HU3BECTHUA PAH. CEPUA BUOJIOTHYECKAA, 2023, Ne 1, c. 11-21

VIK 575.22:582.736

IF'EHETUKA

ITEHETUYECKAA INBEPIEHIIVA BJIN3KOPOIACTBEHHbBIX BU1OB
Oxytropis strobilacea, Oxytropis adamsiana, Oxytropis vassilczenkoi PAJIA Strobilacei
CEKIIUM Orobia (Fabaceae) ASUATCKOUN POCCUMN

© 2023r. A.B. Xoiuna* @, E. B. Apriokosa*, B. B. SIkyoos*, M. I. XopeBa**, O. A. MouayioBa**,
J. B. Canpanos***, . 10. Cemoruna****
* DedepanbHblil HaAYy4HbLIL YeHMpP OUOPA3HO00pa3Us HazeMHoil 6uomst Bocmounoii A3uu
Jlanrvnesocmounoeo omoenenus PAH, Bradusocmok, 690022 Poccus
** Uuemumym 6uonoeuneckux npoonem Cesepa HanvHesocmounozco omoenenuss PAH, Mazadan, 685000 Poccus
*** Hnecmumym o6weil u sxcnepumenmanvioll ouonoeuu Cubupckoeo omoenenus PAH, Yaau-Y03, 670047 Poccus
*x%% [lenmpanonoiit Cubupckuii 6omarnuyeckuii cad Cubupckoeo omoenenus PAH, Hosocubupck, 630090 Poccus
@E-mail: kholina@biosoil.ru

IMocrynuna B pegakuuio 09.02.2022 r.
ITocne nopaborku 28.06.2022 1.
IMpunsra x nmyoaukanuu 28.06.2022 r.

I'eneTnyeckoe pazHoOOpa3ue U AUBEPreHIIMs OJIU3KOPOACTBEHHBIX BUAOB Oxytropis strobilacea, O. adam-
siana v O. vassilczenkoi psina Strobilacei cexuuu Orobia (Fabaceae) Azuarckoit Poccuy usydyeHsl 1o JaHHBIM
HYKJICOTUIHOTO IoJUMOp¢U3Ma MEXTeHHBIX clielicepoB psbA—trnH, trnL—trnF n trnS—trnG xu/IHK, a
takxke [TS p/IHK. BonbiimHCTBO MOMYJISILIMIT XapaKTEPU3YIOTCSI CPETHUM U BBICOKMM YPOBHEM T'eHEeTUYE-
ckoro pasHoo6pasus xnIHK (4 Bapsupyet ot 0.600 1o 1.000). BeIgBIeHO 65 XJIOPOTHUIIOB, OOIINX XJIOPO-
TUIIOB y TAKCOHOB HE OOHapYXeHO, YTo ToATBepxKaaet cratyc O. vassilczenkoi Kak caMOCTOSITEJIbHOTO BUIIA.
V O. strobilacea BbIsIBIIEHBI IBE (DUIETUYECKUE JIMHUN, YTO YKa3bIBa€T HA MHTEHCUBHO MAYIIIME MPOLECChI
nuBepcudukanuu. OaquH u3 ceMu pubotunos ITS o6GHapyXeH y TpeX BUIOB, YTO 0OYCJIIOBJIEHO UX OOIIUM
MPOUCXOXIEHUEM U OTHOCUTEIHLHO HeaBHEN TUBEPreHIINEH.

Knoueswie crosa: Fabaceae, Oxytropis, Orobia, reHeTn4eckoe pa3HooOpasue, JTUBEPreHIIUsI, XJIOPOIIacT-

Has JHK, ITS
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Ceknusi Orobia Bunge, camasi KpyImHasi CEKIIUs
pona Oxytropis DC., Bkinodaet ~ 110 Bumos B EBpore,
Aszun u Amepuke (Manbimes, 2008a). B Asnarckoii
Poccuu cexuus npeacrasiaeHa 75 BUAaMu 1 TOABU-
mamu (Mansimes, 2012). Bo “®nope CCCP” (Ba-
cujib4eHKO u np., 1948) cexuwmsa Orobia pazmenaeHa
aBTOpaMy Ha TMsSITb MHOTOBMIOBBIX PsnoB: Sordidae
Vass., Uralensis Vass., Ambiguae Vass., Longirostrae
Vass., Songoricae Vass. B 2005 r. KuszeB (Kus3es,
2005) Ha OoCHOBE TIATEIBHOI TUMMM(PUKALIMU U TIepe-
CMOTpAa BUIOB, OTHOCAIIMXCS K psimy Uralensis, mpemio-
JKIJT BHECTU M3MEHEHMS B CICTEMATHKY ceKiuu Orobia.
C ydeToM KoMIuiekca MOp(hOJIOTMYECKUX MPU3HAKOB
OH BBIIEIIT CeMb CUOMPCKIX BUIOB poncTBa O. uralen-
sis (L.) DC. (O. adamsiana (Trautv.) Jurtzev, O. vassil-
czenkoi Jurtzev, O. ambigua (Pall.) DC., O. arctica R. Br.,
0. wologdensis Knjasev, O. karga Saposhn., O. subnu-
tans (Jurtz.) Jurtz.) u O. strobilacea Bunge, Kak Tumno-
BOI BUJ, B CAMOCTOSITEJILHBIN psia — ser. Strobilacei
Knjasev.

Cpenu npencraBurtencii psina Strobilacei O. strobi-
lacea ssBnsieTcss HamboJIee IIMPOKO PaCIpPOCTpPaAHEH-
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HBIM TOPHO-CTEHBIM BUIOM — €0 apeall OXBaThIBa-
er CeBepo-Boctounsiii Kazaxcran, IOxuyio Cu-
oupn, CeBepHyio Monrommio n Kuraiickuit Anrait
(Mansies, 2008a), BUI pacipoCTpaHEH B OCTPOB-
HBIX cTersax Anrasi, ora KpacHosipckoro kpast u Ty-
BBI, B crersix Ilpmanrapest, bypstuu, 3a0aiikanbs,
BcTpevaeTcs Ha tore [lanpHero Boctoka B 6acceiiHax
pek 3eu u Annana (ITasnoa, 1989; [Temkona, 2001),
CEeBEPHBIN Ipeaes apeajia — OKoJio 56° c.ul. DT1o
OYeHb NOJIUMOPGHBII BUA, Y KOTOPOTO BapbUPYIOT
Takye Mopdojornyeckue MPU3HAKKU, KaK CTENeHb
OIYLLIEeHUS, JJTMHA IBETOHOCOB, TIPULIBETHUKOB U AP.
Hnst O. strobilacea 3BeCTHBI pa3Hble BApUAHThI YMCia
XpoMocoM 21 = 16, 32, 48, 64, 4TO MOXKET ObITh MPOSIB-
JIeHMeM pacoBoii mnddepeHIMaN Y BUIA C IIHMPO-
KMM apeajioM, a TakKe IpU OOMTAaHUM B HECKOJBKUX
BBICOTHBIX ITosicax rop (Maibimes, 2008a, 200806).

K ceBepy psn Strobilacei ipencraBiieH AByMSI BU-
nmamu onmskoro poactsa: O. adamsiana — Ha CTtaHO-
BOM Haropbe, Taiimbipe 1 B OacceliHe pek JIleHsl (B
HIKHeM TeyeHum), AHbl u Unaurupku; O. vassil-
czenkoi — BoctouHee p. KoabpiMbl Ha YykoTckoM m-
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oBe 1 Kopskckom Haropbee (FOpues, 1986; [1aBnosa,
1989; ITemkosa, 2001; Mansies, 2008a). Kak camo-
crositenbHBIle BUnbl O. adamsiana n O. vassilczenkoi
BriepBeie onucaHbl KOpuessiMm B 1959 1. (FOpues,
1959), panee ux orHocunu K O. strobilacea. O. adam-
siana TIPENCTaBIISICT apKTO-TUMOAPKTUYECKYIO U BBI-
COKOTOpHYIO pacy oT O. strobilacea, 3TO TETpaTIJION]I C
2n = 32 (MHOTME MecTa), a IJIs TIOIYJSIIAM Ha Xp.
VnokaH ycraHoBjieHo 2n = 48 (Masbiues, 2008a).
AHanpIpo-4yKoTcKuii sHAeMuK O. vassilczenkoi (2n = 32)
TecHO NMpuMBIKaeT K O. adamsiana, HO 110 psITy NIpU-
3HAKOB CYILIECTBEHHO OT HEro OTIMYAeTCd U IIpel-
CTaBJISIET cO0O¥ HamboJiee 000COOMBIIYIOCS apKTH-
yeckyto pacy poactBa O. uralensis (FOpues, 1959,
1986; ManpimreB, 2008a). OgHaKO CyIIeCTByeT MHe-
Hue (KoxeBHukoB, 1980), uto O. vassilczenkoi He s1B-
JISIETCSI CAMOCTOSITeJIbHBIM BUIOM, a MPEACTaBISIET
coboii momBunm — O. adamsiana ssp. vassilczenkoi
(Jurtz.) Ju. Kozhevn. ®eHeTnUeCKUii aHATIN3 BUIOB
cekumnu Orobia (MansiieB, 20080) rmoka3aji OTHOCH -
TelibHYI0 01m3ocTh O. adamsiana n O. vassilczenkoi n
obocobseHHOCTh O. strobilacea. Tak, Ha neHApO-
rpamMMe pasjiMuuii, MOCTPOEHHO IO JaHHbIM aHAJIU -
3a 47 KaueCTBEHHBIX MOP(POIOTMYECKUX IPU3HAKOB,
MOCJIEeIHUI BUI OTHOCWUJICS K BETBU, 3HAYUTEIBHO
oTnajieHHoi oT BeTBU ¢ O. adamsiana v O. vassilczen-
koi (Manpies, 200806).

PexoHCcTpyKIIMs (MIIOTEHETUIECKUX CBSI3E BU-
noB poaa Oxytropis, Cpeu KOTOPbIX ObLIU CIydaiiHO
BbIOpaHHbIE OAWHOYHBIE oOpaslbl 0. strobilacea,
0. adamsiana n O. vassilczenkoi, 10 TaHHBIM CEKBe-
HUPOBAHUSI MAapKEPOB SIAEPHOTO U XJIOPOTIJIACTHOTO
reHoMoB (XommHa u ap., 2016; Shavvon et al., 2017)
ToKa3ajila, YTO B3aMMOOTHOIICHUSI BUIOOB Haxke Ha
YPOBHE CEeKIIMIi He ObLIU pa3pellieHbI.

Hacrtosiiast pabota sIBiIsIETCS TIPOIOJIKEHUEM
U3Yy4EeHUs] TEHETUYECKOro pPasHooOpasusi, TMOITYJIs-
LIMOHHOM CTPYKTYPhI M OLIEHKE CTEIIEHM IUBEPreH-
UM OJU3KOPOACTBEHHBIX BUIOB popa Oxytropis
(Kholina ef al., 2018, 2021; Xonauna u ap., 2019, 2020,
2021a, 20210; Ko3sipenko u ap. 2020). Lensio uccie-
JIOBAHUSI SIBJISIETCS U3y4eHHME TeHETUYSCKOIO Pa3HOO0-
pa3us u nuBepreHuyu Bunos O. strobilacea, O. adamsi-
ana n O. vassilczenkoi psina Strobilacei cexunu Orobia
Asnarckoii Poccuu misi yTodHEHUsI TaKCOHOMMYE-
ckoro cratyca O. vassilczenkoi, a TakK:Ke peKOHCTPYK-
U UX (PUIIOTeHETUYECKNX CBSI3Ei MO JaHHBIM W3-
MEHYMBOCTU HYKJICOTUAHBIX ITOCJIEAOBATEIbHOCTEMA
IGS psbA—trnH + trnL—trnF + trnS—trnG xnIHK n
ITS pAHK.

MATEPHAJIBI U METOJbI

Marepuanom ciyxwun 108 pacrenwmii: O. strobila-
cea (55 obpasnos), O. adamsiana (16) u O. vassilczenkoi
(37) n3 16 TIpUPOIHBIX MECTOHAXOXAEHUM (Tadi. 1,
puc. 1). HazBaHusT BUIOB M CEKIIMIT IPUBEICHBI CO-
m1acHo obpadotke Masbimena (2008a).
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Metons Beinenenns JAHK, ammmmdnkannm n ce-
kBeHupoBaHusl 1GS psbA—trnH, trnL—trnF u trnS—
trnG TIpUBEIEHBI B HAIMX IIPEOBbIAYIIMX pabdoTax
(Kholina ef al., 2018; Xomuna u ap., 202106). Permon
ITS pAHK amrumuduimponan ¢ mpaiimepamu I'TS1 u
ITS4 B peaklIMOHHBIX YCJIOBUSX M TEeMIIEpaTypHOM
pexuMe, IpUBEIeHHBIX B padore (Mir ef al., 2010).
HyxiieotunHbie mocjie10BaTeIbHOCTH TIPSIMBIX U 00-
paTHBIX LeNeil oIpeAeisiyii Ha TeHeTUYEeCKOM aHa-
mm3atope ABI 3500 (“Applied Biosystems”, CIIIA) B
HKIT “BuotexHonoruss M reHeTUYecKash WHXKCHe-
pust” ®HILI buopasHoo6pasusi JIBO PAH. ITocneno-
BaTeJIbHOCTH 4YeThIpex pernoHoB JIHK coompamu n
penakTUpOBaIU C MOMOIIBIO MMaKeTa IporpamMm Sta-
den Package v1.5 (Bonfeld et al., 1995), 3aTeM BbIpaBHU-
Bau B riporpamme SeaView v4.7 (Gouy et al., 2010).

Matpuily o0beIMHEHHBIX MOCIEI0BaTEILHOCTEH
tpex IGS xnJIHK ucrnonb3oBaiu 1151 pacuera rario-
TUITNYECKOTO (/1) ¥ HYKJICOTUIHOTIO (TT) pa3HOOOpa3ust
(1S TIOMYJISILIMIA C YKMCIOM 00pa3loB IISITh U 0oJiee),
crerieHu auBepreHUuM (DXy) MeXAy ITOITYJIsSILsI-
MU/BUAAMU Ha OCHOBE HYKJICOTHUIHBIX 3aMEH, aHa-
Jm3a MoJsiekyasipHoii nucriepcuu (AMOVA) ¢ momo-
b0 TakeToB Mporpamm Arlequin v3.5 (Excoffier,
Lischer, 2010) m DnaSP v5 (Librado, Rozas, 2009).
CraTucTU4eCcKylo 3HaYMMOCTh (P) MHAEKCOB (puKca-
uuu (®Pgr) oeHUBaNU Ha ocHoBe 1023 nepMyTanuii.
lNamnoruns: xnJIHK u ITS 6butn noeaTMOULIIPOBa-
HbI B DnaSP v5.

CeTb ranjoTMIIOB CTPOWJIM B mporpamme Network
v5.0 (Bandelt et al., 1999), xomupyst KaXoymo Aeie-
II110/BCTaBKY, HE3aBUCHUMO OT €€ pa3Mepa, Kak OMHO
MyTallMOHHOe coObiTue. nsa ramnorumnos xnJHK
KCIIOJIb30BaH aJTOPUTM MEIUAHHOTO COEIUHEHUS
(Median Joining, MJ), a mnsa ramtorumnos ITS —
yMeHblieHUs1 MeauaHbl (Reduced Median, RM). B
KauyecTBe BHEIIIHE ! rpyMIibl MCTIOIb30BaIU MOJyUeH-
Hble Hamu paHee 1y O. glabra (Lam.) DC. cexiun
Mesogaea Bunge (XonunHa u ap., 2018, 20216) HyK-
JICOTUAHBIE MOCJIeN0OBaTeIbHOCTU pshA—trnH, trnl—
trnF, trnS—trnGxuJHK (Homepa noctymna B GenBank
LT856572, LT856585, LT856598 cOOTBETCTBEHHO) U
ITS pAHK (LR898464).

PE3VJIbTATHI UCCJIEJJOBAHU

Hyxuieotuansie nociaenoBatenbHoctu 1GS pshA—
trnH, trnL—trnF n trnS—trnG xnJIHK 108 o6pa3ion
U3y4aeMbIX BUIIOB XapaKTEPU3YIOTCS HU3KON HYK-
JIEOTUTHOM W3MEHUYUBOCTBHIO M Pa3HOW UIMHOM
BCJICACTBHE IIPUCYTCTBUSI KOpOTKUX (4—10 HyKiIeo-
TUIOB) UHIENE, MOHO- U TUHYKJIEOTUIHBIX TOBTO-
poB. [nnHa oObeAMHEHHBIX TOC/IeN0BaTeIbHOCTEM
TpeX PEerrMoHOB MOCJe BbIpAaBHUBAHUS COCTaBuUJa
2440 caitToB. BeisgBiaeHo 17 HyKI€OTUIHBIX 3aMEH, U3
Hux 12 mH(OpMaTUBHBI COIJIACHO METONY MaKCHU-
MaJIbHOI 3KOHOMUU. BumgocnenmbuyHbIX MOJEKY-
JIIPHBIX MapKEPOB HET.
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Taomuna 1. Mccnenyemble nomynsinuu Oxytropis strobilacea, O. adamsiana v O. vassilczenkoi u mapaMeTpbl TEHETUYECKOTO

pa3HooO6pa3us 1o gaHHbIM X JIHK

Pa3zHooOpasue
MecToHaxoxneHue nonyasuuu (uncio | KoopauHatst Kox XJ0poTHIT (cTaHmapTHast ouIMGKa)
00pa3loB) C.III., B.II.
raIrIOTUIIMYECKOe | HYKJIEOTUTHOE

O. strobilacea
Pecrryoymka Bypsitus, 3aurpaesckuii p-H, | N 51.87514°, |STRI1 Ul-U3 0.800 (0.164) 0.0009 (0.0007)
OKp. ¢. 3aurpaeso (5) E 108.24616°
Pecny6ouka Bypstus, Epasuunckuii p-x, | N 52.478983°, | STR2 u1-u7 0.867 (0.107) 0.0016 (0.0010)
okp. c. Komcomormbckoe (10) E 111.086773°
Pecryomika Bypsitust, Kypymkanckuii p-H, | N 54.61287°, | STR3 U8—U18 [0.952 (0.040) 0.0032 (0.0018)
OKp. c. Maiick (15) E 110.77431°
Pecniyonuka bypsatus, Kypymkanckuii p-H, | N 55.203529°,| STR4 U19-U23 | 1.000 (0.127) 0.0042 (0.0027)
JIKepTUHCKMIA 3aTI0BETHIK, YPOUHIIIEC E 111.448749°
Vxanaku (5)
Pecniyonuka Bypsitust, Tynkunckuii p-H, | N 51.76222°, |STRS U24—-U26 |0.600 (0.215) 0.0013 (0.0009)
okp. c. Topsl (6) E 102.95333°
Pecniyonuka Bypsitust, Tynkunckuii p-H, | N 51.69750°, |STR6 U27-U29 — —
OKp. ¢. Monsl (3) E 100.86746°
Pecniyonmuka Bypsatust, Tynkunackmii p-H, | N 51.74499°, | STR7 U26, U27, {0.964 (0.051) 0.0025 (0.0015)
OKp. ¢. 3yH-MypuHo (11) E 102.86646° U30-U36
B uiennom st Buna (55) 0.977 (0.009) 0.0049 (0.0025)
O. adamsiana
LenTpanbhbiii Taiimbip, ropbl Beippanra, | N 74.48824°, | ADAM1 |U37 — —
y ceBepHoOro 6epera oyx. JlenasiHas E 99.6955°
03. TaiimbIip (1)
IOro-3amnanneiit TaiiMbIp, IIATO N 68.99894°, | ADAM2 |U37 — —
ITyropaHa, oKp. 10XXHO OKOHEYHOCTHU E 94.49041°
03. AsH (3)
IOro-Boctounslii Taiimblp, cpenHee N 71.67283°, |ADAM3 |U38 — —
TeyeHue p. PomMuy, ceBepHLIil Geper E 108.30425°
03. beccrounoe (1)
FOro-BocTouHslit TaitMbIp, cpenHee N 71.594564°,| ADAM4 | U39 - -
teyeHue p. Koryii B p-He yCThs E 102.663249° (=H11%)
p. Mensexbst (1)
Pecnybnvika Bypsatusi, bayHtoBckuii p-H, | N 55.56461°, | ADAMS5 | U40—U47 |0.956 (0.059) 0.0047 (0.0027)
OKp. MocC. YakuT, JieBblit 6eper p. Yakut | E 113.60958°
(10)
B tenom mst Buna (16) 0.933 (0.048) 0.0056 (0.0030)
O. vassilczenkoi
Maraganckas 0611., CycyMaHCKHIA p-H, N 63.33147°, | VASI U48—-U52 |0.769 (0.083) 0.0005 (0.0004)
okp. Tan-lOpsixa, nonuHa p. Apkaraia E 146.66242°
(14)
Maranasnckas 0671., CeBepo-DBeHCKUIA N 65.096498°,| VAS2 Usl1 — —
p-H, nonuHa p. [Ipaseie Umusiku (1) E 160.104725° (=H46%)
Yykorka, BUnmbuHckuii p-H, moma N 66.93205°, | VAS3 Usl, 0.917 (0.073) 0.0013 (0.0009)
p. SIpkoBeem (9) E 167.00095° U53-U57
Kamuarckuii kpait, OntoTopckuii p-H, N 61.00551°, |VAS4 U58—U65 |0.897 (0.067) 0.0017 (0.0010)

Betseiickuii xp. B okp. I. CeiiHas (13)
B uenom niist Buna (37)

E 166.04596°

0.935 (0.021)

0.0039 (0.0021)

TIpumeyaHue. * XJIOPOTHUIIBI, BbISIBIICHHbIE HAMU paHee (XoauHa u ap., 2016), HoMepa JOCTyIa HYyKJIEOTUAHBIX ITOCIeA0BaTEIbHOCTEM
1GS psbA—trnH, trnL—trnF n trnS—trnG xnIHK B GenBank/ENA/EMBL-EBI: H11 — LN898575, LN898537, LN898649; H46 —
1.N898519, L.N898531, LN898643 cOOTBETCTBEHHO.
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Puc. 1. Kapra—cxema ¢ ykazaHreM MecTa cOopa pacteHuit BumoB Oxytropis strobilacea, O. adamsiana n O. vassilczenkoi 3

16 npuponHbIx MecToHaxoxaeHuit. Kom monyssiuuu cMm. Taor. 1.

Bce uccnenyemble Tomyssiimm (C YMCJIoM 00pas3iioB
ISITh ¥ 60JIee) TPpeX BUIOB XapaKTEePU3YIOTCS BHICOKMM
rariotTunaeckuM (4 uamensercs ot 0.600 oo 1.000) u
HU3KUM U CPEAHUM HYKICOTUIHBIM (TT U3MEHSIETCS OT
0.0005 o 0.0047) pazHoobOpa3ueM, MOHOMOPGHBIX IO~
mysiuii Het (taou. 1). JAuBepreHyss HyKJIeOTHIHBIX
rocyienoBarebHOCTEM (DXy) SIBISIETCS OTHUM U3 IT0-
KasaTesjieif CTereHU TeHETUYECKO pa300IleHHOCTU
nonynsauuii/BunoB. Y O. strobilacea HauOoJblINe
3HaueHUS DXy olpenenaeHbl MEXIY ITOMYISIUIMHA
STR1 u STR2, ¢ omHOI1 CTOPOHEBI, M1 BCEMU APYTUMU,
¢ apyroii (Tadin. 2). Y O. adamsiana HauboJblINE pa3-
ymuust (0.00167) BBISIBIICHBI MEXAY IOMYJISILIASIMU
ADAM1—-ADAMS3 u mexnmy ADAM2—-ADAMS3. ¥V
O. vassilczenkoi TonbKo nomyasiuust VAS4 3HaYUTETbHO
yaasieHa (0.00205) oT Bcex Opyrux, Mexmy KOTOPbIMU
HYKJICOTUIHASI IUBEPTEHIIMST OTCYTCTByeT (TalOi. 2).
ComnacHo pesyiabrataM AMOVA (ta6i. 3), y O. stro-
bilacea n y O. adamsiana reHeTn4decKasi U3MEHYU-
BOCTb pacrpeesieHa IMOYTH B paBHBIX HOJISIX MEXKITY 1
BHYTpU nionynsinuii, a 'y O. vassilczenkoi okono 78%
BCeil TeHETUYECKOM M3MEHYMBOCTU MPUXOIUTCS Ha
MEXMOIMYJISIIMOHHbIC pasnauuusi. HykneotunHast nu-
BepreHIus Mexny sugamMu O. strobilacea n O. adam-
siana, a Takxe mexny O. strobilacea n O. vassilczenkoi
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cocraBmuia 0.00170 masa kaxmoit mapsl, a Mexny O. ad-
amsiana n O. vassilczenkoi — 0.00091, HO 3Tu MeXXBUIO-
BbIe 3HAYEHUST DXy COOTBETCTBYIOT MEXKITOITYJISILIMOH-
HoMy ypoBHIO (Tab6i. 2). Hepapxudeckuit AMOVA
(Tab6. 3) moka3aj HU3KYI0 MEXBUI0BYIO 1uddepeH-
Huanuio — MeHee 28% WM3MEHUYMBOCTU MPUXOIUTCS
Ha MEXBUIOBBIC Pa3IUUMSI.

Ananu3 108 nocnenoBaTeIbHOCTEM BBISIBUI 65 ra-
wiorunos (xaopotumnos) (U1-U65, tabi. 1), nocie-
JIOBAaTEIbHOCTA KOTOPHIX IeroHupoBaHbl B DDBJ/
ENA/Genbank-INSDC non Homepamu OV260579—
0V260641, OV260679—0V260741, OV260768—0OV260830
st psbA—trnH, trnl—trnF n trnS—trnG cooTBeT-
ctBeHHO. O. strobilacea ipruHaaIeXUT 36 XJIOPOTUIIOB
(U1-U36), O. adamsiana — 11 (U37-U47), O. vassil-
czenkoi — 18 (U48—U65), 0OLIMX XJIOPOTUIIOB Y TaK-
COHOB He 0OHapyXeHo. B MeanaHHOI ceTu reHeayio-
TMYECKUX CBSI3Ei MOXKHO BBIICJIUTD TPU TarjIOrpyMIibl
(puc. 2a), KOTOpbIE PACXOAATCS OT TUTIOTETUYECKOTO
xJIOpoTUIia (He 0OOHapy>KEHHBII B HAllIeM MCCea0Ba-
HUU WJIW BBIMEPIIUIA TPEAKOBBIN) U pazneneHbl 7—10
MyTalMOHHBIMU 11aramMu. JIBe raraorpyrnbl o6pasyor
xsiopotunbl O. strobilacea: rannorpyrma I — U1-U7
(momynsitiuu STR1 1 STR2); rarutorpynma I — US—
U36 (STR3—STR7). TI'annorpyrnny 111 dopmupyror
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Taomuna 3. Pacnipenenenue reHerndeckoit mameHunBoctTu (AMOVA) y BunoB Oxytropis strobilacea, O. adamsiana n

0. vassilczenkoi o mannbiM xnJIHK

IleneTueckue pasmuaus (%) MexIy
Hcrounnk mucnepcun MOMYJISIUSMUA 0COOSIMHU B
fpyrmamu BHYTPH TPYIIT TTOMYJISLINN

IMonynsimum BunoB Oxytropis
OpHa rpynmna: (Bce nonyasiuuu O. strobilacea) — 54.35% 45.65
OpHa rpynma: (Bce nonyiasuuu O. adamsiana) — 43.34%* 56.66
Opna rpynmna: (Bce nomyissuum O. vassilczenkoi) — 77.57* 22.43
Tpu rpynnsr: (Bce nonynsitiuu O. strobilacea), 27.50* 45.16* 27.33%
(Bce monynsiuuu O. adamsiana), (Bce nonyasiuuu O. vassilczenkoi)
Tanmmorpynmnel, BeisiBieHHBIE B Network ananmse
Tpu rpyrmsr: (1), (IT), (I11) 35.86* 37.64* 26.50*
HAse rpynmsr: (1), (IT) 47.34** 20.41%* 32.25%
Hge rpynmsr: (1), (I1T) 45.88** 36.87* 17.26%*
Hse rpymmnsr: (I u IT), (I11) 27.09** 46.45* 26.46*
HBe rpymmsr: (I1), (I1T) 26.94** 43.43* 29.63*

TMpumevanue. * P < 0.0001; ** 0.0009 < P < 0.05. YpoBeHb 3HAUMMOCTH OTIpeesieH Ha ocHoBe 1023 repmyTariuii.

Bce xyopotulibl O. adamsiana u O. vassilczenkoi
(U37-U65), B KOTOpOil UX pacrpenejieHue He COOT-
BETCTBYET HM MNOMYJISIIMOHHON, HU TaKCOHOMUYE-
CKOM MPUHAIIEXHOCTH, YTO yKa3bIBaeT HA T€HETU-
YECKYI0 OMHOPOIHOCTh TaHHOM rpynmsl (puc. 2a). B
rarutorpyrax I u I cocenHue X10poTUIBI CBSI3aHBbI,
B OCHOBHOM, 1—2 MyTallMOHHBIMU TIepexoaaMu, B TO
BpeMs Kak B raruiorpyrmne 11 HekoTopbie XJI0pOoTUIIbI
yIaJIeHbl APYT OT Apyra Ha 4—8 MyTallMOHHBIX 111aroB
(puc. 2a). Hanmuue anbTepHATUBHBIX CBSI3Eil (METIe-
BbIC CTPYKTYPbI B CETH) MEXKAY XJIOPOTUITAMU B rario-
rpynmax II u III (puc. 2a) He MO3BoOJISIET OMHO3HAYHO
YCTAHOBUTb B3aMMOOTHOIIEHUSI MEXITY MOMYISILUIMUA
Kaxaoro u3 BuaoB. Tosbko ranjorpyrnmna I, Bkiiroya-
tomass xiaoporunsl Ul—U7 monynsiumit STR1 wu
STR2 O. strobilacea, nmeeTt crienndryecKrie MapKe-
pBIL: ABE 3aMeHBbl — A B mo3uLugax 1468 u 2130 oGueit
MaTpulibl, y Bcex Apyrux G u T coOTBETCTBEHHO, U
BcTtaBKa 4erhipex HykiaeoTumoB (TTTA, mo3unuun
257—260), oTcyTcTBYyIOIIas Y BCeX npyrux. Mepapxu-
yeckuii AMOVA mokasail, 4Tto ~36% N3MeH4YMBOCTU
00YCJIOBJIEHO PA3IUYUSIMU MEXIY TPEMS TarIorpyI-
namu (Tadi. 3). OmHaKO HEOOXOIMMO OTMETUTh, UTO
FeHeTUUYECKHE pas3IiMuusl MexXay rarsorpymnmnoi I u
rarrorpynnamu 11 m 111 B 1.7 pa3a BeIllle TaKOBBIX
mexay rarorpynmnamu 11 u 111 (ta6s. 3), aTo cBume-
TEJIbCTBYET O 3HAUUTEIbHON reHeTUUEeCKO 060c00-
JIEHHOCTH Tariorpynmsi I.

Takum oOpa3oM, puToTeHETUUECKUI aHAJIN3 Te-
HEaJIOTUYEeCKUX CBSI3€il XJIOPOTUIIOB U BHISIBJIEHHbIE
crietuIeckre MOJIEKYJISIpHble MapKepbl MOKa3biBa-
0T, 4YTO y TpeX OJIM3KOPOICTBEHHBIX BUIOB psina Strobi-
lacei cexumm Orobia poma Oxytropis CylIeCTBYeT TpU
sBomoLMoHHbIe BeTBU/IHuu X AHK: 1) O. strobila-
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cea (montynsiuyu STR1 1 STR2); 2) O. strobilacea (110-
nynsuun STR3—STR7); 3) O. adamsiana—O. vassil-
czenkoi.

Pernon ITS pAHK ammmmdunmpoBany 71 oopas-
na: O. strobilacea (40 oopas3uoB), O. adamsiana (14) n
0. vassilczenkoi (17), mpeacTaBiasSIONINX BCE BHISIBICH-
HbIe B naHHOI1 pabote rarotunsl XiJIHK. 19 o6pas-
LIOB ¢ BHYTPUTEHOMHO# M3MEHUYUBOCTBIO OBUIN MC-
KJIIOUYEeHBI U3 JalibHelilero aHanu3a. HykiieoTunHbie
nocienoBatenbHocT ITS 52 06pa3iioB xapakTepu-
3YIOTCSI OMMHAKOBOI MIMHHOM (603 m.H.) 1 HU3KOI
HYKJICOTUAHON M3MEHYUBOCThIO: 597 caiiToB ObLIM
MOHOMOPMHBIMUA M IIIECTh BapuaOeJIbHBIMU U WH-
¢OpMAaTUBHBIMU COIACHO METOAY MaKCUMAaJIbHO
skoHoMuU. Yetnipe 3amenbl (rmosuuuu 119, 122, 166,
227) obHapysxeHo B ITS1 u nBe (rmo3utu 466, 564) — B
ITS2. BeIsiBIIeHO ceMb raruioTUIOB (PUOOTHUIIOB), KO-
tophle nenoHupoBaHbl B DDBJ/ENA/Genbank-INS-
DC nonm Homepamu poctyma OV257425—0V257433.
O. strobilacea npunannexat Tpu pudoruna (RUI—
RU3), O. adamsiana — nBa pu6otuna (RU3 u RU4),
O. vassilczenkoi — vetbipe pudorumna (RU3, RUS—
RU7). Puborumnr RU3 aBisieTcst 001IMM 15T BCEX TPEX
BUIOB, OH Hambosiee pacrpocrpaHeH y O. strobilacea
(27 obOpasuoB), y O. adamsiana n O. vassilczenkoi
MpeacTaBiieH B 9 1 o1HOM 00pa3liax COOTBETCTBEHHO.
MenuaHHasi ceTb reHeaJloTMYeCKUX CBsI3eit pubOTH-
OB UMEET 3BE3M4aTYIO CTPYKTYypy (puc. 20), B LIeHTpe
KoTopoii pacriojioxkeH puooTurt RU3, cBg3aHHbBIN O~
HOMYTAILIMOHHBIMU MEPEX0JaMu C IPYyTUMMU pUbOTU-
rmamu (puc. 26). CnenyeT otMeTuTh, uTo y O. strobilacea
pubotun RUI omnpenesneH Toibko B ob6pasiax Imorry-
nsmr STR1, a RU2 — tonmsko B STR2.

2023



TEHETUYECKAA IUBEPTEHLIVA
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I

Oxytropis glabra

Puc. 2. ®unoreHeTnyeckue CBI3u BUI0B Oxytropis strobilacea,
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(©)

| RUS
| RU2
U43 UGOO RU1 RU6
U45t|; X U5, '/
_V_/xw‘? sl
ue62
RU3
U5§_
RU7
RU4
Oxytropis glabra

@ O. strobilacea
o O. adamsiana
© O. vassilczenkoi

O. adamsiana n O. vassilczenkoi: (a) — reHeaJlornyeckasi CeTb

xsopotunos xnJIHK (U1-U65), noctpoeHHast ¢ moMmolbio MJ-meTona. Pazmep okpy»kKHOCTel oTpaxkaeT 4acTOTy BCTpedae-
MOCTH TaIlJIOTUITOB, MaJIEeHbKIE YePHBIE KPY>KKU — TUIIOTETUYECKHE XJIOPOTUITBI, TTOMepeYHbIe TOHKIE IMepeceKaolne JUHUU
Ha BETBSIX — MYTAlLlMOHHBIE COOBITUSI, TOJICTbIE UePHbIE 1 OeJible MepeceKalole JUHUY — UHIEIU, BCTAaBKU U AeJISLIMU HYK-
JIEOTUAOB COOTBETCTBEHHO. CIIIONIHOM IMHUEl 0603HaueHb! rarutorpynmbl [—I11. Myrtanuu nis O. glabra, ucnions3yemMoro B
KauyecTBe BHEIITHE! rPyIIbl, He YKa3aHbl U He paccMaTtpuBaroTest; (0) — reHeamorndeckas cets pudbotumos [TS p/IHK (RU1—
RU?7), noctpoeHHas ¢ momonibio RM-Mmetona. Pazamep oKpy>KHOCTeil OTpakaeT 4aCTOTY BCTPEYaeMOCTH PUOOTUIIOB, TTOTIe-
peYHble TOHKUE MepeceKaole JUHUUA Ha BETBSIX — MyTAlIMOHHbBIC COOBITHSI.

OBCYXIEHMWE PE3VJIIbTATOB

AHanu3 noauMopdusMa HYKJIEOTUIHBIX MOCe-
nosatenbHoctet 1GS psbA—trnH + trnl—trnF +
+ trnS—trnG xulHK y O. strobilacea, O. adamsiana n
O. vassilczenkoi BEISIBUI BBICOKMI YPOBEHB FeHETUYE-
CKOTO0 pa3dHooOpa3us (Tabi. 1). YcTaHOBIeHHEBIE BbI-
COKME MOKa3aTeJu TEeHEeTUYECKOU WM3MEHUYMBOCTU
st O. strobilacea (Tab. 1) B IeJIOM XapaKTepHBbI 1151
noauMOopdHBIX BUIOB C OOIIMPHBIM apeanaoM. Tak, y
obuTatouero Ha ceBepe Kutas O. diversifolia E. Peter
(Wang ef al., 2021) no maHHBIM HYKJICOTUIHOIO IO-
sumopdusma naty IGS xnAHK (#rnT—psbD, petN—
psbM, trnS—trnG, psb E—pet L. n nuaTpoHa rp/16) TakKe
BBISIBJIEHO BBICOKOE Te€HETHYeCKOe pasHooOpasue
(h = 0.880, ® = 0.0006). bau3kue 3HaAYEeHUS TTapa-
METPOB TeHeTUYECKOTO Pa3HOOOpa3ust UMEJU ITUPO-
Ko pacripoctpaHeHHbIe Bunbl O. oxyphylla (Pall.) DC.
u O. lanata (Pall.) DC. (XonuHna u gp., 2019), koTto-
pBie, KaK ¥ u3ydeHHble Iomyassuun O. strobilacea n
BbICcOKOoNouMopdHas mnomnyasiuus ADAMS O. ad-
amsiana, HaxondaTcsa B balikanbckoit Cubupu — of-
HOM U3 LIECHTPOB BUA00Opa3oBaHMs U pa3HOOOpa3us
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pona Oxytropis (Manbiies, Ilemkona, 1984; IToso-
xwuit, 2003). baiikaibcKuii oyar BUIOOOpa30BaHUS
XapaKTepu3yeTcsl yHUKAJIbHOCThIO U OOTaTCTBOM BH-
JIOBOI0O cocTaBa (pJoOphI, UTO OOYCJIOBJIEHO OpOTIpa-
dueit 1 0cOGEHHOCTSIMU KJIMMAaTa JaHHOTO PEeruoHa
(Mansmues, Ilemkosa, 1984; Hamzanos, 2009). Be-
POSITHO, YCTAaHOBJIEHHBIN YpOBEHb IoJMMOpPU3Ma
nonyisauuit 0. strobilacea n O. adamsiana MoxeTt
OBITb CBSI3aH C pa3HOOOpPa3MeM 3KOJIOrO-LIEHOTUYE-
CKMX YCJIOBUII IMpOU3pacTaHMsl, a TAKXKE C COOTBET-
CTBUEM 3TUX YCIOBUIT 9KOJIOTMYECKUM IMMOTPEOHOCTIM
BUIIOB.

B TO Xe BpeMs i aHaOBIPO-YYKOTCKOTO SHIE-
muka O. vassilczenkoi, oouTarlliero, B OCHOBHOM, B
APKTUYECKUX IINPOTaX, BBICOKUIA YPOBEHb I'aIJIOTH-
MMAYECKOTO pa3HooOpa3us (Tad. 1) saBisgeTcs He co-
BCEM OOBIYHBIM. M3BECTHO, YTO IS SHIAEMHYHBIX
BUJIOB B 1I€JIOM XapaKTepeH HEBBICOKUIT YPOBEHb ITO-
mmumopdusma. Tak, y O. neimonggolica C.W. Chang &
Y.Z. 7Zhao, y3KOJIOKaJbHOIO SHIEMUYHOIO BHIA,
Mpou3pacTapllero Ha ceBepe Kurasi, mo maHHBIM 13-
MmeHunBOCTH I1s1TH 1GS xn/IHK B monynsiiusix A u3-
MeHsaoch oT 0.250 go 0.679 (Wang et al., 2021). Yro
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KacaeTcs apKTUYECKUX BUAOB, [IJISI U3yYEHHBIX HAMU
paHee BUA0B Oxytropis cexuuu Arctobia (XoivHa U 1p.,
2020) u Gloeocephala (Kholina et al., 2022) xapakTep-
HO HaJTM4rie MOHOMOPMHBIX WU CIIA00ITOTMMOP(PHBIX
MOMYJISILUIA, C BRICOKOI CTETIEHBIO IMBEPIeHLIMU, YTO B
3HAYUTEIBHOM CTENEHU OOBSIICHSIETCSI UCTOpUE dhop-
MUPOBaHUs apealioB BUAOB. [1pu HacTyIIeHUY JIen-
HUKOB TIOMYJISLMU PEe3KO COKpallajy IUIOIIAIu U
3P eKTUBHYIO YMCIEHHOCTD (3 DEKT “OyThUIOUHO-
IO TOPJBIIKA™), a TP PEKOJOHU3ALNH HOCTICIHN -
KOBBIX TEPPUTOPUIA MOIMYISIINN BOCCTAHABIMBAJINUCH
M3 COXpaHUBIIUXCS pedyrnymMoB (3¢ deKT “OCHOBaA-
Tens”).

JonycTuMo TIpeamnosoXuTh, YTO HEOXUIAHHO
BBICOKUI JISI apKTUYECKOTO PHIEMUKAa YPOBEHb I'eH-
Horo pa3HooOpas3us O. vassilczenkoi oTyacTi 00yCI0B-
JIEH ero TIPOMCXOXIEHUEM OT BbICOKOIOJMMOP(HHOTO
O. strobilacea n coxpaHeHWeM aHLIECTPAIbHOTO TTOJIU-
mopduzma. IlogoOHBINN ypOBeHb M3MEHUYMBOCTH,
CBSI3aHHBI C TIo[IepXXaHWEeM aHLIeCTPaJbHOIO MO-
JmuMmopdusmMa, 6611 o0HapyxeH Hamu paHee (Kholina
etal.,2021) B HOMyJSILIUSIX PEJIMKTOBOTO 9HAEMUYHO-
ro Buzaa O. triphylla (Pall.) Pers. (A ot 0.800 no 1.000),
a TaKXe B PEJIMKTOBBIX MOMYJISALUAX Astragalus ono-
brychis L. (Plenk et al., 2020), B KOTOPBIX rallIOTUITH-
yeckoe pazHooOpasue Mo JaHHbIM MoJMMOpdu3Ma
atpl—H, ycfl v uatpona rpL 16 xuIHK n3meHsioch
o1 0.833 mo 1.000. Kpome Toro, pasHooOpa3ue rario-
tunoB B nonyisuusax O. vassilczenkoi, 0cOOEHHO B
nomnyinsuuu VAS4 (BoceMb ramjioTHIIOB B BBIOOPKE
u3 13 pacteHuii, Tabj. 1), MOXeT yKa3blBaTh Ha CyIle-
CTBOBaHUE pedyruyMoB Ha TaHHOW TEPPUTOPUU BO
BpeMs KojiebaHuii KiimMaTa. HakoHel, onpeneyeH-
HbIII BKJIaJ MOXET BHOCUTb CHUCTEMa Pa3MHOXECHMUSI
BUA0B Oxytropis (IOJJOBOI TUIT PENPONYKLIMU U TTepe-
KPECTHOE ONblJIeHEe) U OOMEH TeHaMU MeXIy Cylle-
CTBYIOIIUMU TMOIYISIIUSIMH.

OTcyTCTBUE HYKJIEOTUIHON TUBEPTEHLIMU MEXIY
nonynsiuusimMu O. vassilczenkoi u3 MaragaHckoii 00-
nactu (VAS1, VAS2) u ¢ Uykotku (VAS3) ykasbiBaet
Ha TO, YTO 3T JIOKAILHOCTH SIBJISIIOTCS YacTsIMU Ol -
HOM pPEeruoHaJbHOM METAINONYJISALMU, MEXITY KOTO-
PBIMU TIPOUCXOJUT WHTEHCUBHBI OOMEH TeHaMMu.
Iomymsums VAS4 u3 Omotopckoro p-Ha Kamuarcko-
ro Kpasl 3HAUMTEJIbHO JIUBEPIrUPOBaHa OT TPEX JPYTUX
(Dgy=0.00205, Tab1. 2), ¥ 3HAYSHUSI AMBEPIeHIINU 1a-
JKe TPEeBBIAaoT MexXBUIOBBIE (Dyy = 0.00091, 0.00170,
Tabs. 2). IlomoOHBIE BHICOKME 3HAYEHUS HYKICOTU/I-
HOM TUBEPIeHIIUM ObLIN ONpPeaeaeHb MKy MOITYJIsI-
usimu O. ochotensis Bunge n3 MaranaHckoit 06jacty u
Kamaatku (Dyy = 0.00167), paccTossHrE MeXIy KO-
TOopbIMU OBITTO O0KoJIo 800 KM, a TakxKe MexXIy duie-
trnyeckuMu TuHUAMU x1lIHK O. ruthenica Vass. (Dyy
ot 0.00188 mo 0.00206) (Koseipenko u ap., 2020).
Bricokmit ypoBeHb MeEXNONyISIIUOHHON audde-
penumauuu y O. vassilczenkoi (77.57%, Ttab6in. 3) cBs-
3aH, BEpOSITHEE BCEro, UMEHHO C MU30JUPOBAHHBIM
noJjioxkeHueM Tonyinsauun VAS4. DTo oTpaxkeHo U B
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MeIMaHHOM CETU TeHealOTMYeCKUX CBA3€e1 XJIOpOTH-
1oB (puc. 2a), B KOTOPOIi rpymna XJIOPOTUIIOB MOy~
g VAS4 (U58—U65) 3arnMaeT TepMUHATBHYIO
MO3ULIMIO Ha BETBU, (hopMUpYyIOlIeld Trariorpymniy
III. Cnenyer OTMETUTBH, UTO TOJBKO B TIOIYISILIUU
VAS4 66111 o6HapykeHbI pubotunbl RU6 1 RU7 ITS
pAHK, orcyrcTByromme B OCTaJdbHBIX WM3y4eHHBIX
MOMYJISALIUSIX.

ITokazaTenu HyKJI€OTUIHOU NUBEPTEHLIMU MEXTY
nonyassuusamu O. strobilacea (Tabi1. 2) B psiie ciaydasix
TakXe TIPeBbIIIAIOT MEXBUIAOBbIE 3HAYEHWUSsI, UTO
YKa3bIBaET HA aKTUBHOE MPOTEKAHUE MUKPOIBOJIIO-
LIMOHHBIX TIPOLIECCOB Y JaHHOTO Buaa. O6 3TOM CBU-
JeTeJIbCTBYeT U (hOpMUPOBaHUE NBYX (PUIETUUECKUX
ymauii xnJIHK (puc. 2a), y onHOIi 13 KOTOPBIX IIPU-
CYTCTBYIOT chneluduyeckue Mapkepbl. Hanuuue y
O. strobilacea nByx 060CO0IEHHBIX (PIIETUYECKIX JI1-
HUIA, ypoBeHb IU(depeHIMaIlMU MEXTY KOTOPbIMU
MpeBBIlIaeT TakoBol Mexny O. strobilacea n nByMs
OCTaJIbHBIMM BUAaMu (Tabi. 3), JOCTaTOYHO HEOXM -
JIaHHO, YYWUTbIBasE KOMIIAKTHOE reorpaguyeckoe
pacnionoxeHue nonyasuuii O. strobilacea B I1pubaii-
Kanbe (puc. 1). [lomobHast nuBepcudUKams MOXKET
OBITH O0YCJIOBJICHA, B 3HAUMTEIBHOM Mepe, CIIOXKHOMN
Tornorpacgueii peruoHa. BnusiHue Tonorpaduu, Kak
OIHOTO U3 Beaylux (pakTopoB BUI00Opa30BaHUS Y
pacTeHuil, HEOJHOKPATHO ObLIO OTMEUEHO paHee
(Blanco-Pastor et al., 2019; Mahmoudi Shamsabad
et al.,2019) u namu (Kholina et al., 2018) nns O. glan-
dulosa Turcz. — y3KOJIOKaJIbHOTO HIEMMKa, OONTa-
IOIlIEro Ha BOCTOYHOM IT0Oepexbe 03. baiikan. ¥V
0. glandulosa 6611 OOGHAPYXEHBI ABE TUBEPTEHTHbIE
duneTryeckrue JUHUU, Kaxaasi U3 KOTOPbIX MMesa
cneluyecKue MapKepbl, 4YTO TMO3BOJMUJIO HaMm
MPEANoNIOXKUTh HATMYMe Kpuntuiyeckoro Buaa. [Tomu-
MO BJIMSIHUSA peJibedda U 30K oMYA, onpe-
JIeJIeHHbI BKJIa B (hopMUpoBaHUEe (DUIETUYECKUX JTU-
Huii O. glandulosa BHeC0 HAIMYUE XPOMOCOMHBIX Pac
y 3TOTO BUIaA, 4TO XapakTepHo u Wist O. strobilacea (2n =
=16, 32, 48 u 64) (Manbiies, 2008a). BHyTpuBumoBasi
IUBEPreHIMs, TPUBOAAIIAS K TMOSBICHUIO YETKO
000CO0OJIECHHBIX (QUMISTUYECKNX JWHWI, BBISBICHA
HaMu U JJisi Apyrux BunoB Oxytropis: O. ruthenica
(Koswipenko u ap., 2020), O. anadyrensis, O. borealis
u O. middendorffii cexuimu Gloeocephala (Kholina ef al.,
2022). ITo maHHBIM HYKJICOTUIHOTO TTOJIMMOpdr3Ma
sty IGS xnJIHK (Wang et al., 2021) y Oxytropis lep-
tophylla (Pall.) DC., oburatoiiero Ha ceBepe Kuras,
BBISIBJICHBI IBE (bMIeTUUECKUE TUMHUU, KOTOPHIC B Te-
HeaJIOTUYeCKOIi CeTH rarIoTUIOB pa3aefieHbl 18 My-
TallMOHHBIMU 1lIaraMMU, a Ha (QUIOTeHETUYECKOM
JIpeBe popMUPYIOT pa3Hbie 000COOJIEHHBIE BETBU.

Hesricoknit ypoBeHb nuddepeHIanum, ycra-
HOBJICHHBI MEXOy TpeMsl OJIM3KUMM BUAAMH psiIa
Strobilacei (Tabn. 3), xapakTepeH U ST APYTUX O3~
KOPOICTBEHHBIX BUIOB Oxytropis, HaTipumep, s
nsaTh BUIoB cekuuu Orobia (35.2%) (KosbIpeHKO U
ap., 2020). Mexny omuskumu Bugamu Potentilla vol-
garica Juz. u P. eversmanniana Fisch. ex Ledeb. mo
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TaHHBIM HyKjIeoThmHoro nommmopdnsma 1GS ndhC-
trnV u psbA-trn H (Schanzer et al., 2020) reHeTU4eCcKue
pasnmuuusg cocTaBisiioT 16.18% o1 o6leit n3sMeH4Yn-
BOCTH, a IUISI YeThIpex Oam3Kux BunoB Indigofera L.,
oburaromux B BocTouHoii A3um, 1o 1aHHBIM ndhJ-
trnF v trnD-trnT (Zhao et al., 2017) Ha MeXBUIOBbIE
pasnyus TIPUXOAUTCS TOIbKO 7.56% W3MEHYUBO-
CTH, TIPU 3TOM Y BUJIOB €CTh OOIIME TaILIOTUITHI.

Yro kacaercsa n3meHunBoctu ITS pJAHK y Tpex
BUJIOB psiga Strobilacei, Bcero 0OHapy>K€HO CEMb pPU-
OOTHUIIOB 1 U3 HUX OOWH OOILMIA IJIsT BCEX, B CpaBHE-
Huu ¢ naHHbIMU XIJIHK — 65 xj10poTunoB 1 o01Imux
HeT (puc. 2a, 20). [lono6Hast KapTMHaA BCTpevyaeTcs y
npyrux BunoB pactenuii (Hou ef al., 2017; Blanco-
Pastor et al., 2019; Kosbsipenko u np., 2020). Tak, ajst
MSITU BUOOB poaa Dendrobium Sw. ObLIO BBISIBIEHO
34 xjopotuna II0 JAaHHBIM HYKJICOTUIHOTO ITOJIM-
mopdusma IGS accD—psal, trnC—pefN n rps15—ycf1
xiJIHK u 25 pubotunos ITS, u3 mocienHux nsa
HauboJjiee pacnpoCTpaHEHHBIX ObUIM OOIIMMM OISt
paszHbix BUun0B (Hou et al., 2017). ABTOpbI OOBSICHSIOT
HaJqu4yue oOIMX PUOOTUIIOB TIPOSIBJICHUEM aHIIE-
CTpaJIbHOTO NMoJaMMoOpdU3Ma NPeaIKOBOro BUia WIU
CYIIECTBYIOIIMM MOTOKOM T'€HOB, a TaKXe TMOPUI-
3auueii. B ciyyae ¢ Bugpamu psima Strobilacei nomy-
CTHUMO IIPEOITOJIOXKUTH BEPOSITHOCTh TMOpUAN3aALIN
Mmexny O. strobilacea n O. adamsiana B 30He NX CUM-
nmaTpuu, omHako 1o gaHHbIM XIIJIHK 3Tu Buabl reHe-
THIecKn 060co0biieHbl. Yto Kacaercd O. vassilczenkoi,
C Y4ETOM COBPEMEHHOIO PacIIpOCTPaHEHMs BUIOB,
rMOpUaAM3aLIMS MEXIY HUM U OCTaJbHBIMU JBYMS
BUIaMM MajioBeposiTHA. [loaToMy Hammuue oOIIero
puboTHnna y Tpex BUIOB psina Strobilacei B GobIeit
Mepe MOXET OBbITb CBSI3aHO MUMEHHO C MOJMMOpdu3-
MOM MPEIKOBOI (pOpMBI, OBICTPOI amalITUBHOMN pa-
IValyei 1 HEeIOJHBIM PacXOXIeHUEM TeHeaJlornde-
CKUX JIMHUi. PaHee, Mpu MU3ydeHUU IIECTU BUIIOB
Oxytropis, OTHOCSIIMNXCSI K TpeM pa3HBIM II0IpoaaM
Phacoxytropis, Tragacanthoxytropis n Oxytropis pona
Oxytropis (XonuHa u ap., 20216), HaMu ObLUIO BBISIB-
JIEHO HaJIMYKe y HUX O0IIero puboTumna. OTo MOXET
OBITh OOYCJIOBJIEHO MX OOIIMM ITPOMCXOXKICHUEM U
OTHOCUTEJILHO HeIaBHE OBICTpOUl pamuaiueil, oT-
MeueHHoit mi1st poma Oxytropis (Shavvon et al., 2017).
bricTpas panuaiivs BUIOB B pSii€ CJIydaeB MOXET CO-
MPOBOXIATHCS OBICTPOU M30JIsILIMEH, KaK MOKa3aHo
st BUnoB Indigofera (Zhao et al., 2017). Ha nenon-
HoOe pacxoxiaeHne punetTndeckux Juaun O. adamsi-
ana n O. vassilczenkoi yKa3pIBaeT U pacIpenceHue
XJIOPOTHUIIOB, HE COOTBETCTBYIOIIEE MX TAKCOHOMUYC-
ckoii mpuHamiexxHoctu (rarwrorpymia III, puc. 2a),
KaK 3TO OBLIO BBHISBJICHO HAMU paHee ISl YeThIpex
BunoB Oxytropis cexuum Polyadena (XonuHa u nap.,
2021a), a Takke WIS TpeX BUAOB KOMILIeKca Acantho-
phyllum squarrosum (Mahmoudi Shamsabad ef al.,
2019) u nna 12 BunoB Potentilla (Schanzer et al., 2020).

®dopMupoBaHue GUIOTCHETUYECKUX CBSI3ei MO
B3aIMHBIM BIIMSTHHEM Pa3HBIX BOJTIOIMOHHBIX ITPO-
IIECCOB TIPUBOIUT K ITOSIBJICHUIO CJIOXKHOM KapTUHBI
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B3aMMOOTHOIIeHUI BUIOB Oxytropis psna Strobilacei
cexuuu Orobia, KaK TIPOSIBJICHUST CETYATOM DBOJIIO-
LIMM1, CBOMCTBEHHOI faHHOMY pony. [TonoOHast Kap-
THHA OBIJIa OTMEUeHa HaMU ¥ BO B3aMOOTHOIITCHUSIX
BUI0B Oxytropis npyrux cexuuii (XoauHa u ap., 2016,
2021a; Kholina et al., 2021).

k %k ok

B uzyuyennbix nonyssitysix O. strobilacea, O. adamsi-
ana n O. vassilczenkoi psina Strobilacei cexuyu Orobia
Asmnarckoit Poccum BeISIBJIEH BEICOKHIA YPOBEHbB rario-
TUITMYECKOTO pa3HOO0Opa3usi, ypOBeHb HYKJICOTUIHOTO
pa3HOOOpa3ust BapbHpyeT OT HU3KOTO 10 cpeaHero. Ha-
Jmane aByX umetndeckux quHuii O. strobilacea yka-
3bIBACT HA MHTEHCUBHO WAYILME MPOLECChl JUBEPCH-
dukaumu. Buner O. adamsiana v O. vassilczenkoi rene-
THYecKn obocobneHnl oT O. strobilacea, oOpa3yioT
€IUHBbIIA T€HETUYECKUII KOMILUIEKC BCJIEACTBUE 00-
IIETO MPOUCXOXAEHUSI U HEITOJHOTO PaCXOXKICHUS
reHeaJorn4ecKux JMHUM, TIPU 3TOM OTCYTCTBUE 00-
LIMX XJIOPOTUIIOB oATBepKaaeT cratyc O. vassilczen-
koi XaK caMOCTOSITeJIbBHOTO BU/IA.

AsTopsl Belpakalot oiaromapHocts M.H. IMocme-
noBy 1 E.B. IlocniennoBoit 3a mipenocraBieHne oopas-
1oB O. adamsiana c 11-oBa TaliMbIp.
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Genetic Divergence of Closely Related Species Oxytropis strobilacea,
Oxytropis adamsiana and Oxytropis vassilczenkoi (Series Strobilacei
of the Section Orobia Fabaceae) from Asian Russia

A. B. Kholina®- #, E. V. Artyukova!, V. V. Yakubov!, M. G. Khoreva?, O. A. MochalovaZ,
D. V. Sandanov3, and I. Yu. Selyutina*
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The genetic diversity and divergence of closely related species Oxytropis strobilacea, O. adamsiana, and
O. vassilczenkoi series Strobilacei of the section Orobia (Fabaceae) from Asian Russia were studied using the
data of nucleotide polymorphism of the psbA—trnH, trn L—trnF, and trnS—trnG intergenic spacers of cpDNA,
as well as the ITS ntDNA. Most populations are characterized by an average and high level of chloroplast ge-
netic diversity (/ varies from 0.600 to 1.000). 65 chlorotypes were identified, no shared chlorotypes were
found in taxa, and that confirms the status of O. vassilczenkoi as a separate species. Two phyletic lineages were
found for O. strobilacea that indicates an intensively proceeding diversification process. Among the seven
identified ITS ribotypes, one ribotype was shared for all three species, probably, due to their common origin

and relatively recent divergence.

Keywords: Fabaceae, Oxytropis, Orobia, genetic diversity, divergence, chloroplast DNA, ITS
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