0 BCeMy 00111eMy 00J1aKy paccestHUs
TPEX UCC/IeJOBAHHBIX BU/IOB.

TakuM 06pa3oM, OTHOCHUTEJTLHO XOPOILO OT/e-
JIeHBI IPYT OT JipyTa 1o ¢opme oTruba JUCTOUKOB
oKoJioliBeTHUKa ToabKo C. bulbocodium subsp.
versicolor u C. ancyrense, B To BpeMs Kak C. laetum
T10 TOMY TIPHU3HAKY He OT/IeJisIeTCsI HU OT TOT0, HU
OT Ipyroro BUja.

[To mepBoli KOMIIOHEHTe OT cpefHel (OPMBI
BJIEBO 00J1aCTH OPIUHAIMY 3aMETHO CY>KeHHe OCHO-
BaHMs OTruba JMCTOYKA OKOJIOIIBETHUKA, BEPXHSIS

Gunonoruns

YacTh MPHU 3TOM CTAaHOBUTCS 0OoJiee 3a0CTPEHHOM.
Bpones ob6macTy opAVHALIMY TJIaBHBIX KOMITOHEHT
OT cpepiHell ¢hopMbl BpaBo Habsro/aeTcsi pac-
IIMpeHre CpefiHel U BepxHel yacTeii orruba am-
CTOYKa OKOJIOL[BeTHHKA. VI3MeHeHue B0/Ib BTOPOI
KOMTIIOHEHTHI OT HYJIEBOM TOUKHU BHU3 COTPSIKEHO C
pacivpeHyeM cpeiHel 4acTu 6JiiKe K OCHOBaHUIO
Y Cy>KeHHeM K BepXyIlKe 0TTH0a TUCTOUKA OKOJIOI-
BeTHUKA. OT HY/IEBOM TOUKH BBepX Hab/rO/aeTCst
obpaTHOe: BepXyILIKa JUCTOUKA OKOJOI[BEeTHHKA
pacIIvpsieTCs, a ero OCHOBaHUe cyykaeTcs. [Tpu sTom
OUeBH/IHO, UTO Pa3IUUMs U W3MeHeHUs B L[eJIoM
MIPOC/IE)KUBAIOTCS Y OCHOBAHMS U B CPeTHEH 4acTu
otruba npu yCI0BUH, UTO BEPXHSIS €0 YaCTh MOUYTH
BCerja ocTaéTcst 6e3 u3MeHeHUH.

3aknueHune

[TonapHble cpaBHeHUs NoKasamnu, uto C. an-
cyrense uUMeeT MUHUMaJIbHOe CXOJCTBO C JIBYMsI
npyrumu Bugamu. Haunbonee mommmophHBIM 110
WCC/ieIoBaHHOMY TpHU3HaKy okasascs C. laetum.
BeposiTHO, 3TO CBsi3aHO C O0Jiee HIMPOKUM €ro
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apeajioM, Tiepecekarmiumcs ¢ apeasiom C. bul-
bocodium subsp. versicolor. Tlpefnonaraercs, 4To
B MPOCTPAHCTBEHHOM pacrpe/ielleHUH Mopdoo-
TUYeCKON W3MEeHUUBOCTU WCC/Ie/IOBaHHBIX BHUIOB
CyllecTBeHHasi POJIb MPUHAJJIEXXUT Ouoreorpa-
¢uueckum daxkropam. [1o kpaiiHeil Mepe, HaMu
OBIJIO TTOKA3aHO 3TO Ha MPUMepe W3MEeHUUBOCTHU
KOJTMUeCTBeHHBIX U KaueCTBeHHBIX MODP(OJIOTHU-
YeCKUX TIPU3HAKOB JIaHHBIX BUOB.

[MonyueHHBIE AaHHbLIE CTY>KAT AOTIOMHUTE/b-
HBIM apryMeHTOM B TIO/Tb3y CIIPaBeAJIMBOCTH 00b-
enunenusi Colchicum v Bulbocodium B ofuH poj
Colchicum s.1.
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