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Phylo?gnegic relationships between the Japanese species of the monocotyledons for
establishing a classificatory system from orders to species based on molecular data

Tamura, Minoru N.
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Molecular phylogenetic analyses of the monocotyledons were extensively performed
these days, and relationships between the orders, families and genera were almost clarified. On the other
hand, relationships between the species were mostly still unknown. For better understanding of
relationships between the Japanese species of the monocotyledons, we tried to construct a detailed
molecular phylogenetic tree of the Japanese species of the monocotyledons, and attempted to reevaluate
the diagnostic morphological characters of the Japanese species of the monocotyledons.

In the present study, we obtained interesting results especially on Liliaceae, Colchicaceae,
Smilacaceae, Dioscoreaceae, Orchidaceae, Eriocaulaceae, Cyperaceae and Poaceae.




matk  trnlL-F

atpB-rbcL, rbclL, rpll6, trnK intron

PSbA-trnH, psbD-trnT,
psbK-psbl, psbM-trnD, rpll6, trnK intron

ITS
RADseq

DNA 19
DNA

€Y
DNA

Heloniopsis umbellata

@
DNA

ITS PCR

RADseq DNA
DNA
DNA
DNA DNA
DNA  incomplete lineage sorting
® DNA
DNA

1. Eguchi, S. and M. N. Tamura. 2016.
Evolutionary timescale of monocots
determined by the  fossilized
birth-death model using a large number
of fossil records. Evolution doi:
10.1111/ev0.12911

2. Fuse, S. and M. N. Tamura. 2016.
Biosystematic studies on the genus
Heloniopsis (Melanthiaceae) l.
Phylogeny inferred from plastid DNA
sequences and taxonomic implications.
Nordic Journal of Botany doi:
10.1111/njb.1055

3. Kinoshita, A., Y. Ogura-Tsujita, H.
Umata, H. Sato, T. Hashimoto and T.
Yukawa. 2016. How do fungal partners
affect the evolution and habitat
preferences of mycoheterotrophic
plants? A case study in Gastrodia
(Orchidaceae). American Journal of
Botany 103: 207-220. doi:




10.3732/ajb.1500082

4. Takashima, M., J. Hasegawa and T. Yukawa.

2016. Oreorchis coreana (Orchidaceae),
a new addition to the flora of Japan.
Acta Phytotaxonomica et Geobotanica
67: 61-66.

. 2016.

Parapholis incurva (L.) C.

E. Hubb.

26  : 105-106.

. Yano, 0., S. Fuse, T. Fujiki, M. N.

Tamura, M. Yago, M. Sueyoshi, Y.-P.
Yang and H. Ilkeda. 2015. Insect
pollination of Carex (Cyperaceae)
from Yunnan, SW China. Journal of
Japanese Botany 90: 407-412.

7. Tang, Y., T. Yukawa, R. M. Bateman, H.

Jiang and H. Peng. 2015. Phylogeny and
classification of the East Asian
Amitostigma alliance (Orchidaceae:
Orchideae) based on six DNA markers.
BMC Evolutionary Biology 15: 96. doi:
10.1186/s12862-015-0376-3

8. Gale, S. W., J. Li, A. Kinoshita and T.

Yukawa. 2015. Studies in Asian
Nervilia (Orchidaceae) V: N. futago,
a cryptic new species from southwest
Japan confirmed by morphological,
cytological and molecular analyses.
Systematic Botany 40: 413-425. doi:
org/10.1600/036364415X688772

9. Tanaka, N., T. Yukawa, K. M. Htwe and

10.

11.

J. Murata. 2015. An orchid checklist
of Mt. Popa, central Myanmar. Bulletin
of the National Museum of Nature and
Science Series B (Botany) 41: 69-89.

Soreng, R. J., L. J. Gillespie, H.
Koba, E. Boudko and R. D. Bull.
2015. Molecular and morphological
evidence for a new grass genus,
Dupontiopsis (Poaceae tribe Poeae
subtribe Poinae s.1.), endemic to
alpine Japan, and implications
for the reticulate origin of
Dupontia and Arctophila within
Poinae s. 1. Journal of
Systematics and Evolution 53:
138-162. doi: 10.1111/jse.12146

12.

13.

14.

15.

16.

17.

18.

. 2015.
Erianthus arundinaceus
(Retz.) Jeswiet.

62: 85-92.

Tamura, M. N., S. Fuse, H. Li, Y.-P.
Yang, Y. Meng and H. lkeda. 2014.
Polygonatum dolichocarpum

(Asparagaceae), a new species from
Yunnan, China. Acta Phytotaxonomica
et Geobotanica 65: 157-159.
Tamura, M. N. and R. Pooma. 2014.
Chlorophytum longissimum var.
phukhaense (Asparagaceae), a new
variety from Thailand. Acta
Phytotaxonomica et Geobotanica 65:
25-28. ( )
Kim, J. 0., M. N. Tamura, S. Fuse and
N. S. Lee. 2014. Taxonomic status and
phylogeny of  Veratrum section
Veratrum (Melanthiaceae) in Korea and
Japan based on chloroplast and nuclear
sequence data. Plant Systematica and
Evolution 300: 75-89. ( )
Takamiya T., P. Wongsawad, A.
Sathapattayanon, N. Tajima, S. Suzuki,
S. Kitamura, N. Shioda, T. Handa, S.
Kitanaka, H. lijima and T. Yukawa.

2014. Molecular phylogenetics and
character evolution of
morphologically diverse group,

Dendrobium Section Dendrobium and
allies. AoB PLANTS 6: plu045. doi:
10.1093/aobpla/plu045

Yamato, M., Y. Ogura-Tsujita, H.
Takahashi and T. Yukawa. 2014.
Significant difference in mycorrhizal
specificity between an autotrophic
and its sister mycoheterotrophic
plant species of Petrosaviaceae.
Journal of Plant Research 127: 685-93.
doi: 10.1007/s10265-014-0661-z

Yukawa, T. and P. J. Cribb. 2014.
Nomenclatural changes in the genus
Calanthe (Orchidaceae). Bulletin of
the National Museum of Nature and
Science Series B (Botany) 40:
145-151.( )

. 2014.

5: 85-62.(



19.

20.

21.

22

23.

24.

25.

2014.

130-138.( )

Tamura, M. N., M. Yamada, S. Fuse and
M. Hotta. 2013. Molecular phylogeny
and taxonomy of the genus Disporum
(Colchicaceae). Acta Phytotaxonomica
et Geobotanica 64: 137-147. ( )
Tamura, M. N., M. Poopath and S.
Sirimongkol.  2013.  Peliosanthes
brevicoronata (Asparagaceae), a new
species from Thailand. Acta
Phytotaxonomica et Geobotanica 64:
107-111.

Tamura, M. N., N. S. Lee, T. Katsuyama
and S. Fuse. 2013. Biosystematic

studies on the family Tofieldiaceae 1V.

Taxonomy of Tofieldia coccinea in
Japan and Korea including a new
variety. Acta Phytotaxonomica et
Geobotanica 64: 29-40. ( )

Iwashina, T., M. N. Tamura, Y. Murai
and J. Kitajima. 2013. New flavonol
glycosides from the leaves of Triantha
Japonica and Tofieldia nuda. Natural
Product Communications 8: 1251-1254.

( )

Chung, M. Y., J. Lopez-Pujol, M.-0.

Moon, M. Maki, T. Yukawa, N.
Sugiura and M. G. Chung. 2013.
Population history of the
terrestrial orchid Cremastra
appendiculata var. variabilis
from Korea, inferred from levels
and distribution of genetic
diversity. Botanical Journal of

the Linnean Society 173:

721-732.( )
. 2013.
Dendrobium
HPLC
1. DNA 21:55-60. ( )

1. Tamura, M. N. 2016. Introduction of

Botanical Gardens, Graduate School of
Science, Kyoto University.
Kyoto-Bristol-Heidelberg Plant
Sciences Workshop, “ Novel Frontiers
in Botany” , Kyoto.

. 2016. RADseq

(
) )
15 « ).
. 2016.
) 15
« )
. 2016.
) 15
« )

. Tamura, M. N. 2015. Systematic studies

on Liliaceae s. [I. and Botanical
Gardens at Kyoto University. The
Bristol-Heidelberg-Kyoto Joint
Symposium: Plant Sciences Session,
Bristol (U.K.).
Yukawa, T., K. Suzuki and Y.
Ogura-Tsujita. 2015. Diversity and
conservation status of Japanese
indigenous orchids. 11th
International Symposium on Diversity
and Conservation of Asian Orchids,
Janghang.

. 2015. Fossilized
Birth-Death

14 ( )

. 2015
C
14 « ).
2015.
14 « ).
. 2015.
50 « ).
2015.
00 ().
. 2015.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

¢ -
Tamura, M. N. 2014. Alpha taxonomy and

beta taxonomy of Liliaceae: new genus,
new species and new phylogenetic tree.
The 2" Kyoto-Bristol Symposium:
Session 11, *“ Plant Sciences” ,
Kyoto.

Tamura, M. N. 2014. Further notes on
Liliaceae sensu lato in Thailand. 16
Flora of Thailand Conference. Royal
Botanic Gardens, Kew (U.K.).

Tamura, M. N. 2014. The Botanical
Gardens of the Graduate School of
Science at Kyoto University and a few
examples of studies on plant
systematics using the samples there.

Bristol-Kyoto Workshop on Plant
Environmental Signalling, Bristol
(U.KD).

Yukawa, T. 2014. Mycorrhizal fungi
played key roles in the evolution of
orchids. Second International Orchid
Symposium, Tainan.

2014.
13 ( ).
. 2014.
12:
78 ( )-
. 2014.
61 ( ).
. 2014.
58 ( ).
. 2014.
23 DNA (
).
2014.

23.

24.

25.

26.

27.

1.

2014 ( ).
. 2014.
3
2014
¢ )-
Tamura, M. N. 2013. Phylogeny and

Taxonomy of Liliaceae. International
Symposium  for “ Biodiversity &
Evolution”  project of Excellent
Graduate Schools, Kyoto.
. 2013.
25

T.-C. Hsu
S.-W. Chung . 2013.
-1

77
¢ -
. 2013.
77 (

Tamura, M. N. 2016. Liliaceae: General,
Tofieldia, Triantha, Petrosavia,
Japonolirion, Narthecium,
Metanarthecium, Aletris, Anticlea,
Gagea, Lloydia, Tulipa, Erythronium,
Clintonia, Streptopus, Disporum,
Dianella, Barnardia, Comospermum,
Polygonatum, Convallaria, Reineckea,
Rohdea and Aspidistra. In: lwatsuki,
K., D. E. Boufford and H. Ohba (eds.),
Flora of Japan, vol .1Vb. Angiospermae:
Monocotyledoneae (b), pp-. 73-85, 88,
102-106, 118, 125-130, 139-140,
149-150, 152-161. Kodansha, Tokyo.
Tamura, M. N. 2016. Hypoxidaceae. In:
Iwatsuki, K., D. E. Boufford and H.
Ohba (eds.), Flora of Japan, vol.lIVb.
Angiospermae: Monocotyledoneae (b),
pp- 69-70. Kodansha, Tokyo.

Tamura, M. N. 2016. Stemonaceae. In:
Iwatsuki, K., D. E. Boufford and H.
Ohba (eds.), Flora of Japan, vol.lIVb.
Angiospermae: Monocotyledoneae (b),
pp. 71-72. Kodansha, Tokyo.

Tamura, M. N. and Fujita, N. 2016.
Liliaceae: Hosta. In: lwatsuki, K., D.



E. Boufford and H. Ohba (eds.), Flora
of Japan, vol.lVb. Angiospermae:
Monocotyledoneae (b), pp. 140-147.
Kodansha, Tokyo.

5. Yamashita, J. and Tamura, M. N. 2016.
Liliaceae: Asparagus, Liriope and
Ophiopogon. [In: lwatsuki, K., D. E.
Boufford and H. Ohba (eds.), Flora of
Japan, vol_IVb. Angiospermae:
Monocotyledoneae (b), pp. 147-149,
161-166. Kodansha, Tokyo.

6. Yamashita, J. and Tamura, M. N. 2016.
Dioscoreaceae. In: lwatsuki, K., D. E.
Boufford and H. Ohba (eds.), Flora of
Japan, vol . 1Vb. Angiospermae:
Monocotyledoneae (b), pp. 171-179.
Kodansha, Tokyo.

7. Fuse, S. 2016. Liliaceae: Heloniopsis.
In: lwatsuki, K., D. E. Boufford and H.
Ohba (eds.), Flora of Japan, vol.lIVb.
Angiospermae: Monocotyledoneae (b),
pp- 88-91. Kodansha, Tokyo.

8. Fuse, S. 2016. Amaryllidaceae. In:
Iwatsuki, K., D. E. Boufford and H.
Ohba (eds.), Flora of Japan, vol.lIVb.
Angiospermae: Monocotyledoneae (b),
pp. 167-170. Kodansha, Tokyo.

9.
2016. ;
(
), pp- 23-99.
10. . 2015.
(
), pp. 112-114,
141-142, 163-164, 246-260.
11. . 2015. .
(
), pp- 168-177. ,
12. . 2015.
(
), pp. 265-268.
13. . 2015.

), pp- 240-245. s

14. . 2015. ;
(
).
pp. 178-231. , .
15. ( ).
2015.
(
), 782
pp- , -
16. (
). 2015.
2014 I( ) ),
646 pp. ,
17. . 2015.
. 136 pp.-
18. . 2014.
( ). bp.-
6-9, 14-17.

19. Yukawa, T. 2013. Phylogeny. In:
Clayton, D. and P_.J. Cribb (eds.), The
genus Calanthe, pp. 17-20. Natural
History Publications and Royal Botanic
Gardens, Kew.

20. . 2013.

67: 601-605.

@

TAMURA, Minoru N.

20227292

@
FUSE, Shizuka

30344386

YUKAWA, Tomohisa

50280524
KOBA, Hidehisa

50221966



