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Appendix 1 Source references of physiological cold tolerance of species.

Noshiro, M. and Sakai, A. 1974. Frost hardiness of grasses. - Jap. J. Ecol. 24: 175-179.

Sakai, A. 1972. Freezing resistance of evergreen and broad-leaf trees indigenous to
Japan. - J. Jpn. Forest Soc. 54: 333-339.

Sakai, A. 1974. Freezing resistance of evergreen and deciduous broad-leaf trees
growing on Yakushima Island [Japan]. - Jap. J. Ecol. 24: 35-42.

Sakai, A. 1978. Frost hardiness of flowering and ornamental trees. - J. Japan. Soc. Hort.
Sci. 47: 248-260.

Sakai, A. 1978. Frost hardness of evergreen and deciduous broad-leaved trees native to
Japan. - Low. Temp. Sci. Ser. B. Biol. Sci. 35: 15-43.

Sakai, A. et al. 1968. Wintering of Plants in High Mountains and Polar Regions I:
Freezing Resistance of Alpine Plants in Hokkaido. - Low. Temp. Sci. Ser. B.
Biol. Sci. 26: 45-50.

Sakai, A. and Yoshie, F. 1984. Freezing tolerance of ornamental bulbs and corms. - J.
Japan. Soc. Hort. Sci. 52: 445-449.

Sato, T. 1983. Freezing resistance of warm temperate ferns as related to their alternation
of generations. - Jap. J. Ecol. 33: 27-35.

Sato, T. and Sakai, A. 1981. Freezing resistance of sporophytes of pteridophyta in
hokkaido japan with special reference to their habitats. - Jap. J. Ecol. 31: 191—
199.

Yoshie, F. and Sakai, A. 1981. Freezing resistance of plants in relation to their life form
and habitat [Ecological adaptation of plants to cold climates, Hokkaido]. - Jap.
J. Ecol. 31: 395-404.



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)

o
8 —
™ Absolute minimum temperature
L i
o
° -43 7°C
o _
o
™
o
o _
n
N
—~~
E 8
~~—" —
c &
RS
=
©
5 3
L 0 7
mid
o
o _|
o
h
o
Q
0 _ i
o - I ] i ill.
I

25 30 35 40 45

Latitude (°)



b) Elaeocarpus japonicus (Evergreen angiosperm tree)
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¢) Symplocos coreana (Deciduous angiosperm tree)
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d) Eria japonica (Evergreen angiosperm herb)
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e) Syneilesis palmate (Deciduous angiosperm herb)
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f) Burmannia championii (Saprotrophic nutrition)
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g) Woodwardia japonica (Evergreen fern)
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h) Thelypteris decursivepinnata (Deciduous fern)
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B) Water balance

a) Torreya nucifera (Gymnosperm)
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b) Elaeocarpus japonicus (Evergreen angiosperm tree)
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¢) Symplocos coreana (Deciduous angiosperm tree)
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d) Eria japonica (Evergreen angiosperm herb)
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e) Syneilesis palmate (Deciduous angiosperm herb)
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f) Burmannia championii (Saprotrophic nutrition)
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g) Woodwardia japonica (Evergreen fern)
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h) Thelypteris decursivepinnata (Deciduous fern)
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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.
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b) Water balance

g_ o o o
- 00
oo oo o o°
%Q)oog oog o3 o o
S _ o Ro~ o oo} )
— @ 9O & © o ° ° 0 ©
o, Bs3 O0p ° °8
é o og@ Q)O 0&8 ° %o og °
©
c 8- TRBED § o sao” o
2 o9 g%%@%o%
2 O Ooéo o8
O o _|
5 §’
£ ﬁ
S < o
“6 o_ ©
g .
o
©
o)
— o _]
s <
©
=
o |
N
O_
T | | | | T T T
0 20 40 60 80 100 120 140

Water balance of northern limit




Appendix 4 Source literature of phylogenetic studies of herb and tree species.

Alverson, W. S. et al. 1999. Phylogeny of the core Malvales: evidence from ndhF
sequence data. - Am. J. Bot. 86: 1474—1486.

Amundsen, K. L. 2009. Origin and evolution of cultivated Agrostis spp. - Doctoral
dissertation, George Mason University.

Anderberg, A. A. et al. 2007. Phylogeny and floral evolution of the Lysimachieae
(Ericales, Myrsinaceae): evidence from ndhF sequence data. - Willdenowia
37:407-421.

Aoki, K. et al. 2006. Chloroplast DNA phylogeography of Photinia glabra (Rosaceae)
in Japan. - Am. J. Bot. 93: 1852—1858.

Azuma, H. et al. 2010. Molecular phylogenies of figs and fig-pollinating wasps in the
Ryukyu and Bonin (Ogasawara) islands, Japan. - Genes Genet. Syst. 85: 177—
192.

Azuma, H. et al. 1999. Molecular phylogeny of Magnolia (Magnoliaceae) inferred from
cpDNA sequences and evolutionary divergence of the floral scents. - J plant
res. 112: 291-306.

Bateman, R. M. et al. 2009. Molecular phylogenetics and morphological reappraisal of
the Platanthera clade (Orchidaceae: Orchidinae) prompts expansion of the
generic limits of Galearis and Platanthera. - Ann. Bot. 104: 431-445.

Bloch, C. et al. 2010. Molecular phylogeny of the edelweiss (Leontopodium,
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Burke, J. M. et al. 2010. Placing the woody tropical genera of Polygonaceae: a
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Carlsen, T. et al. 2009. Biogeography and Phylogeny of Cardamine (Brassicaceae). -
Ann. Mo. Bot. Gard. 96: 215-236.
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Phylogenet. Evol. 53: 267-276.

Chassot, P. and Von Hagen, K. B. 2008. Pollen morphology of the Swertiinae
(Gentianaceae): phylogenetic implications. - Bot. J. Linn. Soc. 157: 323-341.



Chassot, P. et al. 2001. High paraphyly of Swertia L.(Gentianaceae) in the
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variation. - Plant Syst. Evol. 229: 1-21.

Chayamarit, K. 1997. Molecular phylogenetic analysis of Anacardiaceae in Thailand. -
Thai Forest Bull., Bot. 25: 1-13.

Chen, C. L. et al. 2010. Phylogenetic analysis in the genera Phaius and
Cephalantheropsis using rpl32-trnl. Marker. - 1 International Orchid
Symposium 878: 107-113.

Chen, X. et al. 2003. Systematic studies of Festuca (Poaceae) occurring in China
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Davitashvili, N. and Karrer, G. 2010. Taxonomic importance of seed morphology in
Gentiana (Gentianaceae). - Bot. J. Linn. Soc. 162: 101-115.

de Boer, H. J. et al. 2012. Evolution and loss of long-fringed petals: a case study using a
dated phylogeny of the snake gourds, Trichosanthes (Cucurbitaceae). - BMC
Evol. Biol. 12: 108.

de Juana, J. 1. 2009. Taxonomia actualizada del género Ligustrum L. - Bouteloua 6: 16—
71.
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Appendix 5 Ph ' [
pp ylogenetic trees of ferns, gymnosperms, angiosperm trees and angiosperm herbs in the East Asian continental islands
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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 x 10 km grid scale.
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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-1), 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).
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Appendix 8 Standardised regression coefficients and coefficients of partial
determination (+*) 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 (AM7T) and water balance
(WB) represent current climate. Quaternary changes in temperature (Q.#c) and
precipitation (Q.pc) represent historical climatic stability. Presence or absence of
pyroclastic flows (Pyro) and lowland alluvial plains (4//u) represents geological
stability. Elevation (£/ev) and distance from the continent (Dis?) 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.
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