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Appendix 1 Source references of physiological cold tolerance of species. 
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Appendix 2 Species’ distributional range along two gradients of elevation and latitude 
in the East Asian continental islands. The patterns of eight species are represented.   
 
A) Absolute minimum temperature 
 
a) Torreya nucifera (Gymnosperm) 

 
 
  



b) Elaeocarpus japonicus (Evergreen angiosperm tree) 

 
 
  



c) Symplocos coreana (Deciduous angiosperm tree) 

 
 
 
  



d) Eria japonica (Evergreen angiosperm herb) 

 
 
  



e) Syneilesis palmate (Deciduous angiosperm herb) 

 
 
  



f) Burmannia championii (Saprotrophic nutrition) 

 
  



g) Woodwardia japonica (Evergreen fern) 

 
 
 
  



h) Thelypteris decursivepinnata (Deciduous fern) 

 
 
  



B) Water balance 
 
a) Torreya nucifera (Gymnosperm) 

 
 
  



b) Elaeocarpus japonicus (Evergreen angiosperm tree) 

 
 
 
  



c) Symplocos coreana (Deciduous angiosperm tree) 

 
 
  



d) Eria japonica (Evergreen angiosperm herb) 

 
  



e) Syneilesis palmate (Deciduous angiosperm herb) 

 
  



f) Burmannia championii (Saprotrophic nutrition) 

 
 
  



g) Woodwardia japonica (Evergreen fern) 

 
  



h) Thelypteris decursivepinnata (Deciduous fern) 

 
 



Appendix 3 Relationships between climatic conditions at northern limits and climatic range edges 

including the information of climatic boundaries associated with elevational range edges. Lines 

indicate 1 to 1 slope of the relationship. 

 

a) Absolute minimum temperature 

 
 

  



b) Water balance 

 
 



Appendix 4 Source literature of phylogenetic studies of herb and tree species. 
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Appendix 5 Phylogenetic trees of ferns, gymnosperms, angiosperm trees and angiosperm herbs in the East Asian continental islands.
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aphne koreana

D
aphne m

iyabeana

D
aphne kiusiana

H
ibiscus pacificus

H
ibiscus glaber

H
ibiscus ham

abo

H
ibiscus tiliaceus

H
ibiscus m

akinoi

H
ibiscus m

utabilis

Thespesia populnea

S
ida rhom

bifolia

Tilia chinensis

Tilia m
axim

ow
icziana

Tilia m
andshurica

Tilia kiusiana

Tilia japonica

H
eritiera littoralis

Firm
iana sim

plex

H
elicteres angustifolia

G
rew

ia rhom
bifolia

Trium
fetta procum

bens

Kleinhovia hospita

C
rateva form

osensis

Staphylea bum
alda

Turpinia ternata

Euscaphis japonica

Stachyurus praecox

Am
pelopsis glandulosa

Am
pelopsis cantoniensis

Tetrastigm
a form

osanum

Vitis flexuosa

Vitis am
urensis

Vitis saccharifera

Vitis coignetiae

Vitis ficifolia

Vitis rom
anetii

Parthenocissus tricuspidata

Parthenocissus heterophylla

Itea japonica

Itea oldham
ii

Ribes am
biguum

Ribes sinanense

Ribes triste

Ribes latifolium

Ribes sachalinense

Ribes japonicum

Ribes horridum

Ribes fasciculatum

Ribes m
axim

owiczianum

Daphniphyllum
 m

acropodum

Daphniphyllum
 teijsm

annii

Cercidiphyllum
 japonicum

Cercidiphyllum
 m

agnificum

Disanthus cercidifolius

Ham
am

elis japonica

Distylium
 racem

osum

Distylium
 lepidotum

Corylopsis glabrescens

Corylopsis gotoana

Corylopsis spicata

Corylopsis pauciflora

Loropetalum
 chinense

Sabia japonica

M
eliosm

a squam
ulata

M
eliosm

a arnottiana

M
eliosm

a m
yriantha

M
eliosm

a rigida

M
eliosm

a tenuis

Trochodendron aralioides

Pachysandra term
inalis

Buxus m
icrophylla

Buxus liukiuensis

Helicia cochinchinensis

Helicia formosana

Euptelea polyandra

Stauntonia hexaphylla

Akebia trifoliata

Akebia quinata

Cocculus laurifolius

Stephania japonica

Cyclea insularis

Menispermum dauricum

Sinomenium acutum

Nandina domestica

Berberis thunbergii

Berberis tschonoskyana

Berberis sieboldii

Berberis amurensis

Aristolochia kaempferi

Piper postelsianum

Piper kadsura

Hernandia nymphaeifolia

Illigera luzonensis

Cinnamomum pseudopedunculatum

Cinnamomum tenuifolium

Cinnamomum camphora

Cinnamomum daphnoides

Cinnamomum doederleinii

Lindera umbellata

Lindera lancea

Lindera sericea

Litsea cubeba

Lindera erythrocarpa

Lindera glauca

Neolitsea gilva

Neolitsea boninensis

Neolitsea sericea

Neolitsea aciculata

Lindera triloba

Lindera obtusiloba

Lindera praecox

Litsea japonica

Litsea coreana

Lindera communis

Machilus thunbergii

Machilus kobu

Machilus boninensis

Machilus japonica

Actinodaphne acuminata

Cryptocarya chinensis

Beilschmiedia erythrophloia

Michelia formosana

Magnolia compressa

Magnolia obovata

Magnolia salicifolia

Magnolia pseudokobus

Magnolia stellata

Magnolia kobus

Magnolia sieboldii

Polyalthia liukiuensis

Freycinetia formosana

Freycinetia boninensis

Freycinetia williamsii

Pandanus odoratissimus

Pandanus daitoensis

Pandanus boninensis

Nypa fruticans

Clinostigma savoryanum

Satakentia liukiuensis

Trachycarpus fortunei

Livistona chinensis

Livistona boninensis

Arenga ryukyuensis

Flagellaria indica

Sasaella ramosa

Sasaella sadoensis

Sasaella shiobarensis

Sasa chartacea

Sasa borealis

Sasa fugeshiensis

Sasa gracillima

Sasa stenophylla

Sasaella hisauchii

Sasa takizawana

Sasa heterotricha

Sasa hibaconuca

Sasa jotanii

Sasa kagamiana

Sasa kogasensis

Sasa kurokawana

Sasa maculata

Sasa megalophylla

Sasa pubens

Sasa pubiculmis

Sasaella ikegamii

Sasa elegantissima

Sasa samaniana

Sasa oshidensis

Sasa tsuboiana

Sasa palmata

Sasa kurilensis

Sasa senanensis

Sasa spiculosa

Sasa shimidzuana

Sasa hayatae

Sasa yahikoensis

Sasa veitchii

Sasa nipponica

Sasa pulcherrima

Sasa scytophylla

Sasa septentrionalis

Sasaella hashimotoi

Sasa sikokiana

Sasaella hidaensis

Sasaella kogasensis

Sasa tatewakiana

Sasa togashiana

Sasa tokugawana

Sasaella bitchuensis

Sasaella leucorhoda

Sasaella masamuneana

Hibanobambusa tranquillans

Pleioblastus simonii

Pleioblastus chino

Pleioblastus argenteostriatus

Pleioblastus hattorianus

Pleioblastus higoensis

Pleioblastus humilis

Pleioblastus kongosanensis

Pleioblastus linearis

Pleioblastus matsunoi

Pleioblastus nagashima

Pleioblastus shibuyanus

Chimonobambusa marmorea

Phyllostachys reticulata

Phyllostachys nigra

Semiarundinaria fastuosa

Pseudosasa japonica

Pseudosasa owatarii

Semiarundinaria yashadake

Thuarea involuta

Brachyelytrum japonicum

Heterosmilax japonica

Rhaphidophora liukiuensis

Epipremnum pinnatum
Sarcandra glabra
Illicium anisatum
Illicium tashiroi
Schisandra repanda
Schisandra chinensis
Kadsura japonica

Angiosperms (trees)



Nymphoides indica
Nymphoides coreana
Nymphoides peltata
Menyanthes trifoliata
Nephrophyllidium crista−galli
Ligularia stenocephala
Parasenecio kiusianus
Parasenecio delphiniifoliusParasenecio tebakoensis
Parasenecio yatabei
Parasenecio amagiensisParasenecio peltifoliusParasenecio hayachinensisParasenecio chokaiensisParasenecio hastatus
Parasenecio maximowiczianusParasenecio yakusimensisParasenecio adenostyloidesParasenecio kamtschaticusParasenecio hosoianusParasenecio ogamontanusParasenecio nikomontanusParasenecio shikokianusParasenecio nipponicusParasenecio farfarifoliusFarfugium hiberniflorumFarfugium japonicumLigularia angustaLigularia faurieiLigularia kaialpinaTephroseris flammeaTephroseris integrifoliaTephroseris pierotiiNemosenecio nikoensisTephroseris furuseiTephroseris kawakamiiTephroseris takedanaSyneilesis aconitifoliaSyneilesis palmataSyneilesis tagawaeMiricacalia makinoanaPetasites japonicusLigularia fischeriLigularia dentataLigularia hodgsoniiLigularia japonicaJacobaea cannabifoliaSenecio scandensEmilia sonchifoliaSenecio argunensisSenecio nemorensisSenecio pseudoarnicaAntennaria dioicaGnaphalium japonicumGnaphalium uliginosumLeontopodium kurilenseLeontopodium shinanenseLeontopodium discolorLeontopodium japonicumLeontopodium faurieiLeontopodium hayachinenseLeontopodium miyabeanumAnaphalis margaritaceaAnaphalis lacteaAnaphalis sinicaGnaphalium affineGnaphalium hypoleucumArtemisia borealisArtemisia morrisonensisArtemisia japonicaArtemisia congestaChrysanthemum indicumChrysanthemum cuneifolium

Chrysanthemum crassum
Chrysanthemum weyrichii
Chrysanthemum japonense
Chrysanthemum wakasaense
Chrysanthemum yoshinaganthum
Chrysanthemum kinokuniense
Chrysanthemum shiwogiku
Chrysanthemum seticuspe
Chrysanthemum makinoi
Chrysanthemum okiense
Chrysanthemum zawadskii
Chrysanthemum ornatum
Chrysanthemum arcticum
Chrysanthemum yezoense
Chrysanthemum pacificum
Chrysanthemum pallasianum
Chrysanthemum rupestre
Leucanthemella linearis
Artemisia tanacetifolia
Artemisia arcticaArtemisia fukudoArtemisia keiskeana

Artemisia annuaArtemisia sacrorumArtemisia capillaris
Artemisia indicaArtemisia momiyamae
Artemisia rubripes
Artemisia stolonifera
Artemisia koidzumii
Artemisia tsuneoi
Artemisia stelleriana
Artemisia unalaskensis
Artemisia montanaArtemisia opulenta

Artemisia furcataArtemisia glomerata
Artemisia codonocephala
Artemisia gilvescens
Artemisia lanceaArtemisia monophylla

Artemisia pedunculosa
Artemisia kitadakensis
Artemisia schmidtiana
Nipponanthemum nipponicum

Artemisia sinanensis
Achillea ptarmica
Achillea alpinaTripleurospermum tetragonospermum

Tanacetum vulgare
Aster sugimotoi
Aster ageratoides
Aster yakushimensis
Aster semiamplexicaulis

Aster iinumaeAster robustusAster yomena
Aster arenariusAster hispidus

Aster kantoensis
Aster asagrayi
Aster spathulifolius
Aster tataricus
Aster maackiiAster viscidulus

Aster tenuipes
Aster taiwanensis
Aster microcephalus
Aster savatieri
Aster indicusAster scaberAster sohayakiensis

Aster miquelianus
Aster dimorphophyllus

Aster komonoensis
Aster fastigiatus
Aster koshikiensis
Aster miyagii
Aster rugulosus
Aster satsumensis
Aster tripolium
Aster ujiinsularis
Aster yoshinaganus
Aster glehnii
Rhynchospermum verticillatum

Myriactis japonensis

Solidago virgaurea
Solidago minutissima

Solidago yokusaiana

Solidago horieana
Conyza aegyptiaca

Conyza japonica
Conyza leucantha
Erigeron thunbergii

Erigeron schikotanensis

Erigeron acer
Erigeron miyabeanus

Solenogyne mikadoi

Lagenophora lanata

Dichrocephala integrifolia

Bidens tripartita
Bidens cernua
Bidens maximowicziana

Sigesbeckia orientalis

Sigesbeckia glabrescens

Sigesbeckia pubescens

Bidens biternata
Bidens parviflora
Arnica mallotopus

Arnica unalaschcensis

Arnica sachalinensis

Eupatorium lindleyanum

Eupatorium makinoi

Eupatorium variabile

Eupatorium laciniatum

Eupatorium formosanum

Eupatorium luchuense

Eupatorium japonicum

Eupatorium tripartitum

Eupatorium glehnii

Eupatorium yakushimense

Adenostemma lavenia

Adenostemma madurense

Adenostemma parviflorum

Xanthium strumarium

Wedelia chinensis

Melanthera biflora

Melanthera prostrata

Melanthera robusta

Eclipta thermalis

Centipeda minima

Blumea lanceolaria

Blumea hieraciifolia

Blumea riparia

Blumea lacera
Blumea laciniata

Blumea conspicua

Inula salicina
Inula linariifolia
Inula britannica

Inula ciliaris
Carpesium cernuum

Carpesium divaricatum

Carpesium glossophyllum

Carpesium rosulatum

Carpesium tris
te

Carpesium macrocephalum

Carpesium abrotanoides

Carpesium faberi

Crepidiastrum denticulatum

Crepidiastrum yoshinoi

Youngia thunbergiana

Crepidiastrum grandicollum

Crepidiastrum platyphyllum

Crepidiastrum keiskeanum

Crepidiastrum chelidoniifolium

Crepidiastrum lanceolatum

Ixeris chinensis

Ixeris tamagawaensis

Ixeris stolonifera

Ixeris japonica

Ixeris repens
Ixeris longirostra

Ixeris polycephala

Ixeridium laevigatum

Ixeridium alpicola

Ixeridium beauverdianum

Ixeridium dentatum

Ixeridium parvum

Ixeridium yakuinsulare

Hololeion fauriei

Hololeion krameri

Lapsanastrum humile

Lapsanastrum apogonoides

Youngia japonica

Taraxacum mongolicum

Taraxacum formosanum

Taraxacum albidum

Lactuca sibirica

Lactuca sororia

Taraxacum yuparense

Taraxacum ohirense

Taraxacum ceratophorum

Taraxacum pectinatum

Taraxacum yatsugatakense

Taraxacum venustum

Taraxacum shikotanense

Taraxacum alpicola

Taraxacum platycarpum

Taraxacum japonicum

Taraxacum kuzakaiense

Taraxacum arakii

Taraxacum ceratolepis

Taraxacum denudatum

Taraxacum hideoi

Taraxacum maruyamanum

Taraxacum elatum

Taraxacum kiushianum

Taraxacum togakushiense

Hypochaeris crepidioides

Crepis gymnopus

Crepis hokkaidoensis

Picris hieracioides

Prenanthes acerifo
lia

Nabalus tanakae

Sonchus oleraceus

Sonchus brachyotus

Lactuca indica

Lactuca raddeana

Lactuca formosana

Lactuca tria
ngulata

Hieracium japonicum

Hieracium umbellatum

Scorzonera rebunensis

Cirsium chikushiense

Cirsium yakusimense

Cirsium opacum

Cirsium lucens

Cirsium hachijoense

Cirsium ohminense

Cirsium pseudosuffultumm

Cirsium suffultum

Cirsium akimotoi

Cirsium masami−saitoanum

Cirsium yezoense

Cirsium pectinellum

Cirsium apoense

Cirsium alpicola

Cirsium inundatum

Cirsium homolepis

Cirsium ugoense

Cirsium kamtschaticum

Cirsium hidakamontanum

Cirsium aomorense

Cirsium oligophyllum

Cirsium japonicum

Cirsium pendulum

Cirsium abukumense

Cirsium aidzuense

Cirsium akimontanum

Cirsium amplexifolium

Cirsium ashinokuraense

Cirsium ashiuense

Cirsium babanum

Cirsium bitchuense

Cirsium boninense

Cirsium borealinipponense

Cirsium brevicaule

Cirsium buergeri

Cirsium chokaiense

Cirsium confertis
simum

Cirsium congestissimum

Cirsium dipsacolepis

Cirsium domonii

Cirsium faurie
i

Cirsium fu
rusei

Cirsium ganjuense

Cirsium grandiro
sulife

rum

Cirsium gratiosum

Cirsium gyojanum

Cirsium hachimantaiense

Cirsium hanamakiense

Cirsium happoense

Cirs
ium heiianum

Cirs
ium hidapaludosum

Cirs
ium horiia

num

Cirs
ium in

defensum

Cirs
ium ishizuchiense

Cirs
ium kagamontanum

Cirs
ium katoanum

Cirs
ium kir

ish
im

ense

Cirs
ium ku

juense

Cirs
ium lo

ngipeduncu
latum

Cirs
ium m

agofuku
i

Cirs
ium m

ariti
mum

Cirs
ium m

aruya
manum

Cirs
ium m

atsu
murae

Cirs
ium m

icr
osp

ica
tum

Cirs
ium m

yo
ko

ense

Cirs
ium nagatoense

Cirs
ium nagiso

ense

Cirs
ium nambuense

Cirs
ium nippoense

Cirs
ium nipponicu

m

Cirs
ium norik

urense

Cirs
ium occi

dentalinipponense

Cirs
ium oka

motoi

Cirs
ium otaya

e

Cirs
ium ova

lifo
liu

m

Cirs
ium purpuratum

Cirs
ium se

getum

Cirs
ium se

njoense

Cirs
ium se

tosu
m

Cirs
ium sh

idokim
ontanum

Cirs
ium sh

im
ae

Cirs
ium sh

inanense

Cirs
ium si

eboldii

Cirs
ium sp

ica
tum

Cirs
ium sp

inosu
m

Cirs
ium su

zu
ka

ense

Cirs
ium ta

ka
hash

ii

Cirs
ium ta

negash
im

ense

Cirs
ium ta

sh
iro

i

Cirs
ium te

nue

Cirs
ium te

nuipeduncu
latum

Cirs
ium te

nuisq
uamatum

Cirs
ium to

gaense

Cirs
ium to

yo
sh

im
ae

Cirs
ium uetsu

ense

Cirs
ium umeza

wanum

Cirs
ium unze

nense

Cirs
ium uze

nense

Cirs
ium w

aka
su

gianum

Cirs
ium ya

mauch
ii

Cirs
ium ya

tsu
alpico

la

Cirs
ium yo

sh
idae

Cirs
ium yu

za
wae

Cirs
ium za

woense

Cirs
ium lin

eare

Cirs
ium gray

anum

Sauss
urea pennata

Sauss
urea sa

gitta

Sauss
urea w

aka
su

giana

Sauss
urea ya

nagisa
wae

Sauss
urea uss

urie
nsis

Sauss
urea fra

nch
etii

Sauss
urea fu

boensis

Sauss
urea se

ss
ilif

lora

Sauss
urea m

uramatsu
i

Sauss
urea hisa

uch
ii

Sauss
urea hoso

iana

Sauss
urea in

su
laris
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urea neich

iana

Sauss
urea sc

aposa

Sauss
urea nipponica

Sauss
urea brach

yc
ephala

Sauss
urea niko

ensis
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urea su

gim
urae
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urea si

nu
atoides

Sauss
urea tr

iptera

Sauss
urea ta
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e
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urea ku

botae
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urea ku

doana
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ure
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ure
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Sauss
ure
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Sau
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Ser
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Syn
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Rubus okinawensis

Rubus pseudojaponicus

Rubus pseudosieboldii

Rubus pedatus

Geum ternatum

Potentilla toyamensis

Potentilla chinensis

Potentilla discolor

Potentilla nivea

Potentilla fragiformis

Potentilla matsumurae

Potentilla fragarioides

Potentilla freyniana

Potentilla indica

Potentilla stolonifera

Potentilla anserina

Potentilla ancistrifolia

Potentilla anemonifolia

Potentilla centigrana

Potentilla cryptotaeniae

Potentilla hebiichigo

Potentilla miyabei

Potentilla niponica

Potentilla riparia

Potentilla rosulifera

Potentilla togasii

Fragaria nipponica

Fragaria iinumae

Alchemilla japonica

Comarum palustre

Agrimonia pilosa

Agrimonia coreana

Agrimonia nipponica

Sanguisorba tenuifolia

Sanguisorba officinalis

Sanguisorba longifolia

Sanguisorba japonensis

Sanguisorba hakusanensis

Sanguisorba albiflora

Sanguisorba canadensis

Sanguisorba obtusa

Filipendula auriculata

Filipendula camtschatica

Filipendula glaberrima

Filipendula multijuga

Filipendula tsuguwoi

Begonia fenicis

Begonia formosana

Gynostemma pentaphyllum

Actinostemma tenerum

Schizopepon bryoniifolius

Trichosanthes ovigera

Trichosanthes kirilowii

Trichosanthes multiloba

Trichosanthes homophylla

Trichosanthes miyagii

Trichosanthes cucumeroides

Trichosanthes laceribracteata

Cucumis melo

Mukia maderaspatana

Diplocyclos palmatus

Zehneria bodinieri

Zehneria guamensis

Neoachmandra japonica

Salomonia ciliata

Polygala tatarinowii

Polygala japonica

Polygala longifolia

Polygala polifolia

Polygala reinii

Kummerowia stipulacea

Kummerowia striata

Lespedeza maximowiczii

Lespedeza cuneata

Lespedeza pilosa

Lespedeza juncea

Lespedeza inschanica

Lespedeza hisauchii

Desmodium podocarpum

Desmodium laxum

Desmodium laterale

Desmodium oldhamii

Desmodium heterophyllum

Desmodium triflorum

Alysicarpus vaginalis

Christia obcordata

Apios fortunei

Vigna minima

Vigna angularis

Vigna vexillata
Vigna luteola

Vigna marina

Vigna adenantha

Vigna reflexopilosa

Dunbaria villosa

Dunbaria podocarpa

Amphicarpaea bracteata
Glycine max

Glycine tabacina

Glycine koidzumii

Pueraria lobata

Pueraria montana

Dumasia truncata

Cajanus scarabaeoides

Rhynchosia minima

Rhynchosia volubilis

Rhynchosia acuminatifolia

Galactia tashiroi

Canavalia rosea

Canavalia cathartica

Canavalia lineata

Indigofera argyrophylla

Indigofera trifoliata

Astragalus japonicus

Astragalus frigidus

Astragalus membranaceus

Astragalus adsurgens

Astragalus kawakamii

Astragalus reflexistipulus

Astragalus schelichovii

Astragalus shiroumensis

Astragalus sikokianus

Astragalus tokachiensis

Astragalus yamamotoi

Oxytropis japonica

Oxytropis kunashiriensis

Oxytropis revoluta

Oxytropis retusa

Oxytropis shokanbetsuensis

Oxytropis megalantha

Astragalus sinicus

Hedysarum vicioides

Hedysarum hedysaroides
Vicia sepiumVicia sativa
Vicia cracca

Lathyrus davidii

Lathyrus palustris

Lathyrus quinquenervius

Lathyrus japonicus

Vicia tetraspermaVicia bifolia
Vicia fauriei

Vicia venosa
Vicia japonica
Vicia amoena

Vicia nipponica
Vicia amurensis

Vicia pseudo−orobus
Vicia unijuga
Vicia hirsuta

Trifolium lupinaster
Lotus pacificus

Lotus corniculatus

Aeschynomene indica
Smithia ciliata

Zornia cantoniensis

Thermopsis chinensis

Thermopsis lupinoides

Sophora flavescens
Crotalaria calycina

Crotalaria montana

Crotalaria sessiliflora

Lupinus nootkatensis

Chamaecrista garambiensis

Chamaecrista nomame
Tribulus terrestris

Chamerion angustifolium
Epilobium ciliatum

Epilobium amurense

Epilobium anagallidifolium

Epilobium fastigiatoramosum
Epilobium fauriei

Epilobium hirsutum

Epilobium hornemannii

Epilobium lactiflorum
Epilobium montanum

Epilobium palustre

Epilobium platystigmatosum

Epilobium pyrricholophum
Chamerion latifolium
Circaea canadensis

Circaea mollis
Circaea erubescens

Circaea cordata
Circaea alpina

Ludwigia peploides
Ludwigia adscendens
Ludwigia epilobioides

Ludwigia octovalvis
Ludwigia ovalisRotala indica

Rotala rotundifolia
Rotala elatinomorpha

Rotala hippuris
Rotala mexicanaRotala rosea
Lythrum anceps

Ammannia multifloraTrapa incisaTrapa natansTrapa japonica
Lythrum salicaria

Osbeckia chinensis

Boenninghausenia albiflora
Abelmoschus moschatus

Triumfetta japonica
Triumfetta rhomboidea
Corchoropsis crenata

Arabidopsis kamchatica
Arabidopsis umezawana

Arabidopsis halleri
Capsella bursa−pastoris

Catolobus pendulaTurritis glabraRorippa indicaRorippa dubia
Rorippa cantoniensisRorippa globosaRorippa palustris

Cardamine appendiculata
Cardamine impatiens
Cardamine leucantha
Barbarea orthoceras

Cardamine nipponica
Cardamine niigatensisCardamine scutata
Cardamine regelianaCardamine fallaxCardamine tanakae

Cardamine dentipetalaCardamine torrentis
Cardamine yezoensis

Cardamine anemonoidesCardamine arakianaCardamine kiusianaCardamine lyrataCardamine schinzianaCardamine trifidaCardamine validaIsatis tinctoriaSisymbrium luteumRaphanus sativusBrassica rapaBrassica junceaEutrema tenueEutrema okinosimenseEutrema japonicumLepidium englerianumBerteroella maximowicziiArabis hirsutaArabis flagellosa
Macropodium pterospermumDraba shiroumanaDraba nemorosaDraba japonicaDraba sachalinensisDraba borealisDraba ussuriensisDraba kitadakensisDraba grandisSubularia aquaticaDraba sakuraiiArabis stelleriThlaspi arvenseArabis ligulifoliaArabis serrataArabis tanakanaCochlearia officinalisNoccaea cochleariformisDontostemon dentatusGeranium robertianumGeranium sibiricumGeranium erianthumGeranium krameriGeranium onoeiGeranium shikokianumGeranium soboliferumGeranium thunbergiiGeranium tripartitumGeranium wilfordiiGeranium yesoenseGeranium yoshinoiAmpelopsis chaffanjoniiTetrastigma liukiuenseCayratia japonicaCayratia tenuifoliaCayratia yoshimuraePenthorum chinenseMyriophyllum spicatumMyriophyllum sibiricumMyriophyllum oguraenseMyriophyllum verticillatumMyriophyllum ussurienseHaloragis micranthaHaloragis chinensisHaloragis walkeri

Rhodiola ishidaeRhodiola roseaPhedimus kamtschaticusPhedimus aizoonPhedimus ellaconbeanusPhedimus sikokianusOrostachys japonicaMeterostachys sikokianusHylotelephium sordidumOrostachys malacophylla
Orostachys furuseiHylotelephium sieboldii

Hylotelephium virideHylotelephium verticillatumHylotelephium erythrostictumHylotelephium pallescens
Hylotelephium cauticola

Hylotelephium ussuriense
Hylotelephium pluricaule

Sedum japonicum
Sedum tosaense

Sedum zentaro−tashiroi
Sedum hakonense
Sedum rupifragum

Sedum polytrichoides
Sedum bulbiferum

Sedum makinoi
Sedum subtile

Sedum drymarioides
Sedum formosanum

Sedum nagasakianum
Sedum rosulatobulbosum

Sedum satumense
Sedum tricarpum

Kalanchoe spathulata
Tillaea aquatica

Peltoboykinia tellimoides
Peltoboykinia watanabei

Chrysosplenium tosaense
Chrysosplenium flagelliferum
Chrysosplenium alternifolium

Chrysosplenium japonicum
Chrysosplenium album

Chrysosplenium pseudopilosum
Chrysosplenium rhabdospermum

Chrysosplenium pilosum
Chrysosplenium maximowiczii
Chrysosplenium macrostemon

Chrysosplenium fauriei
Chrysosplenium echinus

Chrysosplenium kiotoense
Chrysosplenium nagasei

Chrysosplenium kamtschaticum
Chrysosplenium ramosum
Chrysosplenium grayanum

Chrysosplenium pseudofauriei
Saxifraga nelsoniana

Saxifraga fusca
Saxifraga laciniata

Saxifraga sachalinensis
Rodgersia podophylla

Mitella nuda
Mitella integripetala
Mitella yoshinagae

Mitella japonica
Mitella kiusiana

Mitella stylosa
Mitella acerina
Mitella furusei

Mitella pauciflora
Mitella doiana

Mitella koshiensis
Tiarella polyphylla
Astilbe microphylla

Tanakaea radicans

Boykinia lycoctonifolia
Astilbe japonica

Astilbe glaberrima
Astilbe formosa

Astilbe odontophylla

Astilbe simplicifolia

Astilbe thunbergii

Astilbe hachijoensis

Astilbe shikokiana
Astilbe rubra

Astilbe platyphylla

Saxifraga fortunei

Saxifraga acerifolia

Saxifraga cortusifolia

Saxifraga japonica

Saxifraga nipponica

Saxifraga sendaica

Saxifraga stolonifera

Saxifraga bronchialis

Saxifraga merkii

Saxifraga nishidae

Saxifraga cernua

Saxifraga bracteata

Kirengeshoma palmata

Deinanthe bifida

Paeonia obovata

Paeonia japonica

Papaver fauriei

Papaver miyabeanum

Chelidonium majus

Hylomecon japonica

Macleaya cordata

Dicentra peregrina

Corydalis incisa

Corydalis ochotensis

Corydalis raddeana

Corydalis kushiroensis

Corydalis fumariifolia

Corydalis balansae

Corydalis decumbens

Corydalis fukuharae

Corydalis gigantea

Corydalis heterocarpa

Corydalis lineariloba

Corydalis ophiocarpa

Corydalis orthoceras

Corydalis pallida

Corydalis papilligera

Corydalis racemosa

Corydalis speciosa

Pteridophyllum racemosum

Pericampylus formosanus

Cocculus orbiculatus

Cocculus trilobus

Epimedium sempervirens

Epimedium trifoliatobinatum

Epimedium koreanum

Epimedium diphyllum

Epimedium grandiflorum

Diphylleia grayi

Achlys japonica

Caulophyllum robustum

Ranzania japonica

Coptis ramosa

Coptis trifoliolata

Coptis quinquefolia

Coptis minamitaniana

Coptis japonica

Coptis lutescens

Coptis trifolia

Thalictrum simplex

Thalictrum minus

Thalictrum sekimotoanum

Thalictrum uchiyamae

Thalictrum actaeifolium

Thalictrum aquilegiifolium

Thalictrum alpinum

Enemion raddeanum

Aquilegia buergeriana

Semiaquilegia adoxoides

Aquilegia flabellata

Dichocarpum dicarpon

Dichocarpum hakonense

Dichocarpum nipponicum

Dichocarpum numajirianum

Dichocarpum pterigionocaudatum

Dichocarpum stoloniferum

Dichocarpum trachyspermum

Dichocarpum univalve

Thalictrum integrilobum

Thalictrum microspermum

Thalictrum nakamurae

Thalictrum tuberiferum

Thalictrum watanabei

Thalictrum baicalense

Thalictrum foetidum

Thalictrum koikeanum

Thalictrum kubotae

Thalictrum rochebrunianum

Thalictrum sachalinense

Thalictrum toyamae

Thalictrum ujiinsulare

Ranunculus yezoensis

Ranunculus nipponicus

Ranunculus trichophyllus

Ranunculus sceleratus

Ranunculus ternatus

Ranunculus pygmaeus

Ranunculus altaicus

Ranunculus gmelinii

Ranunculus franchetii

Ranunculus grandis

Ranunculus hakkodensis

Ranunculus horieanus

Ranunculus kitadakeanus

Ranunculus subcorymbosus

Ranunculus yakushimensis

Ranunculus yatsugatakensis

Ranunculus japonicus

Ranunculus sieboldii

Ranunculus acris

Ranunculus silerifolius

Ranunculus yaegatakensis

Ranunculus chinensis

Ranunculus cantoniensis

Ranunculus tachiroei

Ranunculus repens

Ranunculus reptans

Trautvetteria caroliniensis

Halerpestes kawakamii

Clematis tosaensis

Clematis japonica

Clematis obvallata

Clematis stans

Clematis williamsii

Clematis pierotii

Clematis apiifolia

Clematis lasiandra

Clematis serratifolia

Clematis sibiricoides

Clematis terniflora

Clematis uncinata

Clematis crassifolia

Clematis patens

Clematis fusca

Clematis alpina

Clematis chinensis

Clematis leschenaultiana

Clematis meyeniana

Clematis satomiana

Clematis speciosa

Clematis urticifolia

Clematis javana

Clematis tashiroi

Anemone keiskeana

Anemone flaccida

Anemone narcissiflora

Anemone dichotoma

Hepatica nobilis

Anemone debilis

Anemone nikoensis

Anemone pseudoaltaica

Anemone sikokiana

Anemone soyensis

Anemone raddeana

Anemone amurensis

Anemone stolonifera

Pulsatilla cernua

Pulsatilla nipponica

Pulsatilla taraoi

Callianthemum kirigishiense

Callianthemum miyabeanum

Callianthemum hondoense

Aconitum gigas

Aconitum ciliare

Aconitum jaluense

Aconitum nipponicum

Aconitum senanense

Aconitum kitadakense

Aconitum yuparense

Aconitum kiyomiense

Aconitum sachalinense

Aconitum okuyamae

Aconitum sanyoense

Aconitum yamazakii

Aconitum asahikawaense

Aconitum azumiense

Aconitum gassanense

Aconitum grossedentatum

Aconitum hiroshiigarashii

Aconitum iidemontanum

Aconitum ikedae

Aconitum ito−seiyanum

Aconitum japonicum

Aconitum loczyanum

Aconitum mashikense

Aconitum maximum

Aconitum metajaponicum

Aconitum misaoanum

Aconitum neosachalinense

Aconitum pterocaule

Aconitum soyaense

Aconitum umbrosum

Aconitum umezawae

Aconitum zigzag

Caltha fistulosa

Caltha palustris

Cimicifuga japonica

Cimicifuga biternata

Actaea asiatica

Actaea erythrocarpa

Cimicifuga simplex

Eranthis pinnatifid
a

Anemonopsis macrophylla

Adonis multiflo
ra

Adonis shikokuensis

Adonis amurensis

Adonis ramosa

Trollius altaicus

Trollius japonicus

Trollius rie
derianus

Trollius citrin
us

Trollius hondoensis

Glaucidium palmatum

Aristolochia liu
kiuensis

Aristolochia shimadae

Aristolochia zollingeriana

Aristolochia debilis

Aristolochia contorta

Asarum minamitanianum

Asarum asperum

Asarum crassum

Asarum asaroides

Asarum satsumense

Asarum yakusimense

Asarum fudsinoi

Asarum gelasinum

Asarum hatsushimae

Asarum blumei

Asarum caudigerum

Asarum takaoi

Asarum savatieri

Asarum caulescens

Asarum muramatsui

Asarum nipponicum

Asarum mikuniense

Asarum heterotropoides

Asarum sieboldii

Asarum dimidiatum

Asarum maruyamae

Asarum tohokuense

Asarum misandrum

Heterotro
pa takaoi

Heterotro
pa sugimotoi

Asarum celsum

Asarum costatum

Asarum curvistigma

Asarum dilatatum

Asarum dissitum

Asarum fauriei

Asarum gusk

Asarum hexalobum

Asarum ike
gamii

Asarum kinoshitae

Asarum kiusianum

Asarum ko
oyanum

Asarum kumageanum

Asarum kurosawae

Asarum leucosepalum

Asarum lutchuense

Asarum m
ajale

Asarum m
egacalyx

Asarum m
itoanum

Asarum m
onodoriflo

rum

Asarum nomadakense

Asarum okinawense

Asarum pellucidum

Asarum rig
escens

Asarum sakawanum

Asarum senkakuinsulare

Asarum simile

Asarum subglobosum

Asarum ta
maense

Asarum to
karense

Asarum tri
gynum

Asarum tri
nacrifo

rm
e

Asarum unzen

Asarum ya
eyamense

Asarum ya
mashiro

i

Asarum yo
shikawae

Saururus chinensis

Houttu
ynia cordata

Peperomia pacifi
ca

Peperomia ja
ponica

Peperomia boninsim
ensis

Peperomia okin
awensis

Cassy
tha pubesce

ns

Cassy
tha fili

form
is

Cassy
tha glabella

Croomia ja
ponica

Croomia hyu
gaensis

Croomia sa
ito

ana

Croomia heterose
pala

Scia
phila m

ultifl
ora

Scia
phila nana

Scia
phila ra

mosa

Scia
phila se

cu
ndiflo

ra

Scia
phila te

nella

Narth
eciu

m asia
ticu

m

Aletris
 sp

ica
ta

Aletris
 m

akiy
ataroi

Aletris
 lu

teovir
idis

Aletris
 fo

lia
ta

Burm
annia co

elestr
is

Burm
annia ito

ana

Burm
annia cr

yp
topetala

Burm
annia ch

ampionii

Burm
annia liu

kiu
ensis

Thism
ia abei

Thism
ia tu

bercu
lata

Oxy
gyn

e ya
mash

ita
e

Oxy
gyn

e sh
inza

toi

Oxy
gyn

e hyo
doi

Diosc
orea ci

rrh
osa

Diosc
orea ja

ponica

Diosc
orea ta

batae

Diosc
orea pse

udojaponica

Diosc
orea lu

zo
nensis

Diosc
orea pentaphylla

Diosc
orea bulbife

ra

Diosc
orea nipponica

Diosc
orea quinquelobata

Diosc
orea se

ptemloba

Diosc
orea gracill

im
a

Diosc
orea asc

lepiadea

Diosc
orea to

ko
ro

Diosc
orea te

nuipes

Diosc
orea iz

uensis

Phily
drum la

nuginosu
m

Pollia
 ja

ponica

Pollia
 m

ira
nda

Pollia
 se

cu
ndiflo

ra

Commelin
a benghalensis

Commelin
a co

mmunis

Commelin
a diffu

sa

Commelin
a auric

ulata

Commelin
a paludosa

Murdannia ke
isa

k

Murdannia lo
rifo

rm
is

Stre
ptoliri

on lin
eare

Amisc
hotolyp

e hisp
ida

Monoch
oria

 va
ginalis

Monoch
oria

 ko
rsa

ko
wii

Alpinia fo
rm

osa
na

Alpinia ze
rumbet

Alpinia in
term

edia

Alpinia boninsim
ensis

Alpinia naka
iana

Alpinia ja
ponica

Alpinia fla
bella

ta

Sparganium ja
ponicu

m

Sparganium fa
lla

x

Sparganium emersu
m

Sparganium glomeratum

Sparganium su
bglobosu

m

Sparg
anium angusti

foliu
m

Sparg
anium gra

mineum

Sparg
anium hy

perb
ore

um

Sparg
anium natans

Sparg
anium ere

ctu
m

Ty
pha la

tifo
lia

Ty
pha domingensis

Ty
pha orie

ntalis

Lu
zu

la 
kje

llm
an

nia
na

Lu
zu

la 
pip

er
i

Lu
zu

la 
ar

cu
ata

Lu
zu

la 
ca

pit
ata

Lu
zu

la 
lut

es
ce

ns

Lu
zu

la 
mult

iflo
ra

Lu
zu

la 
ela

ta

Lu
zu

la 
jim

bo
i

Lu
zu

la 
nip

po
nic

a

Lu
zu

la 
oli

ga
nth

a

Lu
zu

la 
pa

llid
ula

Lu
zu

la 
plu

mos
a

Ju
nc

us
 bu

fon
ius

Ju
nc

us
 in

fle
xu

s

Ju
nc

us
 fil

ifo
rm

is

Ju
nc

us
 de

cip
ien

s

Ju
nc

us
 tr

igl
um

is

Ju
nc

us
 ca

sta
ne

us

Ju
nc

us
 st

yg
ius

Ju
nc

us
 co

vil
lei

Ju
nc

us
 en

sif
oli

us

Ju
nc

us
 pr

ism
ato

ca
rp

us

Ju
nc

us
 al

atu
s

Ju
nc

us
 b

er
ing

en
sis

Ju
nc

us
 d
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tro

ph
an

th
us

Ju
nc

us
 fa

ur
iei

Ju
nc

us
 fa

ur
ien

sis

Ju
nc

us
 g

ra
cil

lim
us

Ju
nc

us
 h

ae
nk

ei

Ju
nc

us
 ka

m
sc

ha
tce

ns
is

Ju
nc

us
 kr

am
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i

Ju
nc

us
 m

ax
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icz

ii

Ju
nc

us
 m

er
te

ns
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us

Ju
nc

us
 n

ikk
oe

ns
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Ju
nc

us
 p

ap
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su
s

Ju
nc

us
 p

ot
an
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i

Ju
nc

us
 se

tch
ue

ns
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Ju
nc

us
 te

nu
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Ju
nc

us
 to

ku
bu

ch
ii

Ju
nc

us
 w
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us

Bolb
os

ch
oe

nu
s f

luv
iat

ilis

Bolb
os

ch
oe

nu
s k

os
he

vn
iko

vii

Bolb
os

ch
oe

nu
s p

lan
icu

lm
is

Cyp
er

us
 p

ed
un

cu
lat

us

Lip
oc

ar
ph

a 
ch

ine
ns

is

Cyp
er

us
 se

ro
tin

us

Cyp
er

us
 co

m
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es
su

s

Cyp
er

us
 p
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s

Cyp
er

us
 m
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Cyp
er
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 ir
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Cyp
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 b
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Cyp
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 p
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s
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us

Cyp
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s

Li
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Gastrodia elata

Gastrodia boninensis

Gastrodia gracilis

Gastrodia javanica

Gastrodia nipponica

Gastrodia pubilabiata

Gastrodia shimizuana

Gastrodia verrucosa

Pogonia minor

Pogonia japonica

Apostasia wallichii

Stereosandra javanica

Didymoplexis minor

Didymoplexis pallens

Didymoplexiella siamensis

Lecanorchis amethystea

Lecanorchis flavicans

Lecanorchis japonica

Lecanorchis kiusiana

Lecanorchis nigricans

Lecanorchis suginoana

Lecanorchis trachycaula

Lecanorchis triloba

Lecanorchis virella

Chamaegastrodia poilanei

Chamaegastrodia sikokiana

Vexillabium fissum

Vexillabium nakaianum

Vexillabium yakushimense

Myrmechis japonica

Myrmechis tsukusiana

Cheirostylis liukiuensis

Cheirostylis takeoi

Hancockia japonica

Crepidium purpureum

Erythrodes blumei

Macodes petola

Vrydagzynea nuda

Curculigo orchioides

Hypoxis aurea

Chionographis japonica

Chionographis hisauchiana

Chionographis koidzumiana

Helonias leucantha

Helonias kawanoi

Helonias breviscapa

Helonias orientalis

Kinugasa japonica

Paris tetraphylla

Paris verticillata

Trillium camschatcense

Trillium tschonoskii

Trillium apetalon

Trillium smallii

Anticlea sibirica

Veratrum maackii

Veratrum stamineum

Veratrum album

Veratrum nipponicum

Veratrum alpestre

Disporum lutescens

Disporum sessile

Disporum viridescens

Disporum smilacinum

Smilax riparia

Smilax nipponica

Smilax stans

Smilax nervomarginata

Smilax china

Smilax biflora

Smilax bracteata

Smilax sieboldii

Smilax sebeana

Tricyrtis hirta

Tricyrtis formosana

Tricyrtis macrantha

Tricyrtis ishiiana

Tricyrtis setouchiensis

Tricyrtis macranthopsis

Tricyrtis macropoda

Tricyrtis latifolia

Tricyrtis perfoliata

Tricyrtis flava

Tricyrtis nana

Tricyrtis affinis

Streptopus streptopoides

Streptopus amplexifolius

Clintonia udensis

Gagea lutea

Gagea japonica

Gagea vaginata

Lloydia serotina

Lloydia triflora

Erythronium japonicum

Amana edulis

Amana erythronioides

Fritillaria japonica

Fritillaria koidzumiana

Fritillaria amabilis

Fritillaria ayakoana

Fritillaria shikokiana

Fritillaria camtschatcensis

Fritillaria kaiensis

Fritillaria muraiana

Cardiocrinum cordatum

Lilium japonicum

Lilium nobilissimum

Lilium auratum

Lilium speciosum

Lilium alexandrae

Lilium rubellum

Lilium longiflorum

Lilium leichtlinii

Lilium concolor

Lilium callosum

Lilium lancifolium

Lilium maculatum

Lilium medeoloides

Petrosavia sakuraii

Japonolirion osense

Scheuchzeria palustris

Ruppia cirrhosa

Ruppia occidentalis

Ruppia maritima

Halodule uninervis

Halodule pinifolia

Halodule tridentata

Syringodium isoetifolium

Cymodocea rotundata

Cymodocea serrulata

Zostera japonica

Phyllospadix japonicus

Zostera marina

Zostera caespitosa

Zostera caulescens

Zostera asiatica

Phyllospadix iwatensis

Potamogeton cristatus

Potamogeton octandrus

Potamogeton oxyphyllus

Potamogeton pusillus

Potamogeton compressus

Potamogeton distinctus

Potamogeton obtusifolius

Potamogeton wrightii

Potamogeton praelongus

Potamogeton perfoliatus

Potamogeton alpinus

Potamogeton lucens

Potamogeton gramineus

Potamogeton crispus

Potamogeton natans

Potamogeton fryeri

Zannichellia palustris

Potamogeton pectinatus

Potamogeton nomotoensis

Potamogeton filiformis

Potamogeton maackianus

Potamogeton berchtoldii

Blyxa aubertii

Blyxa echinosperma

Blyxa leiosperma

Blyxa japonica

Blyxa alternifolia

Ottelia alismoides

Hydrocharis dubia

Vallisneria denseserrulata

Vallisneria natans

Hydrilla verticillata

Najas minor

Najas gracillima

Najas marina

Najas ancistrocarpa

Najas chinensis

Najas graminea

Najas oguraensis

Najas tenuicaulis

Najas yezoensis

Halophila minor

Halophila nipponica

Halophila okinawensis

Halophila major

Halophila mikii

Halophila ovalis

Halophila decipiens

Thalassia hemprichii

Enhalus acoroides

Triglochin maritima

Triglochin asiatica

Triglochin palustris

Caldesia parnassiifolia

Sagittaria pygmaea

Sagittaria aginashi

Sagittaria trifolia

Sagittaria natans

Alisma canaliculatum

Alisma plantago−aquatica

Alisma rariflorum

Triantha japonica

Tofieldia nuda

Tofieldia coccinea

Tofieldia okuboi

Pinellia tripartita

Pinellia ternata

Alocasia cucullata

Alocasia atropurpurea

Alocasia odora

Arisaema negishii

Arisaema heterocephalum

Typhonium blumei

Arisaema thunbergii

Arisaema heterophyllum

Arisaema angustatum

Arisaema ringens

Arisaema hatizyoense

Arisaema japonicum

Arisaema longilaminum

Arisaema takedae

Arisaema tosaense

Arisaema kishidae

Arisaema serratum

Arisaema peninsulae

Arisaema sachalinense

Arisaema ovale

Arisaema sazensoo

Arisaema sikokianum

Arisaema ehimense

Arisaema undulatifolium

Arisaema aequinoctiale

Arisaema limbatum

Arisaema minus
Arisaema nambae

Arisaema kawashimae

Arisaema abei
Arisaema aprile
Arisaema cucullatum

Arisaema inaense
Arisaema ishizuchiense

Arisaema iyoanum
Arisaema kiushianum
Arisaema kuratae
Arisaema longipedunculatum

Arisaema maekawae

Arisaema maximowiczii

Arisaema minamitanii

Arisaema monophyllum
Arisaema nagiense
Arisaema nikoense
Arisaema ogatae
Arisaema planilaminum
Arisaema seppikoense
Arisaema solenochlamis
Arisaema tashiroi
Arisaema ternatipartitum
Arisaema unzenense
Arisaema yamatense
Amorphophallus kiusianus
Calla palustris
Pothos chinensis
Rhaphidophora korthalsii
Lemna aoukikusa
Lemna aequinoctialis
Lemna turionifera
Lemna japonica
Lemna trisulca
Lemna minor
Landoltia punctata
Spirodela polyrhiza
Symplocarpus foetidus
Symplocarpus nabekuraensis
Symplocarpus nipponicus
Lysichiton camtschatcense
Acorus calamus
Acorus gramineus
Ceratophyllum demersum
Ceratophyllum platyacanthum
Chloranthus serratus
Chloranthus fortunei
Chloranthus japonicus
Brasenia schreberi
Nymphaea tetragona
Euryale ferox
Nuphar oguraensis
Nuphar submersa
Nuphar pumila
Nuphar japonica
Nuphar subintegerrima

Angiosperms (herbs)



Appendix 6 Phylogenetic structure based on potential species distributions by Maxent. 

(a) mean root distance, MRD; (b) net relatedness index, NRI; (c) nearest taxon index, 

NTI. Scatter diagrams of phylogenetic structure measures along a latitudinal gradient 

were calculated at the 10 × 10 km grid scale. 

 



Appendix 7 Spatial correlograms for the response variable (gray) and the residual (red) 

of the regression models that explain geographical patterns of phylogenetic structure 

indices: mean root distance (a–d), net relatedness index (e–h), and nearest taxon index 

(i–l), for each functional group. The model residuals were derived from the best-fit 

model of each response variable, in which explanatory variables were step-wisely 

selected using Akaike's Information criterion. The spatial autocorrelation was evaluated 

using Moran's I index. Filled symbols indicate statistically significant autocorrelation (P 

< 0.05). 

 



Appendix 8 Standardised regression coefficients and coefficients of partial 

determination (r2) of the models that explain geographical patterns of phylogenetic 

structures based on potential species distributions by Maxent. Mean root distance 

(MRD), net relatedness index (NRI), and nearest taxon index (NTI) for each plant 

groups were set as the response variables. The eight environmental factors were set as 

the explanatory variables. Absolute minimum temperature (AMT) and water balance 

(WB) represent current climate. Quaternary changes in temperature (Q.tc) and 

precipitation (Q.pc) represent historical climatic stability. Presence or absence of 

pyroclastic flows (Pyro) and lowland alluvial plains (Allu) represents geological 

stability. Elevation (Elev) and distance from the continent (Dist) represent isolation. 

Regressions were calculated using ordinary least squares analysis. Filled circles indicate 

the significance of explanatory variables (P < 0.05). Vertical lines represent 95% 

confidence intervals of parameters.  

 


