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A naturalized plant, Cotula australis (Sieber ex Spreng.) Hook.f. (Asteraceae), was
found from some additional localities in Hiroshima Prefecture, Honshu, southwest-
ern Japan, based on field observation and herbarium specimens. The sequences of
nuclear ribosomal internal transcribed spacer (nr ITS) and the chloroplast psbA—trnH
intergenic non-transcribed spacer (cp psbA—trnH) were used for DNA barcoding.
Phylogenetic analyses supported the polyphyly of Cotula and the sister relationship of
C. australis and C. turbinata.
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Table 1. Primers used for PCR amplification and sequencing of the chloroplast psbA—trnH
intergenic non-transcribed spacer (cp psbA—trnH) in the present study.

Primers Sequence (5°-3”) References Target Note
Forward
psbAFh5s GTTATGCATG AACGTAA Present study psbA-trnH 1GS PCR
psbAF GTTATGCATG AACGTAATGC TC Sang et al. (1997) psbA-trnH1GS PCR, sequencing
Reverse
trnHRh6s CGCGCATGGT GGATTCA Present study psbA-trnH 1GS PCR
trnHR CGCGCATGGT GGATTCACAA ATC Sangetal. (1997) psbA-trnHIGS PCR, sequencing
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Fig. 1. Distribution of the naturalized plant, Cotula australis (Sieber ex Spreng.) Hook.f. (Asteraceae)
in Hiroshima Prefecture, southwest Japan. The areas filled with horizontal lines indicate
administrative districts with record(s) based on specimens (filled circles). The areas filled with
oblique lines indicate administrative districts with literature record(s).
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Fig. 2. A new locality of Cotula australis (Sieber ex Spreng.) Hook.f. in Hiroshima Prefecture,

southwest Japan. A: Habitat in Miyajima Island (July 24, 2015). B: Plant with flowers (July 24,
2015).
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Fig. 3. Phylogenetic tree based on analysis of the nuclear ribosomal internal transcribed spacer
(ITS) region. Supporting values more than 50% obtained by the program RAXxML for bootstrap
probabilities (BP) and BEAST for Bayesian posterior probabilities (PP) are shown on or near
each branch (BP/PP; in %). The root is arbitrarily placed on the branch leading to Amphoricarpos
neumayerianus (Vis.) Greuter (KR704970) and Metalasia confusa Pillans (JF893852).
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Fig. 4. Phylogenetic tree based on analysis of the chloroplast psbA—trnH intergenic non-transcribed
spacer (cp psbA—trnH). Supporting values more than 50% obtained by the program RAxML for
bootstrap probabilities (BP) and BEAST for Bayesian posterior probabilities (PP) are shown on or
near each branch (BP/PP; in %). The root is arbitrarily placed on the branch leading to Ambrosia
artemisiifolia L.(DQ006141) and Helianthus maximiliani Schrad.(KF746383).



78 Hikobia Vol. 17, No. 1, 2015

OB ZT72bDTHEH. =7 TV AFREK
%Eﬁkﬂ%ﬁﬁniﬁﬁﬂ"‘% v 5 —H Ay Bl R

AR ER AR T TAT b 7z, F 72, University
of Tasmania ® P. J. Dalton JCIZ 1, XKW 7272

CEEBIZ, WEICODWTITHREW. L& D&
HHLETS.

51 HISCHR

TIER. 1983, L S EAIY H k. 148 pp. THHE, 1L 5.

Drummond, A. J., Suchard, M. A., Xie, D. & Rambaut,
A. 2012. Bayesian phylogenetics with BEAUti and the
BEAST 1.7. Mol. Biol. Evol. 29: 1969-1973.

GRIN. 2012. Cotula australis (Sieber ex Spreng.) Hook. f.
In Germplasm Resources Information Network (GRIN),
GRIN Taxonomy for Plants. http://www.ars-grin.gov/
cgi-bin/npgs/html/taxon.pl?11824 (2015 4 8 H 19 H
W) .

JiE. 1942, X AAIVLEII MR YT RWIE
FERERE 18: 3-5.

Himmelreich, S., Breitwieser, I. & Oberprieler, C.
2012. Phylogeny, biogeography, and evolution of sex
expression in the southern hemisphere genus Leptinella
(Compositae, Anthemideae). Mol. Phylogenet. Evol.
65: 464-481.

Jis B R A BR A TR M I o I B PR BRI - PLBERM A OE

B, 1997, IR KSWLREYIGE. 832 pp.  FR BT,
K.

AWTEE. 1941, PRAEAReE (5 14). RPRFZEMEE 17:
598-610

—. 1942, R¥EARSE (3L 16).
1-3.

Hooker, J. D. & Fitch, W. H. 1852. The Botany of the
Antarctic Voyage of H.M. Discovery Ships Erebus and
Terror in the Years 1839-1843: under the Command
of Captain Sir James Clark Ross, II, Flora Novae-

HiE Wy BF 28 4 R 18:

Zelandiae, part 1, Flowering Plants. —xxxix + 312 pp. +
LXX pls. Reeve Brothers, London.
http://biodiversitylibrary.org/page/15950531 (2015 4
8 H 19 HEE).

Hyde-Wyatt, B. H. & Morris, D. I. 2011. Tasmanian Weed
Handbook: A guide to the identification of the main
weeds of crops and pastures in Tasmania, Revised ed.
149 pp. Department of Agriculture Tasmania, Hobart.
http://dpipwe.tas.gov.au/Documents/80484%20-%20
Weed%20Handbook%20170x240FINAL17-11-2011.
pdf (201548 H 19 HRE).

Inoue, Y. & Tsubota, H. 2014. On the systematic position
of the genus Timmiella (Dicranidae, Bryopsida) and
its allied genera, with the description of a new family

Timmiellaceae. Phytotaxa 181: 151-162.

Katoh, K. & Standley, D. M. 2013. MAFFT multiple
sequence alignment software version 7: improvements
in performance and usability. Mol. Biol. Evol. 30: 772—
780.

AR - —EH= - FBAE— - T - R
2008. )& B AR NI E AL B MEE AR 12D
W (1) I B TR 2R ALk 29: 17-33.

Lamp, C. & Collet, F. 1990. A Field Guide to Weeds in
Australia. —xi +332 + 19 pp. Inkata Press, Melbourne.
[l 220 2 [ R R [ R 1. 2001 [ Bfifi s

. http://nlftp.mlit.go.jp/ksj/ (2015 4F 8 H 24 HIH%L).

Morgulis, A., Coulouris, G., Raytselis, Y., Madden, T. L.,
Agarwala, R. & Schiffer, A. A. 2008. Database indexing
for production MegaBLAST searches. Bioinform. 24:
1757-1764.

Oguri, E., Yamaguchi, T., Tsubota, H. & Deguchi, H
2003. A preliminary phylogenic study of the genus Leu-
cobryum (Leucobryaceae, Musci) in Asia and the Pacific
based on ITS and rbcL sequences. Hikobia 14: 45-53.

K¥FHE. 2003, F 2 i Trib. Anthemideae. %7K H 3
(W), HAROWELHEY, pp.217-221. FJUAE, B

Ki#Z. 2001, ¥ A% IV VIR Cotula L. HhZ)I LAl
Wk AL, A ZSI R K 2001, pp. 1397, HiZs
NS A g D & - SERIEWEE, /A

EHRIE. 1972, HARCHWIEE. v+ 254 pp. JLHH,
Fnt.

1976. JEf HAJRLAEY . xvi + 64 pls. +
425 pp. JvFEfE, HO.

Saitou, N. & Nei, M. 1987. The neighbor-joining method:
a new method for reconstructing phylogenetic trees.
Mol. Biol. Evol. 4: 406-425.

Sang, T., Crawford, D. J. & Stuessy, T. F. 1997.
Chloroplast DNA phylogeny, reticulate evolution, and
biogeography of Paeonia (Paeoniaceae). Am. J. Bot.
84: 1120-1136.

B O - F PG A - SR L - I IDF HE. 1975, iR (B R)
DHMEE IR, KIRGL S LEIAHRK - 55750 44 B3k 5
RENTEHS W), MEOBHK, &6
ZEdE, pp. 221-332 + pls. XLII-XLIIL & BT, i B.

- DRI - A E. 1994, HH T O A
Y. WHEHEEEES W), HHEHO4EY, pp.
15-70. WHWHEETEHZ, HHE.

WHARHE - ZREGLE - BRHEM-E. 2001
G, Plant invader 600 . 554 pp.
Hihs, B

THAKHESE - TR AESE. 2006, #REIFF IR BIIRLAE Y \ﬁ‘ﬁ%

AT FSCBA - TR S - A8 56 i), IR LR 2 28 L
pp. 165-237. b+ Y RIERR, K.

Stamatakis, A. 2014. RAxML Version 8: a tool for

H A J (LA
A BAY#



PR - R =R - AR - AR - A — 2 - s - FPHSEOR - PIRMELEE - AR — 79

phylogenetic analysis and post-analysis of large
phylogenies. Bioinform. 30: 1312-1313.

Suzuki, T., Inoue, Y., Tsubota, H. & Iwatsuki, Z. 2013.
Notes on Aptychella (Sematophyllaceae, Bryopsida):
Yakushimabryum longissimum, syn. nov. Hattoria 4:
107-118.

KTJHEE. 1982, K BUROIRALKY. HALMEH RN
BRE& NEBOLEY ] WEERE, KEOLY, pp.
113-126. H—EBURMESGE, LB,

- HASEE. 2007, SETHEMRLRMELR. 676
pp. HERMFEE RS, A

Tanabe, A. S. 2011. Kakusan4 and Aminosan: two
programs for comparing nonpartitioned, proportional,

and separate models for combined molecular
phylogenetic analyses of multilocus sequence data.
Mol. Ecol. Resour. 11: 914-921.

PEHTESE - APREEE - IR, 2009. A BREBE
TR 72X < b I ©IVE Halophila nipponica
J.Kuo {225V T. Hikobia 15: 339-347.

- RN - R - FRE SRR - AR -

WHIEE - K. 2012, KB ORIEAY 3. b7

F¥ ¥ LN MNFF Y ¥, Hikobia 16: 197-202.

- RUFEEHE - e BAR R - PR - PEESERR -
WA — B R — - WHER - mHR—. 2013
LB 4. 4 XA F AN T VB I EDER
fifi. Hikobia 16: 321-334.

— B R - FEHSEDR - AR - A -
PIHMET - 3. 2014a. EARFEOY — V& L
TODNAN—= =T 4 ¥ 7 LG5 F AT —IL I
B TR SN 7EAROHI—. Hikobia 16: 475-490.

. - WHMETG - . 2014b
(2015). FERFEDY — & L TODNAN—I—F 1
Y T—RBEARDBI—. A BRI E Y TR
6: 41-49.

AL - RTJHME - B KRB, 2007, JRISIRIZBT
DI OBUR & £ ORJE . FEEFA: 224: 1-18.

Zhang, Z., Schwartz, S., Wagner, L. & Miller, W. 2000.
A greedy algorithm for aligning DNA sequences. J.
Comput. Biol. 7: 203-214.

20154 11 H 22 HZ#

Appendix A. Specimens examined.
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128, 1852.
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