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Mopdorunnyeckoe pazHoodpasue B MOMYJISIUAX
Populus nigra L., P. laurifolia Ledeb. u P. X jrtyschensis
Ch. Y. Yang. B 30He ecTeCTBEHHOW r'H0puau3anum

Ipogedenvr  uccnedosanusi  ¢henemuueckoi  Oupghepenyuayuu  nonyisayuii 6
30He eubpuouzayuu P. nigra, P. laurifolia u P. x jrtyschensis. Ha ocnose amanuza
UBMEHUUBOCIU KAYECIMBEHHBIX NPUSHAKOS nobe2a U JUCA, OMEEHAIOWUX KpUmepusim
«penay, 6 00HOBUOOBLIX U CUOPUOHBIX NONYAAYUAX Monons 6 oacceline p. Tomu
svisignenbl xapakmephvie mopgomunst s P. nigra, P. laurifolia u P. X jrtyschensis 6
Konuuecmese 2, 3 u 3 coomeemcmeenno. B uzyuennvix nonyiayusax pooumeibCKux U008
U 2UOPUOO8 NPUCYMCMBYIOM e BblOeNeHHble MOPDOMUNBL 6 PASHOM COOMHOUEHUU,
HO 6cee0a npeobrnadaem ooun. Buisenen ne munuuneiti ons P nigra mopgomun c
onyueHuem yYepewKa U OCHOBAHUS JUCMOBOU NIACMUHKY, BO3HUKWUL, BEPOSMHO,
6creocmeue UHmMpozpeccuu. Yemanoeneno, umo cpeou 2ubpuoos 60 8cex u3y4eHHbvix
NONYIAYUAX NPeobaaAdarm 0codu ¢ NPOMENCYMOUHBIMU KAYeCMBEHHbIMU NPUSHAKAMU
aucma. C yuemom Ougpghepenyuayuu nobde2o8 KpoHvi ubpUObl YKIOHAIOMCA K
P. laurifolia. Mopgomunwvr ynpocmam uoenmuguxayuro 4ucmoix 6u008 u cubpuoos u
ombop yennvix hopm 8 30He ecmecmeeHHol CUOPUOUZAYUL.

KuroueBbie clioBa: mononw,; 2ubpuousayusi; 2u6puonsle 301bl; (herovl; Mophomunsi.

BBenenune

[pupomusie THOPUIHBIC 30HBI IPEBECHBIX PACTEHHUN MPEACTABIISIOT 3HAYH-
TEJBbHBIM UHTEpEC Ul MCCIeIOBaHUS SBOJIFOLIMOHHBIX MPOLIECCOB U CIyXkar Oa-
300 ISl CEJIEKIMH MPH O0TOOpEe XO3IUCTBEHHO IeHHBIX (GopM. B pone Populus
MEXBHUI0Basi THOPUIN3ALIUS IIUPOKO PACIpOCTpaHeHa B HacTosIee Bpems [ 1, 2]
W, BEPOSITHO, ChITpasia 3HAUYMTENBHYIO posib B ero sBomonun [3—5]. [Ipomeccs
rUOpPUIN3AUN U UHTPOTPECCUH Y TOMOJEH OTIMYAIOTCS MPU CKPEIIMBAaHUH BU-
JIOB BHYTPH U MexXay cekiusiMu [6]. CkpenmnBanrue BUAOB TOIIONS BHYTPH CEK-
LIUH TpOTeKaeT CUMMETPUYHO U YCIeIllHee B CUIy UX poAcTBa. [ MOpuau3anus
MEXIy BUIAMH, OTHOCSIINMICS K Pa3IUYHBIM CEKINAM, KaK MPaBUIIO, THOO He-
BO3MOXHA, JINOO MPUBOIUT K 00Pa30BAHUIO MAJIOKU3HECTIOCOOHOTO MOTOMCTBA
[7]. UckiroueHne COCTABISIOT BUMBI ceKimu Aigeiros u Tacamahaca, KOTOpbie
OTHOCHTEJIBHO CBOOOTHO CKPEIINBAIOTCS, HECMOTPS Ha HAJIMUME MEXaHU3MOB pe-
TIPOIYKTUBHOW M30siiy [2, 8, 9].
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Populus nigra (digeiros) u P. laurifolia (Tacamahaca) o0pa3yroT THOpPHUIHBIC
30HBI B IoKMax pek u nputoxkos Enuces, Abakana u Tomu [10], a Takxe B Oac-
ceiine Yepnoro Upteima B CHHBIBSIH-YHTYPCKOM aBTOHOMHOM paitoHe Kutas
[11,12].

Populus x jrtyschensis — eCTECTBEHHBI THOPUI OCOKOPSI M TOIOJS JIaBPO-
JIUCTHOTO, PACIPOCTPAHCHHBIH B MECTAaX HAJIOKEHUS apeasioB POAUTEIbCKHX
BHJI0B B Autae-CasHCKO# ropHO# cTpane. OH oTiin4aeTcst O0JbIIOH H3MEHYHBO-
CTBIO JINCTHEB U SIBJSICTCS IIEHHBIM Juisi cenekimu [13]. B Kurae Tomons upthiii-
CKHI OBUT BBENICH B KYNBTYpPY M IIMPOKO BHIPAIINBACTCS TIOCPEACTBOM YEPEHKOB,
B3SITBIX U3 JUKHUX TOMYISIHMNA, U3-3a €ro OBICTPOr0 POCTa, MPSIMBIX CTBOJIOB W
JOPYTHX TPEBOCXOMSIINX MPU3HAKOB TI0 CPABHEHUIO C POMUTEIHCKAMH BHIAMH
[12]. B Poccun uzyuenue u ot60p GopM 3TOr0 BHIA HAXOAATCS HA HAaYaJIbHOM
atare [14]. UccnenoBanus Gperernueckoit nuddepeHnraniy nonyisiuid BUI0B
Populus panee He npoBonminch. [10CKONBKY MOTUMOPGU3M MIPUPOTHBIX MOITY-
JISUA CITY’)KAT MCXOAHON 0a30d ISl CENIKIMU JISCHBIX JPEBECHBIX MOPOJ, TO
LEJIBIO HACTOSIIIETO UCCIICIOBAHMUS SBUIOCH U3YUCHUE H3MEHUYNBOCTH Ka4eCTBEH-
HBIX MPU3HAKOB M BBIICTICHUE Ha UX OCHOBE MOpQOTHIIOB Y P. nigra, P. laurifolia
u P. x jrtyschensis B 6acceitne p. Tomu.

MaTepnam,I U METOAUKHU HCCJTICT0OBAHUS

ToMb sBIIsIETCS TpaBbIM NpUTOKOM p. O0H (ycTbe: BeicoTa 68 M; 56°50'00" . m1.;
84°29'20" B. 1.). OnHa Gepet Havano Ha tore KysHerkoro Anaray B paioHe ero
coweHeHua ¢ AOakaHCKUM XpeOToM (uMcTok: BbicoTa 903 m; 53°39'05" c. mr;
89°45'50" B. 1.). bacceiin peku pacronaraercs Ha rpanuile 3anajaHo-CruOupcKoi
paBHuHBI 1 AnTae-CassHCKO# TOPHO# CTpaHbl, B YMEPEHHBIX MIAPOTax. Jis Bepx-
HETO W CPEIHEero TeueHws p. ToMm XapakTepHa IMOMMEHHAs MHOTOPYKAaBHOCTB.
Pexa BeTBUTCs1, 00pa3yst OCTPOBA, 3aHITHIC TONOJIEHUKAMHU.

B Gacceiine p. Tomu P. X jrtyschensis He 00pa3yeT OOJBIINX YUCTHIX HACAK-
JCHUH, THOPUIBI OTMEYCHBI CMHUYHO WIH HEOOJBIIUMU KIOHAMH B COCTaBe
CMEMIaHHBIX HACAXKACHWH poanTenbckux BHAOB [10]. OmHako Ha OTHETHHBIX
y4acTKaxX OHU BCTPEUAIOTCS CTa0WMJIBHO M B 3HAUMTEIBHOM KoimuecTBe. B xoze
nonieBbIX uccnenoBanuii 2015-2016 1T. aBTOpPHI BBIABIIINA TP TAKUE TTOMYJISIIUH.

HccnenoBanust mpOBECHBI C UCIIOIB30BAHUEM CPABHUTEILHO-MOP(HOI0rnde-
cKoro Metona. Ha kaxmoit ocoOn M3ydeH KOMIDIEKC Ka9eCTBCHHBIX NMPH3HAKOB!
(hopMa MOBEPXHOCTU YIUIMHCHHBIX MMOOETOB, THITBI YKOPOUYCHHBIX MOOETOB KpPO-
HBI, OIyIICHIE YKOPOUEHHOTO N00era, UepelKa JINCTa, HIKHEH CTOPOHBI U Kpast
JIUCTOBOW TUTACTHHKHU, HA OCHOBAaHMH KOTOPBIX IPOBOJIIIIH BBIIEIECHHE MOP(O-
THUIIOB.

KauecTBeHHbIC MPU3HAKK OTOMpPAIH TaKHMM OOpa30M, YTOOBI OHU OTBEUAIU
KpuTepusM «peHa»: 1) BBIIBICHHE TUCKPETHBIX MPU3HAKOB M CBOICTB HA OC-
HOBE aHaJIU3a JINTePATYPHBIX JaHHBIX U U3YyUYCHUS U3MEHUYMBOCTHU B MIPUPOTHBIX
TIOITYJAUSX; 2) JOMONHUTEIBHBIA aHa W3 BBIABJICHHBIX KAaueCTBEHHBIX IPH-
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3HAKOB Ha «JICITUMOCTBY ISl MICHTU(HUKAINN «IJICMEHTAPHBIX» MPU3HAKOB Ha
6onbII0OM MaccuBe ocoeif; 3) oT6op cpeau 0OHAPYKEHHBIX KAaUeCTBEHHBIX AJIb-
TEPHATUBHBIX MJIEMEHTAPHBIX MPU3HAKOB TAKHUX, KOTOPHIE HE 3aBHCAT OT OHTO-
TEHETHYECKHUX U IKOJIOTHYecKuX (pakTopoB; 4) 0TOpaKkoBKa CPel BBISBICHHBIX
BBICOKOHACIIEYEMBIX KadeCTBEHHBIX MIPU3HAKOB TaKUX, KOTOPHIE HEOTHO3HAYHO
JUarHOCTUPYIOTCS pasHbIMU HccienoBarensmu [15, 16]. [l sToro mposeaeHo
CHECNMAIBHOE CKPYITYJIe3HOE M3yYeHHE OONBIION KOJUICKIIMH repOapHbIX oOpas-
noB JucteeB 180 ocobdelt P. nigra, 180 — P. laurifolia u 72 — P. X jrtyschensis, 0TO-
OpaHHBIX B 15 momyssinmsx (tadm. 1). B kakmaoi u3 HAX U 11 0011ero o0bema Bbl-
Oopku ObUIa OIIEHEHA YacTOTa BCTpeYaeMoCTH (p) MopoTurios 1o dhopmyre [17]:

p=%x100%,

IJIe 71 — KOJIMYECTBO 0cO0eH C BBIpaXeHHBIM MOp(hoTutioM; N — 00beM BEIOOPKH.
O1eHKy (CHOTUIIMYESCKOTO Pa3HOOOPa3Hs OIS TPOBOIUIIN, UCIIOIb3YsI
nraekc KuBoTtosckoro [17].

Tab6numa 1 [Table 1]
HccnenoBannble NOMyJISIHMU TOMOJISI
[Studied poplar populations]

HasBanue v KonuuectBo nepebeB
CIIOBHBIE

MOy Koopnunaret [Number of trees]

[Name of the 0(SEBIJI’CII;{GIHI/HI [Coordinates] P. nigra | P. laurifolia |P. x jrtyschensis

population] [Symbols] - e ) T
Crynenslii [Tnec Sp 53°66'15"N, 3 30 B
[Studenyy Ples] 88°33'S0"E
Boponnit 53°66'10"N,
[Voroniy] Vo 88°29'52"E B 30 B
YucTeHpKui 53°66'19"N,
[Chistenkiy] Ch 88°28'56"E - 30 B
Maiizac 53°3724"N,
[Maysas] Ma 88°1248"E | >0 30 39
Kuiizax . 53°72'27"N,
[Kiyzak] Ki 87°04'58"E | 0 - -
[IBetinnk 53°48'34"N,
[Shveynik] sh 87°28'42"E 30 B B
HoBoxy3Herx 53°49'04"N,
[Novokuznetsk] No 87°07'23"E 30 - 23
Kazankoso Ka 53°99'08"N, 30 B B
[Kazankovo] 87°29'44"E
EpynakoBo 54°09'32"N, B B
[Yerunakovo] Ye 87°47'45"E 30
Bepxnss Tepeb 54°13'00"N,
[Verkhnyaya Ters] VT 87°39'48"E B 30 10
Cpenmsit MaranaxoBa 01912
[Srednyaya SM >4 019 ,33 ,,N’ - 30 -
M 87°58'57"E

aganakova]

Htoro [Total] 180 180 72
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Pe3ynbTarsl Hcciaeq0BaHNus U 00CYy:KIeHIe

[TockonbpKy B MPUPOTHBIX YCIOBHUAX THOPUABI HE MOTYT YCIICIIHO KOHKYPH-
pOBaTh C POAUTEIHCKUMH BHJIAMH, BOZHUKHOBEHHE THOPHUIHBIX MOMYISALUN B
Oacceifae p. Tomu, Ha HaII B3MIA, MPUYPOUEHO K HAPYIICHHBIM MECTOOOWTA-
HusM. Ha stux yuactkax P. nigra u P. laurifolia He ©MEIOT IpenMyILEeCTB Mepes
P. xjrtyschensis. B ucciieioBaHHOM palilOHEe OHH MOTYT UMETh KaK IIPUPOTHOE, TAK
U aHTPOIIOT€HHOE MPOUCXOXkAeHHE. IIepBble BO3HUKAIOT B MOIIME KaK CJIEACTBHE
KaTacTpOPHUICCKIX HAPYIIICHHUH, CBI3aHHBIX C THHAMHUKOH PYCIOBBIX IIPOIECCOB.
B otnenbHbIe TOABI CHEXKHO-JIEAOBBIC TTABOAKH MPUBOIAT K 3HAYUTEIBHBIM pa3-
PYLIEHUAM [1OYBEHHO-PACTUTEILHOIO OKPOBA HA OTAEIbHBIX y4acTKaxX IOHMBI,
YTO CHOCOOCTBYET BOSHHUKHOBEHHUIO MPUPOAHBIX THOPUIHBIX momyisiuuid. [Tpo-
BEJICHHbIE HAMU HCCJIEI0BaHMs IO3BOJIMIIN BBIIBUTH TOJIBKO [1BA TAKUX y4acTKa B
okp. moc. Maiizac (p. Tomb) u noc. OcunoBoe [Ineco (p. Bepxusist Tepcs).

I'uGpuabr B oiiMe p. Tomu yacTo 00Opa3yrOT CKOIUICHHUS Ha y4acTKax CO 3Ha-
YUTEJILHON aHTpomnoreHHoi Harpy3skoit [10]. K Taxoii «aHTponoreHHoi» rudpua-
HOU monyJsinuy oTHocuTcesl HoBoky3Henkasi.

MopdoTunbi

Dopma nosepxHocmu yOIuUHeHHbIX nobezos. Panee MpI OTMEYaH, 4TO y THU-
Opu10B, MOI0OHO TOTIOJIIO JIABPOJIMCTHOMY, BEIpaXKEHA PeOPHUCTOCTD, KOTOPast B MX
HIDKHEH 9acTH TIOCTENEHHO MCUE3aeT, M OHH MTPUOOPETAIOT MITHHAPHIECKYIO (hop-
My [10]. Onnako B xone nosieBbIX HccneaoBanuii 2016 r. ObLIM BBISBIECHBI 0CO0H,
Y KOTOPBIX, HECMOTPSI Ha «THOPHIHYIO» (POPMY JIMCTOBOW TUIACTUHKH, BCE MTOOSTH
ObUTH JINOO UCKITFOYUTEIBHO IINHIPUUCCKHE, JTMO0 UCKITFOIUTEIBHO PeOPUCTHIC.

Tuner ykopouennvix nooezo8 KpoHuwvl. Y BCEX WCCICIOBAHHBIX 0CO0CH
P. X jrtyschensis naxe npu BHEIIHEW CXOXKECTH JIMCTOBOM IUIACTHHKY ¢ P, nigra
BCET/Ia BRIPAKEHBI TUCKOOIACTHI — YKOPOUECHHEIC PO3ETOUHEIC TOOETH, XapaKTep-
ueie 1 P, laurifolia.

Onywenue yrkopouennozo nobeea. P. nigra WMeeT TONbIe JENTOONACTEL.
VY P. laurifolia nabniofaeTcs TpU UX THUIA: TOJbIE YKOPOUEHHbIE MOOETH, PEAKO
OITyIICHHBIC JUTHHHBIMHU BOJIOCKAMH H TYCTO OITyIIICHHBIE KOPOTKIMH BOJIOCKAMH.
VY P. X jrtyschensis Taxoke TPH THIIA: TOJBIE, PEJIKO OIYIIEHHBIE BOJIOCKAMHU Pa3-
HOU JUTHHBI ¥ TYCTO OIYIIECHHBIE KOPOTKUMH BOJIOCKAMH.

Onywenue uepewxa aucma. Y P. nigra BCTpE4alOTCs J1Ba THUIA OMYIICHUIH:
YEePEIIOK MOTHOCTHIO TONBIA M YePEIIOK PEAKO OIYIICH JITHHHBIMHI OTCTOSIIIUMHA
BOJIOCKaMH B BEpPXHEH 4acTH M OCHOBAaHMH JHMCTOBOH IutacTuHKU. Y P laurifo-
lia — TpY TUMA OMYIICHUS: PEIKOe KOPOTKIMHU BOJIOCKAMH, PEIKOE M30THYTHIMU
JUITMHHBIMH BOJIOCKaMH, I'yCTO€ KOPOTKMMH BOJIOCKaMH, aOCOJIIOTHO TOJIBIX 4Ye-
pemrkoB HET. Y P. X jrtyschensis Taxke BCTPEIAIOTCS TPH THUIIA OITYIICHUS: Yepe-
IIOK TOJHOCTBIO TOJIBIH, MMOKPBIT PEIKO KOPOTKUMH U JUTMHHBIMU BOJIOCKAMU W
TYCTO KOPOTKHUMH BOJIOCKaMH.



62 A.B. Knumos, b.B. IIpowikun

Onyuienue HudCHell cmoponsl U Kpas aucmosou niacmunxku. Y P. nigra Ha
JIUCTOBOMW TNIACTHHKE OIyIIEHHE OTCYTCTBYeT. Y P. laurifolia nabniogaercs Tpu
€ro THIIA: TOJNBIC, PEAKO OIYIICHBI [UIMHHBEIMU BOJIOCKAMH TI0 JKHJIKAM M Kparo,
I'yCTO OITyIIEHBI KOPOTKMMH BOJIOCKaMH TI0 JKHJIKaM W Kpato. P. X jrtyschensis
MMEET JBa THIIA OITYIICHUS: TOIBIC M PEIKO OITYIICHHBIC TI0 )KIIKaM BOJIOCKaMH
pa3HOM JJINHBI.

Hecmotpst Ha BappHpoBaHHe XapakTepa OMYIICHUS M UIMHBI TPUXOM y BH-
JIOB M THOPH/IOB, BCE OHHU SIBIISIFOTCSL KPOFOIIMMU, OJHOKJICTOUHBIMH, ITPOCTHIMH
BoJIOCKaMH. lcciemoBaHHbIe KaueCTBCHHBIC MPH3HAKH BCTPEYAIOTCS TOJBKO B
OIIPEICTICHHBIX COYETaHUAX, KOTOphIe 00pa3yloT psit MopdoTunos (Tabdi. 2): ABa
y P. nigra w o tpu 'y P. laurifolia u P. X jrtyschensis. JI7s1 OEHKU WX BCTpe-
4aeMOCTH OBUIO HCIIONB30BAHO 110 INECTh MOMYISAIMN YHCTHIX BUAOB (BHIOOpKA
nepeBbeB 11 = 360) U Tpu THOpUAHBIE (7 = 72). B U3ydeHHBIX MOMYJIANUAX TPH-
CYTCTBYIOT BCE BBIJIeJICHHbIE MOP(OTHUIIBI, UX COOTHOIICHHUS OTIMYAIOTCS, HO, KaK
MIPaBUIIO, IPEOOIa acT KaKOH-TO OTUH.

[NouTn BO Bcex MOMyIsUUsAX TONnojs yepHoro nomuuuposai 1 TY (ronsre mo-
OErH ¥ JINCThS), HCKITIOYCHUEM sIBIUIIHCh Maiizackas 1 HoBoky3Hernkast (Tadi. 2;
puc. 1). B nepsoii npeobiaganu ocodu ¢ OMyIICHHBIMU YEPELIKaMuU, BO BTOPOit
OHM JIMIIb He3HaunTenpHo yerynanu | THU. B memom wactora BcTpeuaeMOCTH BbI-
JeneHHbIX MopdoTumoB B o0meil BeiOopke aepeBseB (n = 180): 1 TY — 80,5%,
2 T4 -19,5%.
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Puc. 1. Pacnpenenenne MopGoTHIOB P. nigra B TOIYIAIHAX, IIT.
[Fig. 1. Distribution of P. nigra morphotypes in populations, pieces]
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Tab6numa 2 [Table2]

Mopdorunsl no kayecTBeHHbIM npusHakam Populus nigra, P. laurifolia
u P. x jrtyschensis B 6acceiine p. Tomn
[Morphotypes according to qualitative characteristics of Populus nigra, P. laurifolia
and P. X jrtyschensis in the Tom river basin]

KauecTBeHHBIC TPU3HAKU Mop-
[Qualitative characteristics] ¢o-
Turt Onymenne | THIT
®opma mo- | YXOPO- HIDKHEH [Mor-
— yennpix | Onylenue phot-
% | BepxHocTH CTOPOHBI U
g5 100eroB | YKOPOIEHHO- Onyrienue .| ype]
= 8 | yUIMHEHHBIX Kpast JINCTOBOM
A & 6 KpOHBI | TO mobera Yeperka JuCcTa
) mo6eros [Types | [Pubescence of [Pubescence of IJIACTUHKH
[Surface shape of short | the shortened the petiole] [Pubescenc; of
of elongated shoofs shoot] the underside
shoots] of the and the edge of
crown] the leaf blade]
Tombrii 1Pn
[naked]
Penxoe nmmHHBI-
ITo Bceit MH OTCTOSIIITUMU
S |AVIMHE HUIHH- Jlernto- BOJIOCKaMU B
L0 | npuueckne | GracTsi Tonerit BEPXHEI 9acTH U Tonsle
; [Along the | [Lepto- [Naked] | ocHOBAHMH JIHCTO- [Naked] >Pn
entire length | Dblasts] BOI MIIACTHHKA
cylindrical] [Rare with long,
spaced hairs in the
upper part and the
base of the leaf blade]
N Penkoe xopoTku-
Tonbrii M)II/I BolIo 3( - Tonbie 1Pl
Naked . . naked
[ ] [Rare with short hairs] [ ]
Penkoe nnun-
Penxoe Penkoe msorny- | HPIMH BOJIOCKA-
Jlenmo- | wmMHHBIME | ThIMH mumHHBME | M O FKHIKaM
s ITo Bceit yn- | 61acThl | BonockaMu BOJIOCKaAMU R a Kp?}:(i 2P1
X |ue pebpucTbie|u aucko-| [Rare with [Rare with curved [ are with fong
L - . hairs along
B [Along the | GmacTer | long hairs] long hairs] the veins and
§ entire length | [Lepto- the edge]
Q; of the shoot |blasts and FyCTOC KOPOT-
ribbed] brachy-
KHMH BOJIOCKa-
blasts] I'ycroe
KOPOTKHMIH I'ycToe KOpOTKH- | Mu 10 KHIKAM
MM BOJIOCKaMH
BOJIOCKAMHU . 1 Kpaio 3Pl
. [Dense with [Dense with
[Dense with . .
. short hairs] short hairs
short hairs] .
along the veins
and the edge]
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OkoHYaHuEe Tabn 2 [Table2 (end)]
KauecTBeHHbIE TPU3HAKT Mop-
[Qualitative characteristics] do-
Tunb: OnyuieHue T
®opma mo- | YXOPO" HIDKHEH [Mor-
% | Bepxmocrn | TCHHBIX Omymenre phot-
=2 P 1106eroB | YKOPOUEHHO- OnyiueHue CTOPOHBIH | "y
= 8 | yUIMHEHHBIX Kpast JINCTOBOM
as] = 5 KPOHBI ro nnodera yepellKa JINCTa
2 o0eros [Types | [Pubescence of [Pubescence of TJIACTUHKU
[Surface shape of short | the shortened the petiole] [Pubescenc; of
of elongated the underside
shoots shoot]
shoots] of the and the edge of
the leaf blade]
crown|
ITo Bceii
JUTMHE IUJINH-
JPUYECKHE Tonbrit Tonbrit Tonble 1P
[Along the [Naked] [Naked] [Naked]
entire length
cylindrical]
Ha 1/2-1/3 JlenTo-
2 pebp HMCTEIC, | Gractl KOPZHTI;ZITVM Pezikoe KOPOTKH-
§ B HIKHCH 1 JINCKO- " EHHHHMH MU U JJIMHHBIMUA
S |MacTH WMIMH- | oo o i BOIOCKAMI [ — 2PXj
2 JIpUYECKHE BOJIOCKaMU .
AS . [Lepto- R ith sh [Rare with short KaM KOPOTKHMH
> [1(2—1/3 ribbed, | p]asts and [Rare wit st ort and long hairs]
A in the lower brachy- and long hairs] Y JJIMHHBIMHA
part cylindrical] BOJIOCKAMH
blasts] [Rare with short
o 30661/I erme Tycroe I'ycroe kopoTku- and long hairs
HE PEOPHCTBHIC KOPOTKMMH d p along the veins]
[Along the MU BOJIOCKAMU .
: BOJIOCKaMU ) 3Pxj
. W
entire length D th [Dense with
of the shoot [ hentsi Wi short hairs]
ribbed] short hairs]
* Pn — Populus nigra, P1— P. laurifolia, PXj — P. X jrtyschensis.

Hns tunwmaHoro P nigra HeXapaKTEpHO OIyIICHHE JINCTHEB M MOOETOB Ha
Oonbuielt yactu apeaina [18], Tonbko Ha BankaHCKOM IOJIyOCTpOBE BCTpedaerT-
Csl OTMCaHHBIA Kak noaBua P. nigra subsp. caudina [19, 20], xoTOpbIi Xapak-
TEpU3yeTCs OTYETIIMBO OIYIICHHBIMH I00eraMH, JHCTBAMH M COLBETHSIMH.
B HacTosiiiee BpeMs €ro CYUTaloT KCepOMOP(HBIM SKOTHIIOM, IPHYPOYCHHBIM K
Cpefn3eMHOMOpPCKOMY Tumy knumara [21]. OnHako oOHapy»keHHble HaMH (op-
MBI B Oacceitne Tomu, 06e3yclIOBHO, HE SIBIAIOTCS SKOTHIAMH W CHJIBHO OTIIH-
YaroTcs XapakTepoM omylneHus: oT P. nigra subsp. caudina. Ouu npeobnagatoT
WA BCTPEUYAIOTCS B 3HAYUTENHLHOM KOJIMYECTBE B CMEIIAHHBIX HACAKICHUAX C
OOJBIIMM KOJIMYECTBOM ruOpuioB. BosHukHOBeHME 3TOr0 MopdoTHma, Ha Harl
B3DJIS, SIBISIETCSI CICACTBHEM MHTPOTPECCHH. DTO TONTBEPKIACTCS HCCIEI0Ba-
HUsIMU P, X jrtyschensis, npoBeaeHHbIMU Jiang et al. [12] B Gacceiine UepHoro
Wprsima, rae 00nbinas 4acTh H3y4eHHBbIX THOPHI0B (87%) okazanack F, 9% —
Oexkpoccamu. OneHKa MUTpalMy TeHOB MOKa3aja peodiiajlaHue B HalpaBJIeHUH
ot P. laurifolia x P. nigra.
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Honynsmuu P, laurifolia 4eTko pacnaiuchk Ha JBE TPYIIbl (cM. Tadm. 2;
puc. 2): B nepBoii mpeodnagaer mopdortun 2 TJI ¢ onymenneM U3 peakux JUIMH-
HBIX BOJIOCKOB, BO BTOpo#i — 1 TJI ¢ ToJibiIMH YKOPOYCHHBIMH TTOOETaMU U JINCThSI-
MU ¥ PEIKHM OITyIIEHHEM Yepellka KOpOTKMMHU Bonockamu. Mopdotun 3 TJI B
3HAUUTEITHHOM KOJMUYECTBE OTMEUEH TOIBKO B momy s Cpenasist Maranakosa.
YacToTa BeTpedaeMocTH MOp(hOTUIIOB B oOrieit BeIOopke aepeBbeB (n = 180):
1 TJ1—-43,4%, 2 TN1 - 41,6% u 3 TJI - 15,0%.

%
30 - 2 3

25 - 8 6

10 -

SP Vo Ch Ma VT SM
= 1P1 J2P1 O3P1

Puc. 2. Pactipenenenue Mmopdotumos P. laurifolia B mOmyssiusx, mT.
[Fig. 2. Distribution of P. laurifolia morphotypes in populations, pieces]

B m3y4eHHBIX OMyISIIASX THOPUI0B Tipeodanan mopdorum 2 TU ¢ nmpome-
JKYTOYHBIMH Ka4yeCTBEHHBIMHU MpHU3HaKaMu (cM. Tadi. 2; puc. 3). YactoTa BCcTpe-
gaeMocTH B obmieit Beoopke (n = 72): 1 TU — 12,5%, 2 TN — 65,3% u 3 TU —
22,2%.

B mporieHTHOM COOTHOIIIEHUH pacipe/iesieHue 0co0eil B 00IIMX BRIOOPKAX 110
TaKkoMy IPU3HAKY, KaK OIyIIECHHE, SIBHO IEMOHCTPHPYET YKIOHCHHE THOPUIOB B
ctopony P. laurifolia (puc. 4).

[o 3nauenuro wHIEeKca JKMBOTOBCKOrO BCE M3YUCHHBIC MOIMYJISIIIUU YUCTHIX
BHJIOB XapaKTePU3YIOTCS CPEIHUM ypoBHEM u3MeHUnBOCTH (1 <p < 3) (puc. 5).

Cremnyer OTMETHUTh, YTO MOP(OTHUIIBI, BBIICICHHBIC 10 KAYeCTBEHHBIM IPU-
3HaKaM, He OTIINYAIOTCS TI0 MOP(POMETPUICCKHUM MTpHU3HAKaM JIUCTa. B kax oM n3
HUX BCTPEYAIOTCS, HAIPUMEP, KaK KPYITHOJIKMCTHBIC, TAK U MEJIKOJIUCTHBIC (op-
MBI
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Puc. 3. Pactipenenenne MoppoTuro P. X jrtyschensis B TOMYSIUSIX, MIT.
[Fig. 3. Distribution of P. x jrtyschensis morphotypes in populations, pieces]
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Puc. 4. Pacnpenernenue npu3Haka «oIMyIIeHne» B 00LIMX BBIOOpKAxX: — HET, + J1a
[Fig. 4. Distribution of the characteristic "pubescence" in general samples: - no, + yes]
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25
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Iloka3arens BHYTpHU MOMYIAHOHHOTO
paznooOpasus JKuBoToBCKoro
[The indicator within the population diversity of Zhivotovsky]

Sh No
Populus nigra

2.8

2,75

27 | 2,68 267

2,65
26

2,55

pasnoobpasus JKusoToBcKoro
[The indicator within the population diversity of Zhivotovsky]

Vo Ch Ma
Populus laurifolia

ITokazarens BHYTPH NONYJIISAITHOHHOTO

Puc. 5. ®enornnuyeckoe pazHooOpasue MomyIsuuii mo Moporumnam
[Fig. 5. Phenotypic diversity of populations according to morphotypes]

3akiouenne

Ha ocHoBe ananm3a M3MEHUYMBOCTH KaYE€CTBCHHBIX MPH3HAKOB YIJIHHEHHBIX
U YKOPOYCHHBIX MOOETOB M JIUCTA, OTBEUAIONINX KPUTEPUIM «(eHa», B OJHOBU-
JIOBBIX 1 THOPHUIHBIX MOMYJIUIX TONONS B Oacceiine p. ToMu BBIIBICHBI Xapak-
Tepuble Mopdotunsl uia P. nigra, P. laurifolia u P. X jrtyschensis B KOTu4ecTBe
2, 3 1 3 COOTBETCTBEHHO. YCTAaHOBJIEHO, YTO BO BCEX M3YUEHHBIX IOMYIISIIHIX
MPUCYTCTBYIOT BCE BBIICICHHBIC MOP(OTHUIIBI, UX COOTHOIICHHUS OTIMYAIOTCS, HO,
Kak TIpaBmIIo, mpeodiaaeT KakoH-To OMH. BERIIBHHYTO IpEIIIONOKeHNE, UTO BBI-
SIBJICHHBIA HETUIWYHBIN J1s1 P nigra MOp(OTHII C OMYIICHHBIM YEPEIIKOM U OCHO-
BaHMEM JINCTOBOH IUTACTHHKH BO3HHK BCIICACTBHE HHTPOTpeccHu. P, X jrtyschensis
Ha UCCIIEJIOBAaHHON TEPPUTOPUH O0pasyeT MOMYJSALUH, IPUYyPOUEHHBIE K Hapy-
IIEHHBIM MECTOOOUTAHUSIM, BOSHUKHOBEHHE KOTOPHIX CBSI3aHO C MIPUPOIHBIMH H
AHTPONOTreHHbIMU (hakTopamu. B 1enom npu aHanusze BCEro THOPUIAHOTO KOM-
TUIEKCa MPOCIICKUBACTCS ACHMMETPHS B CTOPOHY TOTIONIS JIABPOIUCTHOTO.
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Aemopul 6razooapam compyonukos 3anaono-Cubupckoeo omoenenua Uncmumyma neca
CO PAH (¢punuan ®HUL] KHI] CO PAH), 0-py c.-x. nayk B.B. Tapakanogy u kano. 6uon. Hayk
I’ C. Tapany, npunaswux yuacmue 6 noaiegwix Uccie008aHusax U 00CYHCOeHUU Pe3yIbmamos.
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Morphotypic diversity in populations of Populus nigra L., P. laurifolia Ledeb.
and P. x jrtyschensis Ch. Y. Yang. in the zone of natural hybridization

Natural interspecific hybridization provides extensive opportunities for the selection
of valuable forms and serves as a base for the selection of forest tree species. The
purpose of this study was to investigate the polymorphism of qualitative characteristics
and the isolation, on their basis, of morphotypes in P. nigra, P. laurifolia and their
spontaneous hybrid P. x jrtyschensis. The knowledge of morphotypes will simplify
identification of pure species and hybrids and selection of valuable forms in the zone of
natural hybridization of the Tom River basin.

The Tom is the right tributary of the Ob river (estuary: height 68 m, coordinates:
56°50'00"N; 84°29'20"E). It originates in the south of the Kuznetsk Alatau in the area of
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its articulation with the Abakan ridge (source: height 903 m, 53°39°05”N; 89°45°50”E).
The river basin is located on the border of the West Siberian Plain and the Altai-Sayan
mountainous country, in temperate latitudes. For the upper and middle reaches of the
Tom River, the flood plain multi-face is typical. The river branches, forming islands
occupied by poplar forests.

Morphotypic diversity was studied in 432 individuals from 15 populations of
P, nigra, P. laurifolia and P. X jrtyschensis. Populations of P. X jrtyschensis in the Tom
River basin are confined to disturbed habitats, whose occurrence is associated with the
dynamics of channel processes, or with human economic activity in the floodplain. We
carried out these studies using a comparative morphological method. Each complex
studied the set of qualitative characteristics: the shape of the surface of elongated
shoots, the types of truncated shoots of the crown, the pubescence of the shortened
shoot, the leaf petiole, the underside and the edge of the leaf blade, on the basis of which
the morphotypes were isolated. Qualitative characteristics were selected in such a way
that they met the criteria of "fen": 1) discreteness - alternative; 2) genetic conditioning.

Study of the shape of the surface of elongated shoots of the examined species
showed that in P. nigra they are always cylindrical, and P, laurifolia is ribbed. In hybrids,
there are shoots typical of parent species, but the intermediate ones with ribbing in the
upper part predominate, which disappears down to the base. All the P. x jrtyschensis
specimens studied, even with the external similarity of P. nigra leaf blade, always show
shortened rosette shoots characteristic of P. laurifolia. In parent species and hybrids, the
nature of pubescence and trichome length varies, although the latter are always hiding,
unicellular, simple hairs. In general, the pubescence is not typical of P. nigra. However,
in populations of the Tom River in the foci of hybridization, individuals with developed
pubescence are found. In P. laurifolia shoots and leaves are of different pubescence
degree. Among the individuals of P. x jrtyschensis, plants with developed pubescence
also predominate. The studied qualitative characteristics of shoots and leaves are only
found in certain combinations, which form a series of morphotypes. Morphotypes for
P. nigra, P. laurifolia and P. X jrtyschensis in 2, 3 and 3, respectively, were detected
in single-species and hybrid populations. They are found in all studied populations, in
different ratios, but one morphotype always prevails. In P. x jrtyschensis populations,
most individuals have intermediate qualitative characteristics of the leaf. Given the
differentiation of shoots, an asymmetry towards P. laurifolia is observed for the crowns
of hybrids. The presence of a morphotype not typical of P. nigra with pubescent petiole
and the base of the leaf blade is explained by introgression.

The article contains 5 Figures, 2 Tables, 21 References.

Key words: poplar; hybridization; hybrid zones; fens, morphotypes.
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