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Tenoghonont u zenemuueckoe pasnootpasue APUPOOHBIX NORYIAYULL

I'enernyeckoe pasnoobpasue npupoHbIX NOnyJ s

I'EHETUYECKOE PA3HOOBPA3HE ITPAPO/THBIX MOMYJIAIAIA
OPEACTABHTEJIEH ®JIOPHI TAJBHEIO BOCTOKA

/Kypagaés FO.H., Peynosa I' /1., Kopens 0.1, Myzapox T.H., Xoauna A.b., Haxoneunan Q.B., Kosuipenxo M.M.,
Apmioxosa E.B., Aopuanosa H.JO., Bacromxuna E.A., Kay H.JIL

Buonozo-nousennwii unemumym Jlanenesocmounozo omoenenus Poccuiickoil avademu Hayx, Bradueocmox

Ha ocrose AFLP MapképoB, mony4eHHBIX Ha [eHETHYECKOM aHAJIM34aTOPE, BBIIOIHEHO I10-
MYTALUOHHO-TeHETHYECKOe HecaenoBanue 10 nomynsauuii xeHbuens HacTosmero Panax ginseng
C.A. Meyer (Araliaceae), [IPHPO/IHBIE 3aMIdChI KOTOPOI0 HCTOIIEHBI M HYKAATCA B BOCCTAHORIIE-
HHU. BBIIBIEHE BRICOKHE MOKA3aTE/N TFeHETHYECKOI H3MEHUMBOCTH B CyOnmonymnAumsx v JUist BHAA.
Yposens nommMophuaMa s cyOmomynsmii cocrasun 55.68%, a ansa CYMMapHOH BBIOOPKH — 99.65%,
O61uas reTepo3UrOTHOCTD, PACCYMTAHHAS HA OCHOBE nonxona baiieca, cocrasuna 0.2857. AMO-
VA u noaxon Baiteca mokasamu 3HAYHUMYI0 AU EPeHIHALNIO Cy OOy IAIM KeHbIIeHS (FST =
0.36; 6B = 0.36). l'enetnueckoe CTPYKTypupoOBaHHe F. ginseng OATBEPKAEHO TOYHLIM TECTOM HA
)mcbcbépeﬂunaumo cybnomysaunit. TecT Ha H3OJIALMIO TOKA3aT OTCYTCTBHE KOPPEISLIMM MEXTY Te-
HETHYECKOH Anddepenimaryeil u reorpapuyeckumu PacCTOSHUAMU MEXKIy CyOnonyasunsamu (r
=-0.174; P = 0.817). ITonyuerusie PE3YIBTaThI CBUIETE/ILCTBYIOT O “KITaCCHYECKOH” MOEIH Me-
TANOMYIAMOHHOMR CTPYKTYPbI BHIA. AHAIN3 FeHeTHYE CKIIX B3auMootHoweHui (UPGMA, PCoA,
MST) BBISBII 1Be AeMOrpabudecKy He3aBUCHMBbIE AMBEPTEHTHBIE TPYIIIbI CyOnonynaumit (puc.1),
KOTOPBIE HEOOXOIMMO PACCMATPHBATE KAK “MEHETKMEHT enuuuier (MUs). YetaHoBreHO, yTo pac-
CeneHue KenbleHs no [Ipumopekomy Kparo MOITIo uaTH B ABYX HAIPABICHHUAX: C I0Ta, YEpPE3 Ha-
ASKIUHCKYHO cyOnomynsumo, i ¢ 3anaja, sepes CIIACCKYIO cyOnomynsiuio (puc. 2).

Meronamu amnosumuoro, RAPD u ISSR ananuson HCCIeI0BaHa TeHeTHYECKAS ¥ TeHOTHITH-
HECKas H3MEHIHBOCTh PE/IKOTO PEIHKTOBOIO BUA, NIPEACTABUTENS OAHOLO U3 APEBHHUX CEMEICTB
IOKPLITOCEMEHHBIX — ApanueBsie (Araliaceae), KIIOHOOOPasyIoIIero pacTeHus 3aMaluX 1 BLICOKOIR

Oplopanax elatus (Nakai) Nakai. TToxasareu Q/UI03UMHOM H3MEHYMBOCTH MMEIOT HEBLICOKHE 3HAaYe-
lmasHele koopa.
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Pucynox 1. Auanms rmasusix koopaunat (PCoA) npencrasuTened Panax ginseng, ocHoBanHLIi Ha AFLP-

Mapkepax.
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Tenoghonowbl u 2enemuyeckoe pazHoodpasue NPUpOOHsIX NONYIAYUL

aus (P = 25.0%,A=1.45,H,=0.131, Hy = 0.113), conocTaBuMbI€ ¢ AaHHBIMH, H3BECTHBIMU /IS
peNKMX BHJIOB pacTeHMit u mpencraBuTenedi ceM. Araliaceae. OCHOBHBIMH thakTopaMu, OTBET-
CTBEHHBIMH 3a HabMIOMaeMelil YPOBEHb NONUMOP(H3Ma, BEPOATHO, SBIAIOTCS IBOMIOLNOHHA HC-

TOpHS BHA U Apeiid resos. B To ke BpeMs ypoBeHb IeBOTHIHYECKOro pasHoobpasus (G/N =0.76,

Pucynox 2. MEHHMAJIbHOE CHEHHUHT 1€~
pero (MST), npeicTarasilIee reHeTHYECKHE
cBsI3H Mexkay cydnonyasunsvu Panax ginseng,
H3yueHHbIMA Ha ocHoBe AFLP-mapkepos. YCC,
AI'OP, CIIA, Y¥T, APEY, HAJI, IO, OJII,
INIAPT, AKOB - yccypuiickas, fainbHeropekas,
cmacckasi, YyryeBckasi, AaidbHepeyeHcKas, Ha-
AeXAMHCKAsN, OMKApCKas, 0/IbTHHCKAsA, TapTH-
3aHCKasl, SIKOBCJIEBCKAs CYONONyJsiuuu, CooT-

BeTcTBeHHO. Llnpsl NMOKa3BIBAKT reHeTHYe-

CKHE ITHCTAHLIHN MEXKIY Cyﬁﬂﬂﬂyﬂﬁuﬂﬁ!ﬂ“.

D = 0.97) cy1iecTBeHHO [PEeBHIINAET BENUYMHEI, H3BECTHBIE 71 BUAOB C BETETATHBHBIM Pa3MHO-
seruneM (D = 0.62), 410 yKa3bIBaeT Ha ONPe/ie]IeHHbIH BKIaJl CEMEHHOTO Pa3MHOKEHNS B €10 (op-
muposanue. [1o pesyasraram AMOVA oxono 30% RAPD u ISSR namenuusoctu cocTaBuna Mex-
TOMY/IALIHOHHAS KOMIIOHEHTA. | eHeTHYECKHE CBA3H MOMYIIALMI U3yYeHbl METOAAMM MHOTOMEPHOTO
mkaauposanust, UPGMA u nocrpoeHreM MHHUMATBHOTO crieHHuHT Aepesa (MST). Tononorus MS
fiepeBa CBHIETENBCTBYET O TOM, 4TO XacaHCKas MOMyIAus MOIa ObITh IPEIKOBOH 110 OTHOLIE-
HUIO K IPYTUM MOMY/LILUSM [IPU PacceleHuH 3aMaHiXH 110 TeppuTopuy IIpiaMopeKoro Kpas B ne-
pHOJ TIOTEIUIeHUs KiauMara (puc. 3).

Pucynox 3. MS-aepeBo rese-
THYECKHX CBHA3eH i'lpeIlCTaBllTeJlEﬁ
Oplopanax elatus, noay4eHHBIX ¢ yua-

criem RAPD-+ISSR mapkepos. Pa-

CTEHHH H3 ‘-I}’I'}’EBCKOI":I nony/Jasalay

b.os % « OTMeueHbI KBAAPATAMH, IIKOTOBCKOH

|12 == _i ‘39 %36 32) — pomGamu, XacaHCKOH — KpYRKaMH.
Hieei e e N 0 b= o
S Mo 3‘:9 /E. 3 Hndpe! Ha THHKAX YKA3bIBAKT IeHe-
vorl 130)

THYECKHE NHCTAHUHH MeAxaY npei-

(28)(31) ¢ 35,; CTABHTENAMH,

—J 0oz =

Fe TN
(27) W33

Ha ocuose ananu3a #30(epMEHTOB 0XapaKTepH30BaHa FeHeTHYeCKas U3MEHYHBOCTb Kepo-
Boro ctianuka Pinus pumila (Pall.) Regel B Tpex kpaeBblX NOMy/IALMAX KOr0O-3al1aJHOMN, KKHON 1
BOCTOYHOM uacTeii apeana (IIpubatikanse, Ilpumopre, Kamuarka). Ananu3s nposeses no 16 uso-
hepmenTHBIM nOKYycaM, koaupyroumm 10 depmenTHeix cucteM (tabm. 1). [lonyuenHsle naHHbIE 101~
TBEPKAAKOT, 4TO P. pumila SBNACTCS OOHUM U3 CaMbIX NOTMMOP(HBIX BUIOB, BXOAAIMX B poa Pi-
nus. Tpu KpaeBble NONYNALMH OTIMYAKOTCA BBICOKOH T€HETHYECKOH M3MEHYMBOCTbIO (Pgs=
68.8%, Hy = 0.247, H, = 0.291). Tereporennocts MOMYAALMH U JOCTATOUYHO BLICOKHH 1715 XBOH-
HBIX YpoBeHb auBeprerimu nomymumi (Fgr = 0.050, Dy = 0.044) orpaxaror ux reseruyeckoe cBoe-

TenerHyeckoe pazHoodpasne NPUPOIHBIX MONYJISIIHH
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L enoonowt u zenemuyeckoe pasHoobpasue npupoduix nonyaAyul

I'enernueckoe Pa3sHO0GpazHe NPUPOIHEBIX HOTLYJIsE LM

TaGauya 1. Ocuosupre MTOKA3ATETH reHeTHYECKOT0 NoJnMopdHIMa Pinus pumila

Honynsunn N Pgs, % Pgg, % H, H, A ng
BK 28 81.3 31.3 0.275 0.32 2.15 1.47
Ob 22 68.8 75 0.227 0.284 2,06 1.4
3c 25 56.3 62.5 0.24 0.267 231 1.36

Cpennee 68.8 2.9 0.247 0.291 219 1.4]

[pumevanne: BK — o3, Baiikan, n-os Cearoit Hoc, OF — [Tpumopckuit kpait, ropa O6maunas. IC — Kamuarckuit
kpaif, c. 3cco. N — umcno uccnenosanmpix pactenuit, P95, P99 v - IOMUMOPGHOCTE ¢ yyetom 95 u 99 %-ro
kputepus, Ho — Habmionaemas T€TePO3HIOTHOCTL, He — okunaemas TETEPO3HTOTHOCTH, A — KOIUYECTRO anneneii Ha
ToKye, ne - sqdexTuBHOE UKCo anened,

oOpa3sue. Moxuo 3AKTOUHTS, YTO B HCC/IEIOBAHHBIX MOMY/ISAIIAX HA TPaHHIIAX ECTECTBEHHOTO pac-
NpOCTpanenus P. pumila we tonsko BOCIIPOM3BOANTCH YPOBEHD I€HETHYECKOH H3MEHYMBOCTH, CBO-
CTBEHHBIH 9TOMY BHIY B APYTHX 9aCTIX apeaja, HO M NpuOIMKaeTcs K MaKCHMAaTbHOMY.

Haunsie [TIP®-ananmsa u CCKBEHHPOBAHUA HYKICOTUIHBIX [TOCHENOBATEIbHOCTEH IATH He-
Koaupyromux pernonos xn/IHK oGuieit nmuaoit okomo 3900 n.H. mokasann, yto YPOBEHB HyK-
JCOTHAHOM M3MerurBocTH X11/THK B nonyiimsax Oxytropis chankaensis (F abaceae) ouenn HeBbicoK
(=0.000517) (tabn. 2). Onnaxo PACIIpeiesIeHUe CEMH MallIOTUIIOR B OCTARIIHXCS IPUPO/IHBIX [10-

Tabnuya 2. Tenernyeckas M3MEHYIHBOCTL nonyasiunit Oxytropis chankaensis 110 TaHHBIM aHAMH3a x0 THK

Kon-Bo Kom-go
Koa-so lnaorunnyeckoe Hykneoruanoe 1
Monynsuus HOTHMOpPGhHBIX VHHKAJIBHBIX ._
< ranJioTHNOB) pasHoodpazue (CO) paszHooGpasue (CO)
caiToB TANJI0OTHIIOB
Typuii por 4 4 0 0.7576 (0.0806) 0.000505 (0.000375)
Hosokavanunck 4 4 2 0.7091 (0.0990) 0.000461 (0.000353) ;
Koca ITpsxesansckoro 3 4 1 0.7143 (0.0787) 0.000466 (0.000349) 4
ocTpoB CocHOBRI 3 3 0 0.7273 (0.0580) 0.000527 (0.000387)
Tpouikoe 3 3 0 0.6044 (0.0759) 0.000442 (0.000335)
Beero 5 ) 3 0.7179 (0.0333) 0.000517 (0.000353)

[puveyanne: CO - CTRHAPTHOE OTKIOHEHHE,

HYTALHAX OCTPONOLOYHUKA 06YCIaBIHBACT HX BBICOKO€ TaILIOTHIIMYECKOE pasuoobpasue (h=0.71 79),
Iipu 3ToM oKomo 90% 0611eii reneruyeckoii H3MeHunBocTH xn/THK cocpenoroueto BHYTPH IOIYIIAIIHI
(Pgr=0.090, P= 0,027). Cxoaupii YPOBEHB r'eHeTUYECKOro pa3Ho00pazus B CYLIECTBYROIIHX 110~

B R

EARIRTE

OyIanusax, u HE3HaYHUMBIe FEHEeTHYeCKue JHCTaHIIUH MEXIY HUMH, HO—BHHHMDMY, CBA3AHEBI C He-

=t

JAaBHUM HX pasneneHuemMm B pe3yiksrare AHTPOIIOreHHOIO BAUSHUS, HEOXKHIaHHO BBICOKYIO BEIIHYHHY

R

TaIIOTHIMYECKOro pasHOoOBpasus B HOMYJIALHSAX BUA, HMEIOLIETO OYeHb V3Koe reorpaduyeckoe

=
4

PacnpocTpaHenue, MOXKHO 0OBACHUTE nomumopdusmom xnJHK 5 NIONYIALKMAX [IPEIKOBOro BH/a,
3aHMMaB1ero 6onee oG mmMpHEIit apean, u/HuIM HeOAHOKPATHEIM BOSHHUKHOBEHHEM IIONUILIONAOB 13

S

TCHETHYECKH HEONHOPOIHBIX HHIMBUAYYMOB [PENKOBOTO AHUILIOMIHOrO BUza (puc. 4).

Metonom MapKHPOBaHHUS MEKMHKPOCATE/THTHDIX [ocnenoBaTenbHOCTeH (ISSR-ananus) us- ff

YHCHbI F€HETHYECKAST H3MEHYUBOCTE 1 AuddepeHImaLua onMHEAIAT] IPHUPOIHBIX MOMysLuii Rho- g

diola roseq (Crassulaceae) u3 Pa3HeIX yacTel apeana. Yposeus T€HEeTHYeCKOoro pasHooOpa3us or- i;

ACTIBHBIX MOMYIALNHA OTHOCHTENBHO HeBBICOKUH (P 30.6-59.1%, H 0.088-0.165, S7 0.137-0.257), g"

OAHAKO B LenoM, R. rosea o6nafaeT BbicOKol HSMECHYHBOCTRIO reHoMa: P = 96.4%, H = 0.176, S7 %
- =0291, ¥g XAPaKTEPHO LIl IEPeKPECTHOOMBLISEMBIX BIIOB pactenuii. Ha MEXMONYIALHOHHY 0 e

=T




O I ST

e e e

i
B
2

i

T

—

s

i
&
#
13
B
&
#
B

B
B

e A R T AT

I'enoghonowl u zenemuueckoe pasnoobpasue npupoonsix nonyrayuil

M3MEHYMBOCTD Ipuxonutes 32.5% ot ob1iero o6bema reHeTHYecKoro pasHo00pasus, a Ha BHYT-
PUIIONYIAUHOHHYI0 — 67.5%. Takas reHeTHueckas CTPYKTYpa SABIAETCA Pe3yIbTaToM cl1aboro res-
HOTO NOTOKA BCIIEACTBUE H30THPOBAHHOCTH MOMYIISLHII. Knacrepssiii ananus metonom UPGMA

TI0Ka3al, 4To reneTHyecKas aupdepenuuamus nonynsumii R. rosea ne KOPpEeNHpYyeT ¢ MX reorpa-

57
e [ H2

H2

6 B
Pucynor 4.

a) l'eorpadudeckoii nonoxkenne nonyasiuuii Oxitopis chankaensis u pacnpenenenye B HHX FAILIOTHIIOR
xaIHK;

0) ®uaoreneTHueckoe ApeBo ramroTunos X IHK (uHpamu ykasanbl 3HAYEHHA HHNeKea Oyrerpena, %);
B) @UN0TEHETHYECKAA CeTh IaNJ0THIIOR xa/IHK,

duyeckum pacipocrpanenuem. e TPYILIb! HOMy7ALMiE R, rosea npencTasnsior, BepostHo, nee paHo
AAUBEPTMPOBABLIHE SBOIOIMOHHbIE IMHUH, KaXK/asi U3 KOTOPBIX HMEET CBOIO 3BOJIIOLMOHHYIO KC-
TOPHIO ¥ MUTPALMOHHBIE ITyTH.

IIponomxkens! nccnenosanus NONYIAHOHHOR U3MEHYHMBOCTY BUIOB Rhodiola rosea, R. pin-
natifida, R. stephanii v R. integrifolia ¢ nomompio anamnsa HYKICOTHAHBIX NOCIEN0BATEILHOCTE
atpB-rpcL w trnS-trnG pernonos xn/IHK. ITna 98 00pasLOB NOIyYeHB! HYKICOTHAHBIE TTOCIEN0-
BaTENLHOCTH 1r1S-1rnG pernoHa, JUIMHa KOTOporo coctasuna 702 iy, Beigenen 21 ramnorun, u3 Hux
BOCEMDb YHUKabHEI U BCE BBIABNEHHI Y R. rosea. O6mas anusa, BKioyas HMHAEIH, 00beNHHEHHBIX
BMECTE NOCNENOBATCILHOCTEH aipB-rpcL 1 trnS-trnG PErMoHOB, 171 KAk I0T0 o0Opasua cocrasu-
na 1479 nH. U3MeHYHBOCTD 3THX PETHOHOB, COCTABIAIOMIMX OKOJIO 1% ni1acTHaHOro reHoMa, 10-
CTaTo4HO BrICOKas. ObHapyxeno 50 BapuabenbHBIX CaliToB, U3 HEX 44 Guinn HH(POPMATUBHEI CO-
INIaCHO METOAY MaKCHMMalbHOW SKOHOMHHU U 6 — HeHH(OPMaTHBHbL AHanu3 95 [0CIe[0BaATENbHO-
cTei YeThipex BUAOB (R. rosea, R. pz’ﬁnatiﬁda, R. stephanii u R. integrifolia) Beasun 30 ramnoru-
TOB, U3 HUX 13 yHuKambHBL J{BEHANLATh YHHKAILHBIX FAMIOTHIOR BBIABNIEHLI ¥ R. rosea. I1o on-
HOMY rar/IoTuIly B NONy/iUun obHapykeHo y R. stephanii (Bypsatusa), y R. integrifolia (Kamuar-
Kka) u R. rosea (Kamuarka). B xabapoBckoit momynsauun R. stephanii BoisBeno ABA IalIoTHIIA, 8 Y
R. pinnatifida (Bypartus) — 4. Hau6oas M FanIoTHITMYECKUM pa3zHooGpasuem XapakTepHzyercs
TOJIbCKas nonyaauus R. rosea — 9 rannotunos. ®unoreseTHyeckuii anamms MOKas3as, 4YTO TaKCco-
Hbl PACMPEIETIEHBI B 1BA KIACTEPa: B OHOM C BHICOKOH CTATHCTHYECKOI noanep:xxoit (BI 99%) 06n-
CAMHUINCE 00pasibl BUNOB R. stephanii u R. integrifolia, B npyrom (6e3 noanepxku) — R. rosea u
R. pinnatifida. B nocinenneMm Moxu0 BBbINENNTD ABE IPYMIbl, 00pa3oBanuble npeicraBurTeamMu K.
pinnatifida (BI 63%) u R. rosea (Kamuatka, BI 87%). [launble, NoTyYeHHEIE HA OCHOBE aHANH3A

I'enernyeckoe paznoodpasne npupoxHbIX NONyJIsTMi
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I'enernueckoe paznooGpasue TPHPOTHBIX MOMYJISIMI

HYKICOTHIHBIX IOCICN0BATeNbHOCTEH atpB-rpel u trnS-trnG peruonos xn/IHK, coBnaznazor ¢ pe-

3ynsTatamu ISSR-ananusa. Bepostho, nonynsuus u3 bypsatuu, pactenus kotopoit 6bu1u ompee-

JICHBL KaK R. pinnatifida, ABNAeTCS CaMOCTOSTETBHEIM BHYTPHUBHIIOBBIM TAKCOHOM — 3KOTHIIOM (KJTH-

MarunoM) R. rosea.

Pucynox 5. Pacnpocrpanenne Aristolochia contorta B [pumopee,
1-00caenoBaHHEIe IOKAJABLHOCTH;

2 — MYHKTBI PEruCTPALMK BHIA, H3BECTHDBIC H3 JIMTePATYPHI H
10 repbapuniv oGpasuawm.

Ipu obenenosannm 10 mpupommsix TNOIYIALHMH PEAKOTO JEKAPCTBEHHOTO PACTEHUS KHMpKa-
30HA CKpy4eHHOro Aristolochia contorta ua TeppUTOpHH IIpHMOPCKOTO Kpas yCTAHOBIEHO, YTO B
HacTosIIee BpeMs BUI COXPAHU/ICA B MECTOOBHTAHMSAX, B KOTOPBIX OBLI OTMEYEH B Ha4aJle IPOLLUIOro
BeKa (puc. 5). BelBieHa 3K0IOT0-EHOTHYECKAS [IPHYPOYEHHOCTb A. contorta. YCTaHOBICHO, YTO
[IPUPOHBIE IOMYALMH MPEACTABICHBI HEGOIbILIUMH H30THPOBAHHBIMY [10CENIEHUSAMH, KOTOpbIe Ha-
cunTeBaroT ot 10 10 100 pactenuit. B coobmectsax ¢ y4acTuem A. contorta HacuuThIBaeTCs 0T 20
A0 50 BUAOB cocymueThIX PAaCTCHUH, PasHOOOpaske KOTOPBIX OIpeneiseTes crienu UKo MecTo-
OOHTaHUA, a TAKIKE HHTEHCHBHOCTBIO AHTPOIIOTEHHOr0 BO3AeHCTRHA. O4eBUTHO, 4TO CTpOras npu-
BA3AHHOCTD A. Contorta X OnpeeNeHHBIM KOMOTHYECKUM H DUTOLEHOTHYECKUM YCIOBUAM CBH-
ACTCIIBCTBYCT O HEBO3MOXKHOCTH €r0 COXpAHEHHSA B IIpumopse Ge3 OXpaHBI OTHENBHBIX MECTO-
06UTAHMH.

Beinonsero kapuonoruueckoe HUCCIEN0BaHNE NTUCTBEHHUL U3 apeana Larix olgensis A. Hen-
ry B Ilpumopckom kpae, msydena (heHOTHITMYECKAs M3MEHUHBOCTD [CHEPATHUBHBIX OPraHOB JTMCTBEHHMUL,

liponspactaromwx B [Ipumopse, AMmypckoit obnactu, EAO, Ha n-ose Kamuartka, octporax Caxa-
nuH, Utypyn u [lukoran.
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