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Ilpedcmasnenvl  pesynomamvl  U3YHEHUsL  USMEHYUBOCIU — MOPPONOSUYECKUX
npusHaKos ezemamueHvlx opeanoé P, suaveolens 6 nonyrsyusx Hyxomckozo
A8MOHOMHO20 OKpyed. [Is UCKNIOUEHUS 603PACHOU USMEHYUBOCIU COOP 2epOapHO20
Mamepuana npogeden MoONbKO ¢ YKOPOUEHHbIX NoDe208 HHCHOU CMOPOHLL CpeoHell
uacmu KpoHvl penpoOYKMUBHO 3PElbiX 0epegbes C YUemoM KAOHOBOU CMPYKnypbl
Hacasxcoenutl. IIpu smom usyuen KOMnAeKc npUsHaKo8: popma 1ucmogol nAacmuHKuU,
ee BepXVWKU U OCHOBAHUSA, HAMUYUE OA3ANbHBIX JHCeNE30K, ONYUIEHUe YepeulKd.
Yemanosneno, umo ona aucmves P, suaveolens xapaxmepHna npeumyuyecmeenno
obpamuoaiyesuonas Gopma niacmuHku, pedxce naunmuyeckas. Ilpeobraoaiom
NAACMUHKU C PE3KO 3A0CMPEHHOU BEePXYWKOU, HO BCMPEYAIOMCS U C NOCMENEHHO
3aocmpennou. Ocroganue 00bIYHO OKPY2I10-KAUHOBUOHOE UNU KIUHOBUOHOE C 8bleMKOU
6 Mecme nepexooa uepewika 6 JUCMO8YI0 NIACMUHKY. Bce ykasammwie npusnaxu
AGNAIOMCA XAPAKMEPHBIMU OJiAl OAHHO20 MAKCOHA. OOHAKO OHU HE MAK USMEHUUBYL, 8
YACTNHOCU, HA 9HOO2EHHOM YPOSHE (8 npedenax 0codu) He 8apbupyem Gopma 0CHOBAHU
U 8epXYWKY TUCMOB0U nracmunku. Ha 00nom pacmenuu MOXCHO HAOIOOAMb TUCHIbSL
U ¢ pasHou opmoil nIAcCmMUuHKY, HO 0OHA U3 HUX 8ce20a npeodnadaem. B uzyuennvix
NONYIAYUAX 8Ce 0COOU UMENU ONYUIEHHble YePewKy U XapaKmep paseumus mpuxom
He 6apbUpoBAl HA IHOO2EHHOM YposHe. [IpusHax «Hanuuue OA3GIAbHbIX HCENE30K»
8APbLUPOBATL KAK HA IHOO2EHHOM, MAK U HA UHOUBUOYATLHOM (6HYMPUNONYIAYUOHHOM)
yposusx. Eeo nosenenue 6 nonyrayusx Cesepo-Bocmoka Poccuu, na Haw 832140,
00ycnoeneHo opestell unmpozpeccusnoll cubpuousayuetl P. suaveolens c P. balsamifera
Ha meppumopuu bepuneuu. Hanuuue 6a3anbHbix Heené30K 6 COBPEMEHHbIX NONYIAYUAX
P. suaveolens Cesepo-Bocmoxa Poccuu MOdCHO paccmampugams Kax c8u0emensCcmeo
cywecmeosanusi eOUHo020 cuneameona (syngameon) Populus ma omoenvHvix smanax
asomoyuu poda. Cnabas ougghepenyuayus u3yueHHvIX NONYAAYUL YKA3bIGAem HA
Mo, Ymo coepemeHHble MONONbHUKU HA UCCIEO08AHHOU MEPPUMOPUY — Pe3VIbmam
NnOCMIeOHUKOBOU PEKOIOHUZAYUU.

KuroueBsle ciioBa: Populus suaveolens; W3MEHYHBOCTH, MOP(QOIOTHYECKUE
NIPU3HAKH; HOMYISALKS; Oa3aibHbIe XKENE3KH; HHTPOrPECCUBHAS THOPHIU3ALIUS
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Beenenne

Tomonb aymmcteiit (Populus suaveolens Fisch., cekuus Tacamahaca Mill.) —
TOPHO-IOJIMHHBIN BHUI, 3aCEIAIONINI TPHPYCIOBBIC AJUTIOBUATTBHBIC OTIOKCHHS U
TIPUYPOYEHHBIA K TIOWMEHHON W IEPBOM HAAMONMEHHOU Teppacam pek [1]. 3to
OJIVH 13 HauboJee MIMPOKO paclpoCTPaHEHHBIX TOWMEHHBIX BUJIOB poaa Populus L.
B EBpazuu. Ero apean npoctupaercs ot BepxoBuid p. EHncel 1o ceepa SAnonuu,
Kopeu, Monronuu u Kuras Ha tore, 10 UyKOTCKOTO MOJIyOCTpOBa Ha CEBEpE.

HecMmotps Ha o0mmpHOE pacipocTpaHEeHUE U IICHHBIC XO3SCTBEHHBIE CBOM-
cTBa, P. suaveolens octaeTrcsa Majno u3ydeHHbIM [1]. B nuTeparype onucaHus Tak-
COHA, KaK ITPaBHJIO, OTPAHWIHUBAIOTCS (DIOPUCTUIECKUMH CBOIKAMH H OIIpEIe-
nutensamMu [2—7], 3a uckimodenneM Monorpaduu B.T. Bakynuna [1], B koTOpOo#t
aBTOp ITOCTapajcsS MAKCUMAaJIbHO MHAPOKO 0000IINTS UMEIOIIHECs] MATePHAIIEI TIO
MOp(hoIOTHH, aHATOMUH, YKOJIOTUH, OCOOCHHOCTAM POCTa U NMPUMEHEHUIO B Ce-
nexrmy. OJHAKO MHOTHE BOIIPOCHI, HECMOTPSI Ha MCCIICIOBAHUS, TPESATIPUHSTHIC
B TIOCTIETHUE TOJIbI, OCTAIOTCS MO-MIPEKHEMY OTKPBITHIMH, B YACTHOCTH, 3TO Ka-
caeTcst m3MeHYMBOCTH P. suaveolens [1, 8-11], ero rubpunusammu ¢ P. laurifolia
Leded. [9, 11], o0bemMa caMOro TaKCOHA U CUCTEMATUIECKON CaMOCTOSITEIBHOCTH
P. maximowiczii A. Henry u P. koreana Rehd. [8, 12]. OTBeTHTs Ha 3TU BOMPO-
CBhl MO)KHO TOJIBKO MMes YeTKHE MPEACTABICHUS O BapuaOeIbHOCTH MPU3HAKOB,
KOTOPBIE CUUTAIOTCS BHAOCTICIM(DUIECKUMHE Uil P, suaveolens W, B IEpBYyIO ode-
penb, BEreTaTUBHBIX OPraHoOB, IOCKOJIbKY OTIIMYHS TOOETOB U 0COOEHHO JIUCTHEB
y Populus oI0XKeHbI B OCHOBY KITIOUEH OTpeeTuTeNeil i CBOJIOK.

Ob6nanast OOMIMPHBIM SKOJOTMYECKH T'€TePOreHHBIM apeayioM, P. suaveolens
JOIDKEH OTIIMYAThCS 3HAYUTENFHON N3MEHIMBOCTEIO H, B YACTHOCTH, MOPQOIIO0-
TUYECKUX MPU3HAKOB BETETaTUBHBIX OPraHOB. M 5TO HEOMHOKPATHO MOTYEPKUBA-
IOT aBTOPHI, KaCaBIIHECs STOTO BOIPOCA, MPUIEM, ONEpUPYs, KaK MpaBHIIO, Tep-
OapHBIMU COOpaMH C Pa3IMYHBIX TEPPUTOPHIA apeana, OHHU MBITAIUCH BBHIIBUTH
Kakne-1u00 reorpapuuecKie 3aKOHOMEPHOCTH B €€ IposIBIeHIsIX. KoreuHo, oT-
puLaTh HaIU4YMe reorpauyeckoil K3MEHYUBOCTHU MIPHU TaKOM OOILIMPHOM apealie
a0COIOTHO HEBEPHO, M PEaIM3yeMOe HAlpaBICHUE WUCCIEIOBAHUN MMEET CBOIO
neHHocTh. OnHaKo, Kak MbI yke orMedand [13], nmpu uzyuenunu poxa Populus L.
MIEPBOCTENICHHOE 3HAUYCHNE UMEET IPaBIIBHEIH cOop repbapus. Toipko mpu yc-
JIOBHH, YTO OH BEJIETCA CO B3POCIIBIX IEPEBBEB, C YKOPOUEHHBIX TTOOETOB CpeIHEe
9acTH KPOHBI, MOTyICHHBIC MaTepHalbl MOKHO MCIONB30BAThH ISl CPABHUTEIIh-
Horo aHanuza. Kak moka3piBaeT Halll ONbIT paboThI C repOapHBIMU MaTepHalaMu
Pa3HBIX KOJUIEKIWH, OOIbIIas 9acTh N3 HUX STHM TPEOOBaHUSAM HE COOTBETCTBY-
er. Eme A.K. CkBopuoB u H.b. bensuuna [8] ormeuanu, uto y P. suaveolens
W3MEHYUBOCTD JIBOSIKAS: TCHOTHITMUECKAs (MEXKUHIUBHUIyalbHAs) 1 BO3PACTHAS,
MpUYeM TIOCTIeTHSS CBA3aHa HE TOJIBKO C BO3PACTOM JIepeBa, HO U ero yacteid. OHH
K€ YKa3bIBaJIM, YTO «U3MEHUYMBOCTD IPOSBILLIACH B 3HAYUTEIHFHON Mepe mapai-
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JIETIHHO, B Pa3HBIX YacTsxX apeanay. [lociemnee, 6e3yciiOBHO, OTpaXkaeT OOIBIIYIO
POJIb BHYTPUIOMY/SIIUOHHOTO pa3Hoo0pasust y P, suaveolens. 3HaunTenbHas A0
BHYTPUIONYJSILUOHHOW M3MEHYMBOCTU OTMEYEHA PsiioM aBTOpoB y P nigra L.
[14-17], P. laurifolia [18, 19] u B uenom y BunoB Populus [20]. IloaToMy ToOIBKO
oCIIe U3y4YeHHs BAPbUPOBAHMS IIPU3HAKOB HA YPOBHE MOMYJISIIUA MOXKHO paccMa-
TPUBATH CHEIU(UKY MEKXIOMYISIIHOHHON U3MEHIUBOCTH. 1 371€Ch, K COKAJICHUIO,
MBI CTOJIKHYJICH TIPAKTHYECKHU C TIOTHBIM OTCYTCTBHEM JaHHBIX TI0 3TOMY BOIIPOCY
y P. suaveolens. Tonpko B pabore M.B. KoctuHoii ¢ coaBT. [9] npuBeneHa cpas-
HUTEJIbHAS XapaKTepPUCTUKA JTUCTHEB Tpex Homyisimid u3 VpkyTckoi obrmactu u
Bypsitiu, HO 6€3 MOP(HOMETPHUECKOTO aHANIN3A.

Kakne xe Mopgonornieckrne NpH3HAKA BETE€TATHBHBIX OPTaHOB ITO3BOJISIOT
uaeHTU(UIUpoBaTh P. suaveolens xak TakCOH? BOIBIIMHCTBO aBTOPOB OTMEUa-
IOT B Ka9eCTBE OCHOBHBIX IIPH3HAKOB JIMCTOBOH IIACTHHKH: 1) HAMOOIBIIYIO €e
HIMPUHY OOBIYHO IOCEPEANHE €€ JITUHBI WIIM HEMHOTO BBIIIE; 2) PE3KO CTAHYTYIO
BEPXYIIKY B KOPOTKOE 3a0CTPEHNE; 3) CEPALIEBUIHOCTh OCHOBaHUS; 4) HAIMYINE
BBIEMKH B MECTE IIepexo/ia Yepellka B JINCTOBYIO INIacTHHKY [1, 8, 11]. Caenosa-
TENBHO, IpU uAeHTH(GUKAIMN P. suaveolens BaxXHBI popMa JINCTOBOI IUIACTHHKH,
ee ocHoBaHMA U Bepxymku. Onnako HO.A. HacumoBuu ¢ coabt. [11] yka3biBa-
0T, YTO JIMCThSI HA YKOPOUCHHBIX MOOErax B3pOCIOro JepeBa MOTYT OBITH TPeX
THUIIOB: 1) KpyIHBIC U KPYINbIE C MOYTH MPOJABICHHON BEPXYyLIKO; 2) TUIHY-
HBIE, T.€. OBaJIbHBIE WJIM OOPATHOSMIIEBUIHBIC C BHE3AITHO 320CTPEHHON KOPOTKOM
BEPXYILKOii; 3) stiiieBUAHBIC C MOCTENEHHO Cy>KHBatoIIencs BepxyKkoiil. To ecTs
Ba)KHBIC JUIS BEISIBJICHUS BU/Ia MIPU3HAKN OTIIMYAIOTCS TOBOJIBHO BBICOKOW DHJIO-
TeHHOI U3MEHUUBOCTBIO.

OTHOCHTEIIFHO «HOBBIM)» IPU3HAKOM, XapaKTepu3ytommM P. suaveolens, siB-
JIsieTcsl Hanu4ye XelIE30K B OCHOBAaHUHU JHMCTOBOM miacTUHKHU [9]. B Gonee pan-
HUX paboTax MJaHHBIX O pa3BUTHHU Y P. suaveolens 6a3ambHBIX jKeIE30K (FKEIEIKH
CBEpXY Ha CTBIKE YEpELIKa U JINCTOBOI IUNIACTUHKH) HE IPUBOIIIOCH, 60JIee TOro,
B cBozike «CocyaucTeix pacteHuil coBerckoro [lampaero Bocroka» B.A. Hemo-
JY’)KKO [6] B KiTrOUe 7S OTpeNeIeHus: BU0B poaa Populus yka3plBaeT OTCYTCTBUE
JKENE30K KaK XapaKTEPHBIN MPU3HAK BCEX <JIYLIUCTBIX» TOMOJIEW pernoHa. Hc-
cienosanust M.B. Koctunoit ¢ coaBt. [9] momynsmuii B MpkyTckoil obnactu u
BypsaTuu nokasany, uro 1/3 repOapHBIX JTHCTHEB COOPOB HMEIOT XOTS OBI IT0 OHO-
My JIHCTY C kené3kamu Ha nobere. Yare xen€3ku HEOOIbIINE, HO BCTPEUaroTCs
repbapHBIe 00pa3mbl, Y KOTOPHIX MPAKTHICCKH Ha BCEX JICTBSIX IPHCYTCTBYIOT
JIOBOJIBHO KPYITHBIE KETIE3KH.

[ockomeKy HEKOTOpBIE TPYAHOCTH B M3YYCHHUH BHYTPHBHIOBOH H3MEHUHBO-
CTU y BUAOB pona Populus MOXeT BHOCUTb MeXBUa0Bas rubpunusanus [11], To
HCCIe0BaHNe BapHaOeIFHOCTH B TOMYJIALNSAX, YIAICHHBIX OT €€ COBPEMEHHBIX
30H, IPEJCTaBSIET TEOPETUUECKUI U MpaKkTHUeckuil uHTepec. OTHUM U3 TAKUX
peruoHoB apeana P. suaveolens sensiercsi CeBepo-Boctok Poccun. Ha teppuro-
pux UyKOTCKOrO aBTOHOMHOTO OKpyTa P. suaveolens pacipocTpaHeH B MOIMax pex
Ha TIEPUOINYCCKHU 3aTOIUIAEMBIX ydacTkax, o0pasys ¢ Chosenia arbutifolia (Pall.)
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A.K. Skvortsov TormoseBo-4o3eHueBbIe Jieca. Ha ceBep oH npoHmkaet 1o p. Ilertsi-
Melb 3a 69° c. 111., caMble BOCTOYHBIE TOIOIEBO-Y03EHUEBBIE POILUIIBI HAOTIOIAIOTCS B
OacceitHe p. DKUTHIKH (TIPUTOK p. AMIy3ma), BepXxoBbsx pek Kanuanan, bon. Ocuno-
Bast. TOMONBPHUKH STOrO PErMOHA OCTAIOTCS MPAKTHIESCKH HE M3yYeHHBIMH [ 1].

Lens nanHOTO MCCIEOOBAHUS — OXapaKTEPU30BaTh H3MEHUYUBOCTH MOpdoio-
THYECKUX TPU3HAKOB BEr€TATUBHBIX OPraHoB P. suaveolens B momymsuusax Yy-
KOTCKOTO aBTOHOMHOTO OKpyTa.

Marepuajbl 1 METOANUKH HCCJIEI0BAHUS

Uccnenosanus nonyisuuit P suaveolens nposenens! B 2020 r. B bummOuH-
CKOM paiioHe UyKOTCKOro aBTOHOMHOIO okpyra. PalioH uccienoBaHuil Xapak-
TEpU3YeTCS HU3KOTOPHBIM peNbeOM: C YBEITHUSCHHEM BBEICOTHI MECTHOCTH IIPO-
CJIC)KUBAETCSl CMEHA IMOSCOB PACTUTEIBHOCTHU. JIecHbIE COOOIIECTBAa 3aHUMAIOT
pEeYHBIC TONWHBI M HIDKHIE YacTH CKIOHOB comoK. Hambonee mmpoko pactpo-
CTpaHEHB! JIMCTBCHHUYHBIEC PEIKOJICChsI C HECOMKHYTBIM JIPEBOCTOEM M3 Larix
cajanderi Mayr. C yBemMUCHHEM BBICOTHI IOSIC JINCTBEHHHYHBIX PEIKOJICCHIA
CMEHSETCA IOATOJBIIOBBIM MOSCOM — KPYNHOCTJIAHUKOBBIMHU COOOIECTBAMU C
nomuHupoBanueM Pinus pumila (Pall.) Regel. Ha BepmmHax comok ¢gopmupy-
eTcs PaCTUTENIBHOCTh TOJIBLIOBOTO MOsICA: KYCTapHUUKOBO-JTUIIAHUKOBBIE U 3€-
JIEHOMOIITHO-JIMIIAWHUKOBbIE TYHIpPHL. B nonuHax pek 3HauMTENbHbIE IJIOLIAIN
3aHUMAIOT KyCTApHUKOBBIE OCOKOBO-IYIIMIIEBBIE TyHApoOonorta. Ilo moiimam
PEeK Ha IMecYaHO-TAICYHBIX CyOCTpaTax HEMIMPOKUMHE ITOJIOCaMH BIONb pycia
IIPOU3PACTAIOT TOMOJIEBO-4O3€HUEBbIE Jeca. Kak mokas3any Hamu HaOIrOCHUS,
P. suaveolens mmpoxo HCIIONB3yeTCs B 03CICHEHNUH HACEIICHHBIX IMYHKTOB Uy-
KOTCKOTO aBTOHOMHOTI'0 OKpyra 1 Marasianckoit o6nacty. PacteHust MeCcTHBIX 110-
MYJISIIANA OTIMYAOTCS BEICOKOH 3MMOCTOHKOCTBIO, OBICTPBIM POCTOM B CYPOBBIX
YCIIOBUSIX PETMOHA U 4aCTO KOMIAKTHON KOJIOHOBUHOM KPOHOM.

Tpu u3 uccnenoBaHHbIX nomyisinuid: «banmvka», «Tammar» u «Ilecuanka» —
pacronoxeHsl Ha mupore CeBepHOTO MOISIPHOTO Kpyra B MoWMax OJHOUMEH-
HBIX peK B OacceiiHe p. bonbimoit AHroil. Bce oHM W30MMpOBaHEI JAPYT OT Apyra
ropHbiMH MaccuBaMu. Camasi ceBepHas nomyssinusa «bunmubuno» npuypodeHa kK
npaBomy Oepery p. bonbmioit Kenepseem (6acceiin p. Manbiii AHIOM) Ha TpaHUIIE
r. bunuOuno, oHa yaaneHa ot ocranbHbIX Ha 200 kM. Bee momynsiuy BeIOpaHbl B
TOITOJIEBO-Y03CHUEBBIX MIONMEHHBIX Jiecax (Tabi. 1).

J1s UCKITIOYEHHs] BO3PAcTHON M3MEHUYMBOCTH cOOp repOapHOro Marepuana
MIPOBEICH TOJIBKO C YKOPOUCHHBIX ITOOCTOB FOXKHOM CTOPOHBI CPEIHEH JaCTH KPO-
HBI PENPOIYKTUBHO 3pEIbIX JepeBbeB. [Ipy 5TOM yuUTBIBAIM CKIIOHHOCTH Oallb-
3aMHUYECKUX TOTIOJIEH K 00pa30BaHHUIO KIIOHOB, IOBTOPHBIX COOPOB BHYTPH KIIOHA
TIarenbHo u3beranu. C kaxoi ocobu oTéupanyu mo 15 NOTHOCTBIO Pa3BUTHIX,
HETIOBPEXKIEHHBIX JUCTheB [21]. Ha kakmoM nmucte m3MepeHsl OCHOBHBIE MOP-
(omeTpHuecKre MPU3HAKN U PacCUUTAHbI IPOU3BOAHBIE (MHJIEKCHI). Beero mus
Mopdosorudeckoro uccienoBanus npusiedeHo 1 800 ucTheB.



Mopgponozua Populus suaveolens Fisch. 23

Tabnuna 1 [Table 1]
Mecra cOopa moJieBOro Mmarepuasa
[Places of field material collection]

Hazpanue Teorpaduueckue Konugectso nepe-
MOIYJIAUN KOOpAMHATHI BHCB/JIUCTHEB, IIT. Tun neca
[The name [Geographic [The number [Forest type]
of the population] coordinates] of trees / leaves, psc.]
Tononépo-uo3eHNEBbII
Bbunmbuno 68°03'44"N 30/450 Ky CTapHHqKOBO'ma:
[Bilibino] 166°27'57"E KOBO-pa3HOTp?BHI>II/I
[Poplar-chosenia sub-
shrub-cereal-forb]
Tononépo-uo3eHu-
Baumka 66°32'39"N 30/450 CBbIC KycTapHPI‘IK(i—
[Baimka] 164°15'50"E BO- pa3HOTpaBHLIH
[Poplar-chosenia
dwarf shrub-herb]
Tononépo-uo3eHu-
Tamiar 66°30'46"N 30/450 CBBIC KyCTapHI/I‘IK(\)'-
[Tallag] 164°28'22"E BO- paSHOTpaBH.BII/I
[Poplar-chosenia
dwarf shrub-herb]
Tononépo-uo3eHu-
Iecuanka 66°38'56"N 30/450 CBbIC KyCTapHI/I‘-IK(\)’-
[Peschanka] 164°22'42"E BO- pa3HOTpaBHLIH
[Poplar-chosenia
dwarf shrub-herb]

Mopddonoruueckue npusHaku P. suaveolens UCcienoBalli ¢ UCIOIb30BaHU-
€M CpaBHHTEIBHO-MOpdomornaeckoro merona. Omnucanue MOpPQOIOTHH TPO-
BeqeHo o An.A. @exopoBy c coabT. [22]. IIpu 3TOM H3y4eH KOMIUIEKC MpH-
3HAKOB: ()OpMa JIMCTOBOH IUIaCTHHKH, €€ BEPXyIIKH W OCHOBAHHS, HAINIHE
0a3aJbHBIX KENE30K, omylIeHus yepeika. OnpeneneHue GOpMbI IPOBEEHO MO
uHaekcy A/L [23], toe A — paccTosiHEEe MEXIY CaMO# IUPOKOH Y4aCThIO JTUCTO-
BOH TUIACTMHKH M €€ OCHOBaHHEM (MM), L — AyiMHA MUCTOBOM MIIaCTUHKH (MM),
HCTIONB3YS cnenyronue nauana3onsl: < 0,25 — tpeyronpras; 0,25-0,35 — siine-
BUIHO-TpeyroibHas; 0,35-0,45 — gituesuanas; 0,45-0,55 — snauntuueckas;
0,55-0,65 — obparnostiiieBuanas; 0,65-0,75 — BBICOKO OOpaTHOSHIICBUIHAS,
>0,75 — 0OpaTHO-TpEyTOIbHAS.

Omnymenne gepenika JIFcTa UCCIEIOBAHO C IIOMOIIBI0 CTEPEOCKOITNIECKOTO
mukpockorna MBC-10 (JI3OC, Poccus) (x16,3). Crenenb pa3BUTHsI TPUXOM Olle-
HUBAIIH 110 IIKaJie: | — 9eperrok ToJblid, TPUXOM HET; 2 — PEIKO OITYIIEeH, BOJIOCKA
paccesiHbl 10 TIOBEPXHOCTH; 3 — TyCTO OIyIIEH, BOJIOCKH MOKpbIBatoT 50% mo-
BepxHOCTH [24].

Juid kaxmoil MOmyJsAuy pacCYUTaHbl YacTOTHl MOpd M MOKa3zaTelu, Xapak-
TepU3YIOIe GEHOTUITHYSCKYI0 U3MEHYHBOCTh, HCIIOIB3Ysl 0000IIECHHbBIC TOKa-
3arenu, npemioxeHHsie JILA. XXuBotockum [25], B.II. IlyTeHUXUHBIM C COaBT.
[26], C.B. boponHnkoBoii ¢ coasrt. [27].
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YacrtoTsl Mopd ompeneneHs! o ¢popmyiie [25]
I, (1)
N
7€ 72 — KOJIMYECTBO CIIy4acB OOHAPYKEHUS HCCIIEAyEeMBIX MOp( B BBIOOpKE; N —
o0mmii 00beM BHIOOPKH.
OmuOKy 4acTOT ONpeAeNsIn o GpopMyrne
p(1-p)
Sp= [P @
J71s1 OLIEHKY YPOBHEH H3MEHUYNBOCTH M CPABHEHUS OMYIISAIHIA 110 TOIUMOP(d-
HbIM (DEHOTHUIIMUECKUM TIPU3HAKAM KCITONB30BaH MOKa3arenb (MHIEKC) BHYTPH-
MOMYASIIUOHHOTO pa3HooOpasus JXKusotosckoro (W) [25]

2
w=(/p1+fp2+ -+ fpm)". (3)
e p,, ..., p, — 9acTOThl MOP( B MOMYIIALMH.
Omubxa (Sp) onpeaenena no ¢popmyie [25]

5,= [Hmmw), @

7€ m — KOJIIMYeCcTBO Mop( B momyasiuu; N — oOmuil 00beM BBIOOPKHU B MOIMYJIs-
M.

OneHKy pazHOOOpa3us MPU3HAKOB HAa KAXXIOM JAEpeBe, BHYTPU- U MEXKIIOIY-

JSIIMOHHOM YPOBHSX OCYIIECTBILUIH C IOMOIIBI0 HHPOPMAIIOHHOH Meps! Lllen-

HoHa (H) [26] N
H=—Zpi Inp;, (5)
i=1

rne H — unnexc lllennona, p, — nons i-ro BapuaHTa npu3Haka B BeIOOpKe; N —
o0IIee KOJIMYECTBO BAPHAHTOB, BELSIBIICHHBIX B BEIOOpKe. [Ipn aTOM paccumranst
ClIelyIOIIHE TI0KA3aTelu.
Wnnexe pasnooOpasus B nommynsuuu (H,) [27]
Hy = (Hy + +Hp)/N (6)

rne H, ..., H —unnexc pasnoo6pasus 1y ocobu; N — o0umit 00beM BHIOOPKH
B TIOITYJISIIHH.
Wnnexe pasnooOpasus 1jis cyMMapHoii Beibopku (M) [27]

Hy = (Hy + - Hy)/N (7
e H , ..., H —unnekce pasnoobpasus st ocodu; N — o6mui 00beM CyMMapHO#
BBIOOPKH.
Cpenree 3Ha4eHNME MHEKCA Pa3sHOOOpasys BRIOOPKH (H ) mist mommyssimii [27]
H, = (Hg + - H})/n, (®)

TJIE # — KOJIMYECTBO MCCIICAOBAHHBIX MTOMYIISIIIHA.
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Wnneke pasnooOpasus BEIOOPKM BHYTPH MOMysumi (F) [27]
Fy = Hy/Hey (€]

Wnnexe MexnonynsiuoHHOro pasnoobpasus (F, ) [27]
Fwn = (HCM - HH)/HCM : (10)

Cratucruyeckass 00pa0dOTKa IOIYyYCHHBIX NaHHBIX BBHIIIOJHEHA C HOMOIIBIO
nporpamm Excel u SPSS 23.0 [28].

Pe3ysabTarsl Hccaeq0BaHNS U 00CYKIeHTE

TononeBo-u03eHUEBBIE JIeca B HCCIEN0BAHHOM palloHEe IMPOU3PACTAIOT Y3KOii
MIOJIOCOH Ha aJUTIOBHAJIBHBIX MECYaHO-TAICYHBIX OTIIOKEHMAX B ITOMMax peK (puc.
1). ApeBocToii 00pa3oBaH TononeM IymHcTeM (P, suaveolens) u uo3eHuei TONOK-
HAHKOMCTHOH (Ch. arbutifolia), Beicotoii 12—14 m, nuametpom Torons 16-20 cm,
yo3zeHuu 26-30 cM. CTBOJIBI TOMONS ManocOexucThIe, NpsiMble. Kopa B HIDKHEH
YaCTH IPOIOITOBATO-TPEIINHOBATAsI Ha BEICOTY 1—1,5 M, BBIIIE I1aaKas 6enoBaTo-
cepast. KpoHa 00bIYHO KOMIIAKTHAsI, Y CTApbIX JEPEBbEB PACKUIUCTAs], BETBH CPE-
Hel TommuHbl. OYUIIEHHOCTh OT CYXHMX BETBeH xopomras. KycTapHUKOBEI spyc
uMeeT cpeaHyro BeICOTy 110 cM, TycToil u HachILIEHHBIN, OObIUHBI Ribes triste
Pall., Lonicera caerulea L., Duschekia fruticosa (Rupr.) Pouzar, Salix krylovii
E.L. Wolf, S. pulchra Cham., S. schwerinii E.L. Wolf u 1p. B TpaBsiHO-KycTapHUY-
KOM sIpyce pe3KO TOMHUHUPYIOT KHSDKCHHKA OOBIKHOBEHHAS, MaJIMHA apKTHICCKas
(Rubus arcticus L.) nnu Beiinuk Jlanrcnopda (Calamagrostis langsdorffii (Link)
Trin.). MoXOBO-THIITAWHUKOBBIN SpyC HE pa3BUT. DIOpPUCTUYESCKUN COCTaB 3THUX
COOOIECTB HACUUTHIBAECT 25—35 TAaKCOHOB BBICIIUX COCYIUCTBIX pAacTeHUIl Ha
mpoOHyto miomans (20 x 20 m). TononeBo-403eHUEBBIE Jieca — HEIOJITOBEYHBIC
coo0IIEeCTBa, B HUX OBICTPO Pa3BUBAETCSl MOIIHBIN noapoct Larix cajanderi. To-
TIOJTEHUKH I10 MEPE TOTO, KaK OHH BBIXOIST M3 30HBI 3aTOIUICHHUS, B BO3PACTE OKOJIO
40-50 net HauuHAIOT MOrubath (cM. puc. 1). CHauana y nepeBa 3achIXaeT U 3aTeM
00JIaMBIBaeTCs BEPIIMHA KPOHBI, OTIA/IaI0T KPYITHBIE BETBH, M IIOCTETIEHHO OHO BCE
oTMHpaeT. EquHnuHbIe KpynHBIC AepeBbs P suaveolens BBICOTON 25 M U quame-
TpoM 50—60 cM oTMEJaTUCh TOIBKO HA OCTPOBax p. banmka.

IoiimMBI HCCIIEIOBAaHHOTO PETHOHA XapaKTEPHU3YHOTCsS OONBIION CKOPOCTHIO
QIDTIOBHAJBHBIX MPOIIECCOB, a UX PACTHTEIHFHOCTE NMPHUCIOCA0INBACTCS K YCIIO-
BUSIM NIEPUOMYECKOTO MOATOILICHUS U OJieAeHEeHHs. Pycio yacTo HeycToiunBOe
1 CBOOOMHO «TYJISET» IO MONHHE. B 3THX SKCTpeManbHBIX YCIOBHUAX IPHPYCIIO-
BbIE raJICUHO-NIECUaHbIC HAHOCKHI OJIIDKE K ype3y BOJBI 3acelsieT Y03eHHsl, Ha 00-
Jiee BBICOKHMX yYacTKaxX CENMUTCS TOMoNb. CesHIBI 000MX BHIOB OBICTPO PacTyT
U TIO/IBEPTaOTCs JKECTKOMY BO3JACHCTBHIO MOJIOBOAbS. bojblias 4acTh moOeros
TOTOJS TIPU 3TOM EKETOIHO «CPE3aeTCsh JBIOM, B OTBET OTPACTAIOT HOBBIC, H
pacTeHue mpuoOpeTaeT KycTOBUAHYIO ¢opMy. Ha 3ToM 3Tame MOXXHO HEpeaKo
HaOMIOaTh, KOTAa KPYITHBIE CTBOIUKH AJHHON 110 3—4 M norpebaroTcs ajuTioBUEM
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B TE€UEHHE OJJHOTO CE30HA M OT HUX B TEUEHHE HECKOJBbKHX MOCIEIYIOMINX JIeT
OTPACTAIOT BEPTUKAIBHbIE OOETH, B pe3yibrare GopMUpYeTCs JTHHEHHBIH KIOH
[29]. Bo Bcex uccneJ0BaHHBIX HACAXJACHUSX P, suaveolens KIOHOBast CTPYKTypa
ObLIa XOPOLIO BBIPAXKEHA, M 9TO YYHTHIBAIOCH PH cOOpE MATEPHAIIOB IS H3Y-
YeHHs N3MEHYMBOCTH.

Puc. 1. Tononeso-4o3eHuensbie Nieca p. baumka (poro A.B. Kinnmona)
[Fig. 1. Poplar-chosenia forests of the Baimka river. Photo by Andrei Klimov]

[TockonbpKy CpOKM HAIIMX HCCIIEAOBAHUI COBIIANHN C TIEPHOIOM ILIOJOHOIIE-
Hus U co3peBanus cemsH (¢ 10.07 mo 20.07.2020 1.), 5TO MO3BOIWIO U3YYUTh
MOJIOBYIO CTPYKTYpPY HCCIENOBAaHHBIX MOMyJsiuid. B HuX pes3ko mpeobmamanm
Myxkckue ocodu (70-85%), kak U B MCCIEOBAaHHBIX HAMHU paHee HaCAKIACHUAX
P. laurifolia [30].

PaccmoTpuM 0cobeHHOCTH MOP(OJIOT MY BETETATUBHBIX OPraHoB P, suaveolens.
Jns Hero, Kak M IS JPYTHX MPEACTAaBUTENEH CEeKINH 0arb3aMUIeCKUE TOMONS
(Tacamahaca), xapaktrepHa nuddepeHnuanms YKOpOUeHHBIX M0OET0B KPOHBI Ha
JIeNTOOIaCThI U IUCKOONIACTHI. YIITMHEHHBIC TIOOETH Y BCeX 0c00e B M3YYCHHBIX
MOMYJISAUSX [WIMHAPHYSCKUE IO BCEH JITHHE.

Bo Bcex mccrenoBaHHBIX HACAKICHUAX HAOMIOMamach o0masi KapTHHA — JH-
CTOBBIC IUIACTUHKH HA YKOPOUCHHBIX TOOErax 0ObIYHO 3arHYTHI IO KpasiM BBEPX
U CIIOKEHBl B BHUJE «JIONOYKH». DTO, BEPOSTHO, OOYCIOBICHO OTCYTCTBHEM
YCTBUIl Ha BEpXHEH cTOpoHe IIacTUHKH [1, 31], u Takoe «cioxkeHue» obnerya-
eT TpaHcupanuo. Bo3MOKHO, 3TO SBISETCS BAKHOW ajanTtaiiei B cyOapKTH-
YecKkuXx ycioBusx peruona. s P suaveolens BO Bcex NMOMYNSIMAX XapakTep-
HBI Be ()OPMBI JIHUCTOBON IUIACTUHKH: OOpaTHOAWICBHIHAS M DIUIMIITHYECCKAS
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(tabi. 2). Kak u y viccieqoBaHHBIX HAMU JIPYTUX BUIOB Populus, Ha SHIOTCHHOM
YpOBHE MOXXHO HaOIOaTh cpasy HecKosbko (opM, HO mpeobmagaet ogHa [23]
— oOparHOsiIIeBU/IHAS, ¢ MAKCUMAJIBHOM [IMPUHOW BBIIIE CEPEIHHBI €€ JUTHHBI
(57-70%). B xaxxaoi U3 U3y4eHHBIX MOMYIALNN HAOMIONANNUCH OT/IENbHBIE pac-
TEHUSI C Y3KUMH JINCThSIMHU, IPEUMYIIECTBEHHO MPOJIOJITOBAaTO 00PaTHOSHIICBUI-
veiMu (3,5-10%). Ha ¢oHe cocemHux nepeBbeB OHU PE3KO KOHTPACTUPOBAJIH,
MOCKOJIBKY IIPH CJIOKEHHOM IIACTUHKE X KPOHA [IPOCMATPUBAIIACK, IIOYTH KaK B
0€3JINCTHOM COCTOSTHHH.

Tabnuna 2 [Table 2]
BerpedaeMocTh NPU3HAKOB B MOMYJISIHUSIX O HECMEIEHHOI OLeHKe YacTOT
[The frequency of occurrence of traits in populations by unbiased frequency estimate] (p £ Sp)

ITonynsauuu [Populations]
H%zi}:? K %Egzgfg Bunnbuno baumka Tammar | Ilecuanka
[Bilibino] [Baimka] [Tallag] | [Peschanka]
Snmanmaueckas | 194/0,431 | 193/0,428|169/0,366 | 139/0,309
®dopma nHcTO- [Elliptical] + 0,023 + 0,023 +0,021 +0,021
o e Obparnosit- 256/0.568 |257/0.572|281/0,625| 311/0.691
P LeBRIHA +0,023 £0,023 | £0,023 | +0,022
[Obovate]
® Kopotxo 25/0,834 | 26/0,866 | 24/0,800 | 24/0,800
OpMa BEPXYII- 3aocTpeHHa £0,067 | £0,062 | £0,073 | +0,073
KU TUIACTUHKHA [Short pointed]
[Blade top shape] 3aocTpenHast 5/0,166 4/0,134 | 6/0,200 | 6/0,200
[Pointed] +0,067 £0,062 | £0,073 | +0,073
KTuHOBUIHAS 13/0,433 | 18/0,600 | 10/0,333 | 14/0,466
®dopma 0CHOBa- [Wedge-shaped] + 0,090 + 0,089 + 0,086 +0,091
[’;‘;“ggcmlfa““] Oxpyrito-Kmi- 17/0,567 | 12/0,400 | 20/0,667 | 16/0,534
© base shape HOBRHas +0,090 +£0,089 | £0,086 | +0,091
[Rounded-wedge]
] _ _ _ _
o 5 11/0,366 | 28/0,933 | 10/0,333 | 12/0,400
[Prelt}i]g;:Hllft?e::;ecEKa +0,087 +0,045 | £0,086 | +0,089
p 3 19/0,634 | 2/0,067 | 20/0,667 | 18/0,600
+0,087 £0,045 | £0,086 | +0,089
0 235/ 0,522 | 153/0,340| 84/0,186 | 95/0.211
JTuctes 1 70/0,155 | 78/0,173 | 64/0,142 | 40/0,088
¢ KenE3KaMu 2 145/0,322 | 212/0,471]297/0,660 | 305/0,677
[Leaves with glands] 3 - 7/0,015 | 4/0,008 | 10/0,022
4 — — 1/0,002 —
Bonee uem y 50% 25/0,833 | 30/1,000
[More than 50%)] 16/0,534 1 2000667 | " 467 | 10,000
Kenéskn Menee uem y 50% 5/0,167
[Glands] [Less than 50%] 11/0,366 7/0,233 + 0,067 B
He Bbipaxenst
[Not expressed] 3/0,10 3/0,10 B B

Ipumeuanue. p — yactora Mmopd, Sp — omrrbKa 4acToThl MOPQ.
[Note. p - Morph frequency, Sp - Morph frequency error].
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Ha ykopoueHHBIX moOerax B CpeHE JacTH KPOHBI y BCEX JINCTHEB OIHOTO
JiepeBa Bcerla BeIpaykeHa TOJIBKO OlHA (popMa BEPXYIIKH U OCHOBAHUS JIUCTOBOM
IUTAaCTHHKU. Bo Bcex M3ydeHHBIX NONMYIIISIX P. suaveolens mpeobiagami ocoon
C KOPOTKO 3a0CTPEHHOM (PE3KO 3a0CTPEHHOM) BEPXYyIIKOW, HO Y 4—6 JepeBbeB B
HACaKICHHUH JIFICThS] UMEJIH IIOCTETICHHO 3a0CTpeHHy0 (opmy. Tosbko B mormyss-
uuu «banmkay npeodnagany pacTeHHs ¢ KIMHOBUIHBIM OCHOBaHUEM JIMCTOBOM
IJTACTUHKH, B OCTAIBHBIX — C OKPYIVIO-KIIMHOBHIHBIM (CM. Ta0m. 2).

Kak yxxe ormeuanocs, MOp(horornieckuMy MpU3HaKaMu JINCTA, XapaKTepHBI-
Mu it P suaveolens, SBISIOTCS B pa3HOM Mepe BBEIpaKCHHAS! CEPALCBUIHOCTD
OCHOBaHMsI JIUCTOBOH IJIACTUHKY M HaJIM4Ke HeOombIoi BeieMkH [1, 8]. Beiemka
B OCHOBaHHH JINCTHEB YKOPOUCHHBIX MOOETOB BHIpA)KEHA JOBOIBHO YaCTO, OCO-
OCHHO Y JIUCTHEB C OKPYIJICHHO-KIIMHOBUIHBIM OCHOBaHHEM, HEPEAKO OHA Tepe-
KpBIBaeTCs 3aKpYIJICHHBIMH JonacTsmu [8]. Hamuume ee, Ha Ham B3Dsm, oO0y-
CJIOBJICHO XapaKTepoM Iepexojia Yepellka B JIUCTOBYIO IUTACTUHKY. [leso B TOM,
9TO YepemoK y P. suaveolens pacrionaraercs B pa3HbIX INIOCKOCTAX C TUIACTHHKOM
Y BXOIUT B HEE IMOJ] YIJIOM CHHU3Y Ha HEKOTOPOM PACCTOSHUH OT Kpasi OCHOBaHUS
(puc. 2). XKeno0ok, BRIpaXCHHBIH Ha BEpXHEW CTOPOHE YepelliKa, MPOJ0JDKaeT
MPOCMATPUBATBCA Ha HEKOTOPOM PACCTOSIHUM Ha TJIABHOW JKWJIKE, MTOCTETIEHHO
KOHHYECKH CYXKasCh. 3IECh )K€, B MECTE BXOXKICHHS XEIT0OKa, OTBETBILTIOTCS
nepBble OOKOBBIE KHIIKU.

Puc. 2. JIuctest ykopoueHHBIX 1o0eroB Populus suaveolens (doto A.B. KimmoBsa)
[Fig. 2. Leaves of Populus suaveolens shortened shoots. Photo by Andrei Klimov]

OTHOCUTENBHO OMyIIIeHHs uepenka y P. suaveolens B nomynsiuu «banmkay
pe3ko mpeobmamaioT ocodbu ¢ peakuM omymeHueM (93,3%), B OCTaNBHBIX — C
rycteiM (60—66%). Ha sHIOTeHHOM ypOBHE XapaKTep OIyIIEHHUs HE BapbHpYeET.
JIHCTBS C TOJMBIMH YEpeIIKaMH B HCCIIEIOBAaHHBIX MOMYJISIIUSIX HE 00HAPYKCHBI.
TpHUXOMBI OHOKJIETOYHBIE, W, KaK IPaBHIIO, MPMKATHl K 4Yeperky. OHU 00bIY-
HBI Ha HIDKHEH MOBEPXHOCTH BIOJN KWJIOK, PEKE BCTPEUAIOTCS M Ha BEpXHEH
CTOpPOHE JIUCTOBOM macTuHkH. [locneqHsst y Bcex ocoOeil MENKOMOPIUHUCTAS,
«mIarpeHeBasD).
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VYpOBHH H3MEHUYHBOCTH PACCMOTPEHHBIX MOP(OIOTHYSCKUX MPU3HAKOB B
HCCIICIOBAHHBIX MOMYISIIIX OTIUYAIOTCS MO PA3BUTHIO 0a3alibHBIX JKEIE30K
(tabi. 3, 4). Ha sHI0TeHHOM YPOBHE 3TOT MPU3HAK CHIIBHO BApbUPYET OT TIOJTHOTO
OTCYTCTBUSA 10 1—4 5kené30K B OCHOBAaHUM IUIACTHHKY. OIHAKO TOJBKO B IOIYJIs-
musx «bunmbuao» n «banmkay ormedens o 3 ocobu (10%), THCTBS KOTOPBIX UX
HE UMEJIH U, HAPOTUB, B «Ilecuanke» Ha BceX pacTEHHUAX MPEOOIagaiy JIUCThS
C pa3BUTHIMH Xkell€3kaMu (cM. Tab. 2). B mepBbIX IBYX HacaXJICHUSIX OTMEYCHO
Y HanOoIbIlee KOJUMYESCTBO JCPEBBEB, Y KOTOPBIX KEIE3KH ObUIM Pa3BUTHI MECHEE
yeM Ha 50% muctbeB. OOBIYHBI JIMCTOBBIC TUTACTHHKH ¢ 2 xené3kamu (ot 32,2 1o
67,7% B nomynsiuu) ¥ oxHoi (ot 8,8 1o 17,3%) (cm. puc. 3). ons nucteeB 6e3
HUX B MOMYJBIIUSAX Kojiebanach oT 18,6 mo 52,2%. JIUCTBsI ¢ TpeMsl U YETHIPbMS
KenE3KaMU OTMEUEHBI SIMHUYHO BO BCEX MOMYJIIIHUAX, KpoMe «Brmbuno.

Tabauma 3 [Table 3]
YpoBHM U3MEHYHBOCTH IPU3HAKOB B nonyasauusax Populus suaveolens
1o unjaexcy ’KuBoroBckoro
[Variation levels of traits in Populus suaveolens populations according to Zhivotovsky index] (p + Sp)

IIpuznak [Trait]
dopma dopma dopma
. OnymieHue
HO]'IyJ'Ii[L[I/II/I JIMCTOBOH OCHOBaHUIA BeryLHKI/I N — Ba?)aJII)HI)IC
[Populations] | pmacTuHKH TUIACTHHKU IUIACTUHKHU [PF:: fiole JKETE3KH
[Leaf blade [Blade base [Blade top ubescence] [Basal glands]
shape] shape] shape] P
fggﬁfﬁ;‘o 1,985 + 0,008 | 1,988 + 0,028 | 1,742 + 0,122 | 1,960 + 0,051 | 2,722 + 0,158
fggx‘lz:] 1,988 + 0,007 | 1,976 + 0,039 | 1,679 + 0,134 | 1,495 + 0,158 | 2,604 = 0,185
[T%ng]r 1,943 + 0,007 | 1,940 + 0,062 | 1,798 + 0,110 | 1,940 + 0,062 | 1,742 + 0,122
gﬁ;’:}f‘;‘& 1,920 + 0,008 | 1,993 + 0,021 | 1,798 + 0,110 | 1,976 + 0,039 | 1,000 + 0,000

IIpumeuanue. |\ — TOKa3aTellb BHYTPUIIOMYISIMOHHOTO pa3HooOpa3us JKuBoToBckoro; Sp —
omnoOKa nokasaresns JKUBOTOBCKOTO.
[Note. p - Indicator of the intrapopulation diversity of Zhivotovsky; Su - Error of Zhivotovsky’s exponent].

Habnromaemast BapraGenbHOCTD pa3BUTHS 0a3aIbHBIX XKEIE30K, Ha HAI B3IV,
YKa3bIBACT, YTO 3TO HE BHAOCHEIM(pUIeCKuil mpusHak P. suaveolens, u ero mosiB-
JICHHWE B MOMYJIAIHUAX ceBepo-BocToka Poccuu TpeOyer moscHenus. U.A. UnbuH-
ckas [32] oTMeuaeT, 4TO y psiia MUOLICHOBBIX TAKCOHOB CeKLUM lacamahaca, B
yactHOCTH, P. baikovskajae Baranova ex Fot., npouspacrasiero B [Ipumopse, B
OCHOBAHHUH JIUCTA BCET/Ia UMEJACh Mapa OTHOCHTENBHO KPYITHBIX kené30K. OnHaKo
COBPEMEHHEIN P, suaveolens He pOACTBEH 3TOMY TaKCOHY, U II03TOMY TPYAHO pac-
CMaTpHBaTh HAJTMYHE 0A3aIbHBIX KENE30K B MOMYIISIUIX PETHOHA KaK aTaBU3M.

Cpenu COBpeMEHHBIX TAKCOHOB CeKInu Tacamahaca 6a3anbHbIE KEIE3KH Xa-
pakTepHsbI Uit aMmepukanckux P, trichocarpa Torrey & A. Gray u P. balsamifera
L. [33], a Taxke rumanaiickoro P. ciliata Wallich ex Royle.
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Tabnuna 4 [Table 4]
DeHoTHIIHYECKOE Pa3HOOOPa3ue BHYTPU U MexkAy nonyasiuusimu Populus suaveolens
no unjaexcy lllennona
[Phenotypic diversity within and between Populus suaveolens
populations according to the Shannon’s index]

[IpusnHax [Trait] H_ H, F. F
®dopma THCTOBOM TIIACTUHKH
[Leaf blade shape] 0,958 0,954 0,995 0,005
dopma 0CHOBaHHS TUTACTHHKH
[Blade base shape] 0,994 0,967 0,972 0,028
dopma BepXyIIKH TIIACTUHKH 0.669 0.664 0.992 0.008
[Blade top shape] ’ ’ ? ’
Onymienue yepenika 0,999 0,797 0,797 0,203
[Petiole pubescence]
BbazanbHble xené3ku
[Basal glands] 0,975 0,802 0,822 0,178
Cpennee
[Mean] 0,919 0,836 0,909 0,091

IIpumeuanue. H  — wHIeKC pa3HOOOpasus JUIs CyMMapHOH BBIOOpPKH; H — cpennee 3HaueHmne
UHJIEKCA Pa3HO00pa3ns BRIOOPKH JIs oMy suuii; F — unaexe pasHooOpasust BEIOOPKH BHYTPH
nomynsuii; F - — MHAEKC MEXIOMYIALMHOHHOTO Pa3HOo00pasus.

[Note. H_, - Diversity Index for the total sample; H - Mean value of the Diversity Index of the sample
for populations; F_- Diversity Index of the sample within the populations; F - Index of Interpopulation
Diversity].

Puc. 3. OcHoBaHHe THCTOBBIX IUTACTUHOK Populus suaveolens
¢ nByMms GazanbHbIMH jkené3kamu (porto B.B. [Iponikuna)
[Fig. 3. Base of Populus suaveolens leaf blades with two basal glands. Photo by Boris Proshkin]

OnHako MPHHAUIEKHOCTH MOCIENHETO K CEeKIHH 0anb3aMHIeCKUX TOTOIeH
comHutensHa [34]. [onynsauu P. balsamifera B HacTosiIee BpeMsi COXPaHIIIICh
B BoCTOUHOHM Wactu Yykorckoro momyoctpoBa [35, 36]. B mux Tomoms mpen-
CTaBJIEH B BUJE HU3KOTO MPIMOCTOSYEr0 KYCTapHUKA, (DEPTUNIBHBIE CIIOCOOHO-
CTH KOTOPOTO OTPaHWYCHBI B CHILY €KETOJHOTO OTMHPAaHUS BEpXyIIeK MOOEroB.
ITo muenuto A.E. Karenuna [35], P. balsamifera nponuk Ha UykoTCKH HONIy-
OCTpPOB IyTEM IIO3TAITHOTO TepeceneHns ¢ Asicku depe3 bepuHruiickuii Moct
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CYIIN ¥ COXPAHWICS B BETETATHBHOM COCTOSIHHH CO BPEMEHH THOEIH €ro TUIOHO-
HOCSIIUX JEPEBHEB. ITO MONTBEPKIACTCS HATUYUEM HUCKOMIAEMBIX JIMCTHEB U T10-
oeroB P. balsamifera na teppuroprn beprHTHU BO BpeMs MOCIIEIHETO JICAHUKO-
Boro nepuofa [37, 38]. CaMble paHHHE MCKOTIAEMbIE OCTATKH JIUCTHEB M TIOOETrOB
P balsamifera, mo pagvioyriiepoIHbIM JaHHBIM, OTHOCATCS K mepuomy 50 000—
35 000 1. 1. B 310 Bpems bepunrus 6bu1a M301MpOBaHa OT ocTanbHOM yactu Ce-
BEpHOH AMEpHKN KOHTHHEHTAIBHBIME JensHbiMA mmtamu [37, 39]. Pa3znenenne
nonyauuil P. balsamifera B CeBepHol AMepHKe B pe3ysibTaTe pa3BUTHUS TTOKPOB-
HOTO OJICICHEHWSI HAaJaJloCh B CPEIHEM IUICHCTOLICHE, a 3aceieHne nM bepuHrim
MIPOM30IILIIO, BEPOSITHO, ellle J0 oneaeHeHus [38]. Bo BpeMs OCIeaHero JeaHUKO-
BOTO MakCHMyMa Ha TePpUTOpUH bepMHIMH TOMUHHPOBAIH TPABSHUCTHIC M Tpa-
BSHUCTO-KYCTapHUUYKOBBIE TYHIpHI [40], B 3T0 Bpems momyisuuu P. balsamifera
37IeCh MOTIIM CYIIECTBOBATh B BUJIE HEOOIBIIIX H30JIMPOBAHHBIX HACAXKICHUMH, KaK,
HarpuMep, B COBpeMeHHOW apkTuueckoil Assicke [41]. C 18 000 1. H. OH BHOBb
MIOCTOSTHHO (PUKCHpYeTCs B OTIOXKEHIAX. Pe3koe motemnenne knmmara 12,5 Teic. 1.
H. BBI3BAJIO 3HAYUTENLHYIO TIEPECTPONKY pacTuTeIbHOrO NoKpoBa bepunruu. [Tep-
BBIE TIOCTIENIETHAKOBEIE Jieca mosBIsitoTes 11 Thic. 1. H. B mHTepBane 11-9 Toic. m.
H. PacIpoCTPaHsIOTCs JINCTOIAIHBIE Jeca, OCHOBHOM Jiecoobpasyroreil nopoaoi
siersicst Tortonb [40]. [To naraeiM L.B. Brubaker et al. [42], Mop¢h0I0THS TIBUTBITHI
YKa3bIBa€eT, YTO MpeoOIIalarolM BUOM Tonoms Obl1 P, balsamifera.

OtHocuTennbHO HcTOpHH P suaveolens cymiecTBYeT HECKONBKO MHEHHH.
A H. Kpumrtoposua [43] cuurTan TOHONb MYIIHCTBIA PETUKTOM TPETHUHO-
ro Bpemenu. [lo manasiM M.A. Uneunckoii [44], ncTtopusi MPEAKOBHIX BHUIOB
P. suaveolens mpocnexuBaeTcsi ¢ paHHET0 MHUOLICHA U OTPaHUYMBACTCS TEPPU-
topueii Jlanpaero Bocroka. CoBpeMeHHEBIH P. suaveolens TOCTOBEPHO U3BECTEH
IO pe3yNbTaTaM MajJeoKapIOIIOTHUECKUX UCCIIENOBAHMI HCKOAeMOM (GIophl Ha
TEepPPUTOpUN BepXHEKOIBIMCKOTO OacceiiHa, OTHOCSIIEHCS K IEPEX0THOMY TIepH-
Ofly OT IUICHCTOIIEHA K roJioleHy. [10 paaroyriiepoHbIM TaHHBIM, ¢ (OPMHUPO-
BaHwue mpoucxonuio B uarepsane 11 140-10 460 m.u. [45].

Ha mam B3z, nosiBneHue 6a3aibHBIX JKENE30K B MOMyISUsX P, suaveolens
Cesepo-Boctoka Poccnn o0ycnoBiieHO JpeBHEH WHTPOTPECCHBHOW THOpHUIN3a-
e (BO3MOXKHO, HEOJTHOKPATHOM) yKa3aHHOTO TakcoHa ¢ P. balsamifera B mnmo-
LIeH-TUIeCTONEHEe Ha TeppuTtopun bepunruu. B pesynsrare ncue3sHoBenus bepun-
THHACKOTO MOCTA CYIIH MPEKPATUITH CYIIECTBOBATh 30HA THOPUIN3AINK U KOHTAKT
apeayioB JAHHBIX BHJOB. Hanmmdne 0a3aibHBIX kKeNE€30K — NMPU3HAK, TOTyYCHHBIH
B pe3y/bTaTe HHTPOIPECCUHU TOIOJIEM AYIIUCTBIM OT P. balsamifera, mOCTENIEHHO
pacIpoCTpaHMIICS B pe3yiIbTaTe BHYTPHBHIOBOTO CKPEITMBAHMUS C BOCTOKA BIITYOb
koHTHHEeHTa. ClieoBaTeNbHO, HAMMYME 0a3aIbHBIX KENE30K KaK MPHU3HAKA B CO-
BpeMeHHBIX monyssmusax P suaveolens CeBepo-Boctoka Poccun MokHO paccma-
TPUBATh KaK CBHJCTEIILCTBO CYIIECTBOBaHUS EBpa3uiicko-AMepUKaHCKOTO CHHTa-
MeoHa (syngameon) [11, 46] Ha OTHENBHBIX ATANax SBOIOIMU POAA.

Kak u y npyrux ucciieIoBaHHBIX BHIOB TOMONS, Y P. suaveolens ypoBeHb BHY-
TPHUIIOITYIAUOHHOTO Pa3HOOOpa3usl 3HAYUTENHHO BEIIIE MEXIIOMYJSIIHOHHOTO.
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Hons mociemnHero, HECMOTPSI Ha M30JMPOBAHHOCTh M YIAICHHOCTh M3yYCHHBIX
nomyssinuid, coctasuna 9,1% (cm. tabn. 4). Ctons He3HaunTenbHas aupdepeH-
IIUPOBKA TIOMYJIIN, Ha HAIIl B3I, CBHIACTEIBCTBYET O TOM, YTO COBPEMEHHEIE
TONOJBHUKH Ha Tepputopun Cesepo-Boctoka Poccuu — 310 pesynsrar noctien-
HUKOBOH PEKOJIOHM3ANH 13 OoJIee I0KHBIX pETHOHOB, Kyaa P. suaveolens ObLI BBI-
HY)XE€H OTCTYIIaTh B IepHoAbl moxononanus. [lonoOHas e xapTiHa Halona-
eTcst Ha Aursicke cpenu nonyisiuuit P balsamifera [38] n XxapakrepHa JJis OKpavH
apeana BunoB Populus [17, 47]. B snoxu onefeHeHUs MCXOAHOE TEHETHYECKOe
pa3HooOpa3ue 3HAYUTEIIEHO CHIXKAETCS B CHITYy PE3KOTO COKpAIIeHUS dPPEeKTHUB-
HBIX pa3MepoB momyisiiui. HeGonbIiye nonyssiuy UMEIOT HU3KOE TeHETHYECKOe
pasHooOpa3ue B pe3ylibTaTe TaKUX MPOIECCOB, KAK TEHETHYCCKUN Apeid, OyThI-
JIOYHBIE TOPJIBINIKY ¥ UHOpuUAMHT. [IpH mocieayromneM pacceeHu , B CIIydae oT-
CYTCTBUS (hparMEHTAIINH U JIOKAJILHOM aganTanui, TudQepeHInays MOy
ocraercs ¢1aboil BClIeICTBHE CHIIBHOTO AeHCTBUS 3 (ekTa OCHOBATENS.

BriBoabI

1. dns nuctheB P. suaveolens xapakTepHa NMPEUMYIIECTBEHHO O0OpaTHOSM-
HneBUIHas GopMma INIACTHHKH, pexe dmmnTdeckas. [Ipeobmamaior miacTHHKH
C KOPOTKO (pe3K0) 3a0CTPEHHON BEPXYIIKOM, HO BCTPEUAIOTCS M C MOCTEIIEHHO
3aocTpeHHol. OcHOBaHME OOBIYHO OKPYIIO-KIMHOBHAHOE WIIH KIMHOBHIHOE C
BBIEMKOI B MECTe Iepexo/ia Yepelka B IMCTOBYIO TUIACTHHKY.

2. Ha sHporeHHOM ypoBHE HE BapbupyeT popMa OCHOBAHHUS U BEPXYIIKH JH-
CTOBOI TUIaCTUHKY. Ha 0THOM pacTeHnu MOXKHO HaOMIOAATh IUCThA U ¢ O0paTHO-
SIAIIEBUTHOM, U C ILTUITHICCKON (hopMaMH TUIACTHHOK, HO OJIHA M3 HUX BCETIa
npeodafacT.

3. B u3y4eHHBIX NOMYISIHIAX BCE 0COOU XapaKTePH30BAINCH HAUIHNEM OITy-
LIeHU YepelllKa, U ero XapakTep He U3MEHSUICA Ha SHJOT€HHOM YpPOBHE.

4. TlpusHak «Hajuuue Oa3zajbHBIX KEJIE30K» B OCHOBAHUH JIMCTOBOW IUTA-
CTHHKH BapbHPOBAJl ¥ Ha YHIIOTEHHOM, U Ha MHIUBUAYaJbHOM ypoBHAX. Ero mo-
sieieHne B nomymsiiisix CeBepo-Bocroka Pocenn, Ha Hamr B3, o0yclIOBICHO
JIpeBHEN WHTpOrpeccuBHON rubpuamzanuen P. suaveolens ¢ P. balsamifera na
Tepputopuu bepuHrum.

5. Cnabas quddepeHnmanyss H3y4eHHbIX MOMYIALUN, HECMOTPS HA UX 3HAYH-
TEJIbHYIO YAAJEHHOCTh, YKa3bIBaeT Ha TO, YTO COBPEMEHHBIE TONOJIBHUKU HA Tep-
puropun CeBepo-Boctoka Poccun — pe3ynbTar moCTIeTHUKOBON PEKOJIOHU3AIINH.
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Populus suaveolens Fisch. morphology in the populations of the North-East of Russia

The fragrant poplar (Populus suaveolens Fisch, section Tacamahaca Mill.) is a
mountain-valley species inhabiting riverine alluvial deposits and confined to floodplain
and first floodplain terraces of rivers from the upper Yenisei to northern Japan, Korea,
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Mongolia and China in the south to the Chukchi Peninsula in the north. Despite its wide
distribution, it remains the least studied and almost unused to “green building” even
within its range. Data on intraspecific variability of P. suaveolens are fragmentary, and
studies of the variability of species-specific traits at the population level are insufficient.
Such trait as basal glands (glands from above at the junction of petiole and blade) has
been recorded recently and only in one part of the range. As a consequence, there is no
clear understanding of the scope of the taxon, the boundaries of its range and natural
hybridization with neighboring species of the Tacamahaca section. Since hybridization
introduces some difficulties in studying intraspecific variability in species of the genus
Populus, it is of theoretical and practical interest to study variability in populations
remote from its current zones. One of such regions of P. suaveolens range is Chukotka
Autonomous Okrug, where it grows in the floodplains of rivers in periodically flooded
areas, forming with Chosenia arbutifolia (Pall.) A.K. Skvortsov poplar-chosenia
forests. The aim of this study is to characterize the variability of morphological traits
of vegetative organs of P. suaveolens in populations of Chukotka Autonomous Okrug.

We studied P. suaveolens populations in 2020 in Bilibinsk district of Chukotka
Autonomous Okrug. The study area is characterized by a low-mountain relief:
with increasing altitude of the terrain a change in vegetation belts is traced. Forest
communities occupy river valleys and the lower parts of the slopes of hills. Poplar-
chosenia forests grow on sandy-pebble substrates along the river floodplains in small
strips. As our observations have shown, P. suaveolens is widely used in landscaping
of settlements of Chukotka Autonomous Okrug and Magadan Region. Three of the
studied populations: “Baimka”, “Tallag” and “Peschanka” are located at the latitude of
the Arctic Circle in the floodplains of the eponymous rivers in the river basin Bolshoi
Anyui. All of them are isolated from each other by mountains. The northernmost
population “Bilibino” is confined to the right bank of the Bolshoi Keperveem River
(Maly Anyuy River basin) on the border of Bilibino, it is 200 km distant from the
others. All populations were sampled in poplar-chosenia floodplain forests with varying
degrees of anthropogenic transformation of the territory (Table 1).

To exclude age variability, we collected herbarium material only from shortened
shoots of the southern side of the middle part of the crown of reproductively mature
trees. The tendency of balsamic poplars to form clones was taken into account, and
repeated collections within a clone were carefully avoided. From each individual,
fifteen fully developed, undamaged leaves were taken. The main morphometric traits,
as well as the derivatives (indices) were measured on each leaf. A total of 1800 leaves
were used for morphological study. We studied a complex of traits: blade shape, its apex
and base, presence of basal glands, and petiole pubescence.

Poplar-chosenia forests in the studied area grow in a narrow strip on alluvial
sandy-pebble deposits in the floodplains of rivers (See Fig. 1). The stand formed by
P. suaveolens is 12-14 m high, 16-20 cm in diameter; trunks are straight and with low
taper. Bark in a lower part is oblong-cracked at the height of 1-1.5 m, above it is smooth
and whitish-gray. The crown is usually compact, spreading in older trees; branches are
of medium thickness. Clearance from dry branches is good. Leaf blades on shortened
shoots are bent upwards at the edges and folded in the form of a “boat” in all the studied
plantings. This is probably due to the absence of stomata on the upper side of the blades
and this “folding” facilitates transpiration. Perhaps it is an important adaptation in the
subarctic conditions of the region. P. suaveolens in all four populations is characterized
by two blade forms: obovate and elliptic (See Table 2). As in other Populus species
investigated, several forms can be observed at the endogenous level (within the
individual), but one - obovate, with the maximum width above the middle of its length
(57-70%) prevails. On shortened shoots in the middle part of the crown, all leaves of
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one tree always have only one shape of the apex and base of the leaf blade. In all studied
populations of P. suaveolens, individuals with a shortly pointed (sharply pointed) apex
dominated, but in 4-6 trees in the plantation the leaves had a gradually pointed shape.
Only in Baimka population, plants with a wedge-shaped base of the leaf blade prevailed,
in the rest these were roundly wedge-shaped ones (See Table 2). As noted above, one
of the morphological traits of leaves characteristic of P. suaveolens is a differently
expressed cordate base of the blade and the presence of a small notch. The notch at the
base of leaves of shortened shoots is a quite frequent trait, especially in leaves with a
rounded wedge-shaped base; it often overlaps with rounded lobes. In our opinion, it
is caused by the character of petiole-to-leafplate transition. The fact is that the petiole
of P. suaveolens is located in different planes with the blade and enters it at an angle
from below, at some distance from the base edge (See Fig. 2). The groove, expressed
on the upper side of the petiole, continues to be seen at some distance on the main vein,
gradually tapering conically. Here, the first lateral veins branch off at the place where
the groove enters. The levels of variability of the considered morphological traits in the
populations studied differ in the development of basal glands (See Tables 3 and 4). At
the endogenous level, this trait varies greatly from complete absence to 1-4 glands at the
base of the blade. However, only in populations “Bilibino” and “Baimka”, 3 individuals
(10%) with leaves without glands were noted, and on the contrary, in “Peschanka”
leaves with developed glands prevailed on all plants (See Table 2). In the first two
plantations, the greatest number of trees with developed glands on less than 50% of
leaves was noted. Leaf blades with two glands (32.2% to 67.7% in the population) and
one (8.8% to 17.3%) were typical (See Fig. 3). The proportion of leaves without them
in the populations ranged from 18.6% to 52.2%. Leaves with three and four glands
were noted singularly in all populations except “Bilibino”. Consequently, the sign of
the presence of basal glands varies both at the endogenous and individual levels. In our
opinion, its occurrence in the populations of North-East Russia is caused by ancient
introgressive hybridization (possibly repeated) of this taxon with P. balsamifera in the
Pliocene-Pleistocene on the territory of Beringia. Obtained as a result of introgression
by the fragrant poplar, this trait gradually spread as a result of intraspecific interbreeding
from the east deep into the continent. Consequently, the presence of basal glands as a
trait in modern populations of P. suaveolens of North-East Russia can be considered
as evidence of the existence of Eurasian-American syngameon at certain stages of
evolution of the genus. Weak differentiation of the studied populations, despite their
considerable remoteness, indicates that modern poplars in the territory of North-East
Russia are the result of postglacial recolonization.

The paper contains 3 Figures, 4 Tables and 47 References.

Key words: Populus suaveolens; variability, morphological traits; population;
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