
Alnus cordata AJ251663
Alnus cordata AY352306

Alnus firma AJ251684

Corylus ferox var. tibetica AF297361
Corylus ferox FJ011742

Corylus heterophylla MH712609
Corylus heterophylla var. thunbergii FJ011746
Corylus mandshurica FJ011749
Corylus sieboldiana AF297344

Corylus cornuta subsp. californica AY006343
Corylus cornuta DQ397522

Corylus fargesii FJ011740
Corylus papyracea AF297359
Corylus chinensis MK239517

Corylus jacquemontii AF297360
Corylus colurna HQ442240
Corylus heterophylla MT227739

Corylus chinensis MK239521
Corylus sieboldiana FJ011748

Corylus chinensis KF186471
Corylus heterophylla MH710920
Corylus chinensis AF081520

Corylus americana AF297349
Corylus yunnanensis AY006352

Corylus avellana MT796542
Corylus avellana HM235958

Alnus firma FJ825385
Alnus sieboldiana AY352324

Alnus pendula AJ251682
Alnus pendula AY352317

Alnus mandshurica AY352315
Alnus maximowiczii MF136534

Alnus alnobetula subsp. crispa MF136517
Alnus sinuata AJ251680
Alnus crispa AJ251681
Alnus alnobetula subsp. alnobetula MF136519
Alnus alnobetula subsp suaveolens MF136518
Alnus viridis AY352329

Alnus sinuata AY352325
Alnus maximowiczii AY352316

Alnus viridis FJ825380
Alnus fruticosa AY352309

Alnus nepalensis AJ251676
Alnus cremastogyne MH711675
Alnus maritima subsp. oklahomensis MF136533

Alnus trabeculosa LC639733
Alnus cremastogyne AJ783639

Alnus nitida MF136535
Alnus nitida AJ783638

Alnus orientalis MF136536
Alnus subcordata MF136538
Alnus subcordata AJ251664

Alnus serrulata AY352322
Alnus maritima subsp. maritima MF136531

Alnus japonica MF136529
Alnus matsumurae AJ251675

Alnus jorullensis AJ251672
Alnus jorullensis subsp.  jorullensis MF136530
Alnus acuminata AJ783640
Alnus acuminata subsp. arguta KJ874342
Alnus rhombifolia AJ251669
Alnus oblongifolia AY352319

Alnus glutinosa AY352310
Alnus glutinosa subsp. glutinosa MF136524

Alnus glutinosa subsp. barbata KX897898
Alnus glutinosa subsp. glutinosa MF136526
Alnus glutinosa subsp. glutinosa MF136525
Alnus glutinosa subsp. betuloides MF136523
Alnus glutinosa AJ251662
Alnus glutinosa subsp. barbata MF136522

Alnus glutinosa subsp. barbata KX897933
Alnus hirsuta AB243878

Alnus hirsuta AY352311
Alnus tenuifolia AY352327

Alnus hirsuta AJ251674
Alnus japonica AJ251670
Alnus inokumai AJ251671

Alnus tenuifolia AJ251666
Alnus incana MF136528

Alnus rubra MF136537
Alnus rugosa AJ251667

Alnus incana AY352312
Alnus incana MF136527

Myrica gale var. tomentosa LC579635
Ticodendron incognitum AJ783647

Betula platyphylla MH710946
Betula platyphylla MG772964
Betula pendula MT923673
Betula sp. MH513490
Betula pendula AY761127
Betula alba AJ251683
Betula browicziana KT308968
Betula utilis subsp. albosinensis MH808499

Betula turkestanica OM504699
Betula neoalaskana AY761123

Betula pendula var. carelica ON716286
Betula kotulae MH178109
Betula pendula MT796565

Betula pendula FJ011777
Betula pubescens subsp. celtiberica KT308972

Betula pendula AY352332

Betula sp. MH513491
Betula pubescens subsp. carpatica  MH014809
Betula platyphylla MN722086
Betula kotulae MH178108
Betula humilis AY761114

Betula pubescens AY761130
Betula borysthenica MH014808

Betula pubescens MT937108
Betula populifolia AJ783644
Betula pubescens var. sibakademica MH178102
Betula pubescens var. litiwinowii KT308971

Betula nana AY352336
Betula papyrifera KT309013
Betula pendula AM503889

Betula alnoides AJ783641
Betula halophila KT308967

Betula populifolia AY761129
Betula populifolia KT308994
Betula minor KT308985

Betula tianschanica OM504704
Betula utilis var. occidentalis KT308923

Betula pumila AJ783642
Betula grossa AB243892
Betula grossa AY761112

Betula nana KT309018
Betula ovalifolia AB243897
Betula occidentalis AY761125
Betula occidentalis DQ397523
Betula pendula subsp. mandshurica KT308991
Betula glandulosa KT309017
Betula apoiensis AY761102

Betula cordifolia KT309015
Betula albosinensis KT308924

Betula pumila AY761131
Betula nana subsp. exilis KT309019

Betula papyrifera var. commutata KT309014

Betula microphylla KT308984
Betula tianschanica KT308989

Betula middendorffii AB243895
Betula raddeana KT308966

Betula fruticosa AY761109
Betula chinensis AY761105
Betula dahurica KT308962
Betula davurica FJ011771
Betula papyrifera AF432067

Betula glandulosa KT308995
Betula papyrifera AY761126

Betula papyrifera FJ011776

Betula apoiensis AB243915
Betula ovalifolia KT309022

Betula apoiensis AB243910
Betula apoiensis AB243908

Betula humilis AJ783643

Betula utilis subsp. albosinensis MH711249
Betula utilis subsp. albosinensis MK453264

Betula utilis subsp. albosinensis MK453265
Betula maximowicziana AB243890
Betula maximowicziana AY761119
Betula maximowicziana AY761118

Betula utilis subsp. albosinensis MK453273
Betula procurva OM504702

Betula humilis KT309025

Betula albosinensis AY761099
Betula utilis KT308948
Betula davurica FJ011773
Betula sp. LT984408

Betula utilis var. occidentalis KT308950
Betula costata KT308958
Betula utilis subsp. albosinensis MK453261

Betula utilis AY761134
Betula apoiensis AB243900

Betula apoiensis AB243902
Betula albosinensis KT308954

Betula apoiensis AB243905

Betula ermanii AB243888

Betula apoiensis AB243906
Betula apoiensis AB243912

Betula corylifolia KT308907
Betula insignis AJ783645

Betula chinensis KT308918
Betula globispica KT308905

Betula utilis subsp. albosinensis MK453263
Betula costata MK453281

Betula costata MK453279
Betula apoiensis AB243907

Betula costata MK453283
Betula ermanii AB243889
Betula ermanii KT308956

Betula lenta AY352330
Betula uber AY352334

Betula medwediewii AY761120
Betula murrayana KT308926

Betula costata AY352337
Betula alleghaniensis AY761100

Betula insignis KT308928
Betula luminifera KT308944
Betula alnoides KP713780

Betula austrosinensis KP092744
Betula nigra AJ783646

Betula calcicola AY761103
Betula delavayi KT308921

Betula delavayi KT308913
Betula chichibuensis AB243882

Betula schmidtii FJ011779

Betula alnoides KT308940
Betula alnoides AY761101

Betula bomiensis KT308911
Betula hainanensis KT308942
Betula cylindrostachya KT308941
Betula luminifera MH711573
Betula luminifera AY761116

Betula luminifera KT308939
Betula delavayi KT308922

Betula michauxii AY761121
Betula potaninii KT308909

Carpinus sp. FJ011729

Carpinus polyneura MW929007
Carpinus omeiensis MW929015
Carpinus rupestris MW928994
Carpinus rupestris MG727562

Carpinus rupestris KX946978
Carpinus fargesiana MG569963

Carpinus dayongina MW893478
Carpinus turczaninovii MG772973

Carpinus coreana AF432033
Carpinus sp. MT227764
Carpinus turczaninovii JF831032
Carpinus turczaninovii JF831022 

Carpinus polyneura JF796533
Carpinus polyneura AF081517

Carpinus dayongina MW893479
Carpinus mollicoma KX946977
Carpinus mollicoma MW929019

Carpinus polyneura MW882980
Carpinus fargesiana MG569959
Carpinus fargesiana MG569960

Carpinus pubescens MH808503
Carpinus kawakamii FJ011719

Carpinus turczaninowii MN722088
Carpinus purpurinervis  MW928999
Carpinus hupeana MW929047

Carpinus chuniana MW929080
Carpinus tsaiana MW928971

Carpinus turczaninowii MW928922
Carpinus henryana MW929058
Carpinus sp. FJ011731

Carpinus betulus MN795483
Carpinus tibetana KY436145
Carpinus orientalis MN795134

Carpinus orientalis AF432049 
Carpinus orientalis FJ011724

Carpinus fargesiana MG569961
Carpinus londoniana MW929021
Carpinus polyneura MW929013
Carpinus polyneura MW882973

Carpinus polyneura MW882972
Carpinus turczaninovii JF831024

Carpinus hupeana MW929048
Carpinus pubescens MW929005
Carpinus stipulata MW928989
Carpinus henryana MW929051
Carpinus sungpanensis MW928986
Carpinus shensiensis MW928992
Carpinus purpurinervis MW928998
Carpinus fargesiana MW929067
Carpinus turczaninowii MW928924
Carpinus turczaninowii MH711784
Carpinus turczaninowii MH711107

Carpinus monbeigiana AF432044
Carpinus monbeigiana AF432048
Carpinus monbeigiana KY436149

Carpinus dayongina MW893480
Carpinus monbeigiana MW929016

Carpinus pubescens AF432050
Carpinus tientaiensis KX946975

Carpinus hupeana AF081521
Carpinus tschonskii AY006369

Carpinus putoensis OK560479
Carpinus langaoensis KX946973

Carpinus mianningensis KX946972
Carpinus putoensis OK560470

Carpinus putoensis OK560477
Carpinus caroliniana AY006370

Carpinus caroliniana FJ011708

Carpinus fargesiana MG923676

Carpinus viminea AF432057
Carpinus sp. FJ011730

Carpinus viminea MH711001
Carpinus londoniana JF796532

Carpinus londoniana MN579518

Carpinus laxiflora LC781499
Carpinus laxiflora AF432037
Carpinus laxiflora FJ011723

Ostrya knowltonii FJ011755
Ostrya virginiana AF432064

Ostrya virginiana AY006373
Ostrya trichocarpa KX305963

Ostrya rehderiana KX305959
Fallopia japonica HQ843127

Ostrya rehderiana AF081516
Ostrya carpinifolia FJ011752

Ostrya japonica KX305970
Ostrya yunnanensis KX305967

Ostrya chinensis KX305966
Carpinus fangiana AJ783633

Carpinus rankanensis FJ011727
Carpinus cordata MG569954
Carpinus cordata MW929070

Carpinus japonica AJ783635
Carpinus japonica LC781498
Carpinus japonica FJ011717

Ostryopsis intermedia JF977255
Ostryopsis nobilis FJ011759

Ostryopsis davidiana JF977242
Ostryopsis nobilis FJ011761
Ostryopsis sp. GQ250100
Ostryopsis intermedia JF977252
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Fig.1

Supplemental Fig. S1. Phylogenetic tree of the family Betulaceae based on nucleotide sequences of the nuclear ITS regions, depicted by RAxML-NG version 1.2.0.  The evolutionary history was inferred by using the maximum likelihood (ML) method based on the JC model.  Accession numbers were listed behind each name.    Statistical support values more than 50 % obtained by RAxML-NG for bootstrap probabilities (BP) with 10,000 
replicates are shown next to the branches.  The tree is drawn to scale, with branch lengths measured in the number of substitutions per site.   The root is arbitrarily placed on the branch leading to the clade which includes species of the Ticodendron incognitum and Myrica gale var. tomentosa, following Yang et al. (2021) and Stevens (2023).


