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HUcnonb3oBanue Mop¢o-aHATOMUYECKUX TPU3HAKOB
JJIS1 BbISIBJIEHUSI THOPHIHBIX PACTEHUI B 30HE €CTECTBEHHOM
rudpuauzaunu Populus laurifolia n P. nigra 8 Cuoupu, Poccus

B Anmae-Casnckoii eopnoii cmpatne npoucxooum Hanoxcetue apeanog Populus
laurifolia (cexyus Tacamahaca) u P. nigra (cexyus Aigeiros). B 30me coémecmnozo
nPOUPACManus  HabIOOAemcs Nnpoyecc Ux ecmecmeeHHo020 CKPeuusanus ¢
obpasosanuem eubpuonoeo euoa P. X jrtyschensis. Ilpeocmasnenvi pesynvmamuol
UzyueHus  MOpQONOSUYECKUX U AHAMOMUYECKUX — NPUSHAKOS,  NO36ONAIOUUE
uoenmugpuyuposams  eubpuonvie pacmenus. Popma NOBEPXHOCMU NOPOCIEBbIX
nobe206 no3eoinsgem 0cobeHHo HA0eHCHO duasHocmuposams ocoou P. ¥ jrtyschensis
MONIOOOM 803pacme HA PAHHUX CMAOUSX pazeumus Hacaxcoenuil. /Jupgepenyuayus
VKOPOUEHHbIX n06e208 KpOHbl HA J1enmoOnacmsl u OUCKOONACMblL U PACHONONCEHUEe
2EHEPAMUBHBIX NOUEK CIAHOBAMCA BANCHLIMU NPUSHAKAMU OnpedeeHus 2ubpudos no
docmudrcenuto pacmenusmu 10-nemneo 6ospacma. Hcnonvsosatie mopgonocuueckux
NPUSHAKOS JUCTNOBLIX NAACMUHOK mpebyem Hagvika pabomwsl ¢ P. X jrtyschensis u
01l WUPOKO2O npuMeHeHus He pekomenodyemcs. Mopghonoeusn uepewika noseonsem
Xopouto ouaenocmuposamsv P. laurifolia u P. nigra, no npu onpedenenuu 2ubpuoos
O0IHCHA UCNONL3068AMBCA MONLKO 6 KOMNIIEKCe ¢ Opyaumu npusHakamu. [Ipakmuyeckoe
UCNONb308AHUE MOPPONOZUU 2EHEPAMUBHBIX OP2AHO8 UMeeN 3ampPYOHEHUsl, C6A3AHHbIE
6 NepeyIo 0uepedsb ¢ OYeHb HENPOOOIHCUMENbHBIM NepUodoM yeemenus. IIpumenenue
110008 02PAHULEHO CIPO2OTL 08YOOMHOCbIO MONOel U NPeodaadanuem 8 NONYIAYUAX
mysrcekux — pacmenuil.  Fcnonv3oeanue npusHakog — AHAMOMUHECKO20 — CIMPOeHUe
YepeuKos y UCCi1e008aHHbIX 81008 NE2KOOOCHYNHO U ABIACMCA CAMbIM HAOEHCHbIM
KauecmeeHHbIM NPUHAKOM OJiA UX UOeHMUDUKAYUU.

KuroueBble cioBa: Populus; ecubpuouzayus; udenmugukayus, mopgonocus;
NeMUONAPHASL AHAMOMUSL.

BBenenune

CoxpaHeHHE ¥ palMOHAIBHOE HCIOIB30BAHUE JICCHBIX T'€HETHYECKUX pe-
cypcoB Cubupu u 60peaabHbIX JECOB B IIEJIOM SIBIISICTCS OJHON U3 Ba)KHEHIINX
MIPUPOJOOXPAHHBIX U YKOHOMHYECKUX 3aj1ad. DPDEKTUBHOCTh €€ pelIeHus 3a-
BHCHT OT CTEIICHU U3YYCHHOCTH JICCHBIX TeHETHICCKUX PEeCypcoB. BumoBoii co-
ctaB JgeHaApodaopsl CHOMPU OTHOCHUTEIILHO O€JieH, HO €ro U3yYeHHE OCJIOKHS-
€TCsI OTPOMHOM BHYTPUBHIOBOM U3MEHYUBOCTBIO, POPMHUPYIOMICHCS B YCIOBHUIX
OOIIMPHBIX FKOJOTHUECKH FETEPOreHHBIX apeasioB JIecO00pasyoIINX BH/IO0B, YTO
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CYIIECTBCHHO TIOBBIIIACT YPOBCHb OMOPa3HOOOpas3ms JEeCHBIX dkocucTteM. [lpn
9TOM HauOOoJIblIIee 3HAUCHNEe UMEeT HacleICTBEHHAs U3MEHUHMBOCTD APEBECHBIX
pacTeHHii 1O aJanTHBHBIM W XO3SHCTBCHHO IIEHHBIM TIPH3HAKaM, OT YPOBHS U
O0COOCHHOCTEW KOTOpOii, B KOHEYHOM CUETE, 3aBUCIT YCTOWYMBOCTH U MPOIYK-
THUBHOCTP JICCOB, @ TAK)KE ITEPCIICKTUBEI BEIBEJICHUS COPTOB C XO3SIHCTBEHHO TI0-
JIe3HBIMU cBoiicTBaMu. Hapsity ¢ aTuM B 3Bomtonnu poaa Populus L. 3HaunTeNb-
HYO pOJIb HTPAOT TpoIiecchl rudpuan3anuu [1-3], odecriednBaronue He TOIBKO
yBEJIIMYECHHE OOIIEH M3MEHYMBOCTH, HO M, BO3MOXHO, HHTPOIPECCHIO LIEHHBIX
aJIAITUBHBIX TPU3HAKOB [4], OTHAKO 3TH MEXaHHU3MBI eIIle KpailHe HeI0CTAaTOYHO
uccieaoBanbl B CHOUPCKOM peruoHe.

B MmpoRBoii mpakTHKE TOMOIH OYEHb IHUPOKO MPUMEHSETCS IS PEKyIBTHBA-
LMY HAPYUICHHBIX TEPPUTOPHIA, CO3IaHUN OaPHEPOB U KOHCEPBATUBHBIX MIPErpaj
IUTSL KYTTUPOBAHUS 3arPS3HEHHBIX TEPPUTOPHIA, B TOM YHCJIE TOPOICKHX H TIPO-
MBIIUIEHHBIX CBAJIOK, PEANPUATHI HEPTEAOOBIYH 1 TIepepadOTKH, XMMUYECKOTO
MIPOM3BOJICTBA, UCIIONB3YETCS B O3EJICHEHHH, CEIBCKOM XO3SHCTBE M MPOMBIII-
JIEHHOM JiecoBoACcTBe. OiHaKo B yciaoBUsAxX CHOUPHU 3TOT MUPOBOM OMBIT HE HAXO-
JIUT Ha COBPEMEHHOM JTalle HUKAKOW MPaKTUYECKON peanu3anuu. boapmmHCTBO
MOCAJIOK BBIIOJIHEHO C KUCIMOJIb30BAHUEM DK30TOB €Ie B MPOIILJIOM CTOJICTHH H
HYXXIIaeTCs B 3aMEHE.

['ubpunHbie 30HBI TOTOJEH SBIAIOTCS NTUHAMUYECKHMMHU IIEHTPAMHU JKOJOTH-
YECKUX W DBOIIOMHOHHBIX IPOIECCOB, a TaKKe KOHIIEHTPATOPAMH LECHHBIX U
CEJIEKLIMU THOPUIHBIX (OpM, B CBS3H C YeM OHU TPeOYIOT TIIATEIHHOTO HU3yye-
HUsl. EcTecTBeHHBIC 30HBI, BOHUKAIOIINE TP KOHTAKTE apeajioB BHIOB CEKIHH
Aigeiros Lunell u Tacamahaca Mill., nzyuatorcs ¢ 80-x rr. mporuuioro Beka [5—7].
B CeBepHoii AMepuke apealibl YepHBIX U 0alTb3aMHUECKUX TOIOJCH M0 OOMbIIeH
YacTU CUMIATPUYECKHE, C TIEPEKPHIBAIOIIUMHCS MECTOOOUTaHUAMHU. BonbimH-
CTBO THOPUAHBIX 30H B TOM PETHOHE IBYBUIOBEIC, T.€. POAUTEIH MPEICTABICHBI
OJTHUM BHJIOM CEKIIUU Aigeiros u OMHUM U3 ceKunu Tacamahaca, HO 0OHAPYKEHBI
u Ooee cioxHbIe 30HBI. Harmpumep, Ha p. Onnmen (FOxnas Anboepra, Kanana)
BBISIBJIEHBI 30HBI COBMECTHOTO ITpou3pacTanus u rudpunusanuu P, deltoides Bartr.
ex Marsh., P. balsamifera L. u P. angustifolia E. James. B nieiiom Ha Tepputopun
CeBepHOIl AMEPUKH U3BECTHO IATh 30H THOPUIN3AINN BUAOB CEKIIUH YEPHBIX U
Oanmp3amuueckux Toroliel [8]. OHM OTHOCHTENBHO TIOJHO U3YYCHBI C TIOMYJISIIH-
OHHO-TEHETHYECKOM TOYKH 3pEHUs], HO HEJOCTAaTOYHO — C MOMYJSIIHOHHO-IKOJIO-
THYECKOH, CEIEKIIMOHHO-TEHETHICCKON U MOP(OIOTHYECKOH.

JlaHHBIX 0 TMOPUIHBIX 30HAX B A3HH BECbMa MaJIo, YTO BIOJIHE OOBSICHUMO, TaK
Kak ceknus Aigeiros 31ech IpeicTaBiIeHa onHuM P, nigra L., apean KOTOpOro Toib-
KO Ha BOCTOYHOW OKpanHe MEepPEeKpPhIBAETCS C HEKOTOPBHIMH 0aib3aMUYECKUMH TO-
nosivu. C JIpyroit CTOPOHBI, 3TO CBA3aHO U € KpaiiHe c1a00i M3yIEeHHOCTBIO ATHX
30H. Bo BceM A3uarckoM pernoHe U3BECTHO TOJBKO JIBE TaKUX 30HBI [ Tam xe].

P. xjrtyschensis C.Y. Yang in C. Wang & S.L. — ecrectBennbii rudpun P. lau-
rifolia Ledeb. (cexuus Tacamahaca) v P. nigra (cexuus Aigeiros), pacnpoctpa-
HEHHBIM B MeCTax HaJOXKEeHHs uX apeanoB B Antae-CasHCKOW TOpHOU CTpaHe.
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Kwuraiickumu yuensivmu B nonmue p. YUepHsiid UpThIT mpoBOASTCS MHTCHCHUBHBIC
MOMYJISIIUOHHO-TCHETHYESCKIE UCCIICIOBAHMUS THOPHIHOTO KOMIUIEKCA C y4acTH-
eM P. x jrtyschensis, P. nigra u P. laurifolia [9]. Ilpu 3TOM JIydIivie TeHOTHITHI U3
rubpunoB P. X jrtyschensis BBeneHbI B KynbTypy. OMHAKO JaHHBIC IO U3MEHYU-
BOCTH MOP(OJIOTUIECKAX M aTaNTHBHBIX NPU3HAKOB MOIMYILIIINA M3 dTOH 9acTH
30HBI THOPUAM3AIIH OTCYTCTBYIOT. C Ipyroil CTOPOHBI, TOIOJb HPTHINICKHHA, BbI-
SIBTICHHBIN Ha TeppUTOpHH Poccuy erie B IpOIIoM BeKe, Hadall H3ydaThCsl JHIIh
B mocieaaee BpeMsi. OH He TOJNIBKO HE HAllleNl IPAKTHIeCKOro IPUMEHESHNUS, HO U
JI0 CHX TIOp HE IPUBOAUTCS BO (DIIOPUCTHUCCKUX CBOJKAX M KITIOUAX OIPEACITHTE-
neit peruonoB Cubupu. [locnenanee, 6e3yciI0BHO, CBSI3aHO C OTCYTCTBUEM YETKHX
MIpeACTaBICHUN 0 MOP(HOTOTHIECKHUX MTPU3HAKAX, BYKHBIX JUIS €TO BBIIBICHHS.

Lenp HACTOSIETO UCCIENOBAHKS — H3YYUTh MOP(HO-aHATOMUYECKUE TIPU3HA-
ku P. nigra, P. laurifolia v P. X jrtyschensis niisi OLIGHKA BO3MOXXHOCTEH UX TIPH-
MEHEHUS B UICHTH(OUKAIIMN €CTECTBEHHBIX THOPHUJIOB.

MaTepnanbl U METOIUKH HCCJICT0OBAHUSA

OcHOBHasi 4acTh WHCCIEIOBAaHMI BBITIOJIHEHA B OacceiitHe peku Tomwu.
P. X jrtyschensis He 00pa3yeT 371eCh OOJNBIITNX YUCTHIX HACAXKICHUH, THOPHIBI OT-
MEUCHBI SIMHIUYHO WA HEOONIBIIMMH KJIOHAMU B COCTABE CMEIIIAHHBIX JIECOB PO-
IUTENBCKUX BHIOB. OHAKO HA OTJACIBHBIX YIaCTKaX OHU BCTPEUAIOTCS CTA0MIIb-
HO ¥ B 3HAYUTEJBHOM KollndecTBe. B xoze moneBbix uccnenosanuii 2015-2017 rr.
BBISIBJICHO YETHIPE TaKWe TOMYISIUN. DT HACAKICHHS UCTIONB30BATH KaK KITFO-
YeBbIC MPU UCCIICIOBAaHUU MOPdOIOruK TakcoHa. YacTh MaTepranoB IJisl aHATO-
MHYECKUX UCCIIEIOBAaHUN 0TOOpaHa B HacaxeHusx pek bus u Karyns (Tadm. 1).

Mopdonorudyeckre MPU3HAKA BETETATUBHBIX OPraHOB HCCICIOBAIMA C HC-
MIOJTF30BaHMEM CpPaBHHUTENbHO-MOpdomornyeckoro Merona. [lpu sToM m3ydamm
KOMIIJICKC Ka4€CTBEHHBIX MPU3HAKOB: (popMa MOBEPXHOCTH YIIMHEHHBIX TIOPOC-
JIEBBIX 1T00ETOB, (hOpMa MOBEPXHOCTH YUTMHEHHBIX II00ETOB KPOHBI, THITHI YKOPO-
YCHHBIX TOOETOB KPOHBI, MOP(MOJIOTHS JINCTOBBIX TNIACTUHOK U YEepeIlIKa.

Ta6Gnuma 1 [Table 1]
HccnenoBaHHble Nomy sty TonoJst [Studied poplar populations]

KormuecTBo 1epeBbeB / TUCTHEB / YepEIIKOB
[Number of trees / leaves / petioles]
P nigra | P. laurifolia |P_ X jrtyschensis
Pexa Tomb [Tom River]

Ha3Banue nomyssitmun KoopnuHaret
[Name of the population] [Coordinates]

Benbey 53°41'35"N,
[Belsu] 88°22'44"E - 30/450/0 —
Crynenstii [Tnec 53°39'49"N,
[Studenyy Ples] 88°20'01"E - 30/450/0 —
Bopormii 53°66'T0"N,
[Voroniy] 88°29'52"E - 30/450/0 —
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OxoHuanue Tabu. 1 [Table 1 (end)]

Haspaue nOmy/mHy Koop/mars: KosnuecTBo iepeBbeB / TUCThEB /.‘{epeLHKOB
[Name of the population] [Coordinates] [Number of trees./ 16? ves / pe'tloles] -
_ I P._nigra | P laurifolia |P. % jrtyschensis
(Chenkiy P e -
?1/\[411;225] 581317224‘;12 30/450/9 | 30/450/9 39/585/9
et ey | 0800 |~ |-
Eg‘frfy"lg‘ %37‘;9820131; 30/450/9 | 30/450/0 |  41/615/9
Hosomeers oy | 2000 || aanesn
s o e | |
Com TN | |
F\felzl’(‘h‘fy’; yTaelT’gri] ey |- 30/450/9 | 10/150/9
e R
PeKoa B'I/I}I ‘!Biya River]
e sae | 309 | 309 | -
Do Srsse | - | 309 | -
o) seweer | - | - | o
Peka E(aT?/HI; [Katun River]

oo e | 31009 3/0/9 3/0/9
s sopsey | 900 | 09 | -
Hroro [Total] 249/3600/54]252/3600/54 | 119/1695/54

Jns m3ydeHuss BapraOETB-HOCTH MOP(OJIOTHYECKIX MPU3HAKOB HA Ka)KIOU
poOHoi turomaau ¢ 30 penponyKTHBHO 3pEJbIX YAaJCHHBIX JAPYT OT JIpyra aepe-
BBEB C IO’KHOM CTOPOHBI CPEAHEH YacTH KPOHBI IPOBOIIIIH cOOp TepOapHOro Mare-
puana. C ka0 ocoOu oTOMpay 1o 15 NoNMHOCTHIO Pa3BUTHIX, HEMOBPEKAECHHBIX
JIFCTHEB, TOJIBKO CO CpemHel YacTH YKOPOUCHHBIX To0OeroB. J{is aHamms3a GpopMbl
IUIACTUHKHY HA KAXKIOM JIUCTE m3Mepsiti ero JuinHy (L) u paccrosiHue Mex Iy camoit
MIHPOKOH YacThi0 1 ocHOBaHMEM (A). OnpeneneHue GopMbI IPOBOIUITH ITyTEM BbI-
yuciennst uHaekca A/L. Tlpu 5ToM HCTONB30Ba M CICAYIOLIME €ro ITUara30HbL:
< 0,25 — rpeyrompHas; 0,25-0,35 — siineBuano-TpeyronbsHast; 0,35-0,45 — siineBua-
Has; 0,45-0,65 — smmuntuyeckast; 0,65 > — obparnosiinesuanas [10]. M3mepenust
OCHOBHBIX IPU3HAKOB TIPOBOJIVIIH € IIOMOIIBIO ITPOrpamMMbl «Axio Vision 4.8.2».



68 A.B. Knumoes, b.B. Ilpowkun

s mccnenoBaHus paciioioKeHNsI TCHEPAaTUBHBIX TTOUEK Ha ToOerax m Mop-
(onorun 1BeTKoB ¢ 10 Mozeeit KaXJI0ro TaKCOHA BECHOM, /1O HadaJla IIBETEHHs
(B KoHIIE MapTa), MPOBOIIIIN 3aroTOBKY BETBCH C TCHEPAaTHBHBIMH IOYKAMH.
CorBerust Mojydalii Ha CPEe3aHHbBIX BETBSIX, MOCTABJICHHBIX B COCYIbBI C BOIOM
(mpu Temmeparype 20...24°C) u pUKCHPOBATIN B CMECH CITUPTA 3THIOBOTO 96%
W BOJIBI B cOOTHOIIEHNH 1:1. BrIsiBIeHne MOponornyecknx 0coOeHHOCTeH po-
BeJIcHO 1pH yBennueHuu 16,3% («MBC-10», JI3OC, Poccust). M3yuenue mopdo-
JIOTUH TIO/I0B TPOBOAMIIN Ha 30 TIIONYIINX cepekKaX OTOOPaHHBIX C IEPEBbEB B
TIEPUOJT TUTOIOHOIICHHS.

W3BectHO, 4To jUId TIpecTaBuTenell Salicaceae XapakTepHa KpaifHe HU3Kas
WHINBUIyaTbHAS U MEXKIOMYIAIHOHHAS H3MEHINBOCTh aHATOMHYECKIX CTPYK-
Typ nucrta [11, 12]. B psie nomysnsimuii B 0acceiinax pek Toms, bust u KatyHs pan-
JOMH3HPOBAHHO C TPEX 0CO0el MCIOIB30BANN JIUCTHS Ui MOp(o-aHATOMITIe-
CKHUX HCCIIeI0BaHMi ueperika (cM. Tadi. 1). OTéop npoBoauIn co cpeaHeil yactu
KPOHBI PETPONYKTUBHO 3PENBIX JAEPEBHEB, ¢ YKOPOUCHHBIX 1M00OETOB. Yepemkn
OTJIEJISUTH OT ITACTHHOK JINCTHEB YKOPOYEHHBIX TI00ETOB U (PMKCHPOBAIIM B CMECH
cnupTa 3TuiI0Boro 96%, runepuna u Bojsl B cooTHomenuu 1:1:1. Ilonepeunsie
Cpesbl Jeai B BepXHel 4acTH yepenika (y OCHOBAaHUS JIMCTOBOW IUIACTHHKM),
MTOCKOJIBKY UIMEHHO €€ XapaKTePHUCTHKY HCIONB3YIOT B KITF0UaX OMpEIeIUTeNeH
KaK Ba)XHBIH IIPU3HAK JUIS pasrpaHUueHNs BUJIOB CeKLi Aigeiros n Tacamahaca
[13, 14]. IlomydeHHBIE Cpe3bl OKpAIIUBaiIN 2%-HBIM BOIHBIM PacTBOpOM cad-
paHuHa. AHaTOMHYECKHE 0COOCHHOCTU M3ydanu Ipu yBenuueHun 100x («Mu-
kpomen—1», OO0 «HabmonarensHble TpuOOpBD», Poccus). C kaxmoi Momenu
aHaNMM3UpoBaIM 9 uepemkoB JMcTheB. [Ipu aHanm3e psiga MEpHBIX NMPU3HAKOB
PaCCUMTHIBAIM: CPENHME apu(pMeTUIECKHUE (X) U OMMOKU CPETHUX apupMeETHYE-
CKHX (m), MaKCUMaJIbHbIe 1 MHHUMAJIbHbIC 3HAYEHHs1, CTaH/IapTHBIE OTKJIOHEHHS
(o) u xoxpPurnents! Bapuanun (CV, %).

Pe3ysbTarsl Hcciieq0BaHus U 00CYy:KIeHe

Mopgonozun nobezos

Hns P nigra XapakTepHbI MOOSTH MIIMHAPHYSCKUE MO BCEH IUTHHE, PEIKO Y
OTAEIBHBIX 0cOo0CH HaOIIOIaeTCs YIIIOBAaTOCTh B BepXHel ux yactu. Y P. laurifolia
MOPOCIIEBbIC YIIMHCHHBIC TIOOETH Beerna peOpucTeie, pedpa HUCXOMAT MO 3 OT
Ka)KJIOTO JINCTOBOTO pyOIla M XOPOIIO IPOCMATPUBAIOTCS Hake Ha 2—4-IIETHUX
noberax. ¥ OOJNBIIMHCTBA MCCIEAOBAaHHBIX 0co0ei P. X jriyschensis cpenu mo-
POCIIEBBIX TTOOETOB MPeodIaaaoT peOpPHUCThIC B BEPXHEW W NWIMHIAPUYCCKUE B
HIDKHEH yacTu. [IpuMeHeHne 3Toro mpru3Haka 0COOCHHO BaXKHO TPU UICHTUU-
KaIliy THOPUIOB HA PAaHHUX CTAIUSIX Pa3BUTHS HACAKICHHUN — (ha3bl CESHIIECB U
MOJIONBIX JiepeBbeB [15]. VanuHeHHbIe MOOETH KPOHBI, B OTIMYHE OT IOPOCIIe-
BBIX, MEHee HH(OPMATUBHBI [T UICHTA(DUKAIINH, TOCKOJIBKY Aaxe y P. laurifo-
lia cper HUX HAOIIOIAIOTCS IMJIMHAPUUECKUE, YIIIOBaThie U peOpucToie. Takoe
K€ BapbHPOBAHHE XapaKTSPHO U JJISI THOPUIOB.
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Mopdosorudeckue METo/bl O3BONISOT TOCTATOYHO HAJCKHO HACHTU(DHIIU-
pOBaTh THOPHIIBI, BOZHUKAOIINE MEXTy BUIAMU ceKLuit Aigeiros u Tacamahaca
Mo Xapakrepy nuhGHepeHIIMPOBKHA YKOPOUCHHBIX MOOETOB KPOHBI. Y BHJIOB CEK-
uun Tacamahaca AMEIOTCS CTICIMATIM3UPOBAHHBIC YKOPOUCHHBIE MOOCTH — JIUC-
KOOJIACThI, Y TAKCOHOB CEKIMU Aigeiros UX HET, U yKOPOUCHHbIE MTOOETH KPOHBI
MPEICTABICHBI TOJBKO JenToonactamu. ClienyeT OTMETHTh, YTO TUCKOOIACTHI
BCerJa HaClIeAYITCs KaK €CTECTBEHHBIMU, TaK U KYJIBTYPHBIMH THOpUAAMH H
COXPAaHSIOTCS JaXke MPU BO3BPATHBIX CKpelmBanusx [16]. Hamuuue muckobma-
CTOB IO3BOJISIET HA/IS)KHO HICHTHOUIUPOBATh P. X jrtyschensis Mo T0CTHKESHHIO
pactenussMu 10-JIeTHEr0 BO3pacTa, Aaxe IpPU BHEIIHEM CXOJCTBE JIMCTOBOM IUIa-
cTuHKY ¢ P, nigra (puc. 1).

Puc. 1. Pacnionoxxenue reHepaTuBHBIX MOYEK
[Fig. 1. Location of generative buds]:
A — Populus nigra, B — P. x jrtyschensis, C — P. laurifolia.
Turet o6eroB [Types of shoots]: / — aykenOmacT [auxiblast]; 2 — enrrobnacr [leptoblast];
3 — muckobmnact [discoblast]; ¢ — TeHepaTUBHBIEC MTOYKH [generative buds)

Mopdghonozus nucmogwvix niacmunox

VY U3y4YeHHBIX TAKCOHOB HAOIIOAAIOTCS YeThIPE (POPMBI JIUCTOBOM ITACTHHKU:
TPeyroyibHasi, SHIEBHHO-TPEYTONbHAS, SHIIEBH/IHAS U duTUnTHYecKas. Ha sHo-
TeHHOM YPOBHE B IIpeJieIaX OJJHOTO JiepeBa MOKHO HAaOJIOAATh Cpa3y HECKOJIBKO
(hopM, HO pe3ko TIpeodaaeT oJJHa U3 HUX.

Hnst P nigra XxapakTepHbl TPEYTOJIbHBIC U SHIIEBUIHO-TPEYTOJIbHBIC JIUCTHS,
mocieHue peodmanany Bo Beex momysimusx (78,0-96,0%). Y P. laurifolia Tpu
THUIA JIUCTOBBIX IUIACTHHOK: SIMIICBUIHO-TPEYTONbHAS, SHIICBUIHAS U JJUTHIITH-
yeckas. B OOJbIIMHCTBE M3YYCHHBIX HACAXKICHUI HanOojee pacripoCTpaHeHbI
siteBuHbIe TUCThA (50,0-70,0%). P. X jrtyschensis xapakrepusyercs HaJlu4u-
eM Bcex (opM, OTMEUEHHBIX Y POAMTENBCKUX BUIOB. B momysmsinusx ruGpuios
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peo0IaaloT SHICBUIAHO-TPEYTONbHBIE JTHCTh (55,0-82,0%), TpeyronbHbe H
JIUTUNTHYCCKUE OTIIMYAIOTCS KpaifHe HU3KO# 4acToTol BCTpeuaeMmoctu. Ha yxko-
POYEHHBIX Mo0eTaxX B CPEAHEH YacTH KPOHBI y BCEX JIMCTHEB OHOTO JICpeBa BCET-
Jla BBIPAXKECHA TOJIBKO OfiHa (hopMa BEpPXYIIKHA U OCHOBAHHUS JINCTOBOH TIACTUHKHU.
Jluctest P nigra Bo BceX M3YYEHHBIX IMOMYIAUSIX UMETH HCKIIOUUTEIBHO Y-
JIMHEHHO-OCTPOKOHEUHYIO BEPXYIIKY M KIMHOBHIHOE OcHOBaHue. Y P. laurifo-
lia o hopme BepxyIKa BceX JUCTHEB 3a0CTPEeHHAs. BappupoBanne ocHOBaHMS
JIUCTOBOM IJIACTUHKH Y JJAHHOTO BUJIA B Mpe/esiaX U3y4YCHHOW TEPPUTOPHHU CBS-
3aHO ¢ HaJTMYHEeM (OPM, OTIMYHBIX HE TOJIBKO MO paccMaTpUBaEMOMY MpH3HA-
Ky, HO 1 110 okpacy kopsl [10]. Haubonee pacnpoctpanennas cepokopas hopma
UMEET OKPYIIICHHO-KIMHOBHIHOE, a IPUYPOUCHHAS K MOMYISIISIM CPEIHETO Te-
4yeHus1 Oenokopast — cepueBuanoe ocHoBanue [17]. JIyist IMCTOBBIX IIACTUHOK
P x jrtyschensis XapakTepHBI IPOMEKYTOUHBIC TIPU3HAKU: YIITHHEHO-OCTPOKO-
HEYHast BEPXYIIKa U OKPYIJICHHO-KIMHOBUIHOE OCHOBAHUE.

Jns MHOTHX BHIIOB TOMOJS XapaKTepHA TeTepOQHIUTHS HA YUIMHCHHBIX U
YKOPOYCHHBIX moderax. Panee Mbl y:ke OTMEUald, 4TO MPHUMEHEHUE B HCCIICIO0-
BaHUSX JTUCTHEB OpaxuOIacToOB Oosiee HAICHKHO TP MOP(HOIOTrHUSCKON UIACHTH-
(dbuKanuu BUIOBOIM TPUHAICKHOCTH. YKOPOUCHHBIC MOOSTH JTOBOJBHO PaHO B
BO3pacte 3—4 NeT pa3BUBAIOTCS HA MOJIOJBIX OCOOSX, XOTS MPH 3TOM UX IMOJTHO-
uenHas auddepennuanus npoucxoaut K 10 romam. Mcmons3oBaHue mpu 3TOM
uHIeKca (GOpMBI IMCTOBBIX IUTACTHHOK IyTeM BBIYHCIICHUS COOTHOIIeHHs A/L,
HA HAIll B3[JIS, SIBJSICTCS] KpaiHEe MEePCHeKTUBHBIM HAIIPABICHUEM, TIOCKOIIBKY HE
TOJNBEKO CHUMAeT TPEYBETMUCHHOCTD MPEICTABICHN 00 X UPE3BBIYAHO BBICO-
koii BapuabenbHOCTH [18-20], HO M MO3BOJNIsAET M30eraTh CyOBEKTUBHOCTH B UX
orieHke. Mopdonorndeckne MPU3HAKA JUCTOBBIX IUTACTHHOK BaYKHEI TIPH U3yde-
HUH U3MEHYUBOCTH HCCIICIOBAHHBIX TAKCOHOB, HO MPUMEHECHUE MX JIJIsI HJCHTH-
¢bukamuu P. X jrtyschensis, Ha Halll B3NS, TPeOyeT OOJIBINNX HABBIKOB.

Mopdghonozun uepewka rucma

Uepemiok nucra y P. nigra iockuil Ha OoJbIei yacTu AIUHBI 0e3 xKeao0ka
HAa aJlaKCHaIbHOM cTOpoHe, Y P. laurifolia — munuHApUYECcKHi ¢ xkeno0koM. Uepe-
oK y P. X jrtyschensis II0CKUil TONBKO B BEpXHEN 4acTH, ’KeI0OOK XOPOIIO BbI-
paXeH B OCHOBaHMM YepelllKa, HO IOCTEIIEHHO YMEHBIIAETCS U B BEpXHEH 4acTu
npocmatpuBaercst HeOonblas BeleMka. M.B. Koctuna u ap. [21] yka3bpIBatoT Ha
3HAUYUTEIFHOE BapbHPOBAHIE BHIPAKCHHOCTH KeJT00Ka Yy THOPHIHBIX pacTECHUHA
tononsi. MccnenoBanust P X jrtyschensis B nonynauusx ora Cubupu noarsep-
JIFJTH TIOCJIEHUE TIPEACTaBICHMS. B 11e71oM MOpgoIoris 4eperika mo3BoisieT X0-
poto auarHoctupoBars P. nigra u P. laurifolia, Ho ipu onpeneneHnu rTuOpuioB,
€ro MpU3HAKHU J1OJDKHBI HCIIOIB30BATHCS B KOMIUIEKCE C IPYTHMU.

Pacnonooicenue cenepamusnvix nouexk na nobezax kpouwi. J1jis cexunu Aigeiros
XapaKTEepHO OYEPETHOE TTOJI0KEHIE TeHEPATHBHBIX ITOYEK Ha JIENTOOIACTaX U OC-
HOBaHHUHU ayKCUONACTOB, IS ceKUun lacamahaca — ouepeHOE Ha enTodIacTax
u 1o 1-2 Ha BepxyllIKe TUCKOOIACTOB B IMa3yXe BEreTaTUBHOM MoYku. Y P X jr-
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tyschensis pa3MereHre TeHEPATHBHBIX ITOYEK COBMEIIACT OCOOEHHOCTH CEKITHIA.
[pu3Hak mone3eH i uACHTH(OUKAIINN PEIPOIYKTHBHO 3pEJIbIX THOPUIHBIX pac-
TEHHUH B 3UMHE-BECEHHHI TIEPHO IIPH COBMECTHOM HCITOIB30BAHUN ¢ MOPQOIIO-
rueii moderos (cM. puc. 1).

Mopdgponozus yeemkos u nnodos

B n3y4eHHBIX TOMYISIIASX KaK PONUTEIBCKUX BUIOB, TaK U P. X jrtyschensis
pesko mpeobnagaT Myxckrue ocoOu. ThIYMHOYHBIE IIBETKH M3YUYEHHBIX TaKCO-
HOB UMEIOT OJTFO/IIEBUIHBIC JIUCKH TruameTpoM 2,5-3 mm y P. nigra; 3—4 MM — y
P laurifolia n 2,5-4 mm —y P. X jrtyschensis. Y P. nigra OHU 1O Kpalo TIOCKHE, Y
TOTIOJIS JTABPOJIMCTHOTO M TOOJS UPTHIIMICKOTO — BOJTHUCTEIC. Y P. X jrtyschensis
B IIpe/ieTiaX OIHOM CEPEekKHU BCTPEUAIOTCA KakK LEeTbHbIE, TaK U JIONACTHBIE, FOJIbIe
U OIyIICHHLIC TUCKH, Y POAUTCIHCKUX TAKCOHOB OHH BCETZA IEIHHBIC W TONBIC

(puc. 2).
B .
C

1 mm
—

Puc. 2. JIucku THIYMHOUHBIX 1IBETKOB [Fig. 2. Discs of staminate flowers]:
A — Populus nigra, B— P. x jrtyschensis, C — P. laurifolia

Y P. nigra Ha >HIOTEHHOM ypOBHE KOJHYECTBO THIYMHOK BapbupyeT oT 20—
30 wrt., CV —8,60%; y P. laurifolia — 55-65 wrt., CV — 5,16%. HTEepecHo, 4yTo y
P. X jrtyschensis uccienoBaHHbIe 0COOHM PACTIAIKCH HA TPH TPYIIIIBI, 00pa3yroIine
MEPEX0l OT POAUTEIBCKUX TAKCOHOB. B MepBoii rpyre KOIUYeCTBO THIYHHOK Y
ocobeii BapprpoBaiio ot 32 o 36 wr., CV — 4,90%, Bo BTOpOit 42—46 mit., CV —
3,18%, B Tpetheit — 50-54 mt., CV — 3,07%. B cpennem mno BeIOOpKaM KoJHye-
CTBO TBIYMHOK cocTaBmwio y P. nigra — 30,0 £ 0,816 (25-35 mt., CV - 8,82%); y
P, laurifolia — 60,0 £ 0,557 (55-65 wrt., CV - 6,05%); y P. X jrtyschensis — 42,0 +
1,430 (3254 w., CV — 18,46%).
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[Tectnunsie BeTkn y P. nigra: ueronoxka 0,5—2 MM, TUCKHA BOPOHKOBHTHBIC
CILTIOCHYTBIE C OOKOB, IeJIbHOKpaiiHKe, Tojble. Kpast AMCKOB 0 cepelMHbI 0XBa-
TBHIBAIOT SUIICBUIHYIO, TIAIKYIO, TONYIO 3aBsA3b. PHUTbIIE KPYyIHOE IBYIOIACTHOE,
Ha KOPOTKOM CTONIOMKe. JIomacTu IUIOTHO COMKHYTBI M IIPIIKATBI K 3aBsi3U, HE
cpacraroTcsi, o gopme V-o0pa3Hbie, OTOTHYTHI BBEPX, IIOBEPXHOCTh Oyropuaras
(puc. 3, A). Y P, laurifolia: ueronoxxka 0,51 MM, 1uCKH OIIOLEBUIHBIE, I10 KPAIO
BOJTHHCTHIC, OIyIICHHEIC. 3aBs3b SMIEBUIHAS, CKIIaI9aTo-0Oyropyarasi, OmyIIeH-
Hast. PeIIblie KpyITHOE TpexJionacTHoe (peke JABYX- U YEThIPEXJIONAcTHOE ), JIOTIa-
CTH KOTIbCBHJIHBIC TUIOCKHE, CBOOOIHBIC, TOBEPXHOCTH Oyropyaras (puc. 3, C).
P. % jrtyschensis: useronoxka 0,5-3 MM, TUCKH BOPOHKOBUIHBIE CILTIOCHYTBIE C
OOKOB, IIETHHOKPAITHIE, PHIXJIO OITYIICHHEIE C OKPYTIIBIMH COCOUYKAMH Ha TOBEPX-
HOCTH. 3aBsi3b siileBUIHAs, Oyropyaras, ¢ COCOYKaMH, rojas. Peuibiie KpymHoe
IBYJIONACTHOE, Y HEKOTOPHIX IIBETKOB TPEXJIOMACTHOE, HA KOPOTKOM CTOJIOWKE.
JlomacTH IIOTHO COMKHYTHI U TIPIIKATHI K 3aBsI3U, HE CPACTAIOTCSI, JIUPOBUIHBIC,
OTOTHYTHI BBEPX, IIOBEPXHOCTh CKJIaquaTo-Oyropyaras (puc. 3, B).

[non P. laurifolia 2—4-ctBopuarasi KOpoOOUKa, OOBIYHO Ha CEPEXKEe OCHOB-
HYIO JTOJIO COCTABIISIOT 3-CTBOPYATHIC TUIOABI, 2-CTBOPYATHIC KOPOOOUKH pactio-
JIO)KEHBI TPEUMYIIIECTBEHHO B €€ OCHOBAHMH, a 4-CTBOPUYATHIC — B BEPXHEH YacTH.
VY P, nigra nnojpl peCTaBIeHBI TOJIBKO 2-CTBOPYATHIMHU KOPOOOUKaMu. Y P. X jr-
tyschensis Ha cepexke MpeodIaaatoT 2-cTBOpUaThie KOPOOOUKH, Ha 3-CTBOpUAThIE
npuxoautcs 13,0-22,0%, oHE cOoCpenoTOYeHbl NPEUMYILIECTBEHHO B BEpXHEH
yacTH cepexxku. Kopobouku 4-cTBopuarsle, BeTpedatomuecs y P, laurifolia, y tu-
OpHUI0B HE OOHAPYIKEHBI.

Puc. 3. lsetku [Fig. 3. Flowers]:
A — Populus nigra, B — P. X jrtyschensis, C — P. laurifolia

OO011en3BeCTHO, YTO MPU3HAKH T€HEPATUBHBIX OPraHOB OTIMYAIOTCA HU3KOH
W3MEHUYMBOCTHIO, 3TO MOATBEPININ M HACTOSIINE UccienoBanus. I Ha mepBbIid
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B3[VII, MX IPAMEHECHUE OTPAaHMYCHHO TOJIBKO BPEMEHEM JOCTIDKEHHUS PETIPOITYK-
TUBHO# CTa[ (K B OHTOreHe3e. TeM GoJiee YTO THIYMHOYHBIC U MIECTHYHBIC I[BETKH
P, nigra, P. laurifolia u P. X jrtyschensis pa3ia4aroTcs MO CTPOSHUIO IUCKA, PhLTh-
[a ¥ OIYyIICHHUIO. J[narna3oHbl KOJIUYECTBA THIYMHOK Y UCCIICIOBAHHBIX TAKCOHOB
HE TIePEKPBIBAIOTCS, M OTH MPHU3HAKKA MOKHO PACCMATPUBAThH KaK HAJCKHBIC TIPH
nuarHocTuke. OHAKO MPAKTUYECKOE MPUMEHEHHUE MOP(OIOTUH TeHEPATUBHBIX
OPTaHOB UMEET OTPAaHUICHHSI, KOTOPBIE HEOOXOIMMO YIUTHIBATD IIPH INTAHHPOBA-
HUH UCCIICIOBAaHM: 1) HE TO3BOJSIIOT UACHTU(DUIIMPOBATH PACTECHHS, HE JOCTHT -
IIUEe PENPOAYKTUBHOTO BO3PACTA; 2) TOMONH — ABYIOMHBIE PACTEHUS; 3) UMEIOT
HETPOIOJDKUTEIBHBIN EPUOJT IIBETCHHUS M IUIOJJOHOIICHUS;, 4) IIBETKOBBIC U ILIO-
IyIINAE CEPEXKH HETOITO COXPAHSIIOTCS B ITOJCTHIIKE.

Anamomuueckas cmpykmypa 1ucmosslx UepeuKos

Uepewku P. nigra v P. laurifolia xopo111o pa3auyaroTcs 1o Gopme MmonepedHo-
T'O CEYCHUS K OCOOCHHO TI0 KOHTYPY aIaKCHAIBHOM CTOpOHBI (Tabm. 2). Y P. nigra
BEpXHsA CTOpOHA Bcerna okpyriast, y P. laurifolia — cepaneBuiHast BCIEACTBHIE
XOPOIIIO BBIPaXKEHHOTO KeoOKa. [TpoBojsimas cucrema P. nigra JWHeWHas, y
P. laurifolia — BricOKOapkoOOpa3Hasi, 00pa3oBaHHAas OTIMYHBIMU 1O POPME KOJIb-
[IaMH 3aKPBITHIX KOJUIATEPATbHBIX MPOBOMSAIINX IIYIKOB. P X jrtyschensis, Kak u
CJICIOBAJIO OXKUIATh, B TOW I MHOW MEPEe HACIEAYIOT YePThI POJUTEIECKUX BHU-
JIOB, HO XOPOIIIO HICHTUPHUIUPYIOTCS IO (POpPME MTOTIEPETHOTO CCUCHHUS YepeIka,
KOHTYPY a1akCHaJILHOM CTOPOHBI U (hopMe MpoBOJIAIIeH cucTeMsl (puc. 4).

&

o D O

A B C

|:| Parenchyma Xylem . Phloem . Sclerenchyma

Puc. 4. Cxema anatomun ueperka [Fig. 4. Diagram of petiole anatomy]:
A — Populus nigra, B — P. X jrtyschensis, C — P. laurifolia
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TMocKkombKy aHATOMHYECKUE HCCIISIOBAHMUS YEPEIIKOB JIMCTHEB JIETKOIOCTYII-
HBI, @ YKOPOYEHHBIE [T00ETH JJOBOJBEHO PAaHO Pa3BHUBAIOTCS Ha MOJIOJBIX 0COOIX,
MCIIOJIb30BaHHE PU3HAKOB TIETHOJSIPHOM aHATOMMUH, HA HAIIl B3IJISI, CAMBIN Ha-
JIeKHBIA METOJ| HAeHTU(HKAIMY rHOpH10B. OHAKO, KaK MMOKa3bIBAIOT HAIIH IO~
CIIeTHUE MCCIISIOBAHUS, B aHATOMUH YePELIKOB P, nigra MOTYT HaOJFOIaThCSI IPO-
SIBJIEHHsI UHTpOrpeccuu. [103TOMy MeTHoIIpHas aHATOMUS YKa3aHHbBIX TAaKCOHOB
TpeOyeT JOMOJIHUTENBHBIX UCCIACIOBAHMN Ha MOMYISIIMOHHOM YPOBHE.

Anannz MopQONOrHYecKnX ¥ aHATOMHYECKHX NpH3HaKoB P nigra, P
laurifolia w P. X jrtyschensis B 30He eCTECTBEHHOW I'MOPHIN3AIIUH TIOKA3all, YTO
POIUTENIECKHE TAKCOHBI M THOPHBI XOPOLIO HACHTH(OUINPYIOTCS 110 XapaKTepy
T depeHIanyy moderoB KPOHbI, PacloIOKEHUIO TeHEPATHBHBIX MOYEK, MOP-
(oyoruy BETKOB M aHATOMUYECKOMY CTPOCHUIO 4epeluka jmcrta. [lomydeHHble
HAMH JIaHHBIE TIOITBEPIKIAFOT PE3YJIBTATHI MOJIEKYIISIPHO-TEHETHYECKUX HCCIISI0-
BaHUN THOPUIHBIX 30H BUAOB Aigeiros u Tacamahaca [5-10, 22-24], cornacHo
KOTOPBIM X TCHETUYECKHI COCTAB OMPEIEIIIETCS ISHCTBIEM €CTeCTBEHHOTO OT-
Oopa, NMPUBOAAIIETO K YaCTUYHON OJOKMPOBKE MHTPOIPECCHH, MPe0dIagaHHIo
rubpunos F, 1 coxpaHeHHIO BUI0BOH crIelU(pUIHOCTH POIUTENBCKUX TAKCOHOB.

Tabnuma 2 [Table 2]
JluarnocTuyeckue NPpU3HAKU AHATOMUM YepelIkoB JucTbeB Populus nigra,
P. laurifolia u P. x jrtyschensis
[Diagnostic characteristics of petiole anatomy of Populus nigra, P. laurifolia
and P. X jrtyschensis leaves]

Oco0eHHOCTH NPOSBICHUS TPU3HAKOB

[Cha rr; ct3eritics] [Peculiarities of the characteristics in species and hybrids]
P, nigra P x jrtyschensis P, laurifolia
dopma 1onepeyHoro CeueHust I
yeperika B BEpXHEH 4acTi TaecKas Dnmunruyeckas SliiueBunnas
[Form of the cross-section of [Elliptical] [Elliptical] [Ovoid]
the petiole in the upper part] P
Kontyp anakcuanbHoM o . | Yceuennsrii, Belemuarsiii | CepAmeBUIHBIN
CTOPOHBI [gpyrgb(;]n [Truncated, emarginate] [Heart-shaped]
. ounde
[Adaxial surface contour]
. | 1 snmnunruyeckoe
2 NIUNTHYECKUX JIMHEH- o
3.5 Ha abaKcHaTbHON
—5 oKkpy- HO pacIIOJIOKEHHBIX Ha
dopma KoJjIell 3aKphIThIX N cTopoHe U 2—4 na-
KOJUTaTepajIbHbIX MyY- D abaKcHabHOI CTOPOKE i aJIJIENIBHO PacIo-
JIMHEHHO 2 mapaenbHo pacio- P p
KOB M UX pa3MelleHue JIOXKEHHBIX Ha aJaK-
fri £ closed PAaCTIONOKEH- | JIOKEHHBIX OKPYIVIBIX Ha .
[Form of rings of close . CHAJILHON CTOPOHE
collateral vascular bundles HEIX KOHIZIH;I AaKCHATILHOM CTOPOHC [1 elliptical on the
and their placement] [3—5 rounde [2 linearly arranged elliptical abaxial side and 2-4
linear rings] and 2 parallelly arranged
rounded at the adaxial side] parallelly arranged
at the adaxial side]
ApxooOpasHast repe- BICOKOADKO-
®dopma npoBozsiie cucTeMsl | JIuneiHas XOJILast B IMHEHHYIO 06 a3Hzﬂ
[Form of the vascular system] [Linear] [Arch-shaped trans- P
L . [Arched]
forming into linear]
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3akir0ueHne

B 30ne Hanoxenus apeanos P. nigra u P. laurifolia B Antae-CastHCKOM ropHOH
CTpaHe pacipoCTPaHEeH UX €CTeCTBEHHBIN ruOpu P. X jrtyschensis. AHaIu3 MOp-
(bonoruyeckux U aHATOMUYECKUX MPHU3HAKOB TAKCOHOB B MCCIICIOBAHHON 30HE
€CTeCTBECHHOW THOPUAM3AIMU TI0KA3aJl, YTO POIMTEILCKUE TAKCOHBI XOPOIIO
AJACHTU(UITUPYIOTCS TI0 MOP(OIOTHH TTIOOETOB, JTUCTOBBIX IIACTHHOK, Yepell-
Ka, PaCIOJIOKECHUIO TEHEPATUBHBIX MTOYEK, MOP(HOIOTHH TeHEPATUBHBIX OPraHOB
M aHATOMHYECKOMY CTPOCHHIO uYepelka JucTa. PacCMOTpeHHbIe MPU3HAKU TH-
OpHIIOB MPEUMYIIECTBEHHO MPOMEKYTOUHBIE, XOTs 1Mo auddepeHnuanum mode-
TOB KPOHBI MIPOCIICKUBACTCS aCUMMETpHsl B cTpoHy P. laurifolia. B n3y4eHHOM
THOPUIHOW 30HE MO MOP(O-aHATOMUYECKUM IMPU3HAKAM HAOIIOMACTCsT YETKOE
MOIpa3/ielieHHe B3POCIbIX AEPEBLEB HA TPH IPYIIIbI — JIBE MPEACTABICHBI POIHU-
TENLCKUMHU BUJIAMH U OJTHA THOPUIAMH.
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Using morphological and anatomical characteristics
to identify hybrid plants in the area of Populus laurifolia
and P. nigra natural hybridization in Siberia, Russia

Inthisresearch, werevealed the overlapping of the areas of P. laurifolia (Tacamahaca
section) and P. nigra (Aigeiros section) in the Altai-Sayan mountain country. There is
a process of natural crossing with the formation of a hybrid species P. x jrtyschensis in
their common habitat. Hybrid zones of poplars are interesting for selection; therefore,
careful study is required. There is no practical using of P. x jrtyschensis and they are
not yet included in floristic lists and identification guides of Siberian regions. The last is
related to the lack of clear morphological characteristics important for its identification.
The aim of this study was to examine morphological and anatomical characteristics of
P. nigra, P. laurifolia and P. x jrtyschensis to assess the possibilities of their using in
natural hybrids identification.

We conducted the main part of the studies in the populations of P nigra,
P laurifolia, and P. x jrtyschensis of the Tom River Basin. A part of the samples for
anatomical studies was taken in the populations of the Biya and Katun river basins (See
Table 1). The morphological characteristics of the vegetative organs were examined by
the comparative morphological method. We studied such qualitative characteristics as
surface shape of elongated coppice shoots, surface shape of elongated canopy shoots,
types of shortened canopy shoots, morphology of leaf blades and petioles. We collected
herbarium material from each sample plot, from 30 reproductively mature trees distant
from each other, at the southern side of the middle part of the canopy with the aim of
researching the variability of morphological characteristics. 15 fully developed intact
leaves from each individual from the middle part of shortened shoots were collected.
The length of the leaf blade (L), the distance between the widest and basic parts (A) were
measured for analyzing the shape of each leaf blade. Form determination was performed
by calculating the A / L index. We used the following ranges: < 0.25 - triangular; 0.25-
0.35 - egg-shaped triangular; 0.35-0.45 - egg-shaped; 0.45-0.65 - elliptical; 0.65 > -
reversed egg-shaped. Branches with generative buds were collected from 10 models
of each taxon in the spring before the beginning of flowering (at the end of March) for
studying the location of generative buds on shoots and flower morphology. We detected
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morphological features at a magnification of 16.3x. Inflorescences were taken from
cutting branches placed in vessels with water (at a temperature of 20...24°C) and
fixed in a mixture of 96% ethyl alcohol and water in a 1: 1 ratio. The study of the
fruit morphology was performed on 30 fruitful catkins selected from trees during the
fruiting period. The leaves for morpho-anatomical studies of the petiole were collected
randomly from three individuals from populations in the Tom, Biya and Katun river
basins. The selection was carried out from the middle part of the crown of reproductively
mature trees, with shortened shoots. The petioles were separated from the leaf blades
of shortened shoots and fixed in a mixture of 96% ethyl alcohol, glycerol and water at
the ratio of 1: 1: 1. Cutting sections were made in the upper part of the stem (fan). The
cutting samples were stained with 2% safranin aqueous solution. Anatomical features
were studied at a magnification of 100x. The reliability of the results was achieved by
studying the petioles of 9 leaves from each model.

Coppice shoots of P. nigra have acylindrical form along the entire length, rarely
angulated in the upper part. Elongated coppice shoots of P. laurifolia are always ribbed.
The majority of examined coppice shoots of P. jrtyschensis are mostly ribbed on top
and cylindrical on bottom shoots. This feature is important for identifying hybrids at
the early stages of the population development. Elongated canopy shoots, in contrast
to coppice shoots, are less informative, because even P. laurifolia has cylindrical,
angular and ribbed shoots. The same variation is typical of hybrids. The reliable hybrid
identification between the species of Aigeiros and Tacamahaca sections according to the
nature of the shortened canopy shoots differentiation is possible due to morphological
methods application. Species of Tacamahaca section have special shortened shoots,
discoblasts, species of Aigeiros section do not have them, and shortened shoots of
the canopy are represented only by leptoblasts. It should be noted that discoblasts are
always inherited by hybrids and are preserved even with return crosses (See Fig. I).
The studied species have four lamina forms: triangular, ovate-triangular, ovate and
elliptical. At the endogenous level, several lamina forms can be observed at one tree,
but one of them sharply prevails. P. nigra is characterized by triangular and ovate-
triangular leaves, the last prevails in all populations (78.0-96.0%). P. laurifolia has
three types of leaf blades: ovate-triangular, ovate and elliptical. Ovoid leaves are
most common (50.0-70.0%) form for the studied populations. P. X jrtyschensis is
characterized by the presence of all forms noted in the parent species. In populations of
hybrids, ovate-triangular leaves (55.0-82.0%) are predominant, triangular and elliptical
leaves are distinguished by an extremely low frequency of occurrence. Only one form
of the leaf top and fan on shortened shoots in the middle part of the canopy for all the
leaves of one tree is always expressed. The leaves of P. nigra in all studied populations
have an exceptionally elongated pointed tip and a wedge-shaped fan. The shape of
P. laurifolia leaf top is pointed. The intermediate characteristics are typical of P x
jrtyschensis leaf blades: the pointed elongated tip and the rounded wedge-shaped fan.
Staminate and pistil late flowers of P. nigra, P. laurifolia and P. x jrtyschensis differ
in the structure of the disc, flowers and pubescence (See Fig. 2-3). The ranges of the
stamens number of the studied species do not overlap, and these characteristics can
be considered as reliable in their identification. The fruit of P. laurifolia is a 2-4-fold
capsule, usually a 3-fold capsule; 2-fold capsules are located mainly at its base, and
4-fold are in the upper part. Fruits of P. nigra are represented only by 2-fold capsules.
2-fold capsules predominate for P. x jrtyschensis, 3-fold capsules account for 13.0-
22.0%, concentrating mainly in the upper part of the catkins. The petioles of P. nigra
and P, laurifolia differ in the shape of the cross section and, especially, in the contour
of the adaxial side (See Table 2). The upper side of P. nigra is always round, that of
P, laurifolia is heart-shaped due to a well-defined groove. The conductive system of
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P, nigra is linear, that of P. laurifolia is arciform, formed by different rings of closed
collateral conductive beams. P. x jrtyschensis inherits the characteristics of the parent
species, but is well identified by the cross section of the stem, the contour of the adaxial
side, and the form of the conducting system (See Fig. 4). Due to the availability of
anatomical studies of the petiole and a quite early development of shortened shoots in
young individuals, the use of petiole anatomical characteristics is, in our opinion, the
most reliable method for hybrid identifying. The analysis of the morphological and
anatomical characteristics of species in the natural hybridization zone showed that the
parent species are well identified by morphology and petiole anatomy. The considered
characteristics of hybrids are predominantly intermediate, although asymmetry of
P, laurifolia is traced by the differentiation of canopy shoots. There is a clear division
of adult trees into three groups - two are represented by parental species and one by
hybrids - in the studied hybrid zone according to the morpho-anatomical characteristics.

The paper contains 4 Figures, 2 Tables and 24 References.

Key words: Populus; hybridization; identification; morphology; petiolar anatomy.
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